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NPEANCJIOBUE

Ha coBpeMEHHOM 3TaHe Pa3BHTHA HAPOJHOTO
XO32HCTBA CTpaHbli OJHOW M3 OCHOBHLIX 3aaay
sBIfeTCH noBhiumicEue d(dexTHBHOCTH OOuIeCT-
BEHHOTO NPOM3BOACTBA HA OCHOBE HayYHO-TEX-
HMYECKOTO MPOrpecca H 6oJieg MONMHOTO HCnoyIb-
30BaHKA BCEX pelcpBoB. JTa 3a4a4a HEPa3PHIBHO
CBA3aHA ¢ npobneMolt ONTUMH3ALMA NPOCKTHHX
PCIlieHHH, Le/Tb KOTOPBIX 33KIIOYAETCA B CO3AaHHH
HCOOXOAMMBIX TPEANIOCBUIOK JUIA  TNOBBILCHHS
HpPeK THBHOCTH KaANUTANOBIIOKEHHIH, COKPALICHH S
CpPOKOB HX OKYNacMocT# B obecneveHus HauGo-
JIBHIETO MPUPOCTAa HPOAYKIHHA Ha Kakawlil 3atpa-
YEHHLI py6nb.

[oBuillcHHE NPOH3BOAMTCILHOCTH  TPYAR,
BBINYCK BRICOKOKAaYECTBEHHOM NpPOAYKIMH, YiIyd-
menge ycnoBu# paGoTel ¥ OTABIX3 TPyRALIMXCA
obecrneYnBalOT CHCTEMBI BCHTHJIAIWMH W KOHIMIIH-
OHHPOBAHMA BO3YXa, KOTOPbIC CO3AAIOT HEOOXO-
OHMbIH MHKPOKJIMMAT M Ka4eCTBO BO3JAYUIHOH
CpeZibl B MOMCUICHHAX.

Tonsnexne B o0NaCTH BEHTHINUMH M KOHIM-
LHOHHPOBAHHA HOBBIX TCOPETHYECKHX M IKCICPH-
MEHTAJIbHLIX HCCIEOBaHKH, pa3paboTOK Hay4HO-
HCCREMOBATE/ILCKHK H NPOCKTHBIX OpPraHU3anuii,
a Takke MIMCHEHH B COOTBCTCTBMH C HOBQIf
penakuueit CHull 2.04.05-86 spi3sano HeoGxonau-
MOCTh BBINYCKAa YETBEPTOrO HILARHA JAHHOTO
COpABOYHUKA.

B CnpaBoyHHK JONQUHHTENBHO BKJIOYEHA
rnasa «3amura okpyxarouieii cpenp». Mckinoue-
Ha rnaBa «TenyoBas W30AALMS», TaK Kak ro-
TOBUTCA K BHITYCKY CNPaBOYHHK, B KOTOpPOM
HApANy ¢ APYTUMMH MaTepHanamu OynyT upuBe-
JICHBI MaTepuanbl 110 MPOCKTHPOBAHHIO H3IOJALIHK
o6opyRoBaHES, BOAYXOBOAOB U TPYGONpPOBOROB,
BXOJIALIKX B CHCTEMbl BEHTHISIMH W KOHIMIWM-
oHupoBaHHS Bo3ayxa. I'nmasa «floctynnenme B
NOMCLICAHE BPEAHBIX BELUCCTB» HCKJIIOYEHA H3-33
OTCYTCTBHA OOOOGIUECHHBIX JaHHbIX N0 BBRIACNICHHIO
BPEIHBLIX BEIUECTB OT 0OOPYHAOBaHHSH, MOCKOJBKY
TakHe MaTepuaibl PErjlaMEeHTHPYIOTCS MHOTOYH-
CCHHBIMU BEJAOMCTBCHHBIMH HOPMAaTHBAMM.

Cnpapousuk NPOCKTHPOBLIMKA «BHyTpeHHHE
CaHUTAPHP-TEXHHYECKHE YCTPOHCTBA» paljieNicH
Ha Tpu vactw: Yacte 1-«Otonnenue, uvacthb
2 - «BoaonpoBoI H KaHATH3ALHANY; YacTh 3~ «Ben-
THIAUASA H KOHOAUUHOHHPOBAHHE BO3AyXa».

YacTh 3 - «BeHTHASUMA H KOHZHUMOHHPOBA-
HHE BO3JyXa» COCTOMT U3 ABYX KHMr. B mepsyio
KHHIY BOLILJIH CICAYIOWIHE MATEPHAJIbl: OCHOBHbIE
NONOXKEHUA; TEHAOBOK PEXHMM 3AHUA;, OMHCTKA
BCHTHIRIMAOHHOT O BO3AYyXa OT DOBUJIH, pacuet

a’paliMH TIPOMBILUICHHBIX 3JaHHH, 0ocoGeHHOCTH
BEHTHJIAUMH 3JaHHI Da3IAYHOro Ha3HAYEHHS,
BO3AYIIHRIC AyIIH W 3aBEChl; MECTHBIE OTCOCHI,
acnHMpalds# ¥ NHEBMOTPAHCIOPT B JAepeBoobpa-
OaTHIBAIOIIEM IIPOH3BOJICTBE; PKEKTOPHbIE YCTa-
HOBKH; KOHCTPYKTHBHELIE pELIeHHs CHCTEM Mexa-
HHYECKOH BEHTHAAUNY ¥ KOHAULMOHMPOBAHHS
BO3/lyXa H yKa3aHHs mo meIGopy o6opynoBaHus;
Gopsba c HIYMOM, CO3[aBaeMBIM YCTaHOBKAaMH
BEHTHNIAUMH H KOHAHLUMOHUPOBAHHA; OXPaH4 aT-
Mocdepbl 0T BBIGPOCOB; HHXEHEPHO-TEXHHYECKOE
obopynosanie yGexHIL rpaxaaHckod obGopoHBL
Bo BTOpYIO KHArY BOLIJIH MaTepUasibl: KOHIHIHO-
HHPOBAaHHE BO3JAyXa; pacnpeiejieHHe BO3AYXa B
TMOMEILEHHSX; PEryAHPOBAaHHE CHCTEM BEHTHIIA-
LMH, KOHIHIIHOHUPOBAHMS ¥ BO3AYLIHOTO OTOMIE-
HH$; YTHIH3aUMA TENIOTHI B CHCTEMAaX OTOMUJICHNUH,
BeHTHJIAMH H KOHAHLIMOHHDOBAHHA BO3JYyXa;
HNPOTHBOMOXapHLIe TpeGOBaHHA, pPacyeT BO3LYXO-
BOJOB; NPHUAOKEHHA (JaHHBIE O BEHTHIATOPAX,
KOHIHHHOHEpaX, KaJopH(epax, TEINIOYTHIHIATO-
pax, ¢unbTpax).

Ilpu cocTaBneHHH CRPaBOYHHKA HCIOJIb30BA-
Hbl MATEpHANBE HAYYHO-HCCIEJOBATEIbCKHX H
npoekTHbIX HHCTUTYTOB: ['TIM CaHTeXxHHHNPOEKT,
Jlenunrpanckuii Ipomcrpoiiauunpoext, Mocko-
Bekuii IIpomcrposinpoekr, I'IMTA-1, MUCH uM.
B.B. Kyii6enuesa, HUW crpoiigpusuxu. LHIHUHN
npomsaaunit, BHUUI'C, T'TIN IpoexTnpomseH-
Tananus, BHHW Konauimonep u ap.

Kunra 1 vactu 1 cipaBouHHka cocTasieHa
CreaylomMMH  aBTopamu:  [lpeHciioBHe — HHEXK.
10.A. WunnepoM, kanx. TexH. Hayk H.H. Hasno-
seiM; Tl -“m-pom Texn. mayk B.H. Borpcios-
CKHM, KaHA. TexB. Hayk B.A. KpynnosbiM, HH-
xenepamu | B.M. MowkunsiM | 1 B.B. Hesckum;
rL2-a-poM TexH. Hayk B.H. Borocnosckum.
xaHA. Texd. Hayk B.A. KpynHosaiM u mmk. B.A
MoinkuueiM; 1.3 - xaHaugaTaMu TexH. Hayk H.A
BepesuHoit W A.I'. ErgaszaposbiM; rn.4-a-pom
texu. Hayk | AW, TIupyMoBBIM I; ri.5—XaHg. TEXH
Hayk E.O. WlunbkpoToM; rnaBer 6 u 7 —-umx. J1.O
MoopoM; r.8-a-pom Texm.Hayk B.H. IMocoxu
HBIM, KaHd. TexH. Hayk T.A. PHaIKOBCKOH H HHX
J1.®. Moopom; rin.9-unxenepamu I'.C. Kyue
nsmaioM #H AH.  AnexcanpposeiM;  T.10-
uk. I.C. KymenbManoM H KaHA.TEXH. Hayk
B.B. [dsunsauxoBbiM; rill-umk. B.A. Opio
BbM; TJ.12-xaHp.TexH. Hayk J.A. JleckoBbiM
r13-xaun.rexn. wnayk B.H. Hlanpaokum
ri1.14 - unxenepamu ‘E.H. ITemaessim u B.C. Tler
POBBIM.




I'naBa 1
OCHOBHBIE MOJIOXKEHUA

1.1. PU3HYECKUE BEJIUYHUHBI,
XAPAKTEPU3YIOIUE
COCTOSIHUE BO3JIYXA*

AtmocdepHbIll BO3yX HpeAcTaBisier coboit
CMeCh HJeaTbHbIX Ta30B, BXOJSIUX B COCTaB
CYXOTO BO3/lyXa, C BOJSIHBIM TIapOM U Ha3bIBacTICs
BIIQXKHBIM BO37yXoM. [IpH 3TOM cMechk CyXoro
BO3/yXa ¢ NeperpeThiM BOASHLIM NapOM Ha3blBae-
TCA BJIAKHBIM BO3AYXOM, a CMeCh CYXOTO BO3AyXa
C HACBIIIEHHBIM BOJISIHBIM ITAPOM — HACBIILIEHHBIM
BJIQXHBIM BO3IYXOM.

BrnaxHblt BO3AYX mH3-3a HE3HAUUTEJIHHOTO
KOJIMYECTBA B HEM BO/SHOTO Iapa OTHOCHTCS
K WICAJbHBIM Ta3aM U O/ TYHHAETCS BCEM 3aKOHAM
TePMOAMHAMKKH JJIs ITHX Ta30B.

KonuuecTBO BIaXHOTO BO3JAyXa omnpeiesde-
TCSL erO mMaccoit M, Kr, KoTopas CKJIa/IbIBaeTCs U3
Maccel CyXOro BO3Ayxa M, W Maccel BOASHOTO
mapa M.

O6beM BIAXHOTO BO3ayxa V usMepsercs B
M>. B cocTaBe BI@XHOTO BO3AyXa Kak CyXoi
BO3[yX, TaK M BOJSIHOH Hap 3aHUMAIOT TOT Xe
00BeEM, YTO U BCsl TApOBO3AYLIHAS CMECh.

Macca Bozayxa, mepemeuiacMasi B ¢IMHHILY
BPCMCHM, HA3BIBAE€TCS MACCOBEIM pacxoaoMm G,
H3MEPAEMBIM B KT/C WK B KT/4, a TIepeMeIIaeMbIil
00beM — 0OBEMHEIM PacxogoM L, n3MepsieMbIM B
M3/c i B M3/4.

Tla3oo6pa3zHoe cOCTOsiHME BO3JAyXa XapakTe-
pHU3yeTCcsl mapaMerpaMu COCTOSTHUSA.

Temnepatypa Bo3gyXa W3MEPsCTCS KaK B
kensBuHax (K), Tak u B rpagycax Llemscus (° C).
Pasmep rpamyca Lenbcus pasMep KelbBUHA
OAUH M TOT Ke ISl pa3HOCTH TeMIECpaTyp.

CoOTHOUIEHHE MEXJIy TeMIepaTypamMu clie-
Jyroliee:

t=T-273,15 K, (1.1)

e t—Temuepatypa, °C; T-TeMnepartypa, K.

ﬂanﬂelme BJIAXHOI'O BO3TyX4A p U €ro COCTaB-

! EjquHANb #3Meperns GU3AY4eCKUX BEIHYHMH NPHBE-
IeHbl B COOTBETCTBHH C CH 528-80 «ITepeuens emquHAL
(hH3NYECKHX BEMYKH, TOIEKAIHUX IIPUMEHEHHIO B CTPO-
UTENBCTBE»

asromux u3Mepsiercs B Ila u KpaTHBIX eauHMNAx
(xI1a, T'Tla, MITa)

BapoMeTpHdeckoe faBneHne BIAXHOTO BO3-
ZIyXa p; PAaBHO CyMMe NapHUajbHBIX JaBJICHHIT
CYXOTO BO3JyXa p, U BOJSHOTO Napa p,’

p62p5+pn' (1‘2)

INapnyaneHOE A4BIICHUE CYXOTO BO3/yXa WIH

BOJISHOTO Tapa, BXOMSIIMX B COCTaB BIIAKHOTO

BO3[yXa, MOXeT OwnTh ompeaeneHo B Ila no
ypasuenmo Kianeiipona:

Doty = My R T/ (Vity), (1.3)

rae R-yHHBepcasibHAd Ta30Bdsl NOCTOSHHAS, paBHAs
8314 Ilx/(kmonb K), By, MOJIAPHAS MACCA CYXOTO BO3-
nyxa (B) WJIH BOAHOTO mapa (1), COOTBETCTBEHHO paBHAs
29 pian 18 Kr/KMOJB

ILnoTHOCTL BJIAXHOTO BO3dyXa p, KIO/M>,

npeICTaBIseT COOOM OTHOLUCHHE MACCHI BO3AYII-
HO-TIAPOBOH cMecH K 0ObeMy 3TOi cvecH:

p=M/V=MJ/V+ M,V (14

TITOTHOCTE BIAXHOTO BO3/1yXa MOXKET OIpe-
JensTecs no Gopmye

p =3.488 py/T— 1,32 pJT. (1.5)

ViaeabHblii BeC BIAXHOTO BO3/yXa Y- 3TO
OTHOILCHUE BECAa BIAXKHOTO BO3AyXa K 3aHHMae-
Momy uM obmvemy, H/m?.

[170THOCTD U Y/IETLHBINA BEC CBA3AHBI MEHK Y
co60#t 3aBUCHUMOCTEIO

pP=1/g, (1.6)

rae g-—ycKkopeHHe cBoOOAHOTO nageHus, paBHoe 9,81
m/c?

Baaknocts Bo3ayxa (CoAep:KaHue B BO3JIyXe
BOJOSIHOTO Mapa) XapakTepu3yeTcs ABYMs Bellu-
YUHAMH: AOCONIOTHOH M OTHOCHUTENBHON BIIaX-
HOCTEIO

AOGCOTIOTHAS BJIAXHOCTh BO3]1yXa — KOJIHAYEC-
CTBO BOJSIHOIO Napa, KI UJH T, COAEPXKAIIETOCs
B 1 M® Bozayxa.

OTHOCHTCIILHASL BIAXHOCTb BO3AyXd ¢, BhI-
paxeHHas B %,- OTHOLUCHHC TNAPHHAIBLHOTO
JaBIIEHHs] BOASIHOTO mapa p,, Codepxallerocd B
BO3/lyXe, K NapuuaJbHOMY A4BJIEHUIO BOJSHOIO
napa B BO3QyX¢ IPH TOJIHOM €rO HACHIICHUH
BOJISHBIMH TIApaMu p, ..

@ = (u/Pa ) 100 %. (1.7)
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Hapunanbﬂoe JABJICHUC BOJSIHOTO Imapa B
HAaChIIECHHOM BJIQXKHOM BO3]1YXE, Ila, MmoXxeT OBbITh
OMNpPEACTICHO U3 BbIPAXCHUSA

lgp,, = 2,125 + (156 + 8,121, )/(236 + 1, ), (1.8)
rae tn H—TeMnepaTypa HACBLIICHHOI'O BJIAXHOIO BO3ayXa,
°C.

Temnepatypa (Touxka) pochl—3TO TeMIepaTty-
pa, Opd KOTOPOH HaplUANBHOE AABICHHE BOJIs-
HOTO Tapa p,, COAEPKALIErocss BO BJIAXHOM
BO3/IyXe, PaBHO NAPIMAJILHOMY OABJICHHIO HACHI-
[ICHHOTO BOASIHOTO Napa p,, IpH TOH e TeMIie-
patype. Ilpu TemnepaType pochl HAUUHAETCS KOH-
[eHcamus BJIaTH U3 BO3JAYyXa.

Bnarocosiep:kanue BIKHOTO Bo3jyxa d npej-
cTaBisieT co0OM OTHOIIEHHME MACChl BOJASIHOIO
mapa M, BO BJQXHOM BO3jyXc K Macce Cyxoit
YACTH BJIAXKHOTO BO3jayxa M

d= MM, (1.9)

Brarocojiepkasue BIAXXHOTO BO3Myxa, I/KT,
MOJXeT OBITh BBIP2XEHO 4epe3 AaBJICHHE BIAXHO-
ro BO3/IyXa M €ro COCTABJIAIOMUX U OTHOCUTETh-
HyIO BIQXKHOCTB!

d = 622p./(ps — p,) = 6.22 ¢ p, . /(ps —
— ¢ P, ,/100).

VYaeabHas TemI0eMKOCTh BIAXHOIO BO3AyXa
¢, kKJx/(kr-°C)-3T0 KOJMYECIBO TEMJIOTHI, Tpe-
Oyemoit s HarpeBa 1 KT CMeCH CyXoro BO3jyxa
H BOJISHBIX MAapoB Ha | ° U OTHECEHHOE K 1 KI cyxon
YACTH BO3J/IyXa'

¢=c, + ¢,d /1000,

(1.10)

(1.11)

Toe c,—Cpenssas yaenbHas TEIUIOEMKOCTDb CYXOro BO3jgyxa,
OpHHMMaeMasi B WHTepBasie Temneparyp 0-100 C, pas-
noit 1,005 xx/(kr °C), ¢, —cpelnss yaeiabHas TSIUIOEM-
KOCThb BOgsiHOro mapa, pasnas 1,8 xIx/(xr "C)

Jns MpaKTHYeCKHX pacyYeTOB NMpPH IPOCKTHU-
pOBAaHUM CHCTEM OTOIUICHHUS, BEHTWISALIUU U
KOHJMLIUOHAPOBAHMUS BO3/yXa JIONMYCKacTCs NpH-
MCHSTh YJIeJIbHYIO TEIJIOEMKOCTh BJIAXHOTO BO3-
ayxa ¢ = 1,0056 xIx/(xkr °C) (mpn Temmepatype
0 ° C u 6apomerpuyeckom gapnexnn 1013,3 T'Tla).

YaeasHas SHTANLNMA BJIAXHOIO BO3AyXa-—
910 suTanbmus I, kX, oTHeceHHasi K | Kr Macchl
CyXOro BO3jyxa:

I = 1,005¢ + (2500 + 1,8068¢)d- 1072, (1.12)

wmm I = ct + 2500d- 1072, (1.13)

TemnepaTypHblii ko3gduunent odbeMHOrO pa-
cumpennst o ~ 0,00367 °C~! wm 1/273 “C™ L

IIpu cMeleHNM JIByX KOJHYECTB BJAXHOTO

BO3yXa PAa3JINYHBIX COCTOSIHUN NAPAMETPBI CMECH
ONpPEACIISAIOTCA 3aBHCUMOCTSIMU:
TeMIepaTypa cMmecu Bo3jyxa, ° C.

t&.M:(Mlll +M2t2)/(M1+M2): (1.19)

rae M; nu M,—-macca BIaXHOLO BO3JyXa, KI, COOTBET-
CTBEHHO IIPH TEMIEPATYPE [, U I,,

BJIATOCOAEPKAHUE CMECH BO3.yXa, T/KT,

doy =M + M,d)[(M + M), (1.15)

rae d; M d, BAarocoAepKaHME CMEIIMBAEMBIX MAce
BO3YyXa, I/KI,

y/lebHast IHTABIIMS CMCCH BO3AyXa, KJXK/KT,
Tu=M I, + M,1,)(M, + M), (1.16)

rae I, 1 I,—yaenbHas 9HTANbIHS CMEIIMBAEMBIX MACC
Bo3nyxa, KJk/Kr

1.2. METEOPOJIOI'MYECKHE
YCJOBUS B HOMEHNIEHUAX

B paboucii 30H¢ TPOU3BO/ICTBCHHBIX IIOMELIE-
HUI METEOPOIOTHYECKHE YCIIOBHSI yCTAHABIIMBAIOT
o ykasanusaM «CaHHTApHBIX HOPM MHKPOKJIH-
MaTa IpOM3BOJICTBCHHBIX MoMeleHuit» Muuspa-
Ba CCCP (Ne 4088 —-86 ot 31 mapra 1986 r.).

Paboueit 30800 cunTaeTCd NPOCTPAHCTBO BHI-
COTOH 2 M OT ypoBHs mOJa (MM ILUIOIIAJKH), HA
KOTOPOM HAXOHSTCS MeCTa MOCTOSIHHOTO WJIM He-
MOCTOSIHHOTO MpeOBIBaHUs pabOTarOIINX.

IlocTOSIHHEIM cuuTaeTcss pabouee MecTo, Ha
KOTOpoM paboTatommil  Haxogutrca OOJIbLyO
gacte (6o:1ee 50 % wmam Gojee 2 4 HEIPEPHIBHO)
cBoero pabouero Bpemenu. Ecam obciyxuBaHUe
MPOLIECCOB OCYIIECTRISCTCS B PA3TUYHBIX MyHKTAX
paboueii 30HBI, TO MOCTOSHHBIM PabOYIM MECTOM
cunTaercs BCs pabouast 30Ha

HenoctosivaeiM cunTaercss pabodee MecTo.
Ha KOTOpoM paboTarouiuit HaxoauTcs Menee 50 %
WK MeHee 2 4 CBOCTO pabovyero BPEMCHH.

ObcimyxuBacMoi 30HOI B MOMCIICHUSIX XKH-
JBIX M OOINECTBEHHBIX 3[aHUH M BO BCIOMOTA-
TeJIbHBIX MOMEINCHUSAX CUHTACTCS NPOCTPAHCTBO
BBICOTOH 710 2 M HaJl YPOBHEM TOJA, & B NOMe-
LIEHUAX, TI¢ JIIOTH HAXOAATCS TJIaBHBIM 00pa3om
B CHISYCM IOJIOKCHHY (HalpUMEp, 3aiIbl TCATPOB,
PECTOPAHOB, CTOJIOBBIX, IIOMEILICHUS y‘IGGHBIX
3aBe/IeHHiT), BEICOTOl 10 1,5 M HaJ ypoBHEM moa.

HopmamMu ycTaHOBJICHBI ONTUMAIIBHEIC U
JIONYCTHMBIE TEMIEPATYPhl, OTHOCHTEIHHAS BJIa-
JKHOCTB M CKOPOCTE IBHXKEHHUS BO3/AyXa B paboueit
30HE B 3aBHCHMOCTH OT KaTETOPHM TSIKECTH paboT
u uepuona roja (tabm. 1.1).
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TABJIMITA 11 HOPMHUPVEMBIE TEMIIEPATYPA, OTHOCUTEJIBHAS BIIAXHOCTL U CKOPOCThH

ABUKEHHS BO3AYXA B PABOYEW 30HE ITPOM3BOJCTBEHHbBIX ITOMEINEHUA

«

[Mepuona Kareropus paGor Temnepatypa, C OtrocuTesLHas CKopocTh ABHKERN,
roga BJIAXHOCTH, %o M/c
OfITH~ AonycraMas T
MabHan OUTH- JOQYCTHMAA HA OonTHR~ zonyctuMas Ha
BEpXHAA HUHXHAA MaJjbHaa paGO'(HX MeECTdX, MaJibHasn, paGOHux MecTax,
rpaHaua rpanuia . MOCTOAHHLX ¥ He Gojied  NOCTOSRHBIX H
HENnOCTOAHHRIX, HEITOCTORHHBIX
Ha paboaHX MecTax He Gonee
THOL- He- noc- He- ’
TQAR- NoC- TOSH- HOC-
R HBIX TOSH- HBbIX TOSH- .
HBIX HEIX
Xonoxa- Jlerkas-la 22-24 25 26 21 18  40-60 75 0,1 <0,1
HbIil Jlerkasn—I6 21-23 24 25 20 17 40-60 75 0,1 <02
Cpenneit Taokecrn—1la 18-20 23 24 17 15 40-60 75 0,2 <03
Cpenaeit Taxectu—1I16 - 17-19 21 23 15 13 40-60 75 0,2 <04
Tsoxenag—HI 16-18 19 20 13 12 40-60 75 0,3 <05
Ten- Jlerkas—Ia 23-25 28 30 22 20 40-60 55-mpn 28°C 0,1 0,i-0,2
JIBIH Jerkas—16 22-24 28 30 21 19 40-60 60-npu 27°C 0,2 0,1-0,3
Cpenueir Toxectu—Ila  21-23 27 29 18 17 40-60 65—-nmpu 26°C 0,3 0,2-0,4
Cpenuest Taxectu—H6 20-22 27 29 16 15 40-60 70-umpn 25°C 03 0,2-0,5
* Taxenas —III 18-20 26 28 15 13 40-60 75-npm 24°C 04 0,2-0,6
n HIKe

! Bonblnask CKOPOCTh IBHKEHHsS BO3AYXa B TeIUIbii
BO3[yXa, MEHbIIas — MEHHMAJIbHOH TeMIepaType Bo3ayxa
ABWKCHESE MOXeT ObITh OnpenesieHa KHTEPHONANMEH.

KaTteropuu paGoT, B 3aBHCHMOETH OT 3aTpar
SHEepIruu, yCTaHABJIMBAKOTCH BCAOMCTBCHHBIMHA
HOPMATHBHBIMH JOKYMEHTAMH HCXORS W3 TS-
XKecTH paboT, BoinosHgeMbIx 50 % paboraromux
u 6ousiee B noMemenuH. PasrpannyeHde KaTeropyit
paGoT Ha OCHOBe OOUIMX 3ATPAT IHEPTHH QPraHU-
3MoM npuHuMaeTcH no «CaHUTAapHBIM HOpPMaM
MHKPOKJIAMATa MPOHU3BOACTBEHHBIX MOMEIIEHUI»
H JJIA Pa3IMYHBIX MPOH3BOACTB YCTAHABIIHBAETCS
BEIOMCTBEHHBIMH HOPMaMHM, COTJIACOBAHHBIMH H
YTBCPXAEHHBIMU B YCTAHOBJICHHOM IIOPAIKE,

OntuMasbHble W JONYCTHMBIE IAapaMeTphl
BO3JYXa B IOMEIIEHHSX, PETIAMEHTHPYEMEBIE
Tabn. 1.1, monxHBI cObIF0ATHCS:

B XOJIOAHBIA OEPUO] FoAa NPH BCEX COCTOS-

' HUSX HAPYXHOrO BO3yXa B Npeneiiax OT pacyet-
HbIX mapameTpoB A wid b (B 3aBucuMocTH OT
Ha3HA4YCHUA CHUCTEM BCHTUIISMIHHM H KOHAUIIUOHHU-
poBaHUs# BO3JyXa) IO CPeJHECYTOUHOH Temmepa-
Typhl HapyxHoro Bo3nyxa 10°C;

B TEIUIBIH MEPHOJ rOAa TIPH BCEX COCTOSHHAX
HAPYXHOTrO BO3JyXa B MpejesiaXx OT TEMIEPaTyphl
10°C u Boile A0 PacyeTHBIX MapaMcTPOB A WIH
B (BKIIOYMTENBHO).

PacyeTHhIC MapameTPhl HAPYXHOrO BO3ayxa
A u B ans HeKOTOpBIX reorpauyeckux MYHKTOB
npuseaeHsl B CHull 2.04.05-86.

B 4eTBepTOil CTPOHTENHLHO-KIMMATHYECKOM
30He mpHu cobmoneHHH TpeDoBaHHI HO mpexym-

HePHOA roJa COOTBETCTBYET MAaKCHMAILHON TeMmepaType
st NpOMEXyTOYHBIX TEMIEPATyP BO3AyXd CKOPOCTH €ro

N

PEeXICHHUIO IeperpeBaHns paboTaloiux, BEPXHIOW
rpaHUIy JONMYCTHMOI TEeMIICPaTYpPHI BO3JAyXa B
Tenubil TepHOA roja, YyKa3aHHyw B Tabnwne,
JONYCKACTCH IOBLIINAThE HA IIOCTOAHHBIX ¥ He-
NOCTOAHHNX pabouyux MeCTaX, HO HE BHIILE COOT-
sercrBeHn: 31 u 32° C—nupn gerxux paborax; 30
H 31°C-npu pabGorax cpenHedt Txecrs; 29 u
30° C~npu tsxenoit pabore. [Ipy 310M CkOpocThb
JBWKEHMS HOJDKHA YBENMYHBATHCH, Ha 0,1 M/c, a
OTHOCHTE/IbHA BIIAXHOCTD BO3JAYyXa MOHWKATHCH
Ha 5 %, Ha KaxIpll rpaayc INOBRINICHHA TeMEE-
PATYPhI, HAYWHAS OT BEPXHMX TPAHHIl KOMYCTH-
MBIX TEMIIEPATyP BO3/JyXa, YCTAHOBNCHHHIX J7is
OTIE/IbHbIX KaTeropuif paGoT WO TsHKecTH B
TENNbI IepHoA TOAA.

B oTamiMBacMbIX IMPOU3BOACTBEHHBIX NOMeE-
HICHAAX, 8 TAKXKE B IIOMEIICHUAX CO 3HAMHTE/Ib-
HbIMH M30BLITKAMU ABHOTO TEMJa, TAe Ha KaxIoro
paboTarotero mpuxogutcs or 30 mo 100 m?
MOJIC3HOW TIIOHIAAM, JOIYyCKacTcs MpeaycMaTpu-
BaTh B XOJOAHBIA M NEpeXOAHBIH NEPUOMBI IQAa '
HOHWXCHHE TeMIEPATYPH BO3AYXA, BHE IOCTOSH-
HbIX pabounx Mect Ao 12°C npu nerxux paborax,
no 10° C npu paboTtax ¢penHeil TaxecTH ¥ no 8°C
NpH TaxesbIx paboTax. IIpH 5TOM Ha NOCTOSHHBIX
paGodux Mecrax cleayeT Hpepy¢MaTpuBaTh IMOJ-
JiepkaHie HOPMHPYEMBIX METEOPOJIOTHIECKHX YC-
TIOBHH.

B Tex MpOH3BOACTBCHHEIX HOMEINECHHSX, TAC
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mwjowazk MojAa Ha ojaHOro paboTalowlero mnpe-
Beimaer 100 M2, a moasepxaHue IOMYCTHMOIN
TEMNEPATYPhi, OTHOCHTE/ILHOI BIAXKHOCTH M CKO-
POCTH [BMXCHHS BO3AYXa NoO BCell IUIOWIaaH
paboyeii 30HHI HEBOIMOXHO WO TEXHHYECKHM
TPHYHHAM WIH HelenecooBpasHo Mo KOHOMH-
YECKHM COOOpaxeHUAM, TpeOyeMble napaMeTphi
BO3Iyxa aonyckacTca obecneuHBaTh TONBKO Ha
NOCTOAHHBIX pafounux MecTax

B npoH3BOACTBEHHBIX HOMEILUCHHRX, B KOTO-
PEIX TIO YCAOBHAM TCXHOJNOIMH fIPOH3IBOACTBA
TpeOyeTCa HCKYCCTBERHOE PEry/MPOBAHHE Temie-
paTypel BIH TeMHCPAaTYpPhl M OTHOCHTEILHOM
BJIAXHOCTH BO3AYXa, AONYCKACTCH B XONOAHKIA
¥ Tenielil NEPHOABI FOMa IPHHAMATh OXMHAKOBHIE
N3paMeTpel BO3AYyXa

B ApOM3BOACTBEHRKWIX MOMEHIEHUSX, pacho-
JIOMCHHEIX B JOXHBIX paliOHaX C ROBBIHICHHOM
OTHOCHUTEJIbHOK BJJAXHOCTBIO HAPYXXHOTQ BO3IY-
xa', mONycKaeTCd B Temawli HepHOA roga Ha
AOCTOSHHLIX W HEMOCTOSHHLIX paboYHX MecTax
NIOBBIILIATL OTHOCHTENBLHYI BIAXKHOCTH BO3AYX3,
HO He Gosmee sem Ha 10 % mo oTHOWIeHHiO K
AONyCKACMBIM BEJIHYHHAM, NPHBEICHHLIM B Tabn
1 | ans’pasnuuHEIX TeMMepaTyp Bo3ayxa

B nomMemeHUsX, XapakKTCpH3yeMbIX 3HA4YHTE-
JIbHEIMH  BIIArOBRI/ICICHUAMH, Ha MNOCTOSHHBIX
pabounx MecTax HONMYCKACTCH MNOBLUNCHHE OTHO-
CUTEIBHOR BNAXHOCTH BOIAYXA, MPHBEHEHHOH B
Tabn 1 | s temnoro nepuoaa roxa Tlox 3navu-
TebHBIMH MMCIOTCA B BHAY TAKHE BbIJCJICHUS
BJIard, APH KOTOPBIX TEMUIOBNAXHOCTHOE OTHO-
IicHue, T.6 OTHOLIEHHE CYMMApPHOro KOIHYeCTBA
ABHOTO M CKPHITOro TeIla K KOJMYECTBY BbIAE-
Amomeica Baars cocrabiuser McHee 6280 kx/xr
TIpH Tem1oBNaXHOCTHOM OTHOLUCHHH MeHee 6280
kJX/Kr JOIycKaeTcs NOBBILIEHHE OTHOCHTEILHOM
BJIaXHOCTH MakcHMyM Ha 10 %, a npu otHo-
meRnu Meee 4200 xJlx/kr—Maxcamym Ha 20 %,
HO B O0OHX ClyyasX OHa HO/kHA ObITh HE BBILIE
75 % [Ilpu >TOoM TemmepaTypa Bo3gyXa B HO-
MEIICHAE He JOMKHA npessnuats 28°C npu
paboTe Jerkoil u cpeaneil Takects u 26° C npu
TaXeno# pabore

B MeCTHOCTAX ¢ pacyeTHOH TeMmepaTypoik
HAPYXHOFO BO3AyXa TEIUIOro NepHOMa roma
(pacueTHsic napametpbi A) Menee 20°C nonycxka-
€TC TIpH onpezeneHH TpeGyeMoro Bo3ayxoo6me-
Ha JUA TPOH3BOACTAEHHMX TOMENICHHH C He3Ha-

' KnnmaTeyeckus noapaiion IVB

YHTEJIbHBIMA H30BITKAMH SBHOTO TemJa HpHHH-
MaTp JUIR TeIUIOTO NEPHOAA TOJa TEMIEPATYpY
BO3AyXa Ha HOCTOSHHBIX pabounx MecTax Ha 5°C
Bhillle TEMIEPATYPBl HADYKHOro BO34YyXa, HO He
BBIUIE 3HAYCHUH ONTHMAJNIBHBIX TEMIIEPATYP BHYT-
PEHHEro BO3AYXa, NMPH YCIOBHH, YTO OTHOCHTEIb-
Has BJIaXHOCTb BO3AyXa HE MPEBBICHT Mpeaciib-
HYI0, COOTBETCTBYIOINYIO NPHHATON TEMIlEpaType

TlapameTpst Bo3ayxa B 00cnyXHBAaEMOM 30He
O0IeCTBEHHBIX H XHIIBIX NMOMeleHHi (taba 1 2
H [3) nns Ttemnoro mepHoia rofa OTHOCATCH
K IOMEMEHHAM, 1ia KoTopelx mo CHull Tpeby-
€TCS ONpeJeficHHE BO3AyXxooGMeHa 1o pacuery
(HanpuMep, 3aJIBI TEATPOB H PECTOPAHOB, a TAKKE
ayUTOPHH)

B Tak#AXx nHoMelucHUAX OOLIECTBEHHBIX 373~
HHH, Kak KyXHW, TEKapHM, mpayeyHble W TII,
NapaMeTphl BHYTPEHHErO BO3/lyXa NOJDKHBL NpPH-
HAMAThCK KaK I MPOM3BOACTBEHHEIX NOMe-
HICHHI

Honnepxkanne ONTHMANBHBIX HAPAMETPOB
BO3AYIMHOH CPEAN PEKOMEHAYETCH B CHEAYIOIMHX
NOMEINEHHAX OOIECTBEHHBIX H XHIIBIX 3ITAHHN

1) onepauMOHHBIX, PORHJIBHBIX OTAEIEHHAX,
fajiaTax Uis HOBOPOXIEHHEBIX, MOCNEONepalHon-
HbIX NajaTax M majatax UIs GOJIbHBIX, HYXJalo-
WHAXCA B CHEHHANBHBIX METEOPQJIOTHYECKHX YyC-
noBusx, B Gonppunax 1-, 2- ® 3-ii kateropuii,

2) 3puTen:HBIX 3anax ¥ ¢oiie Tearpos,

3) 3puTenbHBIX 3aJaX KHHOTEATpPOB, KiyGos
¥ dBopuos kyneTypsl Ha 600 MecT u Gonee,

4) obeneHHbIx 3anax pecropaHos 1 paspsga
¥ CTONOBBIX Ha 230 mocaaouHeIX MecT W Goee,

5) TOProBBIX 3allax KPYMHKLIX MAarasuHoOB C
qucioM pabouux Mect 75 u Gonee, .

TABJIULA 12 ONTUMAIJIBHBIE HOPMBI
TEMIEPATYPEI, OTHOCUTEILHOW
BJIAXKHOCTU U CKOPOCTH ABHXEHUA
BO3AVXA B OBCJIYXWBAEMOI 30HE JXUJIBIX,
OBHIECTBEHHBIX 11 AIMUHHNCTPATHABHO-
BBITOBBIX NMTOMERIEHUM

Nepuon roma Temme- OrtHocu-  Cropocts
paTtypa, TellbHaf JBHXECHHA
°C BJlaXx-  BO3AyXa, M/C,
HOCTb, % He Gonee
Tennwiii 20-22  60-30 0,2
23-25 60-30 0,3
Xonoaxsli 20-22  45-30 0,2

H NEpEeXOaHbIA

Mpumeuinne Hopmbi ycTaHOBIEHB! [UI ONETHIX
J0eH, HAXONALIMXCH B MOMEICHHH Gojee 2 4 Hempe-
PLIiBHO
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TABJIMIA 1.3. JOITYCTUMBIE HOPMbI
TEMIIEPATYPbI, OTHOCHUTEJBHON
BJIAXXHOCTU U CKOPOCTU JBUXXEHU A
BO3AYXA B OBCJTVKMBAEMOM 30HE XWJIbIX,
OBIECTBEHHBIX U AIJMUHUCTPATUBHO-
BBITOBbLIX ITOMEUIEHUA

Ilepuox roga  Temmeparypa, “C  OtHocu-  Cxo-
TeJbHAS  POCTH
BJIAX-  BO3JyXa,
HOCTB, M/C, He
%, He  OGonee
Gosee
Tennpii He 6osice yeM Ha 3° 65 *** 0,5
BBILLC  pacYCTHOM
TeMIEpPaTypel  Ha-
PYXKXHOIO  BO3JyXa
(napameTpsl A)
He Bpuue 28°C*
NJIs1 0OIIeCTBCHHBIX
U aAMUHUCTPATHB-
HO-OBITOBBIX TTOMe-
LIEHHA C TOCTOSIH-
HbIM NpPEOBIBAHHEM
JTFOIEH
Xomoguepit 18 **-22 65 0,2
U Tiepexo-
HBIH

* Jlns palOHOB C PacYEeTHOH TeMOepaTypol Hapyx-
HOTO Bo3ayxa (mapameTpsl A) 25°C u Bblllle chepyer
NpdHAMAaThH Temnepatypy He Boiue 33 °C.

** J11s oOUIECTBEHHBIX H aJIMHHUCTPATHBHO-OBITO-
BBIX MOMEIIEHUH ¢ npeOblBaHMEM JrOACH B YJIHYHOM
oJexKae cienyeT IpHANMATL Temneparypy 14°C.

*** B paitoHax ¢ pacyeTHOH OTHOCHMICJILHOW BJIdAX-
HOCTBYO BO3ayXa 6oaee 75% (mapameTpst A) gonyckaet-
Csl IPHHAMATD BJIAXHOCTL O 75%.

IIpumevanne. Hopmbl yCTAaHOBIEHB! IUIA JIFOACH,
HAXOMASIIMXCA B MOMEIUEHHN Oonee 2 4 HeMpepHIBHO.

6) uactu HOMEpOB rocTunun Ha 500 HOMepos
u Gonee.

B kapTHHHBIX TalicpesiX, My3esX, KHUIOXpa-
HWIHIIAX ¥ apXuBax OOIIECOIO3HOTO 3HAYCHHUS
ans obecneyeHMsl COXPAHHOCTH NEHHOCTEH KyiTb-
TYphl W HCKYCCTBA NPH OTCYTCTBUM OCODBIX Tpe-
OoBaHuil K BHYTPEHHEMY DEXHUMYy cIeIyeT Takxke
BBIOMpATL ONTHMAJbHBIC MapaMeTphl B KavecTBe
pACYETHBIX YCJIOBUH.

Hogacpxkanue ONTUMATLHEIX IAPAMCTPOB
BO3AYLIHOM CPE/Ibl, COOTBETCTBYOIIMX KATETOPHii
Jlerkux pador (cM. Tabu. 1.1), o6s3aTenbHO Takxke
B KOMHATax OTJIBIXa A1 pabOTArOMMX U B Ipejie-
JIax OTPAHMYCHHBIX YYACTKOB, NMpE/THA3HAYEHHBIX
U paboTaroHiX ¥ B IIpejieaX OTPaHUYEHHBIX
YYACTKOB, MPEAHA3HAYCHHBIX (151 OT/bIXa BOIH3M
pabouero mecta.

Kpome mepeyHuciICHHBIX BBILIE CIIy4acB MpH-

MEHEeHne ONTHUMAIbHEIX WM OJM3KHX K HHM
napaMeTpoB BO3[yXa PEKOMEHIyeTCs, €Cid TOJ-
JICpXKaHHC WX HC BBEI3BIBACT JONOJHHUTEIBHBIX
3aTpaT (HampHMeEp, NPHUMEHCHMS HCKYCCTBEHHOTO
OXJTAX/ICHHS BO3yXa B TCIUTBIH MEPHOJ TOAA) WM
€CIIM HAYYHO-MCCIICIOBATENILCKIME paboTamMu, K-
CNCPUMEHTAJIBEHBIM MaTepHAIOM H COOTBETCTBY-
OIKUME pacueTaMu OyaeT ob0oCHOBaHA TEXHUKO-
IKOHOMHUYECKAs NeTIeCO0OPA3HOCTh qOTMOIHUTETh-
HBIX KQNMTAJBHBIX 3aTpaT W IKCILTYaTalMOHHBIX
PacxXoj0B, CBS3aHHBIX C TOMJACPKAHHEM TaKuX
YCJIOBUI B NMOMEIICHUSIX.

HezaBucumMo OT NPHHATHIX METEOPOJIOTHYC-
CKHX YCJIOBHH cojicpXxaHue B BO3ayxe paboucit
30HBI MOMCHIEHHH BpEIHBIX rA30B, NAPOB, HBLIK
M Jpyrux asposoldeil He JOKHO TPEBBILATEH .
npeAeiarHO jonycTumbix koxHueHTpanumil (ITAK),
VKa3aHHBEIX B JIOKyMEHTax MuHHCTepcTBa 37pa-
Booxpanennss CCCP.

1.3. OBECHEYEHHOCTb PACYETHBIX
BHYTPEHHUX TEILJIOBBIX YCJIOBUI

PacueTHble BHYTPEHHHC TCIUIOBBIC YCIOBUS
(omTHMAJIbHEIE M JIONYCTUMBIE) OIPE/IC/IsSOTCS
COYETAHHCM TEMIIEPATYPbl BHYTPEHHErO BO3/yXa
t,, PAIVIAallMOHHOH TeMnepaTypel MOMENICHHUS fg,
TEMIOCPATYPhl OTJAECIBHO HATPETHIX U OXJAXACH-
HBIX MOBEPXHOCTEH (TaHenel) B MOMEINCHUN T,
OTHOCHTEJIBHOM BJIAXKHOCTBIO (@, M IOIBHXKHO-
CTBIO v, BHYTPEHHETO BO3/IyXa.

Buibop pacueTHBIX YCIIOBHME JJIs TETUIOTO
mepHoaa MPOBOJUTCS B cOOTBeTCcTBMM € m.1.2 C
Y4€TOM HaA3HA4YCHHA 3JaHKMs MWJIM MOMCHICHMUS,
KJIHMATOJIOTHYCCKUX IAHHEIX paffoHa CTPOUTENIhb-
CTBa, KATErOpUM BBINOJHAEMOH 4yeoBekoM pabo-
Th, ypoBHs TpeOOBaHmil U crnocoba obecnedeHHs
3QIAHHBIX YCJIOBHH, HATH4Hs OOMBIINX HATpPeTHIX
WM OXJIAXICHHBIX NOBEPXHOCTEH.

IlepBoe ycaosue komdopTHocTn, Kombopt-
Hasi TeMIepaTypHasi oOCTaHOBKAa B CEepeJluHe I0-
Menlenus (B TCIUbIl nepuon roxa) ¢ OoxbIIEMU
IJIOIA/IAMHE HATPETHIX (HAPYXXHBIE OTpaXICHHA)
WM OXJIAXICHHBIX (CHCreMa pagualliOHHOTO OX-
JIAXACHUS) MOBEPXHOCTEH OMNpEENIseTCs] COOTHO-
HICHHEM TEMIEPATYPEL BO3AyXa t,, TOMEICHUS f,
M PajiianHOHHON TeMIepaTyphbl TTOMELUECHUS fg.

CBsi3b MEXJy fg, f, B I, BBIPAXACTCS 3aBH-
CHMOCTEIO ty = 1,5¢, — 0,57, £ 1,5.

Jns Temioro meproja f;, MOXHO NPUHHMATH
paBnoii 26°C, mpum Jerkoif pabote, 24°C mpu



1.4. Pacuemmnvie napavempuol HAPYHCHO20 6030¥Xa

pabote cpeaneif Tspkectu u 22°C NpH TSDKENIOR
paborte.

Bropoe ycnoBne xomdoprHocTH. Jlomyckae-
Mas TeMoepaTypa BHYTPCHHHUX HATPETBIX IO-
BEPXHOCTEH HAPYKHLIX OTPaXIACHUHA T /0% MmpH
NPOJIOJIKUTETHHOM TPeOBIBAHUYM YEJIOBEKA B He-
MOCPeACTBEHHOH OIM30CTH OT HUX (HA PAacCTOSHUH

1 M) momxHa OBITE He Gomee
T ﬁzlﬂl < 29’3 + 2’7(p7_l'l05’

TOE O, ., kodhdHIMEHT 0OIyd4eHHOCTH C Jj1eMeHTap-
HOW NJIOLIAJKM TOBEPXHOCTH 4YEJIOBEKA HAa HATPETYIO
MOBEPXHOCTD.

Jomyckaemasl TeMIepaTtypa XOJIOAHBIX IO-
BCPXHOCTEH B TOMellcHUW (MpH TemIooT/Javue
M3JIYYCHHAEM B CTOPOHY XOJIOJHON IIOBEPXHOCTH HE
Gosee 70 Bt/M?) f0akHA BbITH

T3 03 5,

B noe’

Koapdunnent obecnedenHocT¥  pacueTHBIX
BHyTpennnx yciaoBmil. Koaddunuentsr obecneuen-
HOCTH K 5, (1O YMCIy CIIy4acB OTCYTCTBHs OTK-
noHeHn#t n) u KA, (MO MPOJOHKATETHHOCTH
OTCYTCTBHSs OTKJIOHEHUIH Az) 3aBUCAT OT Ha3HAYe-
HUS 3/IaHHS ¥ MOMCIICHUA, YPOBHS TpeboBaHuil
K IOCTOSHCTBY BHYTPCHHMX YCJIOBHW M ompene-
ssroTes no dopmynam (2.9) u (2.10), a Taxxe mo
T1a01.2.4 yacTu | JAHHOrO CIIPaBOYHUKA.

ITpu onpenenenuu K g, /1718 TEMIOro nepuo-
Ja rojga 3a ciyvail NpUHUMAFOTCH CyTKW; IpPO-
JIOJDKUTEILHOCTh TEIJIOTO Nepuoja NMpHUpaBHUBA-
€TCA NPOJOKUTETFHOCTH JIETHHX MECSIEB.

OcofensocTH  Temaoo0MeHa B NOMEIHCHHH.
CNOXHBIA JTYYUCTO-KOHBEKTUBHBIR TEMmjIo00OMeH
HA HATPEThIX ¥ OXJIAK/CHHRIX MOBCPXHOCTAX B
MOMEIIEHNY PACCYUTBIBASTCA MO PEKOMEHIAIISIM
pasjena Il wacti I ganHOrOo cnpaBoYHUKA.

IIpu omnpee/IeHNH OCPCAHECHHOTO 3HAYCHHS
KO3()(HUIICHTA KOHBCKTHBHOIO TEMIOOOMEHA O
MEXAy BO3JAYXOM H MOBCPXHOCTSAMH, OOpalieH-
HBIMH B TIOMEIICHUE, CPEIHIOK PA3HOCThH TeMIle-
paTyp pekOMEHAYETCs NpUHMMAThL IO Tabm. 1.4.
TABJAMUA 1.4. PABHOCTb TEMIIEPATVP 7,-1,,,

Xapakrepuctuka  Cpeuss pasHOCTL TeMOeparyp,

BO3yXa MoMeLUE- IrpaX, IpH OPOJOMKHUTEIBHOCTH

HEH paGoTLl CHCTEMbl BEHTWIIALIHH,

4/CyT
8 16 24

Heobpaboraunasnt 1,5- 1 1-0,6 0,6-0,3

AnnabaTuuecKu 2,5-18 1,8-1 1-0,5
YBJIaXKHEHHbIH

Hckycctrenno- 4,5-3 3-2 2-1,5

OXJIAXK AEHHBIH

1.4. PACYETHBIE TAPAMETPBI
HAPY>KHOI'O BO3YXA

HomyckaeMble H ONTUMAJIBHBIE HTapaMeTPhI
BO3/yXa B HOMECIICHUAX JOJDKHBI 00CCIeYUBATRC
CHCTCMAaMH BCHTWISINHH W KOHAUIMOHHPOBAHUA
BO3[yXa B 3aBMCHMOCTM OT BHJA M Ha3HAYCHUS
CHCTEM B MpejieNlax PAcueTHhIX IapaMeTpoB Ha-
pyxHOTO Bo3ayxa A u b.

IIpu pacueTe cMcTeM BCHTIISINUU W KOHIU-
[IMOHHPOBAHUA BO3AYXa JAOJKHBEI MPHHUMATHCH:

a) /il eCTECTBEHHOH W MeXaHWYeCKoH oOiie-
OOMEHHOM BEHTWIAIUH, npcnﬁazﬂaqeﬁﬂoﬁ TS
60prObI ¢ W3OBITKAMHU TEMIA, BJIATH U JJIA yna-
JIEHUSI BPEOHBIX BEIIECTB 4-TO KJIACCA OMACHOCTH,
B TOM 4YMCJIC /AT pacyeTa CUCTCM BEHTUJIAIMU
C HCIAPHTCIBHBIM OXITAXICHHEM BO3JyXa MyTEM
PACHBLICHHS BOAB! BHYTPH IOMCIICHUH WK B OpO-
CHTEJILHBIX KaMepax,— pacucTHBIC MApaMETPhI Ha-
PYKHOTO BO3jlyxa A;

6) g obimecoOMeHHOl BCHTIWIANMY, TIPCIHA3-
Ha4YeHHOW /ISl y/1a/IeHUsl BPEHbIX BelecTB I-, 2-
u 3-r0 KJIaCcC4 OMACHOCTH MJIH ISl KOMIIEHCALIMH
BO3/yXa, YAAISEMOro MECTHBIMH OTCOCAaMH U
TEXHOJIOTHYECKHM  OGOPYI0BAHHEM (HAPHMED,
MHEBMOTPAHCIOPT, CYIIMIKK K T.11.), B TOM YUCJIE
JJIs1 BEHTWISIINK C ACTIAPHTEIIBHBIM OXJTAXKJICHUEM

BO3yXa MyTEM DAacCNbUIEHNs] BOJAbI BHYTPH TTOMe-

LIcHUN WIM B OPOCHTENBHBIX KaMepax, a Takxke
QIS CHCTeM BO3YUIHOTO JIYIIHPOBAaHWUS HapyX-
HBIM BO3/IYXOM —pacueTHbIC TapaMeTpel HaAPyX-
HOro Bo3syxa B and xonmomuoro nepuoda u A Jijist
TEMJIOTO MepHoja roja.

M 37aHMA ¥ TOMCHICHWH, 3KCILTyaTHpYye-
MBIX B TEYEHHE YaCTH CYTOK (HAIPUMED, TOJBKO
B BCUCPHHEC 4YAChI) WM B NPEJENTAX OTAECIBHBIX
MCCSIEB TOMA, JONMYCKArOTCS ODOCHOBAHHBIC OT-
crymicnuss o1 ykazamubix B CHull 2.04.05-86
PAacCYCTHEIX TApaMeTPOB HAPYKHOTO BO3ayxa. B
ITHX CIIy4asX MOTYT OBLITh HCIIOIB30BaHbI TAONHU-
usl CHull 2.01.01-82 «CrpoutesbHas KIHMATO-
JIOTHS. ¥ TeO(U3UKA», IO KOTOPBIM ONpeAc/IaeTcs
NMIPOAOIDKATETILHOCTh CTOSTHUS TEMIIEPATYPBI U 3H-
TAJIBMUKM HAPYKHOTO BO3JIyXa.

JI7s1 onpejiesieHns TO/TOBRIX H CE30HHBIX pac-
XOMOB TEILIa M XOJOAAa M JIPYTHX FKOHOMMHYECKUX
pPacYCTOB HCHONBL3YIOTCS TAKXKE IAHHBIC, TpHBE-
JeHHble B Tabm. 1.5.
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1.5. BbIBOP PACUYETHbBIX ITAPAMETPOB
HAPYKHOTO KIIMMATA C 3AJAHHBIM
KO29PNUIMEHTOM OBECIIEYEHHOCTU

IMpu pacyeTe TETOBOTO PeXUMa 3TaHAS OI-
peNeTISIFOIMAMY  XapaKTEpUCTUKAMA  HAPYXKHOTO
KIMaTa SBIAIOTCS TEMIEpAaTypa HApYXHOTO
BO3/yXa f, U MHTEHCABHOCTb COJHEYHON pajaua-
tmu. PacueTHbIe ycIoBHs B IOMEILIEHUA OoOecnetu-
BAIOTC B OCHOBHOM CHCTEMAMM BCHTUJISIUN M
KOHAMIIMOHUPOBAHAS BO3yXa NMPHMEHHUTEILHO K
pacuUeTHBIM TlApaMeTpaM HApPYXHOTO BO3IyXa
(Temmepatypa f,, SHTAIbIHA [), IpHHAMAaEMBIM
o CHull 2.04.05-86. /lnana3oHbl 3HaUeHHH K0I(-
¢unrentoB obecrieueHHOCTH K5, ¥ K5 A, , COOT-
BETCTBYIOIIHE HOPMUPYEMBIM DACUETHBIM Mapa-
METpPaM Hapy)KHOTO BO3AyXa, TPHUBE/IEHBI B
Taba. 1.6.

TABJHIA 1.6. 3HAUEHUS
KOD®GUITUEHTOB Kg, U K.

Flapamerpsl Koo Koz
HapykKHOTO
BO3/1yXa JMama3oH  Cped- JAHana3’cH  Cpea-
U3MEHEHUS HEE  M3MCHEHHS  Hee
3H4Ye- 3HaYe-
HHE HHE
A 0,4-0,55 0,5 0,77-0,82 0,79
b 0,85-0,95 0,9 0,95-0,99 0,97

JIyis pacyeTa CTAallMOHAPHOM TEIJIONepenayu
cremyeT MOJTb30BaThed AAHHBIMIA U1 TApaMeTpOB
A u B, mpusenenunivu B CHull 2.04.05-86.

ITpu pacueTe PakTHYECKOTO TEILIOBOTO PEXKH-
Ma C CYTOYHOM HECTAIOHAPHOCTHIO HOPMHpYE-
Mple TEMITEPATYPHI ¢, CIEAYET NPHHAMATD 32 MaK-
cAMAllbHEIE TEMIIEPATYPhl £, B pacueTHBIE JIET-
HUE CYTKA C 3aJaHHbIM kodbduuneHTOM 0Gecme-
4eHHOCTH (CM. Tabxn. 1.6):

e =g 40,541,

H

roe i, ,—-CpelHsisi MecsuHas TeMmeparypa HapykKHOTO
Bo3Ayxa HanGoJiee KapKole Mecsua [Ajs IapamelpoB
A W cpenHss TeMmepaTypa Bo3yxa HauboJiee Kapkux
cyrok Ais napamerpos b, npunumaemple no CHull
2.01.01-82; A,nfammmryna TEMIEPATYPBI HapYKHOTO
BO3AyXa, npHHuMaemas no mpua 2 CHull 2.0101-82
paBHOM CpefHeil [IJIst mapaMeTpoB A M MakCHMAJIbHOMR
[ mapamerpos b.

3HadeHne ovacoBOM NpsMolt S U paccesiHHOM
D, a Takxe cpeiHed 3a CyTKM CymMmapHo# g,
WHTEHCHBHOCTH COJIHEYHOH pajaldH B UKOJE HA

BEPTHKATbHYK IOBEPXHOCTh DPa3lIH4HON OpHEeH- -

Tauuyd 1 Ha TOPU3OHTAJIPHYIO IIOBEPXHOCTE MPUBE-
JIEHBl B L. 2. HpOI[OJI)KPITe.HBHOCTB HUHCOJIA A

IPSIMOH COJIHEYHOI! pajiManuuneil BepTHKAIbHEIX T10-
BEPXHOCTEH pa3IMYHON OpHEHTAIMM MOXHO OIl-
pEAeUTL HCHOTB3Ysl NAHHBIE M3MEHEHHS a3MMyTa
A_ comHIA B TEYEHHE PACUYETHBIX CYTOK, NPHBE-
JIEHHBIE B TJI. 2.

IIpu pacuere TEIJIONOCTYIUIEHHIA B TIOMEIIE-
HHE CKOPOCTH BETPA v CIEAYEeT IPUHAMATEL PABHON
MUHMMAJBHON U3 CPeIHUX CKOPOCTEit 3a HFONb 1O
npun. 4 CHull 2.01.01-82.

1.6. IPUMEHEHHWE
I-d-AUAT'PAMMBI JJIS1 PACYETOB

Jlis pacyeTOB BEHTHIIALMM IOMELICHUIT ¢ U3-
OBITKAMM TEIJIA U BJIATH, B TOM YHCJIE BEHTHIIALIAK
C HCIApUTENbHEIM OXJaXIEHHEM BO3JyXa M
CUCTEM KOHIUIMOHHPOBAHHS, CIJEAYET IOJb30-
BaTbcsi [-d-nuarpammoit JI.K. Pemsuna. I-d-
qUarpaMma TpeJCTaBlIgeT coboit rpaduieckyio
3aBHCUMOCTh MEXIY OCHOBHBIMH ITapaMeTpaMu
BO3ayXa f, @, I n d npu 3amaHHOM OapomeTpu-
YECKOM JIABICHUX BO3/yXa pg.

IMocTpoenue I—d-nuarpaMmbl OCHOBaHO Ha
dopmynax (1.11)—(1.13), cBs3bIBatOmUX MEXAY
co00it 3TH BEJTUYMHBL

I—d-muarpaMMy TpPHHSATO CTPOMTB B KOCO-
VIOJIBHOW cHUCTeMe KOOPAMHAT. YTON MEXy Ham-
paBJicHHEM JIMHUH BIArOCONCPXKAHNUS d U JIMHHAA
SHTaNbNMA [ npuHEMaeTcs paBHbiM 135° s
TOro, 4TOGH ObLIO ynoOHEE Pa3BepHYTH Ty 00-
JIACTh UarpaMMmbl, B KOTOpOH OOBIYHO MPOM3BO-
JIATCS TTOCTPOSHUS MPOUECCOB H3MEHEHHs COCTOSI-
HUS BJ2XHOTO BO31yXa Ipu IPOCKTUPOBAHMH CHC-
TE€M BEHTHISIIHA U KOHIUIMOHUPOBAHMUS,

Ha puc. 1.1 nokazana I-d-anarpamMma Biax-
HOTO BO3/lyXa, MOCTPOEHHAS s OapoMeTpudec-
xoro gaenenus 99,3 x[la (745 mm pT. cT.).

B HumxcHEH wacTU IMarpamMmel IOCTPOEHA JIN-
HHsl 3HaYeHUH NaplUUaIbHOIO AAaBAEHHS BOASHOTO
mapa. Hmke kpuBoOit Hackumends ¢ = 100 % uHa
IHaTpaMMe HaXoAuTcs 06JacThk NEPECHIIIEHHOTO
COCTOSHUSI TAapoBO3MYIIHOM cMecu. Tak kak
COCTOSIHUE MEPECHIIIEHAUS SIBIISETCA HEYCTONYMBLIM
1 OOBIYHO CONPOBOX/AAETCS KOHACHCAIMEH, TO 3Ty
00671aCTh Ha3BIBAKOT TaKXKe 001acThio TyMaHa. Jle-
BYIO HIKHIOFO YACTh AAATrPaAMMBI JUIs TEMIepaTyp
Bo3ayxa Hmke 0°C OOBbIMHO CTPOAT uCXOnsd U3
YIPYFOCTH BOJSIHOFO TNapa Han JabaoMm. OGnacTe
HWXe KpuBoil HacklmieHds npH ¢ < 0°C mpuaHATO
Ha3LIBaTh OGJIACTBIO JIEASHOTO TyMaHa.

M3orepMer (1 = const) Ha [ -d-nuarpaMme 3a-
KaH4YMBAIOTCS HA KPUBOH HaceiieHud. B oGnactu,
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Puc. 1.1. I-d-puarpaMma BIaXxHOTO BO3[yXa

Puc. 12. IToctpoenue mpouecca Ha I —d-quarpamMme ais
cay4as 1

PacnoJjioxkeHRON RUxke 3TOH KpHBO#H, npy ¢ 2 0°C,
M30TEPMBI COBNAAAIOT C JIMHUAMH IIOCTOSHHOlM
TEMIEPaTyphl MOKpOTO TepMoMerpa f,. Hpan
pacyeTax BEHTHJIALMM H KOHAHIMOHHPOBAHHA
BO3AyXa WHOTAA MOMYCKAIOT, YTO JIMHHH {, =
= const COBMamalT ¢ JNHHAMK I = const, 4TO
B OGOJBIUMHCTBE CHYYd€B JACT MPAKTHYECKH A0~
nycTUMYIO orpemHocTb. Flpu TeMneparypax so3-
ayxa Hke 0°C u3oTepMbl B 061aCTH HEpechiLie-
HHs 3HAYMTENBHO OTKIOHSIOTCH OT JHHuK | =
= const ¥ MPUHMMATb HX COBHAKAOUIAMH HEJO0-
nyctuMo. B 31oM cnydae Heo6x0AWMO BRINIOTHATH
HOOCTPOEHHE H30TEPM PYKOBOACTBYACH yKa3aHWs-
MH CHELMAIbHON JHTEpaTYpHL.

Ipn 6osee BbicOKOM GapoMeTpuyeckoM jaB-
JeHWH KpuBas HaceliieHHs (¢ = 100%) u nyuok
KPHMBbIX @ Ha KOOPAWHATHOH ceTke [-d-RuarpaM-
MBI CMEUIAIOTCS BBEPX, 4 NPH Gojee HAIKOM —
BHK3. Hanpumep, s GapoMerpuueckoro naplie-
aua 99,3 xfla nmapamerpam Bozayxa (—18°C u
¢ =100%  cooTBeTcTBYeT OHTaNbmHA [ =
= 51,4 xJx/kr* u BnaroconepxkaHne d = 13,2 r/xr*,
a ana Gapomerpuueckoro Aabienus 83,3 x[la
9THM Xe TdpaMeTpaM COOTBETCTByloT [ =
= 58 x/Ix/kr u d = 15,8 r/xr. H3meneHue napa-
METPOB BO3PACTAET TIO MePe YBEJIUYEHHs BJaro-
COJIEpXKaHHsI BO3AyXa. .

B npaktuke pacyeTOB CHCTEM BEHTHIIAILMH
H KOHAWUHOHHPOBAHHE BO3AYXa, KaK MPaBMIO,
ClIEAYeT TOJbL30BATLCH JHATPAMMAMH, KOTOPHIE
MOCTPOEHB! Ui OapOMETPHYECKOTO [aBJICHHA,
SIBJISIOTIETOCS CPEIHAM XapaKkTEPHbIM Ui Npoek-
THpyeMOro oGbekTa WIH VI NAHHOK MECTHOCTH
(10 MHOTOJIETHUM JAHHBIM).

B CHull 2.04.05-86 mis pana reorpaguyec-
KHX MYHKTOB [AaHO DPEKOMEHAYEMOE pacueTHOS
GapomeTpHtucckOoe [ABIEHME, OKPYIJICHHEOE O
1 kITa (% 7,5 MM pT. cT.).

3uas nBa mapaMeTpa BIAXHOrO BO3AYXa
(nanpumep, 1 u f) ¥ GapoMeTpHUECKOEe AABIEHHE
JUI PAcYETHBIX YCHOBHI, HAa COOTBETCTBYIOLIEH
I-d-pnarpamMMe Nerko HAMTH BCe OCTallbHBbIE BE-
JIHYMHBL, XAPAKTEPUIYIOUWINE COCTOSHUE BO3AYXA.

JonyctuM (cayuaif 1), 410 Boaayx, nmesoryait
Ha4yaJibHbIC NapaMeTphi, 0003HAYEHHbLIE TOUKON 4
Ha pHC. 1.2, HarpeBacTcA B KajJopudepax, T.¢. ero
BJIATOCOJEPXKAHUE HE WIMEHACTCA. DTOT mpouecc
GymeT mpoTEKaTh MO JHHMH d = const M MOMET
3aKOHYHTLCH B Touke B. [Ipk 3TOM TemmepaTtypa

* 3mech M Jajee ONYCKAKOTCA (A48 COKpAINCHMSH)
CJIOBA «CYXOIr'0 BO3JyXa».
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W HTAJIBNHS BO3JYXA YBEIMYUBAIOTCH, a OTHOCH-
Te/IbHAA BJAXHOCTb YMEHBIIIACTCH.

'TIpH OXJNaXKAEHHH BO3RYyXd, COCTOSIHHE KOTO-
poro Xapakrtepusyelcs TO#H e Toukoit A, Ge3
H3IMEHEHHA €ro BJIArOCofepXkaHud mpouecc Gyner
HanpaBJICH BHU3, TAKKe Mo JuHuM d = const. Ecin
NPH TAKOM OXJIAXACHUM OTHOCHTE/IbHAs BIaX-
HOCTR Bo3fyXa jgocturHer 100%, To ero cocros-
aue Oyner XapakTepu3oBaThCA TOUKOH B. Hanb-
Hedilliee OXjaxeHHe Ro3Ayxa OyaeT COMpoBOX-
NaThcs KOHACHCAUMER BiIard u o6pa3oBaHueM Ty-
MaHa.

Touka B HalbIBAETCE TOYKOW POCHI I BO3-
AyXa, AMCIOIIEro napaMeTpbl A (H BCEX COCTOM-
HUIf BO3JyXa NPH BJArOCOACPKAHHH d, ), a TeM-
nepaTypa fp—TEMIepaTypoil ToukH pocel. Pas-
HOCTh TeMIEpatyp At = {,— !5 IPUHATO HA3KIBATH
THIPOMETPHYECKOH Pa3HOCTBEO TEMIIEPATYp.

Jio6oit ToUKe, PACNIOIOKEHHOH HA KaKOH-JIH-
60 munMM d = const, COOTBETCTBYET JMillb OJHO
3HAYCHHE TEMIIEPATYPbl TOYKH pOChl M OJHA
TUTPOMETPHYECKAs Pa3HOCTb TEMIEPATYP.

B npakTuke NPOEKTUPOBAHHS CHCTEM BEHTH-
JSUMA ¥ KOHJMUMOHHPOBAHHS BO3AyXa MPHHATO
CYWTATh, YTO TPH YBJIAXHEHHH BO3AyXa Ge3 Hox-
BOJA HWJIE OTBOJA TeMJa H3MEHEHUE COCTOSIHHS
BO3/iyXa MPOUCXOIHUT ro JinHuM [ = const, Kak 3T0
nOKa3aHgQ Ha puc. 1.2 otpeskom Al . Taxoe u3me-
HEHHE, GOCTQAHMS, HA3BIBAIOT anuabaTHieckuM HIK
W303IMTAILIYECKAM TIPOUECCOM, a JIMpHI I =
const —aanadaToit MIH H303HTAJIBIION.

, Temmepatypa, COOTBETCTRYIOLAs TO4ke [J Ha
nepeceuenun JgHAN [ = const ¢ KPHBOH HACHIIIE-
HHs @ = 100%, Ha3bIBaeTCA TEMIEpaTypoit MOK-
poro (WAK BJIAXHOTO) TEPMOMETpA. B TexHHKe
KOHIHULHOHUPOBAHUA BO3AyXa 3TY TEMIlEpaTypy
NpHHATO 0003HAYaThL f,. PasHocTh TemmepaTtyp
At = t, — 1 HA3BIBAIOT HCHXPOMETPHYECKOH Pa3-
HOCTBIO Temnepatyp. JIro6oii Touke, pagnosoxeH-
HO Ha Kakoil-mu6o muuuu I = const, cOOTBETCT-
BYET JIMIIb OJHO 3HAYEHHUE Iy, TAK KAK B IPAKTHUKE
OGBIYHBIX, PACYETOB MPHHATO CYUTATH, YTO JIUHUS
I = const sBnsAeTCA ¥ IMHHEN MOCTOAHHOK TEMIIE-
paTypel MOKPOTO TEPMOMETPA (4TO ABJIAETCA 10-
nyijeHueM).

Ipu HEOOXOAMMOCTH TOUHBIX PACUETOB Cle-
JyeT YYMTHIBATD, YTO HCTHHHEIE JIAHUH fy = const
HECKOJIbKO OTKJIOHAIOTCS OT JMHHH I = const, Kak
9TO MOKA3aHO HA pue. 1.2, MyHKTHPHON JMHUKER.

Ans DOCTPOEHKS HCTUHHKIX JIMHAR fy = const -
(ecyi OHHK He HAHECEHH! Ha [ — d-AHarpamMme) MOX-
HO TMOJIL30BATEC Gopmynoit Al = a’,M ¢,./1000,

P
‘{('
< %
Y 9
‘; o/
f 7 q;\go
¢ 3
S
4 X
d,d,d; d, dydg a4

Puc. 1 3. Ioctpoenne nponecca Ha I —d-guarpamMme s
ciyyas 2

rae Al - OTKIOHEHHE SHTANbIMM HAa OpauHaTe d = 0 uar-
rpammer I-d (em. prc. 1.2), xx/kr; d,Mfmaroccuepxca-
HHE BO3ayXa HpH TEMOEPaType MOKpOro TepMOMETpa,
r/Kr; t,,—TeMnepaTypa MOKpOro Tepmomerpa, °C.

Kak BUmgHO u3 CKa3aHHOTrO, TeMIEpaTypa
TOYKH POCBI M TEMIIEPATYpa MOKPOT'O TEPMOMETPA
ABJISIOTCA  TAKXE OCHOBHRIMH  fiapameTpaMu
BJI2XHOr0 BO31yXa, C MOMOIIBIO KOTOPBIX MOTYT
OLITE ompeneneHbl NPU M3BECTHOM GapoOMeTpH-
Y€CKOM JABJICHMH BCE OCTAJIbLHBIE €r0 NapaMeTphL
Ha 3T0M OCHOBaHO, B 4YACTHOCTH, OTNpEjE/ICHUE
COCTOfIHMSI BJIAXHOIO BO3AyXa MO H3MEPEHHLIM
TEMIIEPAaTYpaM CyXOr0 H MOKPOTO TEPMOMETPOB.

Ipu u3MepeHun Temnepatypsl ¢, aCIHpaiH-
OHHBIM NCHXPOMETPOM, T.€. HpH 00QyBaHUM Ia-
PpHKa MOKPOTO TEPMOMETPA CO CKOPOCTBIO 0KOJIO
2,5 M/c, uaMepeHHas BeJM4HHA f,, OGJM3Ka K MC-
THHHOM U €€ 3HA4YEeHHEM MOJXHO TOJIb30BATLCS NIPU
pacuerax mo I—d-muarpamme. Ilpu apyrux cko-
pocTsx BO3AyXxa [IJs Nepexola OT U3MEPEHHOIO
3HAYEHHA {,, K HCTHHHOMY CYIIIECTBYIOT TA0MHIBI W
rpadukn, KOTOpble MOKHO HANTY B CrieUHabHOI
mTepaType.

Ha puc. 1.3 nokasano moctpoenue Ha I—d-
AuarpaMMe Mpouecca cMeleHus Bo3gyxa (Ciyqait
2). CmemmBasi BO3OYX, xapakTepH3yeMblid mapa-
metpamu I u d, (Touka [), ¢ BO3AyXOM, UMEO-
UM mapaMeTpel I, U d, (Touka 2), momy4um
napamerpbl CMECH B TOYke 3, JIeXalel Ha nps-
MOM, coenunsromielf Touku [ u 2. TlonoxeHue
TOYKM 3, XapaKTepU3yIomleil COCTOSIHHE CMECH,
3aBHUCHT OT BECa CYXOTO BO3/[yXa B €¢ KOMIIOHEH-
Tax, NpUYeM OTHOIICHHE [JIMHEI OTPE3KOB 1-3
3-2 o0OpaTHO mNPONOPIMOHAILHO OTHOLICHHIO
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a-0d, 4, a5 2,

Puc 1.4. ITocrpoenue nponecca Ha I —d-pHarpamme uis
ciayvas 3

Puc 15 Hanpasnenne npoueccos Ha I —d-auarpamme
I-1V HoMmepa ceKTOpOB

Beca Bo3ayxa ¢ napamerpama I; m d, x Becy
BO3ayxa ¢ mapamerpamu I, u d,.

Tax xe pewmaercs Ha I-d-nuarpamme H 00-
paTHas 3a7a4a, T €. ONPENENCHHE MAacChl CYyXOro
BO3/yXa B KaXJOM KOMIIOHEHTE CMeCH, €Cli M3~
BECTHBI COCTOSIHIE BO3[yXa IOCTIE €ro CMEIICHHS,
oflast Macca CMeCH H TapameTphl KOMIIOHEHTOB.

B xoopauHaTHOI ceTke I u d ynoOHee pemaTh
Takde 3a/Ia4H, MOJb3YsCh OTHOIICHAEM

(12 - ICM)/(ILM - Il) =
= (dZ - ch)/(ch - dl) = GI/GZ'
Ui

(IZ*ICM)/(Iz—IJ:
= (dy — dp)/(dy — dy) = G, /G,

roe d, ¥ d,; I, u l,—Bnarocomepxaune M JHTAIBIHA
KOMIIOHEHTOB, COO IBeTCTBeHHO F/Kr ¥ kJx/kr, d,,, 1 I, —
BJIaroCOACpXXaHUC H J3HTAJbIUA CMECH, COOTBETCTBCHHO
r/kr u k[Ix/xr, G, u G,~Macca cyxoro Bo3myxXa B
KOMIIOHCHTaX CMECH ¢ HapaMeTpaMU COOTBETCTBEHHO 11
ud,, I, ud,, xr; G,,—Macca CyXxoro Bo3/yXa B CMECH, KT.

B HEKOTOpBIX CHy4asix, CMEIIMBAs ABa KOJIH-
YeCTBA HEHACBHIIEHHOTO BO3/IyXa, MOXHO MOJIY-
YUTb CMeChb C HapaMeTpaMH, JeXAINMH HIXe
KpuBOH HackieHus ¢ = 100%.

Ha puc. 1.3 noxasano mocTpoeHue mpomecca
CMeIIeHHs 11 TAKOTO cily4asi, KOrAa CMEIIMBAEeTCs
BO3yX ¢ mapamerpamu Touek 4 u 5. Touxa 6
onpeaenseT mapaMerps! cMecd. Tak kak BO3AYX B
Touke 6 OynmeT HaXOAUTLCS B COCTOSHMM fiepe-
celuteHHd, To Oymer 06pa3oBBIBATECS TyMaH H
COCTOSIHHE BO3IyXa OyIeT HeyCTOHYMBBIM.

Cwmeck niepeiiner B 60Jlee YCTOMIABOE COCTOS-
HHE (Touka 7) MO JIMHUM M30TEpMBI, KOTOpas B
oToif obnactu coBnapgaer ¢ JuHuelt ¢, = const.
Kaxk ykasmiBajioch Bbllle, B OOJILIIAHCTBE C/1y4aen
JIOTNyCTUMO TNpPHHAMATH, HTO 3TO HM3MEHEHME
COCTOSIHHA TIPOHCXOAWUT Mo JuHuW I = const. ITpun
TIEPEeXO/ie CMECH M3 COCTOSHMUS, XaPAKTEPU3YEMOTO
TOYKOH 6, B COCTOSSHUE TOYKH 7 BBIAEIUTCSA (CKOH-
JEHCHpyeTCs) Bara B koJuuecTse dg — d, T/KT.

B olmem ciayuae u3MeHEHUE COCTOSAHUS BO3-
IyXa CBS3aHO C M3MEHEHUEM €ro SHTanbnudd / u
OIHOBpeMEHHO Biarocogepxkanus d. ITosromy
KaxABI Tpouecc U3MeHEHHsi COCTOSHUA BO3ayXa
Ha [—d-pguarpaMme MOKeT OBITh BBHIDAXKEH B BUJIE
oTHomeHus (B kJx/T)

AI/Ad = (I, - 1,)/(d; — d,),
um B Gonee ynoOHoi mist pacuera Qopme (B
k/Ix/Kkr)

Al I, -1,

— 1000 = ——— 1000.

Ad d, —d,

OTO OTHOIIEHHE YCBOCHHOTO (MM OTAAHHO-
ro) BO3XyXOM KOJIMYECTBA TemNa K KOJHYECTBY
BIarvd Ha3bIBAETCS TEILIOBIAXKHOCTHBIM OTHOLIE-
HHEM E.

Iposeas Ha I—d-muarpamme JIIOOYIO NpYTyHO
npaMyro (caydait 3), manpumep 3—4, napaJuielib-
Hyto nuann [-2 (puc. 1.4), 13 nonodus Tpeyrons-
HUKOB A2 u 354 nony4am:

(Iz - 11)/(d2 - d1) =
= (I, — I3)/(d, — d3) = &€ = const.

Taxum 00pazoM, yros o MexXay Hampabie-
HHEM J1y4a Npoliecca U MuHHeH | = const onpene-
JsieT €AMHCTBEHHOE 3HAYEHHME TEIUIOBJIAXHOCTHO-
ro oTHomenus. [ToaToMy HHOTAA BEIMYUMHY € =
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= (AI/Ad) 1000 Ha3bIBaOT YIrIOBHIM MACIITA0OM.

Jlnst oGurerdenus ocTpoeHus € Ha none I—d-
TUATPAMMEI OOBIYHO CTPOST THHHU TEILIOBJIAX-
HOCTHBIX OTHOLUICHHH W HAANUCHIBAXOT HX BeJIU-
yuHbl. JIMHUKM € TPOBOMAT M3 Hayalla KOOP/AMHAT
I-d-nuarpammel, 1.¢ w3 Touku I =0 u d=0.
CoenuHsiss HaYalo KOOPAMHAT C MPO/IOIKEHHUEM
COOTBETCTBYIOIIETO 3HAUYECHHS YIJIOBOTO MACIITa-
0a, HAHECEHHOTO Ha MOJISX, ITOJyYaeM TyY, Xapak-
TepU3YIOILKIL HATIPABIICHHE NPONecca A JAHHOTO
3HAYECHHUS TEIJIOB IAXHOCTHOTO OTHOLIEHUS. B 3a-
BHCUMOCTH OT XapakTepa Nporecca JIYHH € UMEIOT
pa3nudHOe HAMPABJIEHHE, W 3HAYCHAE € MOXET
OBITH TNONOKHUTENBLHBIM WX OTPHNATENbLHBIM.

Hanpumep, mis cOCTOsSHHUS NapOBO3AYLIHON
CMeCH, Xapakrepu3yemoil Toukolt () Ha puc. 1.5,
BCE BO3MOXHBIE H3MEHEHUS COCTOSIHMS MOTYT
OBITH OIpefeNneHbl KaK MPOTEKAIOUIME B YeThIpex
TaK Ha3bIBAEMBIX CEKTODPAX, TPAHHIAMHU KOTOPBIX
ABJAXOTCS JMUHMKA d = const u [ = const.

ITpu Hen3meHHOM Briarocoaepxkanun (Ad = 0)

3HaYeHUe & = =+ cO, NP HEU3MEHHOM! 3HTAJIBIUU
(AI = 0) 3nauenue ¢ = 0.

B npenenax cekropa I Bce H3MEHEHHUsI COCTO-
AHUS BO3JyXa NPOHCXOAAT C TOJOXHTEIbHBIM
TPUPAILEHUEM DHTANBIMU M BJArocoAEpKaHuMs,
MOJITOMY 3HAYECHHS € B HEM TMOJOXMUTEIbHBL. B
npeaenax cexropa Il mpuparenue sHTAIBIAA TO-
JIOXKUTEABHO, 4 TPHPAILCHUE BJIArOCOIepXaHus
OTPHANATENIBHO U 3HAUYCHHUS &€ B HCM OTpUOATEINb-
Bbl. B cextope Il nmpupamenuss sHTanenuu u
BJIArOCOACpXKAaHUs OTPUNATENbHBl, U 3HAYCHHUS €
BCErJIa MOJIOXHUTENbHBL. B cextope IV usmenenus
COCTOSIHUSL BO3JIyXa TMPOHUCXOAAT C TPUPOCTOM
SHTAJbINAA CO 3HAKOM «MHHYC» A TOJOXHATCIbL-
HbIM HpHpOCTOM Bnaroconepmaﬂuﬂ, TIO3TOMY
3HAYEHUA € B HEM OTPHILATEIbLHBIL

ITocTpoenne Ha I—d-nuarpamme pas3nd4HBIX
IMPOIECCOB H3MEHEHUsI COCTOSIHUSL BO3/lyXa (Harpe-
BAHHMA, OXJIAXIEHHS, OCYIIKH, YBIAXKHEHUS U JIp).
TMOIPOOHO paccMaTpUBAETCS Najiee B COOTBETCT-
BYIOILMX FJ1aBax HACTOSIETO CIPABOYHHKA.

Tnasa 2

TEILJIOBOM PEXUM 3JAHUA.
IOCTYIIIEHUE B I[TIOMEHNEHUE TEITIJIOTHI U BJIATU

2.1. OBHIME T10JIOXKEHUA

K 0cOGEHHOCTSM JIETHETO TCILIOBOTO PEXUMA
(3UMHUIT TETIOBOH peXuUM pacCMOTpeH B 4acTu [
JIGHHOTO CIIPABOYHMKA) OTHOCSATCA COBMECTHOE aeii-
CTBHe Ha 3/aHUE COJIHEYHON pajuaiuM M Tma-
PaMETPOB HAPYXHOTO BO3/YyXd, & TAKXe CyTOYHasl
NEePHONYHAOCTh MOCTYIUICHHS TEIUIOTHI B MOMe-
nmienue, OOYCTOBIMBAOIIAA HECTAMMOHAPHOCTH
BCEX TEITOOOMEHHBIX IIPOMECCOB, KO ropas yCIoxK-
HACT TO/UICpXKAHNE 3aJaHHBIX BHYTPEHHHUX YCIIO-
BHIf B MMOMEINCHHMH.

Onna U3 3ajay NPOSKTUPOBAHUSI CUCTEM KOH-
JMIAOHUPOBAHMUS ~ MHUKPOKJIAMATAa  TIOMELIEeHHAS

COCTOMT B pacyeTe TpeOyemMOro JIETHETO TEILIOBO-
IO peXuMa 31aHds TPH PasJMuHBIX crocodax
obecneuenus. Haumbomnee >hdekTuBHOE M 3KOHO-
MHYHOE PELICHUE HAXOAUTCA clenyromuMm obpa-
30M: 1) yCTaHABIMBAIOT PACHETHBIE (TOMYCTHMEIE
MU ONTHMANBHBIE) BHYTPEHHAE TEIUIOBHIE YCIO-
BHUS 1 TpeOyeMyro ux obecreueHHOCT; 2) ompene-
JIAIOT pacyeTHBIE MapaMeTphl HAPYKHOFO KJIHMa-
Ta; 3) pacCYHTHIBAIOT TEIUIONOCTYIUICHHS Yepes
HApYXHBIE OTPaXICHUs, OBITOBBHIE M TEXHOJIOTHU-
YeCKHE TeIJIO-U BIATOBBIJEAEHHS W COCTABJISIOT
TelIoBoif OamaHc mnoOMenieHuit; 4) NpoBepsoT
pacyeToM BO3MOXKHOCTL obecrieueHus TpedyeMbIx
BHYTPEHHUX YCJIOBH C IIOMOIIbLIO €CTECTBCHHOTO
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pexXuMa Ipu pas3JIHYHBIX KOHCTPYKTHBHO-IIAHH-
POBOUHBIX pEIICHHAX TIO0 3amuTe OT Neperpesa
1 110 BEHTHJIMPOBAHHIO; 5) YCTAHABIUBAIOT B IPO-
TUBHOM clly4a¢ HEOOXOIMMOCTB YCTpPOWCTBA CH-
CTEMBI DETYJIMPYEMOTO KOHAMIHMOHHPOBAHHS C
WCKYCCTBEHHBIM OXJIAXJCHHEM; 6) OHpPEAensroT
PACYETHYIO IPOU3BOJMTENLHOCTD H PEXUM PeryJiiu-
pOBAaHUA CHCTEMBl KOHAMIUOHHPOBAHUS, obecre-
YUBAKOILME MMOAACPKAHUE ONTUMANBHBIX YCITIOBHI
B IIOMEIICHUM.

ITpu cocraBNeHNH TEIJIOBOTO U BJIAXKHOCTHO-
ro 6anaHcoB MOMELIEHUs y4UThIBAIOT: 1) mocTyn-
JIEHHE TEIJIOTHL OT IPOU3BOACTBEHHOTO 060pyAO-
BaHWS, JMEKTPOABUraTeeil, UCKYCCTBEHHOTO OC-
BellleHNs, OTONUTENBHBIX IPUOOPOB, a4 TAaKKe
focTyIUleHne (YAaJICHHE) TEIIOTH OT HAarperhbix
(OXJakeHHbIX) MaTepuasioB Wim Hoiydadpuxa-
TOB M OT XUMHYECKHX DPeakiuif; 2) BblOEICHHE
TEMJIOTHI U BJIATH JIIOABMM; 3) NOCTyIIIeHUE (oTe-
PH) TEIIOTEI Yepe3 BHEIIHME U BHYTPEHHHE OTPax-
neHus; 4) TMOCTYIUIEHHME TeIIoThl COJIHEYHOHR pa-
JHANHY 4epe3 OTpaxAeHus; 5) BLIACJCHUE HIH
TOrJIONNEHHWE BJIATH, YTO BO MHOTHX Cllydasx CO-
TIPOBOXJAETCS MOIJIOIICHHEM HIIM BbIACIICHHEM
TEIUIOTHL.

Kax Gbuto yKa3aHO, TETUIOBO# M BIAXHOCT-
HBI 0aJTaHCHI MOMEIIEHAA U3MEHSIOTCS BO BpeMe-
Hu. ITepBas 3ajmaya pacyera COCTOMT B ONpexere-
HMM MakcUMyma M30BITKa TEIUIOTH! MM TETIOTH!
W BJIard B NOMEIIEHHU TIPU PACUETHHIX MApameT-
pax HapyXHOro BO3AyXa Juis TEIIOro nepuoza
roja, TaK Kak 3Ta BEJIMYUHA CIYXUT OCHOBAHHEM
IS Bhibopa NPOM3BOAUTEILHOCTH CHCTEMB! BEH-
TUJISIMU MJIM KOHJAMIIMOHUPOBAHHA BO3/yXa H pa-
cyeTta cereir cucrembl. Bropas 3amada pacuera
COCTOMT B ONpENeJCHUH HAMMEHBIIMX H30LITKOB
WM HAMOOJBLIKX HEOCTATKOB TETUIOTHL U COOT-
BETCTBYIOIIUX H30BITKOB BJIArd NPH DPACUETHBIX
mapaMeTpax HapyXHOTO BO3/yXa AJs XOJOZHOTO
NepHoJa roJid, CIyXaIix jJisd pacuera BO3IyXo-
oOMeEHa B 3TOT TNEpHOA, a Takxe Ui pacuera
HArpy3okK Ha BO3IyXOHArpeBaTelH H TeENJIOBHIE
ceru.

B HekoTOpHIX cly4asix HeoOXoaMMO TakKxe
COCTaBJIEHHE TEIJIOBOTO M BIAXHOCTHOTO OasjaH-
COB TOMEIEHAs MpPH TNapaMeTpax HapyXHOTo
BO3]lyXd, COOTBETCTBYHOLIXX YCIOBUAM Tepexo-
Horo nepuona roja. M30eITku TENIOTE WIH Tem-
JIOTBI M BJarn B TakHX cJiydasX OIpPENC]stoT
BO3/1yx006MEH B TIOMEIEHHUH B IEPEXOIHBIH nepH-
O]l TOMA; ITOT BO3AYXOOOMEH 4YacTO COXPAHSIOT
TOCTOSSHHBIM B XOJIOJIHBIA TIepro..

TloTepu TemnoTH Yepe3 BHEUIHME OFpaxje-
HHA B XOJIOAHLIH NEpHOA TOJa PACCUHTHIBAIOT
B TPEANIONOXKEHUH YCTAHOBHBRUICFOCS WM HEyC-
TAHOBMBHIETOCSl TEILUIOBOro pexuma (rn. 3-11
qacTu [ JaHHOro CnpaBO4HHKA).

IMocTynnenne TEILIOTHI CONHEMHON paaHalMi
B GOBIYHON MpaKTHKEe NPOCKTHPOBAHMA APHHATO
Y4ATBIBATH MPH TEMIEPATYPe HapyXMHOTO BOIAYXA .
10°C u BbIHLIE. i

B 6onpulMHCTBE Ciy4acB TPOM3BOJMTEIIb-
HOCTh CHCTeM BEHTHIALME ¥ KOHAMIKOHHPOBAHKA
BO3/lyXa, a €JIeJOBATC/IBHO, 3aTPaThi Ha HX COOPY-
XKEHHE H IKCIUTyaTaldio Onpenc/siorcs HIOmT-
KaMH TeIUIOThI MJIM TeTUIOThl W BJIard B moMeiile-
HHH B TeIUBlii nepHon rofa. Jnf yMEHBIUCHHS
TeXHOJIOTHYECKHX TEIUIO- ¥ BIIaroBbic/IcHut cie-
JyeT HPUMCHATE W3ONANUIO U KanCIONSIMIO anna-
paTyphl H KOMMYHHKAIHH, BbIAETAOUIHX TEILIOTY,
BBIHOCHTH TPAH3MTHhIC KOMMYHHMKAIAH 32 Npenc-
Jibl KOHAMOHOHUPYEMbBIX NOMELICHHH, YCTpaHBaTh
s obOpPyMOBAHHA OXJIAXA4aEMBiE BOAOH H BOI-
NYyXOM pyGalIkM # DJKpaHhi, TpelyCMaTpHBAaTh
3aMKHYTOC BO3JYIIHOE OXJIaXACHHE 3MIEKTPOABH-
raTejei, a Takke NPHHHMATh APYrue Mepnl Co-
OTBETCTBEHHO C MECTHRIMH YCJIOBHAMH,

2.2. TEILIOBO# BAJIAHC NOMEEHHUA
B 3IAHMH
. , L ,

O0mse TEWIONOCTYIVICHRA B HOMEHICHHE B
TeTUTbId HepHO/ rofia CKNAALIBAIOTCR U3 TCIIOTH,
NEPEAABACMOIl  YEpPe3 HAPYKHBC OFpaNk/ICHHS
Qorp» A3 TEXHOJNOTHYECKHX H OMTOBBIX TEILIOBRI-
OeJeHuit Q.. . ¥ W3 TEIUIOTHI, BHOCHMOH C BO31y-
XOM OT CHCTeM BEHTHIALMH WM KOHIHUHOHHPO-
BaHua Q...

Tennonocrynnenus Q,.,, a Takke Q... 4
@ oxy ABIAIOTCH NIEPEMECHHBIMK BO BpoMEcHK. Benu-
uuHy Q. ANA KaXKAOTO Yaca PacqeTHLIX JIETHHX
CYTOK ONPpENe/IAIOT CIOKEHNEM NOCTYIlICHBH Ten-
JIOTHI Mepe3 pa3jiu4Hbie BHAB MacCHBHRIX (I - nox-
phITHE, CTEHEI) H cBeTOnpOo3pauHbiX [1I -cBeToBbic
npoeMbl (Okua, GoHApH) ] HAPYXKHEIX OTPAKACHUIL
pa3nwunoHd opueHTaumHd. [IpH nepeMeHHBIX Tex-
HOJIOTHYECKHX TEIUTOBBIACJICHHAX TAKKE U KaX-
HOTO 4aca pacyeTHRIX CYTOK AOJDKHBI ObITh HOJY-
uensl Q,,,. B pesymrtare cnoxenns Q.. u
Q. exu MOAYHAIOT PACUECTHYIO KPHBYIO HOYACOBOTO
H3MCHEHHA TEIUIONOCTYIUICHH B MOMeHICHHE M
MAaKCHMAJIbHOE UX 3HAYCHHE:

Qn.lulc = Q! + Qll + Qtexu' (21) .
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OnHaxo HeoOXOAMMO YUYHTBIBATH TETLIOAK-
KYMYAUPYIOIHYIO  CHOCODHOCTh  IOBEPXHOCTER
BHYTPEHHHX CTEH, MO0JIA, MOTONKA, KOJOHH U TeX-
HOJOTHYECKOro o0OpYROBaHHS (cM. Jalee m. 2.4,
B).

+  Ilpu TakoM pacdeTe, yYMTBIBAIOWIEM TEILTO-
HHEPTIMONHOCTh TIOMEIIEHHS, BO3MOXHO YMEHb-
LHEHHC YCTAHOBACHHOH MOLIHOCTH cHcTeM Ha 30%
U 6onee:

JAna  onpeneiieHuMs  NPOU3BOAMTEIBHOCTH
CHCTEM C YYETOM TEIUIOBMHEPLMOHHOCTH MOMEIiie-
HHS PacYeTHBIE H3MEHCHHS TENIONOCTYILICHHH an-
NPOKCAMHEPYIOT MPABHIBHBIME TIEPHOAHUECKHMH
H3MEHEHNIMH (TAPMOHHYECKAMH, TPEPHIBUCTLIMH
WM UX CYyMMOit).

TTpu nnaBHOM H3MEHCHUH TEIUIONOCTYIUICHHH
PAacUETHYIO KPHBYIO MOXHO 3aMEHHTH T2PMOHH-
KO# C COBNaNAIOIMMH N0 BETHYKHE H BO BPEMEHH
MaKCHMaTbHLIME TeNNonacTymieEnsiMu. apmo-
HHYECKHE H3MGHCHUS TCIUIONMOCTYIJIEHHH Xapak-
TEPU3YIOT CPCIHMMMU 33 CYTKU TEMJIONOCTYIUICHH-
amu Q, .., BPEMEHEM HACTYIUICHHS MAKCAMYMa
ZQn e AMILTHTY A0H AQn‘

Ag. = Curaxe — Quco- 22

Mpn pe3kux H3MEHCHUAX TEIIONOCTYIIEHuH
MX NpeJCTABJSIIOT B BHAE OJHOTO HMPEPHIBHCTOTO
TeIMONOCTYNNEHHAS N PAAR TEIUIONOCTYIJICHUH,
cieayrouux Opyr 3a npyrom [pepbiBrcToe Teli-
JIONOCTYIUIEHHE  XapaKTEPU3YIOT  TOCTOAHHBIM
3HAYCHUEM ' TUONIOCTYIICHNs Q,, €ro npojol-
KUTEIIBHOCTHIO M ¥ MOMEHTOM OKOHYAHMA Z, ..
B OCTasibHOE BPEeMA CYTOK TEIUIONOCTYfLfiCHUS
paBHBI HymIO. i

[lpu pacueTe TPOUSBOAUTEILHOCTH CHCTEM
BEHTHJIAUMK M KOHAMIMOHHPOBAHUS BO31yXa B
TEIABIA nepuoa rojga TEMJIONOCTYIUIEHHA B TO-
MEIIEHHE Yepe3 CBETONMPO3pAYHble HapYXHBIC Or-
paxacHHS creayeT ompenedaTe mo m.2.3, K, a
Yyepe3 MACCHBHBIC HapyXHBIE OIpDaXACHHS IO
n23,3

Konu4ecTso TEmWIOTH COMHECYHON paauanuu,
NOCTYNAQUICH B MOMELIEHHE, 3aBHCHT OT pa3me-
poB H (opMb! CBETOBBIX IPOEMOB, THIIA M Tef-
JIOTEXHNYECKAX CBOHCTB 3amOJIHEHHS CBETOBBIX
NPOEMOB, HapYXHBIX CTEH H MOKDBHITUA, a TaKKe
OT CONHIE3AUMTHBIX YCTPOHCTB, IPUMCEHSEMBIX
B cooTBeTCTBUM ¢ TpeGoparusmu CHull 11-3-79%*,

PacyeTsoe KOMMYECTBO XOJIOAA M TEIIOTHI,
HeoOXonuMoOe IS TMOANEPXKAHUA 3aJAHHBIX Na-
pPAMETPOB BO31yXa B HOMEHICHUM, 34BHCUT OT
OpHEHTALMHM 3JaHWHA H GOPMBI HX B IJaHe.

B rpaxJaHCKux 37aHMAX M B pAAE NPOH3-

BOJICTBCHHBIX TEIJIONOCTYIUIEHHS B IIOMEIIIEHUS 34
cuer COJ’IHC‘{HOﬁ paunauun Hu Termonepe,:[a‘m qepea
HAPYXHBIE Orpa)aroliMe KOHCTPYKLHH SBJISIO-
TCcst onpenenstomumu, Moaromy ans BeiGopa He-
00X0AMMOH MPOU3BOAUTEILHOCTH CUCTEM BEHTH-
JISINHHU H KOH}IHIIPIOHPIpOBaHHﬂ BO3ayXa, a TaKkxXe
YCTAHOBOK XOJIONOCHAGXEHUS PACUCTHBIC TeILTO-
NOCTYIJICHHSL H xapax"rcp HuxX HSMCHCHHﬁ B TCYCHHUC
PacCYCTHBIX CyTOK ciefyeT ONpEleNnsaTh B HioJe
MeCHIIE.

TIpuBenennbie 31ech GOPMYJInI HEHCTBHTEb-
HBL JUIA pacueTa TeIIONOCTYIIeHHH M B HApyrue
mecaubl ropa. Ilpn stom Heobxomumo mose30-
BaThCA [JaHHpIMH «CrnpaBOYHHMKA TO KIMMATy
CCCP» (J1. Tuapometeomnsaat, 1966 - 1968) unn
«PykoBoacTBa 110 CTPOMTENBHOH KJIMMATOJIOIHH
(M. Crpoituzgar, 1977)

B cnyuae ecnm B NPOU3BBOJACTBEHHBIX MOME-
HICHASAX TEXHOJIOTMYECKME TETJIOBBIACICHHS CO-
CTaBJSIOT OONBIIYI0 4HacTh CYMMADHBIX TEHJIO-
TIOCTYTUIEHHH, JOCTATOYHO OIPEneNsiTh TOJBKO
CpeHHMe CYTOYHBIC TEIUIONMOCTYIUIEHHS Yepe3 Mac-
CUBHBIE HapyxHble orpaxzaeHus IlocTynnenue
TEIJIOTHL qepe3 3alOJTHEHHS CBETOBBIX npoeMOB
H HapyXHBIE CTEHBI CEBEPHON OPHUEHTAIHH CIEAYET
YYHTBIBATH B T€X CIy4YasX, KOrJa B NOMELICHUH
TpebyeTcs MOAACpXKaHHE CTPOro 3aJaHHBIX TNa-
paMeTpoB BO3yXa.

2.3. PACYET NNOCTYIUIEHUHM TEILJIOTHI
B TOMEMEHUA

A. TennoBnineacHns
OT JJIeKTpoJBMIaTe/Iei
H OpH Oepexo/ie MeXaHHuYecKoil
IHEePrun B TenjioByr0

DNeKTPOABUIATEIH MOTYT HAXOAUTBCS B OJI-
HOM WIH B Pa3HBIX MOMEILEHHSX C MPUBOAUMBIM
UMM B JeHcTBHE 000pyAOBAHHEM, a TOTpebasemas
HMH JHEPTUS MOXET IOJHOCTHIO NEPEXOAUTH B
TEITOTY, HATPEBAIOLIYEO BO3JYX ITOMEIICHUS, UITH
4acTHYHO PacXOROBAThCA HA HarpeeaHue oOpaba-
THIBAEMOI'O MPOJAYKTA, MepeKauyMBaeMOH XUAKO-
CTH WIM BO3IyXa, YAATAEMOro M3 YKDBITHA Ma-
Jilitiiidt

TennopbigeneHus OT MEKTPOABUrATENEH, HE
HMCIOIUMX OPHHYAUTENBHOTO  OXNaXIeHus C
OTHOJOM TEIUIOTH 3a TpeAesnl moMeimeHus, kBT,

Ql = NyKneron(l - Th)/Th = (2 3)
= Nchn(l - Th),
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rae N,—ycTaHOBOYHAA WM HOMMHA/bHAA MOLIHOCTD
anexTpoasuratens, kBr; K, - xoddpdunment sarpysxu
9JIEKTPOABUTATENIS, PaBHBIH OTHOLIEHMIO CPefHEd MOII-
HOCTH, NepetaBaeMoil 060pyNIOBaBUIO B TEYEHUE PACYeT-
HOro 4aca, Ny K YCTAHOBOYHOH WM HOMHMHAJILHOH
momHocTH asurarens N, 1.e K, =Ng/N, K, -
KOO pULIERT OTHOBPEMEHHOCTH PabOTHI JIEKTPOIBUrA-
renet; K, = K, K,,/M, ~koopdummesT crnpoca Ha
IJIEK TPOBHEPrHI0, NPHUHUMAEMBbIH TIO 3JNIEKTPOTEXHUYE-
cxoil yactu mpoexta, N, = K, n—-KII[ siaekrpoasura-
TeJIst pU naHHoM 3arpyske: 3aech 1 - KIIJ snekrponsu-
1aTe/s [IpH NONHOI 3arpysKe, OlpeesseMblil MO KaTa~
nory; K- noupapounsiif KOI(QOHIMERT, yIUTLIBAIOIINE
3arpysky meurareneit: wpu K., > 0.8 3nauenne K, =1,
opu K, <08 3Hadenne K, NPUHAMACTCS MO Kata-
JIOXKHBIM JaHHBIM, a TIPU HX OTCYTCTBUM B CleIyoiie
3aBUCHUMOCTH.

K ... .07 06 05 04 03

3arp
K .. . .09 098 097 095 091

n

®opmyna (2.3) npurogna and ydeTa TeEILIO-
THI, TIOCTYMAIOILEH B MMOMEIICHNE OT HACOCOB M
BCHTWJIATOPOB. NpPHUBOAHMBIX B jCHCTBHE 2I1€KT-
PONBHTATENsAMH, €CIM MEXaHUYECKash JHEPrus,
mepegasaeMasi BOJAe WM BO3IYXY, OTBOTMUTCS C
MOCJICIHIMHE U3 OPEeSOB NMOMCIICHUS.

TennoBEIACICHHST OT MOTOP-FEHEPATOPOB
ONMpPEETSIOTCA CYMMOI MOTEPh IHEPIHUM B IJICK-
TPOJABHraTeIsix W reHepaTtopax, kBr:

I ~nmn, _

MMz
= Nchn(] - nlnz)a

rpe M, —KI1J resepatopa 1npu QanBOM 3arpyske.

Q,=N,K, K,

3arp

(2.4)

TenmnoBBIACICHHS OT 000OpPYIOBaHHMS, TPHBO-
IMMOTO B AEHCTBUC 3JICKTPOJBUTATEIAMH, KBT,

Q3 = IVyK Kon KI = Ny KcnKTnl' (25)

rae K, —xo3pduiuenT nepexosa TelIOTH B OMEIIIEHWE,
YUMTBIBAIOLIHH, YTO Y4CTh TEIUIOTHI MOXeT ObITh YHeceHa
U3 [OMEMIEHUs C IMyJbCHeH, BOHNOH MJIM BO3AYXOM;
3payenue K| cnepyer NpUHUMATL IO ONBITHBIM AAHHBIM,
[0J163YSICh 18 €r0 OflpelesIeHHs BeIOMCTBCHHBIMH yKa-
3aHUAMU M HOPMAaMHM.

3arp

TenioBbLACEHUST OT YCTAHOBJIEHHBIX B 00-
[IEM TIOMEIICHUH %JIeKTpOJABUraTeseil u npuso-
JUMOro um# B neficTBue obopynosanus, kBT,

0= N, K,y Kou(I/m, =1+ K,). (26)

B. Tenaosbineienusd
OT 000OpYAOBAHHS H MAaTEpPHAJIOB

KomuuecTBO TemmoTsl, NMOCTyHmaroUled B mo-
MEILEHHE OT HArpeTOro TEXHOJOTHMYECKOro 060-
PyaoBaHuas U MaTCPHUAIOB, IPUHUMAKOT 11O TCXHO-

JIOTAYECKOM YacTH NPOCKTAa WM OIPEACISIIOT B
COOTBETCTBHH C BEJIOMCTBCHHBLIMU YKA3aHBHSIMH.

TenmoBblACTCHUS OT HATPETHIX TOBEPXHOCTEH
ONpENIeNsIIOT N[0 OOBIYHBIM (GOpMYyJIaM TEOPHH
Temmonepenayn. Ilpu pacuyere TemnoBhIACTECHUN
B H606XOIIHMBIX crydasx CaeayeTrT YYUTBIBATH
TENNOTY, MOCTYNAIOUIYI0 B MOMEIEHHE C BO3JY-
XOM H Ia3aMH, MPOPLIBAIOIIMMHUCH M3-IION YKPHI-
TU# obopynOBaHHS.

Hp]d cOCTaBleHHH OallaHca TeIIOTH AJIA
noMelleHus: HeoOXOAUMO YYHTBIBATH MOCTYIUIe-
HHe (ylaleHHe) TemIoThHl Harperhix (OXTakAcH-
HBIX) NOBEPXHOCTEH BO31yXOBOJIOB BEHTHJISIMHY,
MECTHBIX OTCOCOB, 30HTOB H YKpPBITUH 0Gopymo-
BaHUSL.

Ilepemada TEmmOTHl 4Yepe3 CTCHKU YKPBITHH,
30HTOB U BO3YXOBOIOB, KJIIX/4,

Q0 =KF(t, — 1), @7

TEIJIO0T/1a4a OT HarpeTbiX NOBEPXHOCTEH, €Ciu
H3BECTHA HMX TeMIepatypa, KJx/4,

Q; = 0F(lyoy — 1), 2.8

rae  K-xkoddduuuent Temionepenadd KOHCTPYKLMH,
kJIx/(1-M?2-°C); F-miowans Harpetoil MOBEPXHOCTH,
M%; te,, 8, M 1, — TEMICPATYPA CPEMibl BHYTPH YKDPEITHIA,
BO31yXa B TOMELIeHWH M Harperoit mosepxHoctd, °C;
a —K0I(QULNEHT TEIUI00TAAYM OT NOBEPXHOCTH K BO3-
nyxy nomeurenns, kJx/(a M2 ° C):

AJIA [IOBEPXHOCTU HarpeToﬁ BOABI
o =(49 + 3,50) 4,2 2.9)
IUIA MOBEPXHOCTU CTEHKU YKpbITHS, 30HTA U BO3-
AYXOBOAA
a=10/v-4,2, (2.10)
3eCb U~—CKOPOCTb JBMXKCHHS BO3JYXa Yy HapyxHOHR
TIOBEPXHOCTH, M/C.

B. Tennosnigejenus
OT MCKYCCTBEHHOTO OCBEleHHsI

IlpuaaTo cymTaTh, YTO BCS SHEPIHA, 3aTpa-
quBacMasg Ha OCBCIUCHME, MEPEXOAUT B TEILIOTY,
HArpeBaloOUlyI0 BO3AYX I[OMEUICHUS; IPH 3TOM
NMpeHeOperaroT 4acThio JHEPIUH, HarpeBaroleh
KOHCTPYKUMH 3IaHWSI M YXOASIIeH dYepe3 HUX.
Tennossiaeneuns OT ocseiueHus, kBT,

roB = Nncn ’

rae N,.,—-CyMMapHasi MOLUHOCTh HCTOYHHMKOB OCBELIE-
HUS, KBT.

(2.11)

Ecnn oceetuTenbHas apMaTtypa u JaMiIibl
HaxomsTCs BHE IpEAeIoB IMOMELICHUA (Ha TCXHH-
YeCKOM 4YEPHAAKE, 32 OCTCKJICHHBIM OIpaXICHUEM
)4 T.H.), KOJIUYCCTBO TEIIOTHL CIICAYCT ONPEAC/SITh



2.3. Pacuem nocmynienuii meniomol 8 NOMeWeRUA 33

TABJMINA 21. PACTIPEAEJIEHME SHEPITMU
JIIOMUHECLEHTHBIX JIAMII
1 JTAMII HAKAJIUBAHUA, %

WUcrounuk ocBemietiuss Bugu- Hepumu- Temiora,
Mas pa- Mas pa- OTIaBaeMas
AMana nUanus  KOHBEKOUEH
(cBer) u TerIo-
TIPOBOJHO-
CTLHO
JIroMuHecHeHTHAS 16,5 37,5 46
JTaMIla MOIITHOCThIO
40 Br
Jlamna HakamuBa- 12 73,8 14,2
HHST  MOIIHOCTBIO
100-1000 Br

[0 CyMMe BHAMMOM panuanviu, IOHAJAromEeHd B
moMenienue. IlpuMep pacrnpenefeHUs 3HEPTHUH
namn npuseneH B Tadi.2.1.

Ilo 3KCIEpUMEHTANIbHBIM JAHHBIM, OT JIIO-
MHHECIECHTHBIX JIAMII, YCTAHOBIICHHBIX B CBETHJIb-
HMKaX, BCTPOGHHBIX B uepjavHOe MepeKphiTHe
Gechonapuoro 3pmanuda, 40 % TemrIosbleNCHUN
MOCTYNaT B nomenieHue, a 60 % —Ha 4epnak.

I'. Boinesenne TenjioTsl
H BJarv JioJibMH

Brinenenne TEMIOTHI M BIard JIKOJbLMHU 3aBH-
CHUT OT 3aTPaYeHHOH UMM SHEPTUM U TeMIepaTyphl
BO3/lyXa B IoMewieHuu. JIiIsi pac4eToB PEKOMEH-
JlyeTcs monb3oBathes Tab6i1.2.2, B KOTOPOHd npu-
BEJIeHBI CpellHMe AAHHBbIe IUTS MyX4uH. IIpuHsTO
CHATATh, YTO XCHUIMHBI BbLICHs0T 85 %, a meTu
B cpenneM 75 % TENOTHL M BJIATH, BBIAEISEMbIX
MyX4HHAMH.

. IlocTrynienne TensorTsl ¢
HH(HILTPYIONIMMCA BO3AYXOM

Ilpy MPOEKTHPOBAHUM CHCTEM KOH/IMIMOHH-
pOBaHMsSI BO3/yXa B ITOMEINCHHUSX, KaK NIPABUIIO,
ClieflyeT IMpenyCMaTpUBATh IOAJCPXKAHUE H3OBI-
TOYHOr'O JaBJICHHS N0 OTHOIICHHIO K HAPYXHOM
cpelie ¥ CMEXHBIM NOMELICHUSM, YTOOBI MpernsT-
CTBOBATh MHQMIBTPALMH BO3AYXA, HE UMEIOLIETO
HeoOXonuMbIX napaMerpoB. Ecnu 310 TpebGoBanue
co0TIOAEHO0, TO JOHOTHHUTENILHOM TEHIOTHI OT
HHQUIBTPYIOUIETOCSA BO3/yXa YYUTHIBATH He Cle-
ayer.

Ecnu mo 3KOHOMMHYECKMM MM 3JKCIUTyaTa-
HMOHHBIM COOOPaXXCHUSM B IIOMELEeHHe TIPOCKTH-
pyercs TomaBaTh KOJIMYECTBO BO3]yXa, HEIOCTa-
TOYHOE [T MPeJOTBPAICHHS HHPUIbTPALUH, TO

TABJHMIIA 2.2. KOJWYECTBO TEILUIOTBI 1
BJIATY, BBIAEISEMbIX B3POCJIBIMU JTFOAEMU
(MY>XUYMHAMMN)

Konudecrso Temwnots, BT, U Bia-

IH, T/4, BEIAE/IAEMBIX JIOABMH MPU

TEMIIEPATYpe BO3AYXa B [IOMELE-
num, “C

TlokasaTenu

0 15 20 25 30 35

B cocmosanuu noxos

Tennota:
ABHAS 140 120 90 60 40 10
MOHAs 165 145 120 95 95 95
Bnara 30 30 40 50 75 115
Ipu aezxoti pabome
Tennota:
ABHAS 150 120 100 65 40 5
MOJTHAS 180 160 150 145 145 145
Brara 40 55 75 115 150 200
IIpu pabome cpedueii mancecmu
Tennora:
SABHAS 165 135 105 70 40 5
noJaHAs 215 210 205 200 200 200
Bnara 70 110 140 185 230 280
Ipu msaxceaoti pabome
TemmoTa:
SBHAS 200 165 130 95 50 10
TIOJTHAst 290 290 290 290 290 290
Bnara 135 185 240 295 355 415

B pacueTe CIEAyeT yYUTBhIBATH IOCTYIJICHHE B 11O~
MEIIEHUE TEIIOThl OT WHQUILTPYIOLErocs Ha-
pyXHOro Bo3ayxa c Gojee BBICOKOH JHTaJIbMHUEH
10 CPaBHEHMIO ¢ BHYTPCHHHM BO3IyXOoM. B aTom
cnyyae ONpeneNsioT KOJMYECTBO BO3MYXA, MOCTY-
TIAOIIETO Yepe3 HEMIOTHOCTH CBETOBBIX JIPOSMOB.
IIpu pacueTe OCHOBBIBAIOTCS HAa JAHHBIX O Be-
JIAYKHE CONPOTUBJICHUS BO3MYXOIPOHUIIAHUIO 3a-
nosHeHni ceeToBhIX npoeMos (CHull I1-3p-79%%),

KomnudecTBo BO3ayxa, mpOpPBIBAIOLIErOCH B
MOMEINEHNE NpM OTKphIBaHHM Bepelt, onpeje-
JISKOT COTJACHO YKAa3aHHWsM, MpHUBEJACHHBIM B
kHure 2. Pacuer wHbuUIbTpamum Bo3dyxa B
XOJIOHBIA MEepPHO TOAa W pacxoia TeIUIOTH Ha
€ro HarpeBaHHE BBIMTOTHSAIOT IO YKA3AHUSIM YaCTH
I manHOrO CpaBOYHMKA.

E. ITocTynnenne TenjaoThbi
qepe3 BHYTPEHHHE OrpaxIeHHs

Ilpu OOBIMHBIX pacyeTax CHCTEM BEHTHIISIUH,
B TOM 4HCIE BEHTHUJIAUMHM C HCHAPUTE/IHHBIM
OXJIAXIEHUEM NPHUTOYHOTO BO3]1yXa, IOCTYIIEHHE
TEIUIOTH! 4Yepe3 BHYTPEHHHE OrPAXIEHUS B Tel-
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JIBIA NEepHoj roja He yuMThIBaKT. VckmroueHue
COCTABJIAIOT OCOOBIC CIIyYaW, HAmpUMep, Koraa
pa3sHOCTb TEMIIEPATYDP BO3/yXa B MOMELUCHHH, JIJIS
KOTOPOTO NPOCKTHPYIOT BCHTUIALUIO, U B CMEXK-
HBIX C HHM MOMeUIeHusIX npespimaet 10°.

TIpn NpPOEKTUPOBAHUN KOHIUHUOHUPOBAHUS
BO32yXa JIOMKHBI TPENyCMATPHUBATLCS BO3AYXO-
TIPOHUNAEMbBIE M TEIUIOM3OIMPOBAHHBIE OIpax-
JICHUSL, OTACTAIOIME KOHIUIMOHHUPYEMOE TOMe-
LICHHE OT CMEXHBIX C HMM IOMelUIeHHH (CTeHbI,
noJjl, HOTOJOK). ECaM KOHIMWIMOHHPOBAHHME BO3-
JyXa MpeaHa3sHAYeHO JUIS ITOJJEpKAHUSA ONTHMA-
NBHbIX TAPAMETPOB BHYTPEHHErO BO3AYyXa, Tep-
MHYECKOE COMPOTHBIICHHE BHYTPCHHHX Orpaxie-
HHI CllestyeT MPUHUMATDL He MeHee eanHuIbL. s
NPOU3BOACTBEHHBIX MOMEINECHHN CleayeT YMUThI-
BaTh TpeGoBaHuUs, puBeAcHHbIe B «CaBUTAPHBIX
HOPMAX MHKPOKIMMATa IPOU3BOACTBEHHBIX TO-
MelEeHN», yTBepxJeHHbIXx 31 mapra 1986 r.
Ne 4088-86.

B Tex ciyuasx, korga B CMExXHBIX IOMelLue-
HUSX HE HMeEeTCH HCTOYHHKOB TEIUIOBBLIAETEHHH
1 OHH cnabo BEHTHIIHPYIOTCH (KPATHOCTb BO3[Yy-
xo0bMeHa 1-1,5 B 1 u), pacyernas pasHOCTh
TeMIepaTyp

At =K (t, — 1), (2.12)
roe K, - noHmwKawumi Kod3hpGUUUeHT, NpUHUMaeMbrit
paBEBIM 0,75 A MEKAYITAXKHOTO TEPEKPbITHA Hax
KOHIHLIMOHUPYEMBIM HOMELIEHUEM, €CJIM PACMOJIOKEH-
HEI Bbillle 9TAXX HAXOOUTCH HENOCPENCIBEHHO [IOX
gepJaYHBIM WK OecuepaadHbIM MepekpuiTheM, U 0,5 ais
[OJIOB, PACIHONOXKEHHBIX HAJ MEPBBIM ITAXKOM 3HaHHA;
i MOJIOB, PACIOJIOMCHHBIX Ha [PyHTe WM HAag TOA-
BAJIOM, TEeIJIOBOM MPUTOK He Y4M1bIBACTCH; !, — pACUETHAA
TeMIepaTypa HapyKHOTO BO3AyXd B TEILIbIH 1IEPHOI rojaa
(npuHsTas A8 pacuera CHUCTEMbl KONAMHMUOHMPOBAHUSA
Bo3ayxa), ° C; t,—TeMmepatypa BO3AyXa B KOHAMUHOHU-
pyemom nomenienmnu, ° C.

[1pn ycuneHHOH BEHTWISINUA HAPYXHBIM BO3-
IyXOM (KpaTHOCTH BO3AyxooOMeHa 2 ¥ Gonee
B 1 4) M OTCYTCTBMM TEIIOBHIIEICHUN B CMEXHBIX
MOMEIIEHHIX TeMITepaTypa BO3/yXa B HUX Ipax-
TUYECKH PAaBHA TEMIEPAaType HAPYXKHOIO BO3jyxa
u K, ciefyeT MpUHAMATh DPAaBHBIM EAMHHUIIE.

ITpH HamYuE H30BITKOB TEIUIOTHE B CMEXHBIX
fOMellleHHsAX pacieTHas Pa3sHOCTh TeMIepaTyp

At =t —t, =t +A,—1t, (2.13)

rae f,-TeMIepaTypa BO3AYXa B CMEXHBIX IOMELIEHHSX,
°C, At ,—-moBhbIIEHHE TEMIIEPATYPbI B CMEXHOM IfIOMe-
WIEHUM HAJ TEMNEPaTypod HAPYXKHOITO BO3AYXa, Ipap;
3paveHue Af, paccaursiBaercs mo CHull mwm ompege-
JIAETCH 110 HATYPHBIM M3MEPEHUSM.

1

XK. Tlocryniienne TemioTnl yepes
3anoJiHeHHe CBeTOBBIX NPOEMOB

Komnuectso TtemnoTel, BT, nmocrymaroiueit B
MOMELUCHHE B KX AbIH Yac pacHeTHBIX CYTOK 4Yepe3
3al0JIHEHHE CBETOBBLIX IPOEMOB IHouiaanto F,

Oy = (‘Iup + gur) Fie (2.19)

TennomocTymieHUs OT COMHEYHOR paxua-
nuu, Br/M2, NS BePTHKANBHOTO 3aMOJHEHHS
CBETOBBIX TIPOeMoOB (puc.2.1)

qllp = (q:[Klmcn + q;K oﬁu)Konirl; (215)

TS HAKJIOHHOro (01u3Koro K BCPTHKAIBHOMY)
3aII0JTHEHHs CBETOBBIX NPOeMOB (puc.2.2)

ctg B
.——_——_7_‘_
ctg (B £ B)
+ q;KoﬁnJ Koni T2

IJI8  TOPHU3OHTAJILHOTO

iy = L4 Kynw

(2.16)

3allOJIHCHUS CBETOBbLIX

npoeMos (puc.2.3)

qllp = (q;KKHCI' + q;Koﬁn)KoyutZ; (217)

LO€ ¢y, q,— KOJMYECTBO TEIIOThI COOTBETCTBEHHO MPAMOi
U pacCessHHOM COJIHEYHOH paluanuH, [OCcTynaiolued B
NOMeHIeHMe B KaXKAbI 4ac pAacuCIHBIX CYTOK 4wepe3
OMHAPHOE OCTEKJIEHHE CBETOBBIX MPOEMOB (BEPTHKAIB-
HOE —BEPXHUIl MHIEKC «B» WM TOPU3OHTAJIBHOE - BEpK-
HUll UHAEKC «I»), mpuauMaemoe mo tabn. 2.3; K, -
Kkod(ppuument obnydenus; K, ,,—xoapdunment oTHOCH-
TEeJBHOrO IIPOHMKAHHUSA COMHEYHOUN paauauuy 4epes 3a-
MOJIHEHHE CBETOBOTO MPOEMA, OTIHYAIOMIECCH OT OObM-
HOTO OJWHAPHOTO OCTEKJIEeHHS, NPUHIMAEMOrO IO
Tabn. 2.4; 1,- koo(QdUIMEHT, YIUTHIBAIOIIKA 3aTCHEHHE
CBETOBOTO HNpOEMa IepelyieTaMH, NPUHUMAEMBIH TI0
tabn. 2.5

TennonoctynjeHus, oOYCIIOBIEHHBIE Teo-

mepenaueit, Br/m2,

e = (’n yen — In) // Rllv (2]8)

roe Ry - CONpOTHBJICHME TeloNepeNdye 3amoaHeHHS

CBETOBLIX Npoemos, m2-° C/BT (cM. Tabn. 2.4); 1, yon ™~

Vcaosnas TeMneparypa RapyxHO# cpenst, °C.
KoaqduuueHT UHCOMAUUH O BEPTHKAIbHO-

TO 3aMONHCHUS CBETOBBIX NPOeMOB (cM. puc. 2.1)

L _ctgP — LigA..—c¢
Knncxx:(l_ rch a)(l— 2 B% L),
' H B

(2.19)
JUIS HAKJIOHHOTo (ONM3KOro K BEPTHKAILHOMY)
3AOJIHEHMs CBETOBBIX HPOeMOB (CM. pHc. 2.2)

K =[1 _L_@(Eﬁi_ﬁu] "

y [1 _ L,tgA.osinB/sin(B+p)—c
B

] (220
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Puc. 2.1. Akconomerpns (a), BepTHKanbHbLi (6) u ropu-
30HTaNbHBIE (6) paspe3bl BePTHKANLHOIO 3AlOJHEHHA
CBETOBOTO MPOeMa C COJTHIIE3ALINTHRIMU KOHCTPYKUMSAMMU
(ans pacdyera TEHH)
/ —TOPH3OHTANLHBIE H BEPTHKANILHBIE COTHUE3AMNTHEIE KOHCTIPYK-
U, Z-mpmomanbﬂan MPOCKIMA COJIHEYHOTO ayud; 3 HOpMAJb
K IUIOCKOCTH OCTCKICHHA, 4 1CHb HA TUIOCKOCTH OCTEKIIEHHMS OT
COJIHUE3AUHMTHBIX KOHCTP)’KUHI‘;]

Puc. 2.2. AkcoHOMeTpHA (@) ¥ BEpTHKAAbEBIT pa3pes (6)
HAaKJIOHHOTO 3aMONHEHHS CBETOBOTO MpoeMa C COJHLE-
3ALMTHEIMU KOHCTPYKUHAMH (IIS PacyeTa TeHw)

I -~ropu3ouTaNbHAS HPOEKIUA COHEYHOTO JIy4a; 2 - rOPHIOHTANIb-
HaR MPOEKUHA HOPMAIM K ILIGCKOCTH OCTEKJIEHHS; J-ropH3oH-
TalpHaf TJI0CKOCTh

Puc. 2.3. AkcoHomeipus (4) ¥ NJIAH TOPHIOHTAIBHOTO
3aMOJHeHHA CBETOBOTO [poemMa C CONHUCIAMMTHBIMU
KOHCTPYKUMAMM, KOTZA HOpMaIb K IUIOCKOCTH COJIHIC-
3aUUTHON KOHCTPYKUMH h, L  HaxoQurca B Mnpenenax
asuMyra conHua (6) ¥ BHe ero npeneJioB (g) (mns pac-
4eTa TeHH)
{ —HOPMAJIE K TLIOCKOCTH COJIHIE33IMTHON KOBCTPYKIIAY, 2~ rOpA-
30HTANbHAA MMPOCKUUA CONHEUHOID Jyya
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TABJIMIJA 2.3. KOJJMYECTBO TEIUIOTBHI COJIHEUHON PAIUALIMU B MIOJIE (IS CEBEPHOM
IPOTHI) X1 B SHBAPE (U151 IOXXHOHM HWIMPOTEI), TPOMEMEN YEPE3 BEPTUKAJIBHOE 1
TOPM3OHTAJIBHOE OMHAPHOE OCTEKJIEHME CBETOBBIX TIPOEMOB

leorpa- Mctunnoe con- KonuuectBo TennoTel, BT/M%, Ipu 3aM0MHEHMH CBETOBBIX IIPOEMOB
duye- HeuHoe Bpems, 4

cKag mm- —————————————— BEPTHKAJILHOM ¢ OpUeHTalMed 0O MOJIyIHS rOpH30H-
pora, [0 mo-  mocie TaAbLHOM

rpan aymas noayoas  C(KO) CB(HOB) B IOB(CB) KO (C) HO3(C3) 3 C3(103)

oce Moy JHs
C(I0) C3(103) 3 KO3(C3) KO(C) KOB(CB) B CB(IOB)

6-7  17-18 71/31 227/26 233/36 80/38 —/21  —/15 /15  —/15  25/13
7-8 . 16-17 164/62 424/79 401/107 134/104 —/72  —/46  —/42  —/46  184/52
8-9  15-15 191/62 498/93 445/119 116/123 —/98  —/65 /60  —/64  370/86
9-10  14-15 209/62 469/87 393/108 37/119 —98  —/72  —/67 /69 5407103
10-11 13-14 216/60 340/78 213/94 —/106 —/98 —/80 /72 22/71  656/106
11-12 12-13 212/57 188/74 33/8¢ -/98 —/98  —/98  —/78  100/71 727/109

6-7  17-18 76/36 25531 248/46 93/46 /31 /17  —/15 /19  40/19
7-8  16-17 143/65 440/82 412/110 149/106 —/74 /48  —/42  —/48  198/56
4 8-9  15-16 163/66 494/94 444/119 134/123 —/96 /65 /60  —/56  386/86
9-10 14-15 165/66 440/87 387/109 66/116 -/96 —/72  —/67 /67  565/103
10-11 13-14 164/64 301/77 214/94 —/104 /96  —/719 —/72  —/11  681/106
11-12 12-13 163/58 155/74 35/86 —/97 —/96 —/91 /78  67/71 7417109

5-6  18-19 52 102 142 32 - - - -
6-7  17-18 80/42 283/36 270/51 101/52 —/36 —/19 /19 —21  47/24
7-8
8-9

16-17 123/67 445/86 422/114 163/110 ~/78  —/49 /43 /49  219/62

8 - 15-16 129/71 480/96 444/120 159/124 —/94 /65  ~/60 /5T  405/90
9-10 14-15 120/69 412/87 381/110 94/114 —/4  —/71  —/67  —/67  585/103
10-11 13-14 115/64 259/76 208/94 9/100 —/94 —/18 —/71  —/70  706/106
11-12 12-13 122/58 112/73 31/8 -/95 —/94  —/90 —/78  37/70  753/110
5-6  18-19 14/3 173 283 83 -2 -2 - - -
6-7  17-18 84/48 300/42 286/60 107/59 —-/40 /21 -3 23 60/28
7-8  16-17 113/70 456/98 428/117 174/114 -/78  —/50 /46  —/51  229/66
12 8-9  15-16 95/71 471/98 444/121 184/124 /941 /64  —/62  —/57  427/93
9-10 14-15 79/71 381/93 379/112 126/112 /94  —/71  —/67 /66  691/106
10-11 13-14 64/65 224/74 206/94 28/98 /94 —/78  —/71  —/69  716/108
11-12 12-13 64/62 80/72 29/86 —/94 —/94 —/87 /18  16/69 761/110
5-6  18-19 217 356 427 12/1 1S /13 -2 -3 373
6-7  17-18 83/51 322/46 304/67 116/60 —/43 /22 26  —26  76/34
7-8  16-17 94/72  446/92 435/120 190/115 /80  —/S1  -/49  —/51 24271
16 8-9  15-16 65/73 451/113 444/121 205/124 —/93  —/64  -/60  —/58  440/96
9-10 14-15 40/72 348/87 377/112 164/109 —/93 /70  —91 /65  614/106
10-11 13-14 27/67 186/79 206/94 56/95 —/93  —/77 /11 —/67  730/108
11-12 12-13 29/65 50/77 26/85 5/93  -/93 —/8 /18  —-f67  767/112
5-6  18-19 28/12 5210 Sy10 17/14 —7 /5 /6 —/6 56
6-7  17-18 81/55 340/51 319/76 123/60 —/45 /24  —28  —/28  90/38
7-8  16-17 77/44 444/94 441/123 201/117 —/81  —/SI /S0 ~/52  263/76
20 8-9  15-16 41/74 431102 443/123 227/126 /91  —/63  —/62  —/58  446/96
9-10 14-15 14/74 307/87 373/112 195/107 —91  —/69 /66  —/65  627/106
10-11 13-14 6/69  144/74 206/94 8793 —91 —/76 —/71  —/67  735/108
11-12 12-13 6/67  24/71 28/85 10/91 —/91  —/84 /18 67  7T72/112
5-6  18-19 3517 84/12 70/17 24/17 9 /7 /1 /1 19
6-7  17-18 78/64 356/58 335/83 132/62 —/48  —/26  —/31 /31 100/41
7-8  16-17 48/77 444/98 448/126 215/119 /81  —/53  —/51  —/53  276/76
24 8-9  15-16 9/78  408/105 443/124 254/127 /87  —/63  -/63  —/58  453/96

9-10 14-15 —/76  270/87 372/114 234/104 —/87 /69  —/65 —/64  629/106
10-11 13-14 —/71  105/73 204/93 126/91 —/87 /74  —/70 /66  736/108
11-12 12-13 /71 2/69  24/85 29/87 30/87 /81 —/78  —/66  712/112
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Ipodosncenue maba. 2.3

Teorpa- McTunHOE COMN- KosngectBo TemwtoTsl, Br/M%, Ipd 3alo/HEHMH CBETOBHIX [IPOEMOB
¢duue-  HeuHoe Bpems, 4
cKkasi Iy~ ———————————— BepPTUKAJIBHOM C OPMEHTauueld O MoJIyxHs TOpHU30H-
pora, Qo mo~  TOCHIE TaNBHOM
rpag  Jaymua noaynaa C(IO) CB(IOB) B IOB(CB) HO(C) HO3(C3) 3 C3(103)
nocjie NOJayaHs
C(H0) C3(H03) 3 H03(C3) HO(C) HOB(CB) B CB(IOB)
5-6 18-19 38/21 28/14 87/21 31/21 /12 /9 -/10 -/10 9/12
6-7 17-18 72/67 374/64 349/91 138/67 —/48 —/28 -/32 —/35 113/47
28 7-8 16-17 28/79 438/101 452/129 228/121 —/81 —/55 —/53 —/55 27177
8-9 15-16 /78 377/106 443/129 278/128 —/86 —/63 —/64 —/59 465/96
9-10 14-15 -/76 233/86 370/114 259/101 —/86 /69 —/65 —/63 629/106
10-11 13-14 -/69 73/72  201/93 166/90 30/86 /73 —/69 —/65 737/108
11-12  12-13 -/69 14/69 30/85 59/86 /79 /79 —/78 —/65 772/112
5-6 18-19 49/28 98/23 119/23 31/23 /14 -/10 —/12 —/14 9/14
6-7 17-18 65/69 383/70 365/101 148/74 -/49 —/29 —/32 —/46 125/52
7-8 16-17 16/79  429/205 458/130 244/124 —/81 —/56 /53 —/57 287/77
32 8-9 15-16 —/73 349/107 443/129 298/128 —/85 —/62 —/64 -/60 465/98
9-10 14-15 —/69 192/85 364/110 281/100 26/85 —/67 —/65 —/62 631/106
10-11 13-14 -/67 43/71  193/93 193/87 99/85 /72 —/69 —/65 730/110
11-12  12-13 /67 /67 33/84 90/84 136/85 7/78 /78 -/65 761/112
5-6 18—-19 56/35 140/27 157/35 42/24 -/17 -/17 /17 —/17 13/23
6-7 17-18 62/69  333/76 388/108 179/80 —/51 —/35 /38 —/46 122/57
36 7-8 16-17 8/79 369/108 465/130 279/128 /79 —/56 -/53 —/57 279/78
8-9 15-16 /73 274/104 443/129 335/129 3/81 —/60 -/63 -/60 465/93
9-10 14-15 -/69 149/84 356/108 321/98 52/83 -/63 —/64 /62 626/100
10-11 13-14 -/67 38/71 194/88 237/86 119/83 /71 —/65 -/65 715/105
11-12  12-13  —/67 —/67 31/80 126/83 151/83 3/77 /72 —~/65 747/105
5-6 18-19 71/38 170/46 214/46 50/35 /20 -/20 —/21 -/22 19/31
6-7 17-18 51/71  350/96 419/112 183/86 /55 —/42 —/44 —/46 114/62
7-8 16-17 6/78 345/114 493/133 302/109 —/71 /56 -/55 /57 270/78
40 8-9 15-16 —/71 258/104 471/121 354/108 60/78 /60 -/60 —/60 431/87
9-10 14-15 -/64 116/80 363/99 342/95 150/79 -/63 ~/62 —/62 558/93
10-11 13-14 —/62 6/71 191/81 274/86 222/83 —/67 —/62 -/65 651/100
11-12 12-13 /60 —/67 3513 172/77 257/83 45/77 —/65 ~/65 692/104
5-6 18-19 84/42  222/53 292/58 72/40 /23 /22 {22 —/23 31/36
6-7 17-18 42/70  369/98 452/112 209/86 —/55 —/44 -/44 ~/44 126/62
44 7-8 16-17 /77 357/110 509/130 333/109 —/71 —/55 —/55 —/55 283/76
8-9 15-16 /71 256/101 490/121 398/108 66/79 /60 —/59 —/60 431/83
9-10 14-15 -/64 84/80  371/100 387/101 162/81 —/63 -/60 -/62 543793
10-11 13-14 -/60 2/71 193/81 305/86 245/84 —/67 —/60 /64 629/98
11-12 12-13 /59 —/67 37/72  214/79 288/85 73/77 /65 —/65 668/98
5-6 18-19 93/45  356/60 327/65 95/45 27 ~/26 —/24 —-/26 37/42
67 17-18 35/69 385/98 472/114 237/87 -/55 -/43 —/44 —/44 145/62
7-8 16-17 —/74 348/107 542/129 363/109 3/73 /53 /53 —/53 285/73
48 8-9 15-16 —/70 222/99 497/121 427/112 80/81 —/60 —/58 -/59 420/82
9-10 14-15 /64 60/81  372/100 419/107 186/86 —/65 —/58 —/62 519/93
10-11 13-14 -/60 /71 193/81 352/94 271/87 —/70 -/60 —/64 601/95
11-12 12-13 -/39 —/67 37/72  251/84 317/88 106/78 —/65 —/65 643/98
5-6 18—-19 102/55 301/69 371/73 116/52 /31 /23 /28 —/28 57/42
6-7 17-18 26/69  391/98 497/119 272/91 —/59 —/43 —/44 —/44 158/62
7-8 16-17 —/71 342/106 545/129 398/110 13/76  —/55 —/53 -/53 291/73
52 8-9 15-16 -/67 196/96 428/123 448/114 94/85 —/63 —/57 —/58 419/82
9-10 14-15 —/63 42/79  374/100 425/110 206/87 —/67 —/59 —/60 508/87
10-11 13-14 -/60 —-/69 193/84 363/98 299/90 14/72 —/60 —/62 585/93
11-12 12-13 /59 —/65 37/72  272/86 344/91 150/78 —/65 —/63 630/98
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IIpodoamenue maga 23

T'eorpa- Hcrunnoe con- KosmectBo TensioTsl, BT/M?, Ipy 3a0.1HEHUH CBETOBBIX IIPOEMOB
¢buge-  HEYHOE BpEMs, U

cKaf Hm- ————————— BEPTHKAJIBHOM C OpHEHTaluMell 1o monyaHs TOPU30H-
pora, o no- nocie TaJbHOM

rpag aygas  monymas  C(HO) CB(IOB) B IOB(CB) IO(C) HKO3(C3) 3 C3(H03)

nocCNe mojayansa

C(0) C3(103) 3 103(C3) KO(C) IOB(CB) B  CB(IOB)

4-5  19-20 88/19 16532 227/27 28/70 /12 /13  —/13 /13  33/20
5-6  18-19 103/56 344/74 433/74 140/57 —/35 /28 /30 /30  76/42
6-7  17-18 17/66 401/93 523/115 287/90 /58  -/&2 /43 /44  169/97
7-8  16-17 -/65  339/98 S547/122 424/105 22/74 /53 /48 /53 287/71
8-9  15-16 —/62  174/87 504/114 479/108 128/85 —/64 /55  —/56  405/78
9-10 14-15 /58  26/71 378/91 479/102 245/88 —/67  —/56  —/57  493/87
10-11 13-14 —/57  —/62  193/76 427/92 247/91 21/72 —/58  —/58  566/91
11-12 12-13 /55  —/59  37/67 330/79 398/92 176/76 —/63  —/58  606/93

3-4 20-21 39/7  63/9 957 - - -
4-5  19-20 112/28 272/40 291/37 —/28 /16 /1S  —/14  —/14  49/23
5-6  18-19 107/51 387/71 448/78 152/58 /35 /28 30 /33  92/42
6-7  17-18 1559 404/86 542/107 313/85 /53 /40  —/40 /43  178/57
60 7-8  16-17 —/57  331/83 556/110 441/96 37/70 —/49  —/45  —/50  284/65
8-9  15-16 /55  146/77 509/99 501/98 166/81 —/60  —/50  —/52  391/70
9-10  14-15 —/51  19/62 378/77 501/92 287/86 —/65 /51  —/53  466/78
10-11 1314 /51 /55  193/65 452/84 384/91 70/69 /53  —/53  534/80
11-12 12-13 /50  -/55  37/60 363/74 449/91 215/71 —/56  -/53  578/78
3-4  20-21 70/19 126/23 121719 3512 12 -9 /9 /10  34/15
4-5  19-20 158/38 330/51 307/51 96/38 —/21  —/19 21 22 63/30
5-6  18—19 109/52 429/74 471/85 208/62 —/36 /28  —/31  —/35  105/42
64 6-7 17-18 12/55 408/83 558/105 362/85 —/52 /38  —/37  —/44  187/57
7-8  16-17 —/52  316/83 576/106 483/95 57/69 /A6  —/42  —/48  286/62
8-9  15-16 —/51  133/73 509/95 543/95 194/79 —/58  —/46  —/50  386/62
9-10 14-15 —/49  12/58 379/74 544/91 331/85 —/64  —/48  —/50  443/72
10-11 13-14 —/48  —/51  193/62 488/82 435/90 116/67 —/49 /51  507/67
11-12 12-13 /48 /51  37/57 395/74 495/90 256/70 —/51  —/51  544/65
2-3  21-22 63/17 145/16 144/12 289 /8 /6 /T /8  29/15
3-4  20-21 112/28 281733 258/35 70/19 /19 /12 -9 /14 59/31
4-5  19-20 128/44 409/58 384/65 13542 -/23  —/17 /19 -}20  82/37
5-6  18-19 113/52 475/78 504/95 245/66 —/38 28 /31 /33 134/46
68 6-7  17-18 9/55  412/83 584/106 386/88 7/55 /38 /37 /44  198/57
7-8  16-17 —/51  297/83 588/106 499/99 79/69 /46 /42 /48  283/62
8-9  15-16 —/51  135/74 531/98 578/99 231/102 -/58  —/46  —/49  376/62
9-10 14-15 —/48  5/57  394/74 589/91 369/95 /65 /48 /49  440/67

10-11 13-14 -/48 /51  193/62 531/85 463/90 174/65 —/49  —/50  483/67
11-12 12-13 -/48  —/51  37/57 442/74 523/90 302/71 Y51  —/51  520/67

MpuMmevanus | OpUEHTAIMH, YKa3aHHbIE B CKOOKaX, OTHOCATCA K IOXKHBIM HIAPOTAM
2 Tlepen 4epToil yka3aHO KOAMYECTBO TEIIOTHI MPAMOM paauMaumu, 3a 4epTol — paccessHHOM
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TABJTHUIA 24. TETUVIOTEXHUYECKHE XAPAKTEPUCTHUKH 3AITOJTHEHUS CBETOBBIX ITPOEMOB

3anonHenne npoema Koaddunment ConpoTus- TIpuBenenusiit

OTHOCUTEABHOTO JIeHHE Temno-  xodpodunuenrt

OCTeKJIeHHE CONHIE3AIMTHBIE YCTPOHCTBA OpOHUKAHUA nepenae, [OTIOEHUsT
conpeunolt pamu- M* °C/Brt, COJIHEYHOH

amun K, Ry pazMaunu, py

5

be3 conHuesamMTHBIX YCT-
pOiCTB  TpH  TOJILHUHE
CTEKJIa, MM:
2,5-3,5 1 0,07
4-6 0,95 0,17 0,12
8-12 0,9 0,2
OpuHapHOE CO CTEKIOM  BHYTpeHHHe XaltO3M:
JIACTOBBIM OKOHHBIM CBETJIBIC 0,56 2
WIA BUTPUHHBIM (TOJH- CPE/THHE [0 OKpacKe 0,65 7
POBAaHHBIM MJIH HEINOJIH- TeMHbIE 0,75 1
pPOBAHHEIM) TOJIIMHOX  BHYTpeHHHe INTOPHI U3
2,5-12 MM TOHKOH TKaHU:
CBETJIBIE 0,56
CpeAHUE MO OKpacKe 0,61 0,17
TEMHBIE 0,66
To xe, u3 Gelnoit crexkio- 0.45 0,17
TKaHU
To xe, cBopauMBarolHecs
13 [JIOTHOrO HENPO3payHO-
ro Marepuania:
CBETJIbie 0,25
TeMHbIe 0,59

HapyxHple >xaiio3u npu
pPACIIONIOKEHHU ILIACTHH K
CTEeKNy:
noa yriom 45° 0,15 0.2 0.15
NEepHCHAUKYIAPHO 0,22 ’ ’
Mapku3sa, 3axpbitas ¢ Go- 0,35 0,17 0,1
KOB
Mapkn3a, oTkpbitas ¢ 60-
KOB:
CPEIHSSI TIO OKpACKe 0
TeMHas 0
Hapyxusie JIepeBSTHHpIE
CTABHU-XAJIO3W C MIacTH-
HAMH TOJIIMHOMH
10-20 MmMm:
CBeTJIbIE 0
TEMHbBIE 0

Hapyxubie mrtopsr (cBopa-
YUBAIOLIUECI) U3 JIepEBAH-
HBIX peeK:
CpedHHE 1O OKpacke 0,15
TEMHBIE 0,22 0,22 0.6

19
0,2 1,
27

0,17

} 0,17 0,1

"1’5} 0.22 0,1

be3 cosHne3alM1HBIX  yC-
TPOMCTB IIPU TOJILUHE
CTEKJIA, MM:

25-35 0,9 0,25
4% 0.8 } 0,34

Hpoiinoe co cTeknoM  BHyTpeHHme Xamo3u:

JIMCTOBBIM OKOHHBIM CBETJIbIE 0,53 1,2
WM BUTPHUHHBIM TOM- CpellHHE MO OKpacke 0,6 0,38 1,7
myHoMi 2,5-6 MM TeMHbIE 0,64 2
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IlIpodoasncenue maba. 2.4.

3anonHeHne mpoema Koappunuest Conpotus- TIpuBeNeHHBIH
OTHOCHTENBHOIO JIeHHe Temwio-  KodpduuuenT
oCTeKeHne COJIHIE3AINUTHBIE YCTPOMCTBA NPOHHKAHUS nepenade, NOT/IOIEHHUS
CcOJIHeUHOH pagu- Mm% °C/Br, COJIHEYHOM
amnu K., Ry panuanug py
JBoiHOE CO CTeKJIOM BHyTpeHnue ITOpHl U3
JTACTOBBIM OKOHHBIM TOHKOH TKAaHH:
MY BETPHMHHBIM TOJ- CBETJIBIE 0,54 0,4
nmHO#i 2,5-6 MM CPEJHHE 110 OKpacke 0,59 0,34 1,3
TEMHBIE 0,64 1,7
To Xe, U3 IMIOTHOro He-
IIPO3payHOro MaTepHasa:
CBETJIbIC 0,25} 0.34 0,4
TEeMHbIE 0,6 ’ 1,3
XKanrozu Mexay CTeKJIaMu:
CBETJIIE 0,33} 0.47 1,2
TEMHBIE 0,36 ’ 1,7
To xe, ¥ BeHTUIUpyeMOe 0,12 0,17 1,45
MEXCTEKOJIBHOE IMPOCTPAH-
CTBO
IHTopel MeXay CTeknaMu:
CBETJIBIE 0,54 1,2
TEMHBIE 0,56 0,38 1,7
H3 TUTOTHOTO HENpo- 0,25 —
3payHOrO MarTepuala
Hapyxnble Xamo3m npu 0,13 0,38 0,45
PACIIONIOKEHUH IJIACTHH K
CTeKJly noj yrjiom 45°
To xe, nepneHaUKyIIpHO:
CPEIHHE 110 OKpacke 0,19
TEMHBIE 0,13} 0,38 0,45
Mapkn3sa, oTkpeitas ¢ 6o-
KOB:
CcpenHas IO OKpacke 0,17 i
TeMHas 0,21} 0,34 0.1
be3 conHue3alMTHBIX YCT-
pOMCTB NPH TOMIIHHE CTEK-
1a, MM:
TpoiiHOE €O  CTEKJIOM 2,5-3,5 0,83 0.52 0,4
JIMCTOBBIM OKOHHBIM — 0,69 ’ 0,7
WM BUTPUHHBIM TOJ-
LMHO#H 2,5—6 MM BHyTpeHHHE XaJIO3H:
CBETJIpIE 0,48 1,2
cpelHHMe MO OKpacke 0,56-0,52 0,58 1,6
TEMHbBIE 0,64-0,57
HKamosn Mexny BHYTpeH- 0,38 0,58 1,7
HUM U CPEHUM CTEKJIOM
AKamosn MeXIY CpeAHUM H 0,24 0,58 1,7
HApYXHBIM CTEKIOM
Hapyxubie xano3u 0,12 0,53 0,45
Mapkuza, oTkpeiTas c 60-
KOB:

CpenHss 1O OKPAacKe 0,15
TeMHas 0,18 0,52 0.1
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IIpodoaxncenue mata. 2.4.

3anonnenne npoemMa Koadouunent Conpotus- Ipusenennsiii
OTHOCHUTENIbHOTO  JIEHME TeIlIo- ko3bduunesT
OCTEKIJICHHE CONHUE3AIMUTHEIE YCTPOUCTBA NPOHHKAHHSA nepenase, TIOTJIOLUCHAS
conHeyHoll pagn- M’ -°C/BT, COJIHEYHOM
aunn K, Ry panMalunK py
Broku crexnmsHHBIE DYCTO-
Tenble OecrBeTHLIE MO
I'OCT 9272-81*  pasme-
pOM, MM:
194 x 194 x 98 0,65*
0.4%*
0,6%**
244 x 244 x 98 0,7* 0,43 0,38
0,43 **
0,65***
294 x 294 x 98 0,75*
0,46**
0,69%**
IIpodunsHOE CcTEKIO:
KIT-250 0,75*
0,52%* 0,34 0,28
0,65 ***
ITII-250 B gBa psna 0,7*
0,48** 0,26 0,4
0,6%+%
IMII-250 B omun pan 0,84 *
0,58 ** 0,16 0,25
0,73 %%*

Npumeuanna: 1. Vka3anseie B TaGnuie 3Ha4eHUsA CONPOTHBICHHA Tellonepeaaie JUis 3allOJIHEHHs CBETOBBIX
IPOEMOB, COlePXKalllHX Xa/F03H, IITOPHl H APYIHe COJHue3allliTHEIe YCTPOHCTBA, CllefyeT IPHHUMATh B PaCeT TOJBbKO
s onpeneleHHs TEMIONOCTYILUIEHHH B TEIUIBIH MEepHOA Tona.

2. Ommo#t 3Be3fouko# ormeueHo 3Hauemme K. mif CBeToBOro Npoema mo0Od opHeHTauuH, o6iyyaeMoro
B pacyeTHBIA 4Yac OpAMOM COJIHEYHOW paauanmed; OBYMs 3BE3NOYKaMH-3Hayenne K, IUI1 HeobiyyaemMoro
B pacyeTHBIA Hac MpsiMOl CoNHEYHOH pammamueil cBeToBoro npoema c opuenTaumet Ha C, C3, 3, 103, 10, a Tpems
3Be300YKaMH — ¢ opMenTtanneit va CB, B, IOB.

3. Ipu NpUMEHEHHH CIenMalbHBIX CTekos kosddumment K, clenyer NpuHMMaTh mo pacyeTy (CM. HampHMep,

PekoMeHRaUMH MO NPOEKTHPOBAHHIO CBETONPO3PAYHBIX OTpaxeHuil OOCIIECTBEHHBIX

tenscrsa / ITHUWDIT yuyeGurix 3ganmii— M.: Crpoiinsgat, 1989).
TABJIAIA 2.5.COITPOTUBJIIEHUE

TEIUIONEPEJAYE 3AIIOJTHEHUM CBETOBBIX

ITPOEMOB 1 KO3®PUITMEHT 1,

30aHMH MaccoBOTO CTPOH-

Hpodoancenue maba. 2.5,

3anosnnenne Compo-  Koadpduunent 3anojHenne Conpo-  Koadhdumuest
CBETOBOI'O npoeMa THBJIEHHE Ta CBETOBOT'O MpoeMa THBJICHHE T,
TEenmno- TEernmno-
nepegave, nepegaue,
MZR%C/BT MZPQC/BT
OpuuapHoe octeknenne 0,18 0,75 To xe, B MeTajutnueckux 0,31 0,90
B IEPEBSHHBLIX IEpeIlle- 0.80 0.85
Tax > ’
To xe, B Merajuiueckux 0,15 0,75(0,90) [Boiinoe ocrexnenne B 0,42 0,60
090 JIEPEBSHHBIX pa3aebHBIX 0.65
’ nepereTax ’
Jpoitsoe octexnenue B 0,39 0,70 To xe, B MeTajutmyeckux 0,34 0,60 (0,80)
JICPEBAHHBIX  CHApeHHBIX 0.75 080
b k

' me€peruIeTax
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IIpodoancenue maba. 2.5.

3ano/renue Conpo-  Kos(¢umsent
CBETOBOTO IIpOEMa THBJICHHE Ty
TeIJ10-
nezpeﬂaqe,
m*-°C/Bt
JIBoiinoe ocTexjcHHE 0,31 0,60 (0,80)
BUTPUH B METAJUTHUECKHUX 080
pasdenbHBIX MEPEIIeTax >
Tpoiinoe octeknense B 0,55 —
JIEpEBAHHBIX TleperieTax 0.50
(cnapeHHHIi W oauMHAp- ’
HBIH)
To xe, B Metaumieckux 0,46 —
0,70

Bnoku creknsHreie myc- 0,31 0,90
TOTENLIE Pa3MePOM
194 x 194 x 98 npu wmu-
puHe HIBOB 6 MM
To xe, pasmepoM 0,33 0,90
244 x 244 x 98
IpopunsHoe cTEKI0 0,16 0,90
HIBEJUIEPHOrO CEYEHHst
To xe, kopoGyatoro ce- 0,31 0,90
ueHUs
Oprann4eckoe CTexJio:

OJMHApHOE 0,19 0,90

JABOMHOE 0,36 0,90

TpoitHoe 0,52 0,90
Jsyxcioftysie crexnona- 0,36 -
KETHI B JICPEBAHHBIX IIEpe- 0.80
mierax >
To xe, B metasumueckux 0,31 —

0,90

JByxcinoinele crexyona- 0,53 —
KETH! 4 OAMHAPHOE OCTEK- 075

JIEHUE B pa3nejIbHbIX J¢-
pPEBAHHBIX TIepenieTax

KaJILHOTO JIEMEHTOB 3aTEHEHHS 10 OTKOCA CBETO-
npoeMa, M; H, B—BBICOTa H NIHPUHA CBETONpPOE-
Ma, M; A, o~ COJIHEYHBIK a3UMYT OCTEKJICHUS (I
BEPTHMKA/ILHBIX 3aTCHSIOMUX  YCTpO#CTB), T.e.
yrojl, rpaji, Mexjay TOPH3OHTaJbHOW MpOoeKUHeH
COJTHEYHOT'O Jlyda M rOPU3OHTANbHON TpOeKIHei
HOpMaJIH K PaccMaTPUBaeMoOi IIOCKOCTH OCTEK-
sterds (M. puc. 2.1 i 2.3, ta6n. 2.6-2.8); B—yroxa
(11 TOPM3OHTABHBIX 3ATCHAIOUMX YCTPOMCTB),
rpaj, MeXAy BepTHKAJIBHOH IJIOCKOCTBIO OCTEK-
JIEHUS ¥ TMPOEKUHUER CONHEYHOro Jiyya Ha BEPTH-
KaJbHYIO TNOCKOCTh, NEPHEHAUKYJIAPHYIO pac-
CMATpHUBAaCMOH  TUIOCKOCTM  OCTEKJIEHHS  (CM.

puc. 2.1):
B = arctg(ctgh cos 4. ,); (2.22)

B’ -yron, rpax, OTKJIOHeHHS IUIOCKOCTH OCTeKJIeHMA OT

BePTUKaNbHOH IUTOCKOCTH (CM. pHuC. 2.2); h—BbICOTA
CTOSIHMS COJHUA, rpax (cM. taba. 2.6).
3HaueHHsT TPUTOHOMETPHYECKHMX  (DyHKIMI

B (opMyilax MOXHO ONpPENe/UTh MOJb3YRCh
puc. 2.4.

Koapduunent obnyuenus K,s,, 3aBHCsmmii
OT yIJIOB

r

+a

t L, B t,
¥y, = arctg n B, = arctg
! B+¢ !

(puc. 2.5), paBen mpou3BeAcHHIO KOIPUIMEHTOB
obnydenus Ky, M Ky6,s COOTBETCTBEHHO LIS
FOPU3OHTATLHOM ¥ BEPTHKAIBHOH COJIHIE3AIMT-
HOM KOHCTPYKIMH (pHuc. 2.6).

TABJUI[A 2.6. COJHEYHBIA AJUMVT
OCTEKJIEHHNSA 4_, B 3ABUCMUMOCTH
OT OPMEHTALIMM 3ANOJHEHUA CBETOBOI'O

HMpumeuanne. Hap yepToli ykazaHel gaHHBIE A1
NepenyeToB OKOH H QoHapeil MPOMBILIIEHABIX 3IaHHH,
nox 4eptoli— g OKOH XHIIBIX, OOINEeCTBEHHBIX M BCIIO-
MOTaTeJIbHBIX 30aHUH; B CKOOKaX MPUBEJEHbI 3HAUCHUA T,
718 TIYXHX NEepPeneToB.

JUIst COPH30OHTAIBHOTO 33MOJHEHHMS CBETOBBIX HIPO-
eMoB (cM. puc. 2.3)

L_ctgh-sind,_, —
KHHC.r=(1— g = <. a>x
X<I_antgh'cosA“,—c
B

), (2.21)

rae L., L, -pasMep TOPH3OHTAJIbHbIX U BEPTH-
KaJIbHBIX BBICTYNAIOUIMX 3JIEMEHTOB 3aTCHECHUS
(OTKOCHI, CTalMOHapHbIE 2JIeMeHTHI dacana), M;
a, ¢—PpaccTOAHUS OT TOPU3OHTAJIBLHOIO M BePTH-

MNMPOEMA
Opuenrtanus 3anoNTHEHHUS A, A,
rpan
C — 180 — 4,
CB, C3 > 135 A, —135
<135 135 — A4,
B (1o nonyasus) >90 A4.-90
3 (mocsie monyIHs) <90 90— 4,
HOB:
10 TOJIyHS >45 A, —45
<45 45— 4,
mocje NOJyAHS — A+ 45
103:
IO TOJTyHS — A, + 45
TocJIe MOy AHs >45 A4 —45
<45 45— A,
10 — A

c
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TABJIUIIA 27. BBICOTA 4, T'PAJ, 1 ABUMVT COJHUA A, TPAJ, HA PA3JIMYHBIX IIMPOTAX
B HUIOJIE (JIJIs1 CEBEPHOV HIMPOTHI) 1 B SHBAPE (JIJ1A FOXKHOW IMPOTBHI)

Wcrunnoe comseunoe

3navenns h U A, Ha reorpadHueckoil mwMpoTe, rpas

BpeMs, 4
0 4 8 12 16 20 24 28 32
oo nocye h A, h A, h A, h A, h A, h A, h A, h A, h A
NONYRHA  MOJNYAHA
6-7 17-18 7 111 9 100 10 109 11 109 13 108 14 107 15 106 16 105 17 104
7-8 16-17 21 112 23 110 24 108 25 107 26 105 27 103 28 101 29 99 29 97
8-9 15-16 35 115 37 113 38 109 39 106 40 103 41 100 42 96 42 93 42 89
9-10 14-15 48/ 122 SO 118 52 113 53 108 54 102 55 97 55 91 55 85 55 79
10-11 13-14 60 136 62 130 65 124 67 115 68 105 69 94 69 83 68 73 67 63
11-12 12-13 68 163 71 159 75 156 78 151 81 144 84 137 81 39 78 32 75 27
12 (monzeHs) 70 180 74 180 78 180 82 180 86 180 89 180 86 08 0 78 0

IIpuMeyanne. ABMMYT CONHIA OTCUMTHBACTCH OT JOXKHOIO HanpaBJeHyus B IepBoil NOIOBHHE QHA (O IOy IHA)
OPOTHB 4acOBOH CTPESKH, BO BTOPOW IOJOBHHE IHs (Mocie NMOJYXHS) 1O 4acoBOW CTpelke.

TABJIHUIA 28. BBICOTA i, FPAL, 1 ASUMVT COJIHUA 4., I'PAJI, HA PA3JTHYHBIX HIMPOTAX B

HIOJIE
Hcrnunoe comseunoe 3uauenns b u A, Ha reorpadmuyeckoil mMpoTe, Ipak, C. Il
BpeMSL, Y
36 40 44 48 52 56 60 64 68
oo nocse h A h A, h A, h A, h A, h A, h A, h A, h A4
[ONYAHA  MOJNYIHs
2-3 22?2 - - - - - - - - — — — — — — — — 4 145
3-4 202 - - = = - - — — — — — — 1130 3 131 6 131
4-5 920 - — — — — — — 3119 5120 7 120 9 119 10 118
5-6 18-19 6 111 8 111 9 111 10 110 12 109 13 108 14 107 15 106 16 104
6-7 17-18 18 104 19 104 19 100 20 99 21 97 21 95 21 94 21 92 21 91
7-8 16-17 30 94 29 93 29 90 30 87 30 85 29 82 28 81 27 79 27 77
8-9 15-16 42 86 41 82 40 78 40 76 38 72 37 69 36 67 34 64 32 61
9-10 14-15 54 75 52 69 50 65 49 60 47 56 45 53 43 50 40 49 37 45
10-11 13-14 65 56 62 49 59 45 56 40 54 36 51 33 48 31 44 29 40 28
11-12 12-13 73 24 69 20 65 18 61 16 58 13 54 12 50 11 46 10 42 9
12 (monnens) 74 07 066 062 058 054 05 046 042 O

IIpumeuanue. To xe, yro u k Tabn. 2.7.

VcnosHass TeMmeparypa HapyXHOH cCpefbt
OpU BEPTHUKAIBHOM 3ATMOJHEHWH CBETOBBIX IIPO-
€MOB

SnK HC.B + DBKOSJI
tu.ycn = lycp+ 055’4!“[52 + *—M—pllrl;

(2.23)

IpH HAKJTOHHOM 3aIlOJIHCHHU CBETOBBIX IPOEMOB

H

tu chl=l}l cp+095'4!"B2 +
8, Koo oCtgB/ctg(B £ B) DKy,
+[ B c gB/ g(ﬁ B)+ B 0. :IP"‘L'Z;

a, a

(2.24)

TPpU FOPU3OHTAIBHOM 3ANOJTHEHHH CBETOBBIX IIPO-
CMOB

SrKuu .T + D.-Koﬁn
fu.yen = La.cp + 0,5..41“ Bz + __c__———~pll’tz,

(2.25)

TOe !4 op—CpEeIHAA TeMIepaTypa HapyXHOTO BO34yXa
HauboJee XapKoro Mecsua Ans BeHTHISuuu (obecne-
yegHocThr0 0,5) M nambosiee Xapkux CYTOK Iasl KOH-
OMUMOHHPOBaHKS Bosayxa (obecneyennocTeio 0,9-0,95),
[IpHHUMaeMasi COOTBETCTBEHHO o TabiMme H mpHiL 8
CHull 2.01.01-82; A4, —cyTouHas 4MIUIATyIa Temuepa-
TYpH HApYXHOrO BO3I4yXa, NpuHHMaeMas [0 NpPHI. 2
CHull 2.01.01-82 paBHO# cpenHei#l IS BEHTHIALMM
(obecneyennocTbio 0,5) M MakCHManbHOM Nl KOHIH-
HOHHPOBaHHA Bo3ayxa (00eCreYeHHOCTLIO OKONO eaH-
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Puc. 2.4. K onpezaesneHuto 3HaYEHUI TPUTQHOMETPHYECKUX
¢yakumit n yrna B = arctg (ctg L-cos 4_,)

Lr Lr,
= /{’F; D) ¢, 8
] v
IR = |
EN ) v
)

Lg

JZ_ va

Puc. 2.5. K onpeneneHno kodhdHuueHToB 006aydeHns
K o6n « ¥ K g, » Paccesanoll painanyeii 3a01HEHAA CBETO-
BOTO mpoemMa

a—-TOPH3OHTAJIbHAA CONHUE3AIUTHAA KOHCTPYKIIHA, 5*r0pﬂ30ﬂ-
TanbHeI OTKOC OKHA; 6- BEPTHKANbHAA COJHIC3AaUIUTHAA KOHCT-
pykums; 2- BCpTHKaﬂBHBlﬁ OTKOC OXHA

fkaa"/l.r}/(ai//.b’

~~

a8 \\\\ 5

06 NN
N/

<

~N

5 15 25 35 45{,pepad

HEbl); B,—KkoddduumeAT, yYHTHIBaIOMWMA rapMoHMYeC-
KOe H3MEHEHHE TeMIepaTypbl HAPYKHOTO Bo3ayxa (rabi.
2.9); S, D — xOJNH4ECTBO TEIJIOTHI COOTBETCTBEHHO NPSIMOM
Y pacCesHHOM paaManMy, NMOCTYNalomed B kaxaui# 1 u
pacyeTHBIX CyTOK Ha BePTHKaJbHYIO (MHIEKC «B») MM
TOPH3OHTANTBHYIO (MBIEKC «I») NMOBEpXHOCTH (Tab. 2.10);
P —IpHBEXEHHBIN KO3D(HIHEHT NOTIOIEHNS COHEYHOR
paguauMy 3arOJIHeHHEM CBETOBBIX IPOEMOB (cM. Tabu.
2.4); 0, —ko3bGHIHEHT TemnooTaauy HapyK HOIl [OBEpX-
HocTH orpaxnenus, Br/(m?-°C), 3aBucAILEH OT CKOPOCTH
BeTpa:
AJ1% BEPTMKAJBHBIX NTOBEPXHOCTEH

=58+ 11,6./p; (2.26)
s rOpKBOHTaI[BHbIX HOBerHOCTCﬁ
of =87 +2,6./0. (2.27)

ITpamep 2.1. OnpenenuTh KOJIMYECTBO TEILIO-
THI, IOCTynarollelf B MOMellleHHe depe3 3allojiHe-
HHE CBETOBOrO NpoOeMa OT COJIHEMHOM pajHanuu
M BCNEJCTBUE TETUTONEPENAYH, €CIH U3BECTHO, YTO
3panne pacnojoxeHo B Mockse (56° c.mr). Bep-
THKAJIBHOE 3aMOJIHEHHE CBETOBOT'O IPpOeMa OpHeH-
THpoBaHo Ha HOB, mepemser JepeBSHHBIA ClapeH-
HBIA, OCTEKJIEHNE ABOWHOE C OOBIMHBIMU CTEKJIAMH
TosmuHOM 4 MM. [lpyr¥e HcXoAHsie JaHHBIE:
tuep = 23,7°C; 4, =104% v=1M/c; H= 18 Mm;
B=2wm; L. =03™m L, =03M a=0;, ¢c=0;
F=3,6M% of=174Br/(M?°C); Kom=0,8;
Kooz =095 1,=075 py=04; R;=039
M2-°C/Br; 1, = 22°C.

ITocnenoBaTeIbHOCTh M PE3YJIbTAThl pacyeTa
TIpHBeAeHE! B Tabi. 2.11.

-
Puc. 2.6. 3aBucuMocTh  kodpdunmenTo  obnyuenus
Koour 1 Kogna OT yrioB By, m y, (no puc. 2.5) mnpn
3aTeHeHHH CBETOBOTO IIPOeMa FOPU3OHTANbHOH [ M Bep-
THKaJIbHOH 2 CONHUE3AIHTHON KOHCTPYKuHEH (OTKOCOM)



TABJIHUUA 29. 3HAYEHUA KO2PDPHNIIMEHTA B, B 3ABUCHMOCTH
OT MEPUOJA 3AMA3LIBAHUA & TEIJIONOCTYIUIEHHUNA

B, ns gaca cyTok

w

12

11

10

T - - T S N N ST - - S N N

Bnd Ao AR NN oGy G 0oty

cocdoc oo S ~oo ool Sl ~SoSS
I T T T O I O

N - e N N ST - - e S N N

N QNM0G NN VNA NN~ 0oy O WM

O ST~ DD

999999999999999

NN S
SnERs S%Rnd

5555555555555555555

el NN S

5555555555555555555

s SO = O O =D~ D

N AR UNA NN 0o 9,8,755,2, 25
cod o~ ccod oSS ~ooccsSocs
(N [
SN N T - - S N N S - - T
XA QARZ[NA AN qoona N
(SRR R R Y N Y R R R R - R R o R R - N o N N Y R
I T T T S Y B [
o e O N N S o~
ooy oA %)

9999999999

99999999999999999999

SN N

aaaaaaaaaaaaaaaaaaa

o~ O~ — O O —~ T~ T~ — O Vo) —_— =~ ~
BT nd duRxe autng SnEks 5
COCOCO OO0 OO0 —~O
11711 AN
~— O —_rs - D~ N
BENS §uiRs 8%E08 SnTk5 &%
COOCCOOCOCO OO0 —COD
L1011 T T 01
C—NNTVNO0NOS — NN NO00NO — o <t

—t o pl w— — r—— ] O O N O

IIpumeyanne. [{ns 3aN0NHEHHA CBETOBBIX NMPOEMOB 3HaYEHME Ko3¢¢mmeﬂ'ra B, npuHEMaeTCs B COOTBETCT-

K (npu € = 0).

BYIOILHMH Yac CyTO

IIpodoascenue maba. 2.9.
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TABJAUUA 210, KOJHMYECTBO TEIUIOTHI COJIHEMHONW PAJAHUALMY, NOCTYIIAIOWEN
HA BEPTHKAJBHYIO ¥ FTOPH30OHTA/IBHYIO NOBEPXHOCTY B HIOJIE (151 CEBEPHOW WMPOTLI) ¥
B SHBAPE (JUIA IOXHOW WHPOTHY) ITPY BE3OBJAYHOM HEBE

Teorpa- Mcrunnoe con- Konmmecrso temnorst, Br/m?, nocrynatomeif Ha NOBEPXHOCTS
duye-  HewHOE BpeMd, 9
CRAS [y e BCPTHKAABHYIO ¢ OPHCHTAUMEH 40 MONYAHS TOPH3OH

poTa, 40 mo-  WOCHe
rpag  aymes wmoavams C(HO) CB(IOB) B IOBCB) I0(C)y HO3(CY) 3 C3{(I03)

Hocne NOJyaus
C{H))y C3(103) 3 HO3(C3)y KO(C) IOB(CB) B CB(I0B)

6-7  17-18 105/42 258/35 264/49 112/52 /28 /21 21 21 8417
7-8  16-17 244/84 488/107 462/144 198/140 —98 /63 /56 /63  451/116
0 8-9  15-16 290/84 507/126 517/160 198/167 /132 /88 /81 /76  451/116
9-10  14-15 312/84 558/119 479/147 105/160 —/132 /98  —/91 /93  628/140
10-11 13-14 317/81 430/105 317/128 7/143 /133 /108 /98  28/96 754/143
1-12 12-13 321777 2917101 119/116 ~/133 /126 /105 154/96 154/96 826/148

6-7  17-18 115/49 293/42 281/63 128/62 -/42  -/23  -[21 /24 10526
78 16-17 227/87 505/112 473/149 209/144 /101 /65 /5T  —j64 279715
4 8-9  15-16 259/90 575/128 516/160 220/167 /130 /88 /81  -/72  465/116
9-10  14-15 270/90 530/119 472/148 150/157 /130 -/98  —/91  -/92  657/140
10-11 13-14 272/86 3917103 314/128 21/140 /130 -/107 /98  10/95 783/143
1-12 12-13 268/79 254/100 117/116 -/130  —/130 /123 /105 11295 842/148

5-6  18-19 7/ -~ 140 - - - -
6-7 1718 126/56 324/49 307/70 13771 /49  -/26 24 -8 119/32
8 7-8  16-17 209/91 510/116 485/154 223/149 /105 /66 /58 /66  300/84

8-9  15-16 231-95 564/130 S16/162 2417169 /128 /87 81  —/77  489/122
9-10  14-15 226/93 SO1/119 465/149 185/155 /128 /96  —91  -/91  672/140
10-11 13-14 417/86 355/102 311/128 45/136 /128 /106 /94 /94  802/143
11-12 12-13 219/79 211/99 116/116 —/129 /128 /121 70/94 70/94 856/149

5-6  18-19 12/S 353 2366 1072 5 /I - -9
6-7  17-18 130/65 345/56 326/81 14580 /58 —28 31 -1  137/38
7-8  16-17 198/94 523/121 492/158 236/154 /106 /67  -/63 /69  314/90
12 8-9  15-16 198/96 555/133 516/163 263/169 -/126 /86 /83 /77  508/126
9-10  14-15 179/95 4717119 463/151 220/151 —/’¥26 95 @1 /90  691/143
10-11 13-14 160/88 326/101 307/128 87/131 /127 /105 -/96  -/93  814/145
11-12 12-13  151/84 174/98 116/116 —/128 /127 /119 -/105 3598  865/149

5-6 1819 22/8 427 45110 2177 /7 ~f2 ~f2 1 14/2
6-7 17-18 136/70 369/63 345/91 155/81 -/58  -/30  -/35  -/35 154/47
7-8 16-17 185/98 518/124 S00/162 249/156 /108 /68  ~/66  -/69  333/97
16 8-9 15-16 162/99 536/135 516/163 285/169 /124 /86 /83 /78  523/129
910 14-15 131/98 438/117 459/151 256/148 —/124 -/94 /91 ~/88  706/143
10-11 13-14  108/91 291/100 304/127 126/128 /125 /104 /95  -f92  §29/145
11-12 1213 90/87  140/96 115/1 {5 14}126 ~/!25 ~/116 /105  21/92  872/151
56 18-19  31/13  70/10  58/15 2813 /10 /5 ~/5 ~/5 237
6-7 17-18  137/74 391/70 363! 102 163/32 /62 /33 /37 /38 170/51
7--8 16-17 167/100 516/128 507f 166 262/158 /109 -/70 /67 /71 347/102
20 8-9 1516 126/101 520/138 515/166 307/170 —/122 /8§ /84 /78  531/129

9;10 14-15  81/100 405/117 456/151 291/144 /122 /93 -9 /87  729/143
10-11  13-14 47/93  524/100 302/127 167/125 -/122 /102 /95 /91 835/145
1112 12-13  28/91 98/95 114/115 42/122 /122 /113 -/105 /91 877/151

5.6  18-19 41718 10514 70/23 3317 Jl4 -9 -9 1 319
6-7  17-18 237/80 409/78 389/112 172/84 -/65 /35 -/42 /42 179/56
7-8  16-17 148/101 516/133 515/170 276/160 —/110 /72 ~/710 /12 358102
24 8-9  15-16 88/105 498/142 515/169 329/171 -/118 -/85. /85 /79  533/129
9-10  14-15 317101 370/117 454/154 323/140 /118 -/93 /88 /86  723/143
10-11 13-14 -/95  213/99 300/126 213/122 14/119 /100 /94 /89  836/146
11-12 12-13 /94 59/94 112/115 79/119 35/119 -/109 /05 /98  878/151
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Hpodoamcernue maba. 2.10

Teorpa- Hcernunoe con- Konuyecrso temnotsr, Br/m?, noctynaromeit Ha HOBEPXHOCTS
uve-  HEYHOE BpeMS, ¥ -

CKAR [~ e BEPTHKAJILHYIO C OpHEHTalell RO WoRyMHs TOPHIOH-
poTa, A0 moe-  mocue TRIBHYIO

rpax  Jayas  nmoayvaen  C{K)y CB(OB}) B HOB(CB) IO{C) HO3(CH) 3 C3(103}

fnocie HOayAHs

CO) C3(103) 3 103(C3) HO(C) IOB{CB} B CB(IOB)

5-6 18-19  53/23  119/19 91/31 4122 /16 -/14 /10 /13 46/15

6-7 17-18 137/86 430/86 398/122 180/92 /65 /37 —/44 /47  279/64
7-8 16-17  119/104 516/137 520/174 288/164 /109 -/73 /72 /74  358/105
8-9 1516  49/105 465/143 515/174 351/172 -/116 /85 ;’86 ~/80  533/130
9-10  14-15 17102 337/116 451/154 345/137 2/116 /93 /87 /85  723/143
1011 13-14 /97 174/98 297/126 256/121 52/116 -/99 /93 /B8 835/145
11-12 12-13 93 32/93  110/114 129/116 98/116 14/107 /105 /88  878/151

5-6 18-19 70,29 151723 112/41 se/27 /19  -17  -/i0 /19 46/23
67 17-18  132/91 440/94 415/137 190/100 /66  -/40 /44 /55 170/70
32 7-8 16--17  84/107 505/142 327/177 300/16% —/109 /76 /72 /16 345/105
§-9 15-16  7/105  436/145 515/174 371/173 10/114 /84 /86 /80 522/130
9-10  14-15 /102 300/115 450/150 364/135 66/114 /92 /87 /B4  688/143
1011 13-14 /93 143/97 293/126 278/119 135/114 -/98 /93 /87  802/145
11-12 12-13 /93 /92 108/114 165/114 157/114 35/105 -/105 /87  787/151

56 18-19  79/32 KSB;'ZS 151745 60/31 /21 -/21 -7 ~/23  48/35
6-7 17-18  128/93 454/102 442/147 212/108 /70 ~/42  -/47 63 164/77
36 7-8 16-17 58,/507 18$}§46 535/177 314/172 -/107 /771 /712 /77 334/105
8-9
i

28

15-16 -/99  393/147 515/174 315/174 28/109 -/8¢ /85 /81 521/133
14-15 /93 265/114 440/147 '384;’}33 119/111 -/91 /86  -/82  654/143

11 13-14 -9 98/97  286/120 308/116 188/112 -/96  —/91 ~/94  770/149
-12 12-13 -9 ~/91 105/108 200/112 217/112 80/104 /98 /87  849/151

6  18-19 10543 193/63 243/63 66/46 /27 /27 /28 /29  56/42
7 17-18 104/95 398/130 476/151 225/116 /72 /56 /59 /63  168/84
-8 16-17 52/106 428/154 561/179 364/148 —/95 /16 /73 /17  338/105
9 15-16 /96  335/140 542/164 425/146 60/106 /81 /81  —/81  509/119
9-10  14-15 /8  200/108 442/134 417/129 150/106 ~/85  -/84  —/84  635/126
10-11 13-14 /82 5596 276/110 352/112 229/109 /91 /88  -/87  743/135
11-12 12-13 /81  —/91  101/99 254/104 257/110 119/98 101/99 —/87  788/140

56 18-19 125/52 252/72 332/79 95/53 /31 ~30 /30 /31 77/49
67 17-18  99/94  419/133 S14/151 256/116 /73 /59 /59 /60 181/84
44 7-8 16-17 20/104 424/149 527/177 395/148 796 /74 /73 /74  349/102
8-9 15-16 ~/96  324/137 563/163 467/146 99/106 —/81 ~ /80 /81 509/112
9-10  14-15 /86 170/108 452/135 460/136 199/110 /85  -/81 /84 621/126
11 13-14 /8] 38/96  279/108 380/116 276/113 19}91 ~/81 /86 718/131
-2 12-13 /80 /91 105/98 297/107 314/114 150/104 -/83 /87  761/133

4-5  19-20 458  T0/19 90/16 210 -/ /6 /6 /8 1613
5-6  18-19 141/60 191/81 371/88 125/62 -/36  -/35 /3 /35  91/56
6-7  17-18 90/93  437/133 536/155 286/116 —/73 /58  —/59 /59  209/84
48 7-8  16-17 /101 4207144 590/174 427/148 28/99 —j74  -/72 /12 356/99
8-9  15-16 -/94  305/134 565/164 497/I51 137/110 —/81 /78  -/80  499/112
9-10  14-15 /86  143/109 454/135 492/144 242/116 /88 /79 /84  593/126
10-11 13-14 /81  22/96 279/110 429/127 327/118 41/94 /81  —/86  685/129
11-12 12-13 /80 /91  105/98 335/113 370/120 190/105 /87 /87  733/133
4-5  19-20 100717 108/32 160/29 5/20  -/10 /12 /13 /12 3321
5-6 1819 155/73 342/93 442/99 154/71 /43 -;35 /39 /37 119/56
6-7 1718 77/93  449/131 664/160 316/122 /80 /S8 /59 /59  223/84
52 7-8  16-17 96  418/143 607/174 457/149 S8/102 /73 12 /72 364/100
8-9  15-16 /91 zsrgxaﬁ 572/166 521/154 171/114 85 /71 /19 495112
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podoasncenue maba. 2.10

Teorpa- Mcrusnoe con-

uye-
cKast IH-

pora, Qo mo-  mocie
rpanx nyoass  nonyaus  C(FO)

HEYHOE BpEMM, 4

Komuuectso TemnoTs, Br/M?, nocTynaromeit Ha OBEPXHOCTH

BEPTHKAIBLHYIO C OpHeHTAnuedl fo monyaHs TOPH30H-

TAIBHYIO
CB(IOB) B IOB(CB) IO(C) [03(C3) 3  C3(103)

nocae nouyaHs

C@O) C3(103) 3 I03(C3) IO(C) IOB(CB) B  CB(IOB)
9-10 14-15 /85  119/107 457/135 518/149 283/119 —/92  —/77  —/81  586/119
10-11 13-14 —/81  8/93  280/113 465/131 378/121 65/98 —/81  —/84  666/126
11-12 12-13 —/80  —/87  105/98 373/116 424/123 230/105 -/87  —/85  719/133
4-5  19-20 136/26 187/44 258/36 23727 —/16 17 /17 -/16 6227
5-6  18-19 159/76 391/95 482/101 184/77 —/46  —/37 /41  —/Al  140/56
6-7  17-18 64/90 460/125 594/156 346/121 —/78  —/S6  —/S8  —/59 23777
56 7-8  16-17 —/87  414/133 621/165 488/142 83/101 —/72 /65 /12 359/9
8-9  15-16 —/83  260/119 579/155 551/145 207/114 —/86 /74  —/76  482/105
9-10 14-15 —/78  93/95 461/121 551/138 327/120 /92 —/76  —/71  572/119
10-11 13-14 —/77  —/84  283/102 502/124 428/122 91/98 /79  —/78  650/122
11-12 12-13 —/74  —/80  105/91 413/107 479/124 260/102 —/85 /79  691/126
3-4  20-21 59/8 7313 10810 12/9 /7 -/S /5 -1 23/6
4-5  19-20 159/38 310/53 328/49 76/35 /21  —/23 20 /24 8331
5-6  18-19 157/50 442/96 509/105 198/79 —/46  —/37  —/41  —/44  160/55
60 6-7  17-18 53/80 469/116 623/144 377/115 5/72 /53 /54  -/58  251/77
7-8  16-17 /77  412/112 632/149 512/130 108/94 /66  —/62  —/67  359/87
8-9  15-16 -/73  236/104 586/134 579/133 250/109 —/81  —/87  —/71  468/91
9-10 14-15 —/70  65/32 461/104 582/124 369/116 —/88  —/69  —/72  544/105
10-11 13-14 /62  —/73  285/88 S34/113 481/122 12893 —/72  —/72  615/105
11-12 1213 —/67 /73 105/81 448/101 534/123 295/96 —/76  —/12  663/105
2-3 21-22 1213 177 175 — /10 - - - 15/7
3.4  20-21 110/23 163/29 166/27 58/16 —/28 -/3  —/14 /16  57/21
4-5  19-20 174/52 395/67 363/66 140/46 —/49 /26 27 /30 105/41
5-6  18-19 160/71 490/101 535/115 267/84 9/71 /38  —/&2  —/48  174/56
64 6-7 17-18 37/74 473/112 635/141 430/115 136/93 —/52  —/50  —/59  258/77
7-8 1617 /71 395/112 655/143 5417129 279/106 —/63  —/57  —/64  363/34
8-9  15-16 /690  221/99 597/129 622/129 412/114 —/78 /63  —/67  468/84
9-10 14-15 /66  41/78 463/101 624/123 518/121 2/86  —/63  —/67  523/98
10-11 13-14 /65 /10  285/84 570/112 582/121 169/92 —/66  —/69  588/92
11-12 12-13 /65 —/70  106/77 483/100 34094 -/70 /70 621/91
1-2 22-23 12/6  29/9 412 - /6 - E— -
2-3 21-22 96/23 169/19 163/16 35/12 —/10 -9 -9  —/12 4821
3-4  20-21 163/37 320/43 297/39 10524 —/17 —/19 21 23 97/42
4-5  19-20 186/60 465/79 436/85 174/58 —/31  —/30 /31 —35  233/50
68 5-6  18-19 166/71 5417106 572/129 314/90 —/51 /38  —/4&2  —/52  216/63.
6-7  17-18 20/73 483/112 663/143 456/120 14/73 /52 —/50 /60  272/77
7-8  16-17 —/70  366/112 669/143 576/134 145/93 —/63  —/57 —/64  363/84
89  15-16 —/69  204/100 611/131 663/134 320/106 —/79  —/63  —/66  461/84
9-10 14-15 /67  29/77 480/101 669/123 465/115 23/87 /63  —/66  523/91
10-11 13-14 /65 —/70  297/84 616/114 568/121 198/93 —/66  —/67  570/92
11-12 12-13 /64 —770  106/77 529/101 637/121 378/95 —/710  —/710  607/91

NMpumeuanue. To xe, uTo u k Tabm. 2.3.
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TABJIMIIA 2.11. PE3VJIBTATBI PACUETA KOJIMYECTBA TEIJIOThHI, NOCTVIIAIOIIENA
B MOMEIEHUE YEPE3 3AITIOJIHEHUE CBETOBOI'O ITPOEMA

IMapamerp Yucnennble 3Ha4eHUS MapaMeTPOB B YaChl PACYETHBIX CY10K VICTOMHMK mOyseHus
CBEACHUI
89  9-10 10-11 11-12 12-13 13-14 14-15
%, Br/m? 479 479 427 330 176 21 -
, Tab6un. 2.3
% Br/™ 108 102 92 79 76 7 67
h 37 45 51 54 54 51 45
> rhax Ta6i. 2.7
A, Tpang 69 53 33 12 12 33 53
A, o TPAL 24 8 12 33 57 78 90 Tabn. 2.8
B, Tpan 50 45 38 30 21 9 0  ®Dopmyna (2.22)
S, Br/m? 551 551 502 413 260 91 - } Taba. (2.10)
aoJ. .
D, Br/m? 145 138 124 107 102 9% 92 n
B, -012 012 038 06 08 092 1 Ta6n. 2.9
s 0,81 081 073 064 04 - - ®opmyna (2.19)
qups BT/M? 294 201 239 172 85 4 38 ®opmyna (2.15)
Iy ves 23 244 257 268 279 285 29,1  ®opmyna (2.23)
Gu 1, BT/M? 37 43 40 35 30 24 24 ®opmyna (2.18)
Qup + gu. BT/M? 331 334 279 207 115 65 62 } ® 214
M .
Oy BT/M? 1191 1202 1004 745 414 234 223 opMyza (2.14)

3. ITocTynieHne TenjaoTHl 4epes
MACCHBHBIE HAPYXKHBIE OrpaKICHHS
(HapyXxHble CTeHbl, NOKPHITHS)

Konuuectso TemmoTsl, mocTynarome#t B 1mo-
MEHICHUE Yepe3 HapyXHbBIE CTEHbl WJIM TIOKPBITHE
wromaaso Fy,

Qi = (qrep + Aq) Fy = Qrcp + Ag;  (2.28)

4epe3 HapyXHBIE CTEHbBI

T B]‘ aB

B
H Ver

A
x (o,s 4, B; + f’—r) . QM)
4epe3 MOKpPHITHE

r
Jicp + Aql = Knoxp(tn.cp + E&;& - t:oxp) +

'H

an Bll
— X

Vroxp

TIOK! A
X (0,5/1," B, + p——q"~—“r> (2.30)

+

Tae Gj.p—CpelHee 3a CYTKM KOJMYECTBO NOCTYRarowei
Tertors, BT/M?; Ag;—M3MeHAIOMAACA B Te4EHHE CYTOK
yacTb Terutonoctymienuii, Br/M% Ko, Kjoxp—K03(dH-
UHEHTHl Telonepesads HapY>KHOH CTeHbl M MOKPBITHA,

TABJIANUA 2.12. CPEIHEE CYTOYHOE
KOJIMYECTBO TEMJIOTBl CYMMAPHOM
(IIPSIMOM U PACCESSHHOW) COJITHEYHON
PAIUALIUY, IIOCTVIHAIOIEN HA
BEPTMKAJIBHYIO U TOPU3OHTAJIBHYIO

TTOBEPXHOCTH
Teorpagu- KouyectBo TerwtoTsl, Br/m?, Ha
yeckast NMOBEPXHOCTh
IMpoTa, .
rpan c¢. Il. BEPTHKANBHYIO C OPHEHTALUEH TIOpH30H-
TANBHYIO
C CB,C3B,3 IOB,
103
0 170 159 140 80 55 304
4 158 155 141 85 55 315
8 144 150 144 89 55 326
12 130 148 146 95 56 336
16 115 144 149 101 56 345
20 99 141 152 107 56 353
24 87 138 154 114 59 357
28 81 135 157 122 67 359
32 76 132 160 129 85 352
36 73 129 162 138 100 344
40 71 127 169 147 110 333
44 70 123 180 161 128 331
48 73 125 184 177 149 328
52 79 127 194 191 168 329
56 80 129 201 202 187 327
60 82 134 206 213 204 319
64 88 143 215 235 221 319
68 104 164 239 259 241 332
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B1/(M?:°C); Pers Prorp— KOIDDHUIMEHTEI MOTIOINEAUA COTI-
HEYHOM PANVAUME TOBEPXHOCTHIO CTEHHI M NOKPLITHA,
npuanMaemsie no npun. 7 CHull 11-3-79**; 4%, 45,
CpedHHMe CYyTOYHBIE KOJMHECTBA TEIUIOTH CyMMApPHOH
(npsMofi ¥ paccesHHOM) cONHeYHOH paaManMM, NOCTY-
NAOmeH HA MOBEPXHOCTH CTEHBI M MOKpPBLITHSA, BT/M?,
npuHEMaemMile no Tada. 2.12; B;—xoadduunent, yautsi-
BAXOLLMH HAJIAYAEe B KOHCTPYKUMH BO3NYLIHOH NPOCioHKkH
(npy OTCYTCTBHM mpocnodikn Py = 1, npu Hammumu ce
By = 0,6); 73°*° —TemnepaTypa BO34yxa NOI NMOKPRITHEM
" momewteHs, °C; Ver, Vioup —3HAUEHHS 3aTyXaHHS Koneba-
HHH TEMIIEPATYPH HapYXHOTO BO3IyXa B KOHCTDYKHUM
CTEHBI ¥ NOKPLITHSA; A, , A, —KONMYECTBA TENIOTH!, Pas-
Hble pa3sHOCTH CyMMapHOH CoJHEYHOH paiMaluH B Kax-
Ablii Y9ac (C y4eToM mepHoda 3anas/bIBaHHs TeMIiepa-
TypHBIX KkOJleOaHWi) B cpemnell 3a CyTKHM CyMMapHOH
CONHe4HOR parauny, Br/m>:
Aq_ = (S, + D,) ~ Gop s .31
Aqr = (Sr + D,) — Gep- (2.32)

Ko3pduunenTsl 3aTyXanus v ¥ NepHoJ 3a-
NA3ALIBAHMS €, 4, ONpEeNeNsoTCs N0 (GopMynaM,
pasgena I u. I cnpaBounuka.

2.4. TEIVIOBOY PEXVM INTOMEHEHWA
B 3JAHMU

A. EcTecTBeHHbIH pekuM

PaccMoTpeHMC €CTECTBEHHOTO TEMJIOBOTO pe-
KHMa HOMElIeHns, oO0YyCIOBJICHHOTO BIMSHHEM
BHELUHHMX H BHYTPEHHHX TEIUIOBHIX BO3ACHCTBUH,
BEHTHMIIALMN M KOHCTPYKTHBHO-IUIAHHPOBOYHBIX
PCWICHKI 110 3alliTe MOMEUIEHHS OT NeperpeBa
IPH TPUHATEIX PACYETHBIX HapYXHBIX YCIIOBUSX,
TpeOyeT pellleHMs ABYX OCHOBHBIX 3afau.

{IpsMas 3amavya COCTOUT B pacyueTe eCcTecT-
BCHHOTO TEIJIOBOTO pPEXHUMaA NMOMELICHHS HpH 3a-
nauHbIX ycaosusx. IIpeskae Bcero JomkHa ObITh
onpeAeneHa CpedHss 3a CYTKH TeMIepartypa Io-

MEUICHHA
lecp + zQIlcp + Qr:an cp
Locp .

Tnep = luop

2.33
PacueToM TeIOycTORUMBOCTH nomeu(xeﬂm)x
(c. 4.1 nmaHHOrO CHpaBOYHHMKA) HOJKHHI OBITH
YCTAHOBJIEHHl aMIUMTYJa CYTOYHOIO M3MEHEHHS
TEMIEPaTypel 4, H B HEKOTOPBIX CIy4asiX BpeMs
HaCTYIUICHMS MaKCHMyMa TeMIepaTyphl IOMeIlle-
HHd. Ecnu B NoMelieHWe NOAAlOT HEM3MEHHOE
00LeMHOE KOJIMHECTBO HApYKHOTO BO3AyXa Lg, TO
CPelHECYTOMHOE KOJHUYECTBO SBHOM TEIUIOTHI B
HNPUTOYHOM BO3Ayxe Qn, ¥ aMmIUIMTYZa €ro U3-
MEHEHHA AQ"p COCTaBAT:
Qup = LoCPl, op; Ag, = Locp4, -0.5.
(2.34)

B stoM cnyyae pacuer 4, UpUOIMKEHHO
MOXHO BHIIOJHHTL M0 GopMyne
0’7(‘49,, + A )\y
= m 7
. =
. Py + Lgep
rae A, ~aMIUIMTYd U3MEHCHHSA MOCTYIUICHHS TEIIOTH
B momemen#e [com. dopmyny (2.2)]; P, ,-noxasaTenb
Te[UIOTOTJIOMIEHHS BCEeX IOBEpPXHOCTeH, oOpameHHbIX
B noMeleHne (CM. 4. I JaHHOTO CpaBOYHHUKA); Y — KO3D-
(UIUEnT, 3aBUCHILMI OT OTHOLUEHHAS AMILIMTYX Ay /A4y
¥ Da3sHHUB BO BPEMEHM OCTHXEHHA MAKCHMAJbHOTG
suavenus Q, u Q.. (puc. 2.7).

B Gonee clIOXHOM Cliyyae NMEPEeMEHHOTO pe-
JKHMa, HanpuMep NepHOOHYECKOTO IpOBETpUBA-
HHUSL HOMHBIM XOJMOIHBIM BO3YXOM, an AOJIXKHO
PacCMATPUBATHCA KAK MPECPBHIBUCTOC NOCTYINCHHE
KOHBEKTHBHOH TCIUIOTHI

Qup = LoCPlip, (2.36)
roe Ly H ¢, ~CpeaHue 3a NEPHOA NPOBETPHBAHAA 0OBEM-
HLIA pacx0Ad M TeMnepaTypa NPUTOHHOTO HAPYXHOTO
BO3JyXa.

, (2.35)

Ilpu pewmeHun obpaTHO# 3a1a4u, KOTOpas
COCTOMT B ONIPEACIICHUU Pacxola HapyX HOTO BO3-
fyXa Ha BEHTHJIRIMIO, HEOOXOAUMO HCXOMUTH U3
JIBYX YCIOBMH 3aJaHHOTO DpacCueTHOrO peXuma
TIOMEIICHHS 1, ., ¥ A,“. O6beMHBIH pacxoa BO3ay-
xa ans obecneueHus 3aAaHHON CpeaHell Temnepa-
TYPBI Iy cp

_ }:‘Qlcp + 2Qlln:}:u + Qrexn.cp
cp (tu‘cp - tn,cp)

ITocne 3aMeHBI B 3HaMeHaTelle BHIPAXEHHS
P (fy.cp — In.cp) Ha PA3HOCTbH IHTANBIMI BO3AyXa
Ly cp — Iy.cp B y4ETA NOJTHEIX (SBHBIX ¥ CKPHITHIX)
TEXHOJIOTHYECKHX TeIUIoBRIAeNneHHH Q. ., dopMy-
qa (2.37) MoxeT GBITH HCIONB30BaHa IUIA OMpe-
JeneHMs cpemHero 3a | CyT Bo3ayxoof6meHa 1o
MOJTHOR TEIVIOTE.

Pacxon Bosgyxa L, MOXHO ONpeaeuTh 1O
3a/laHHON aMILTMUTYAe KoneGaHWs TemnepaTypal
noMelcHus A4, Dons3ysach GopMyron

.

_ pcrpAtn - 0’7AQHIV
B 074, v — A, cp '

L, (2.37)

0 (2.38)

PacyeTHBil pacxox BO3dyxa AOJUKeH OBHITH
paseH OojbplieMy U3 JBYX 3HAYeHMii, ONpedeseH-
Heix TIo dopmynam (2.37) u (2.38).

EciH KOHCTPYKTUBHO-IITAHHPOBOYHBIMH pe-
HICHUAMH M BEHTHJISIMEH He yAaeTcs AOCTMFHYTh
B MOMEIICHAN TEMUIOBLIX YCJIOBHM, OTBEYAIOILUX
3aJaHHBIM TpebOBaHHAM, TO HEO6XOOMMO Iiepe-
XOMAUTE K CHCTEME DPEryJMpyeMoro KOHIHIHOHU-
pOBaHUA C HCKYCCTBEHHBIM OXJIaxJeHueM. B cazu
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Puc. 2.7. Kos¢duumenr y

C ITUM MCTOX pacucTa ¢CTECTBCHHOIO TEIIOBOFO

peXHMa TIOMCIICHHS HYXKHO HCIONLIOBATH Kak
criocob onpenesicHus YCIOBUIA, PH KOTOPBIX He-
0o0X0auM Nepexo] OT BEHTWIAHHH K pPeryJHpye-
MOMY KOHIMIIMOHMPOBAHUIO MUKPOKIMMATA C UC-
NOIB30BAHUEM UCKYCCTBEHHOTO OXJIAXK/CHUS.

B. Perympyembiii pexunm !

B nomeuieHNd ¢ KOHAHLMOHUPOBAHHEM MHK-
poxiuMaTta HeoOXOZUMO NOAJEPXUBAaTL ONTH-
MaJBHHIC PacueTHble BHYTpeHHHE ycnoBusa. OHu
ONpPelCIAIOTCH NPAKTHYECKHM [IOCTOSHCTBOM TEM-
nepaTypsl nomewenns f, = 0,5(¢, + tg) = const.
TensoBas Harpy3ka Ha CHCTEMY KOHIMUHOHMPO-
BaHHS MHUKPOKJIMMATA B KaXK/Abli MOMEHT Bpe-
MEHH AOJDKHA OBITH PaBHA TEIUIONOCTYIUICHHSM,
a e¢ yCTaHOBOYHAS TEIUTOBAas MOLHOCTb —MaK-
CHMaTbHBIM Temtonoctynnenusm Q. Takoi
PEXUM MOXeET OOECHeYdTh TONBKO KOMOHHHPO-
BaHHad CHCTCMa KOHIMIMOHUPOBAHUS MHKPOKJIH-
MaTa, COCTOAIAs H3 CUCTEMBI KOHAMIIHOHHPOBA-
HASL BO3QyXa M CHCTEMbl PAagMallHOHHOTO OXJIAX-
IICHUS.

OO6BIMHO UCTIOIB3YIOT CHCTEMB! KOHAUIIHOHH-
POBaHHA TOJBKO BO3/AyXa, 3a/aia KOTOPHIX CO-
CTOWT B NONAEPKAHHU NPAKTHIECKOTO HOCTOAHCT-

! B myukte «B» HCHOJB30BAHB MaTepualbl KaHA.
Texs. Hayk E.I'. Manssunoii u corpynankos HUCS.

BA JIHIIL TEMIEPATypsl Bo3yxa ¢, = const. [pn
HQJIHYHA JYYUCTHIX COCTABIFIONIAX HOCTYNICHMI
TETIOTEE (KOTOPBIC B HECTAIMOHAPHOM pPEXUME
TOJILKO YacTHUHO NEPEAAIOTCS BO3AYXY MOMeLle-
HHA ¥ aCCHMHIMPYIOTCS BEHTHJISHUOHHBIM BO3-
JyXOM) 1€IJIOBas HATpY3Ka Ha CHCTEMY KOHMIU-
LMOHHPOBAHHS BO3ZYyXa OKa3bIBACTCH MEHBLLE TOJI-
HBIX TEIUIONIOCTYIUICHNH, ¥ YCTaHOBOYHAA TEIIOBAR
MOILUHOCTL CHCTEMBI Q| BCerja MEHbIIE Q. :

0., <0, vaxe- (2.39)

B ofweM ciydae TCIUIOHOCTYIUICHHS B TO-
MeIlEHHE B PACYETHBIC CYTKH NTPEACTABISIOT B BU-
1€ CYMMBI TapMOHHYECKHX (HHAEKC «I») JIYYHCTO-
KOHBCKTHBHBIX TCIUIONOCTYIUICHUE H pAna Tipe-
PBIBUCTHIX OTACJIbHO JIyYHCTBIX (MHASKC «I1.J1»)
M OTACTBHO KOHBEKTHBHBIX (MHEKC I K») TEMIo-
nocryminenwid. JJond Ny4uMCTHIX ¥ KOHBEKTHBHBIX
TETUIONOCTYIUICHNH OT HATPeThIX WM OXJIAX/ICH-
HEIX IOBEPXHOCTEH MOXET OBITH ONpescieHa Ipo-
NOPIHUOHANBHO OTHOUICHHIO COOTBETCTBYIOIHX
ko3unmenTos TemioobMena @, B q, X odbuemy
ko3pduumenTy TemnoobMena o, + .. Ycrado-
BOYHASA TEIJIOBAS MOLIHOCTh CHCTEMBI KOHUIHO-
HHPOBaHU# BO31yxa (, , P4BHA MaKCHMAaTbHOMY
3HAYCHHMIO CYMMBI TeINONOCTYIUICHU#, onpene-
JIECHHOW JUISl KaXIOro 4aca pacyeTHBIX CYTOK:

QK‘B = (Qr.cp + AQral' +Z Qn.x + Zanau)M:aKc »
(2.40)
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rae Qr.cp B Ag —Cpeaiee 3a CyTKH 3HAUCHHE 1 aMIUIATY 13
H3MEHCHHH IapMOHHYECKHX JIYYHCTO-KOHBEKTHBHBIX TEIl-
JIONOCTYIUIEHRI Yepe3 HAPYKHbIe CTEHbI H MOKpPBITHSA, BT;
a,—k0a(hPUIEEHT ACCHMIIANUE TAapMOHHYECKHX JIy4HC-
TO-KOHBEKTHBHBIX TCIUIONOCTYILVICHHH OT HArpeThIX MHo-
BEPXHOCTEH OrpaXIcHHil, ompelenseMsiii mo Tabn. 2.13.
B 3aBHCHMOCTH OT OTHOILUECHHSA MOKA3aTeNs TEIUIOYCBOe-
HHMA MOMeleHHs Y| K IOKa3aTenro MHTEHCHMBHOCTH KOH-
BEKTHBHOTO TelooOMeHa A, Ha Beex MOBepXHOCTAX £ F
B noMewennu (A, = ZF); Qn, B Qg ,—OTACILHBIC
COCTaBJIAIOIIME MPEPLIBUCTBIX COOTBETCTBECHHO KOHBEK-
THBHBIX H JIYYHCTBIX TEIUICNMOCTYIUIEHHH, BT, oT ofopy-
JIOBAHHA M 3alOJIHCHHS CBETOBBIX IPOEMOB [UIA PAcyeT-
HOTO Yaca CYTOK; d,—KOI(pQUIHEHT aCCHMUIALNMH IIpe-
PBIBHCTHIX JIYYHCTBIX TEIUIONOCTYIICHHH, onpeleiseMblIi
B 3aBHCMMOCTH OT MNPOIOJIKHTEJIBLHOCTH IOCTYILIEHHS

TABJHLA 2.13. KOOOPOPULIMEHT
ACCUMWIALIAH q,

T/A, 4 Y./A, a
0,5 0,81 3 0,46
1 0,66 35 0,45
1,5 0,6 4 0,42
2 0,55 4,5 0,41
2,5 0,49 5 0,4
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Puc. 2.8. 3asucumocts k03dh¢dHUNHEHTa ACCHMHJIAIMH 4

IPEPLIBACTLIX JIYYHCTHIX TETUIONOCTYINICHHH AJIS pacdeT-

HOTO0 4aca OT OTHOUICHHS IOKa3aTels TEIUIOYCBOCHHA

nomeulenus Y, K OKa3aTeII0 HHTCHCHBHOCTH A, KOHBEK-

THBHOTO TemnooOMeHa Ha Beex nosepxHocTax (XF) B no-
MCEILICHHH

@~ 1pH NPOJOIDKMTEILHOCTH M NMOCTYIJICHHS TETUIOTH 4 4, 6-To
ke, 8 4; 8—T10 ke, 12 w; 2—T10 Xe, 16 ¥

TEIIOTBI m W OTHOMeHHMA X /A, Ul pacueTHOro vyaca
cyTok 1o puc. 2.8.
Ecnn ompeacasionyM JIYYHCTHIM  TEILIONO-

CTyIUIEHHEM SBJISETCA HEMOCPEACTBEHHO IIPOHH-
Karollas 4epe3 CBETOBBIE MPOEMBI COJIHEYHAs pa-
nuanus, ee HeoOXoIuMO BeIIEIUTL M3 (.,
B OTAeNbHOE cnaraemoe ¥ (, , ONpeAeNsTh Kak
MaKCUMaJIbHOE 3HA4YE€HHE CYMMBI:

QK-“ = (Qr.cp + AQrar + 2Qll-l( + an.nan +
+ unpFl[ap)MaKC s (241)

rae a,—KoaGpGUUMEHT ACCHMUIALNY TEMUIONOCTYILICHAS
OT COJIHEYHOH pajnHaiuy, IPMHUMAaEeMbIH [UIS pa3JIHYHbIX
qacoB cYTok Z,, Z, + 1, Z, + 2,..., Z, + 24 o 1aby. 2.14
B 3aBHCHMOCTH oT oTHomeHus Y_ /A, u AZ; Z, —»pems
Havajla MHcoJAUuH (0OJIydcHMS) NMOBEPXHOCTH 3amOJIHE-
HHA, 4, NMpHHAMaemoe no Tabmn. 2.6 m 2.7 c yyetoM
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TABJUIA 2.14 KO3®OPUUMEHT ACCUMMJLALNUM TEIJIOIOCTYIIIEHUN a, OT COJJHEYHON
PAJUALIMU (ITO JAHHBIM HUUC®D)

Yll
- 3navyeHns a, B Yacbl CyTOK
Al
z, Z2,+1Z2,+22,+32,+42,+5Z,+62Z,+7 Z,+8 Z,+9 Z,+10 Z,+11 Z,+12
AZ, =4y
05 001 033 061 058 025 012 008 006 0,05 0,04 0,04 0,04 0,03
1,0 003 022 043 046 027 0,15 0,11 0,09 0,08 0,07 0,06 0,06 0,05
1,5 004 016 033 038 026 016 0,12 0,10 0,09 0,08 0,07 0,07 0,07
20 005 0,14 028 033 024 015 0,12 011 0,10 0,09 0,08 0,08 0,07
25 005 012 024 029 023 015 0,13 011 0,10 0,09 0,09 0,08 0,08
30 006 011 022 027 022 015 0,12 0,11 0,10 0,10 0,09 0,09 0,08
35 006 010 020 024 021 0,14 0,12 0,11 0,10 0,10 0,09 0,09 0,09
40 006 0,10 0,18 023 020 0,14 0112 0,111 0,11 0,10 0,10 0,09 0,09
45 007 010 0,17 021 0,19 0,14 0,12 0,11 0,11 0,10 0,10 0,10 0,09
50 007 009 o016 020 0,18 0,13 0,12 0,11 0,11 0,10 0,10 0,10 0,09
55 007 009 015 019 0,18 0,13 0,12 0,11 0,11 0,10 0,10 0,10 0,10
60 007 009 015 019 017 013 0,12 0,11 0,11 0,11 0,10 0,10 0,10
AZ, =61
0,5 002 024 0,50 066 068 052 025 0,13 0,10 0,08 0,07 0,06 0,05
1,0 0,04 0,17 036 050 0,54 046 0,28 0,18 0,i4 0,12 0,10 0,00 0,09
1,5 0,06 0,15 0,29 040 045 041 0,28 0,19 0,16 0,14 0,12 0,11 0,11
20 0,07 0,13 025 035 039 0,37 027 020 0,17 0,15 0,14 0,13 0,12
25 0,08 013 022 031 035 034 026 020 0,17 0,15 0,14 0,13 0,13
3,0 0,09 0,12 o021 028 0,32 031 026 020 0,17 0,16 0,15 0,14 0,13
3,5 0,09 012 0,19 026 030 028 025 019 0,17 0,16 0,15 0,14 0,14
40 0,10 0,12 0,18 025 0,28 0,28 024 0,19 0,17 0,16 0,15 0,15 0,14
45 0,110 0,12 0,18 0,28 0,27 027 023 0,19 0,17 0,16 0,15 0,15 0,14
50 0,11 0,12 0,17 022 0,26 0,26 0,23 0,19 0,17 0,16 0,16 0,15 0,15
55 011 0,412 o,17 021 025 025 022 0,18 0,17 0,16 0,16 0,15 0,15
6,0 0,11 0,12 0,16 021 024 024 022 0,18 0,17 0,16 0,16 0,16 0,15
AZ,=81u
0,5 0,03 020 041 060 0,71 0,72 0,64 0,50 0,24 0,15 0,11 0,09 0,08
1,0 0,06 0,16 031 045 0,55 059 0,55 045 0,29 0,20 0,17 0,14 0,13
1,5 0,08 0,15 026 038 046 050 049 042 0,30 0,22 0,19 0,17 0,15
20 0,10 0,14 024 033 040 044 044 0,39 0,30 0,23 0,20 0,18 0,17
2,5 0,11 015 022 030 037 040 040 037 0,20 0,23 0,21 0,19 0,18
30 0,12 0,14 0,21 028 0,34 037 038 0,35 0,29 0,24 0,21 0,20 0,19
35 013 0,15 020 027 0,32 035 036 033 0,28 0,24 0,21 0,20 0,19
40 0,14 0,15 020 025 030 033 0,34 0,32 0,28 0,27 0,22 0,21 0,20
45 0,14 0,15 020 025 029 032 0,32 031 0,27 0,23 0,22 0,21 0,20
50 0,15 0,16 0,19 0,24 0.3y 0,31 0,31 030 0,27 0,23 0,22 0,21 0,20
55 0,15 0,6 0,19 023 027 029 030 029 0,28 0,23 0,22 0,21 0,20
60 0,15 0,16 0,19 023 026 029 030 029 0,20 0,23 0,22 0,21 0,21
AZ, =104
0,5 004 0,17 035 052 066 0,74 076 0,71 0,60 0,44 0,24 0,16 0,13
1,0 0,03 0,16 028 041 052 060 0,63 0,61 0,55 0,44 0,30 0,22 0,19
L5 o011 0,16 025 035 044 0,51 0,54 0,54 0,50 0,43 0,32 0,25 0,22
20 0,13 0,16 024 032 040 045 049 049 046 0,41 0,33 0,27 0,24
2,5 0,15 0,17 023 030 037 042 045 046 0,44 0,39 0,32 0,27 0,25
30 0,16 0,18 023 029 034 039 042 043 042 0,38 0,32 0,28 0,25
35 0,17 0,18 022 028 0,33 0,37 040 041 040 0,37 0,32 0,28 0,26
4,0 0,18 0,19 022 027 0,31 035 038 039 0,38 0,36 0,32 0,28 0,26
4,5 0,8 0,19 022 027 021 034 037 037 0,37 0,35 0,31 0,28 0,26
50 0,19 0,18 022 026 030 033 035 036 0,36 0,34 0,31 0,28 0,27
55 0,19 0,20 022 026 029 032 034 035 0,35 0,33 0,31 0,28 0,27
60 020 020 022 025 029 031 033 035 0,34 0,33 0,31 0,28 0,27
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Ipodo.ancenue maba. 2.14

3uadeHus @, B Yachl CYTOK

Z, Z,+1ZA2Z,+32,+42Z, +5Z,+6Z,+7 Z,+8 Z,+9 Z,+10 Z,+11 Z,+12
AZ, =124
0,5 006 016 032 047 050 070 077 0,78 0,75 0,68 0,56 0,41 0,24
1,0 010 0,17 027 038 049 0,57 063 0,66 0,65 0,61 0,54 0,44 0,31
1,5 014 0,18 026 0,34 043 050 0,55 0,58 0,59 0,56 0,51 0,43 0,34
20 o616 0,19 025 032 039 045 050 0,53 0,54 0,52 0,48 0,43 0,35
2,5 0,8 020 025 031 037 042 046 049 0,50 0,49 0,46 0,41 0,35
30 020 021 025 030 035 040 044 047 048 0,47 045 041 036
35 021 022 025 030 034 038 042 044 045 045 040 040 0,38
40 022 0,23 026 027 033 037 040 042 044 0,43 0,42 0,39 0,35
45 023 023 02 029 033 036 039 041 042 0,42 0,41 0,38 0,35
50 023 024 026 029 032 035 0,38 040 041 0,41 0,40 0,38 0,35
55 0,24 024 026 029 0,32 0,34 037 039 040 0,40 0,39 0,38 0,35
60 024 024 026 029 031 034 036 038 039 040 039 038 035

Hpodoaxcenue maba. 2.14

> =
LR

3uaveHns a, B 9achl CyTOK

Z,+13 Z,+14 Z,+15 Z,+16 Z,+ 17 Z,+18 Z,+19 Z,+20 Z, +21 Z,+22Z,+23Z,+24

oo ho oo w

AUNUBEBWWIN——O

5

DA R IR

o

DN BB RDERIN - S
SUnoULOoOUnoULOULO WL

wohhououow

P DWW NN - O

AZ, =4y
0,03 0,03 0,03 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,01 0,01
0,05 0,05 0,04 0,04 0,04 0,04 0,04 0,03 0,03 003 003 0,03
0,06 0,06 0,06 0,05 0,05 0,05 0,05 0,05 0,04 0,04 0,04 0,04
007 007 006 006 006 006 006 005 005 005 005 0,05
008 007 007 007 007 006 006 006 006 006 006 005
0,08 008 008 007 007 007 007 006 006 006 006 006
009 008 008 008 008 007 007 007 007 006 006 006
0,09 0,09 0,08 0,08 0,08 0,08 0,07 0,07 0,07 0,07 0,07 0,06

0,09 0,09 0,09 0,08 0,08 0,08 0,08 0,08 0,07 0,07 0,07 0,07
0,09 0,09 0,09 0,08 0,08 0,08 0,08 0,08 0,07 0,07 0,07 0,07
0,09 0,09 0,09 0,09 0,08 0,08 0,08 0,08 0,08 0,07 007 0,07
0,10 0,09 0,09 0,09 0,09 0,08 0,08 0,08 0,08 0,08 0,07 0,07
AZ,=6u
0,05 0,05 0,04 0,04 0,04 0,03 0,03 0,03 0,03 0,02 0,02 002
0,08 0,08 0,07 0,07 0,06 0,06 0,06 0,05 0,05 0,05 0,05 0,04
010 009 009 009 008 008 007 007 007 007 006 006
0,11 0,11 0,10 0,10 0,09 0,09 0,09 0,08 0,08 0,08 0,08 0,07
0,12 0,12 0,11 0,11 0,10 0,10 0,10 0,09 0,09 0,09 0,09 0,08

0,13 0,12 0,12 0,1l 0,11 0,11 0,10 0,10 0,10 0,10 0,09 0,09
0,13 0,13 0,12 0,12 0,11 0,11 0,11 0,10 0,10 0,10 0,10 0,09
0,14 0,13 0,13 0,13 0,12 0,12 0,12 0,11 0,11 0,11 0,10 0,10
014 013 013 013 012 012 012 011 011 011 011 010
014 014 014 013 013 013 013 012 012 011 011 o011
0,15 0,14 0,14 0,13 0,13 0,13 0,12 0,12 0,12 0,12 0,11 0,11
0,15 0,14 0,14 0,14 0,13 0,13 0,13 0,12 0,12 0,12 0,11 0,11
AZ, =814
007 007 006 006 005 005 005 004 004 004 003 003
0,12 0,11 0,10 0,10 0,10 0,09 0,08 0,08 0,07 0,07 0,07 0,06
0,14 0,13 0,13 0,13 0,11 0,11 0,10 0,10 0,10 0,00 0,09 0,08
0,16 0,15 0,14 0,14 0,13 0,13 0,12 0,12 0,11 0,11 0,10 0,10
0,17 0,16 0,16 0,15 0,14 0,14 0,14 0,13 0,13 0,12 0,12 0,11
08 017 016 016 015 015 014 014 014 013 013 012
0,18 0,18 0,17 0,17 0,16 0,16 0,15 0,15 0,14 0,14 0,13 0,13
0,19 0,18 0,18 0,17 0,17 0,16 0,16 0,16 0,15 0,15 0,14 0,14
0,19 0,18 0,18 0,18 0,17 0,17 0,16 0,16 0,16 0,15 0,15 0,14
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TIpodo.ixcene mata. 2.14

{—: 3HageHust @, B YACHL CYTOK
z, Z,+1Z2,+2Z,+3Z2,+4Z,+52,+62,+7 Z,+8 2,+9 Z,+10 Z, +11 Z,+12
50 020 0,19 0,19 0,18 0,18 0,17 0,17 0,16 0.16 16 0,15 0,15
55 0,20 0,19 0,19 0,18 0,18 0.17 0,17 0,17 0.16 0,16 0,15 0,15
60 020 0,20 0,19 0,19 0,18 0,18 0,17 0,17 0,16 0,16 0,16 0,15
AZ,=104
0,5 0,11 0,09 0,09 0,08 0,07 0,07 0,06 0,06 0,05 005 005 0,04
1,0 0,16 0,15 0,14 0,13 0,12 0,11 0,11 0,10 0.100 0,09 009 0,08
1,5 020 0,18 0,17 0,16 0,15 0,14 0,14 0,13 0,13 0,12 0,12 0,11
20 022 020 0,19 0,18 0,17 0,16 0,16 0,15 0,15 0,14 0,14 0,13
25 023 0,21 0,20 0,20 0,19 0,18 0,18 0,17 0,16 0,16 0,15 0.15
3,0 024 0,22 0,21 0,21 0,20 0,19 0,19 0,18 0.18 0,17 0,16 0,16
35 024 023 0,22 0,22 0,21 0,20 0,20 0,19 0,18 0,18 0,17 0,17
40 025 0,24 0,23 0,22 0,22 0,21 0,21 0,20 0,19 0.19 0,18 0,18
45 025 024 0,23 0,23 0,22 0,22 0,21 0,21 0,20 0,19 0,19 0.1%
50 025 025 0,24 0,23 0,23 0,22 0,22 0,21 020 0,20 0,19 0,19
55 026 025 0,24 0,23 0,23 0,23 0,22 0,22 0,21 0,21 020 0,19
60 026 0,26 0,25 0,24 0,24 0,23 0.22 0,22 0,21 0,2t 0,20 0,20
AZ, =121

0,5 0,16 0,14 0,12 0,11 0,10 0,09 0,08 0,09 007 006 006 0,06
1,0 0,24 021 0,18 0,17 0,16 0,15 0,14 0,13 0,12 0,12 0,11 0,10
1,5 027 024 0,22 0,21 0,19 0,18 0,17 0,17 0,16 0,15 0,15 0,14
20 029 027 0,25 0,23 0,22 0,21 0,20 0,19 0,18 0,18 @17 0,16
25 030 028 0,26 0,25 0,24 0,23 0,22 0,21 020 020 0,19 0,18
3,0 0,31 0.29 0,27 0,26 0,25 0,24 0,24 0,22 0,22 0,21 0,20 0,20
35 032 0,30 0,28 0,27 0.25 0,25 0,24 0,23 0,23 0,22 022 021
40 0,32 0,30 0,29 0,28 0,27 0,26 0,26 0,25 0,24 023 023 022
45 032 0,30 0,29 0,28 0,27 0,27 0,26 0,25 0,25 024 023 023
50 032 031 0,30 0,30 0,28 0,27 0,27 0.26 0,25 0,25 024 0,23
55 032 032 0,30 0,30 0,29 0,28 0,28 0,27 0,26 026 025 024
60 033 0,32 0,31 0,30 0,29 0,28 0,28 0,27 0,26 026 025 024

Npumewanue. Ecmn Z =m > 24 4, To k0oddunuent a, npuaumaercs g Z =m — 24 4.

3ATCHEHNA [OBEPXHOCTH COJIHIE3ANMTHLIME YCTPOHCT-
samy; AZ - npoJOKHTEILHOCTh NEPHOAA MOCTYIUICHHUS
OpSMOH COJIHEYHON paAMallMM Yepe3 3amojIHEHHE, 9.
MaccoBriit pacxos KOHRUITMOHHPYEMOTO BO3-
nyxa
QK.B
kl
Inu - Irm
rae I, — l,,—Pa3sHOCTh 3HTaNBNHE (NpH TONYCTHMOR
Pa3HOCTH TEMIEPATyp) BHYTPEHHErO W MPUTOYHOTO BO3-
ayxa.

L, = (2.42)

Tlpu mepuoaMveckoif uim cMeHHolt pabote
CUCTEMBI KOHAMIMOHHPOBAHUA €€ ACCHMHJIMPYIO-
[1as TEIIoCIIOCOGHOCT JJODKHA PACCMAaTPHBATD-
Cd KaK mpepbiBUCTas KOHBEKTHBHAS.

JAna obecriedenns B NMOMeUICHUN PACUETHHIX
BHYTPEHHUX YCJIOBHH K Hayasny paboyero BpeMeHn
peobxoauma mpeABapuTenbHas paboTa CHCTEMBI
B TeyeHue Bpemenu AZ, ... 3uauenne AZ,,., MO-
*eT ObiTh NPHOJIDKEHHO ONPENENEHO B 3ABUCH-
MoCTH OT OTHoweHus Y /A, :
Y. /A, ... <15 1,525
AZ 1,5 2

2,5-3,5
3

> 3.5
IO pacuery

mpens 9 - -

JanHrie 00 H3MEHCHHM TEILTONOCTYILICHHA
MO yacaM pacHCTHBIX CYTOK ,)IO.IIX(H])i TAKXE HC-
TIOJIL30BATLCA AN aHAJIA33 PACHETHOro pekHMa
paboThl CHCTEMBI NIPH BBIOOPE OCHOBHBIX Xapak-
TEPHCTHK CHCTEMBI ABTOMATHYECKOrO PETYIHPO-
BaHNS.

2.5. PACYET NNOCTYIUIEHUA BJIALTH
B NOMEIEHNA

KommuecTBo Byiaru, ucnapsoilieiics B Bo31yx
HNOMEIIEHHS] C OTKDBITO PAacloJIOXEHHOH NoBepx-
HOCTH HEKHISIIeH BOAbI, KI B | 4, onpenensercs
no $opMmyie

G,y = T:4(a + 0.0170)(p, — p,)101,3F /ps.
(2.43)

rae a—¢aKTop CKOPOCTH IBHXEHHA OKPYXArOILEro BO3-
RyXa IOX BJHMSAHHMEM TPaBUTAUMOHHBIX CHJI; 3Ha4eiHe
a TIpH TeMriepaType Bo3ayxa ot 15 no 30 °C npunuMaercs
CJIEYIOILMM:
TemnepaTypa BOIBI,
°C (mo) . .
DakTop CKOPOCTH « .

40 50 60
0,028 0,033 0,037

.30
. 0,022
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IIpodoancenue

Temmnepatypa Boabl,
C (@) . ... . 70 80 90 100
®daxTop CKOpoCcTH a 0,041 0,046 0,051 0,06

v~ OTHOCHTEJIbHAS CKODOCTb JABIXEHHS BO3/yXa Hal I0-
BEPXHOCTBIO HCIAPEHHS, M/C; p,- YIPYrocTh BOASHOTO
napa, COOTBETCTBYIOIAS NOJHOMY HACBHHIICHAIO BO3IyXa
opu ero TeMIepaType, paBHOH TeMIeparype IOBepX-
HOCTH BoAbl, KIfa (eciM ucmapeHne MpoXomumT 0e3 moa-
BeCHHA TEIUIOTBI B BOJE, 3HAa4CHHE p, ONpeneiseTcs
TeMIepaTypoil OKpYKalomero BO3ayXa Mo MOKpoMY Tep-
MOMETpY); p,-—YIPYrOoCTb BOISHOTO Ilapa B BO3AYXE
noMelenus, k[la; 101,3 —HopmanbHoe BapomeTpuyeckoe
nasJyiedne, kxIla; F-miollaas NOBEPXHOCTH HCIIAPEHHS,
M?; ps—pacueTHOE GAPOMETPHYECKOE JABJEHHE IS JaH-
HO# MecTHocTh, KIla.

Ecnu noanepxuBaeTcs NOCTOSIHHAS TeMITepa-
Typa ropsdedl BOABI M BOJA HAXORUTCA B CIO-
KOWHOM COCTOSHHH, TO TEMIIEPATypa NMOBEPXHOC-
TH MCNAPEHFS MPHHEMAETCS B 3aBHCHMOCTH OT
TEMIepaTyphl ropsiueil Boawl (IpH mapaMeTpax
Bo3ayXa B nomelcHud ¢~ 20°C 1 ¢ =~ 70%):

TemnepaTypa ropsue

oget, °C . . . . . 20 30 40 50

Temmnepatypa ucnape-

g, °C . . . . . . 18 28 37 45
Tpodoarncerue

Temnepatypa ropsyci

sogpl, °C . . . . .60 70 8 90 100

Temnepatypa ucnape-

Hug, °C . . . . . .51 58 69 8 97

Ipu nepeMeIUMBAHUE BO/IbI BCJIEACTBUE [BH-
KEHHS MaTepuana HIH JPYrHX NPHYMH TeMIepa-
Typa TOBEPXHOCTH MCTIAPEHHS NPUHUMAETCS PaB-
HOM CpefHe#l TeMIepaType BOJIHL.

Kommyectso Boab!, Henapsiromeicsa ¢ MOKPBIX
TIOBEPXHOCTEH oTpakAeHni 3naHMa M obopyno-
BaHHS, MOXET OBITH ONpenmeNieHo f10 Qopmye
(2.43) mpu a = 0,031.

KonuuectBo BOOpl, HCapsollefics co cMO-
YeHHOW MOBEPXHOCTH Moyd, Kr B 11, ecau H3-
BECTHBI KOJMYECTBO, @ TAKXe HayajlbHas H KO-
HeyHas TemIiepaTypa BOJbI, CTeKarowledt Ha ToJ,
MOXHO ONPENeNUTh 110 MpHOAMKEHHOR hopmyie

G, =42G.(t, — t)r, (2.44)

rae G, —KOJMYeCTBO BOMBI, CTEKalomed Ha Mo, Kr B 1 u;
t,-HadalbHas TemmepaTypa crekatomed souwl, °C; #,—
KOHEYHas TeMIlepaTypa CTekalomeld Boabk npu cOpoce ee
B KaHaJnu3auuo, °C; r— yaeibHAas CKpbITas TeIUIOTA HCMa-
peHus, cocrdsisomas okoyo 2450 x/Ix/kr.

P
a8 1

07 B
0

25—
oy
a3

B

010 2030 40 50 60 70 80 80 100
t,Kke/ke Brazu

Puc. 2.9. 3aBucumoctb xoadbunueHTa MNpophia Tellla

M BJIATH B OT YASJILHOTO pacxoa Bo3ayxa /, ymansemoro

H3-TIOA 30HTA WM 3aBECHI

Konuuectso Bomml, r B 1 4, ucnapsotneics
€ MOKpOH MOBEPXHOCTH ToJIa, HA KOTOPOM OHa
HAXOMHUTCH RJIMTENLHOE BpeMs, eCiId HCIApeHHe
TIPOMCXOZAT BCJCACTBHE TEIIOOOMEHa ¢ BO3IY-
XOM, ONpeAeNsoT o npubnmxentoi dopmyne

G, ~(6+65(t,—t,)F, (2.45)

rae t, U t,-TeMiepaTypa BO3yXa B NOMEMIEHHAH COOT-
BETCTBEHHO IO CyXOMY M Mokpomy TepMoMetrpam, °C.

HVcnapenne Barx ¢ BIIaXKHBIX FOBEPXHOCTEN
MATEPHAIOB W H3JCNMI ONpeJenssoT Ha OCHOBE
ONBITHBIX HJIH TEXHOJOTHYECKHX TAHHBIX.

BrnaroswinesieHns uepe3s HeMIOTHOCTH B 000-
PYIOBaHHH H KOMMYHHKANHUAX YCTAHABIMBAIOT 10
aHAJIOTHH C MOJIyYCHHBIMM [IPH HATYPHBIX oGCIe-
JOBAHMAX BEJIWYHHAMH.

KomnuecrBo ofpasyroiuxcs nmpu Cxurasun
razoB NMapoB BOAB!, 3aBUCAIIEE OT X XHMHYECKOTO
COCTaBa, BBYUCNAIOT HA OCHOBAHHH pPEAKIUM
TOPCHHSL.

KommuecTso Biary, ucnapsiroteics ¢ noBepx-
HOCTH KHIAIEH BOMBI, OHPENEIISIOT M0 KOJIHYECT-
By TEILIOTHI, 3aTpauMBaeMod Ha napooGpa3oBa-
HHE; OPHECHTHPOBOYHO KOJHYECTBO BJIATM MOXHO
npuEEMaTh paBHeM 40 xr B lu ¢ 1 M? mo-
BEPXHOCTH HCHIAPEHHUSI.

Ilpu ycTpo#iCTBE MNOTHBIX YKPHITHH, HE HMe-
IOLMX OTCOCA BO3RYXA, BJIATOBBUIEJICHHS H3-TIOX
HHX B TNIOMEIIEHAE MOXHO ONPERENATL HO TpH-
BeJEHHBIM Bhille GopMysiaM, BBOJS MOHWKAIOLIMHA
koadpdunuent 0,1-0,3, yIHTLIBAIOMANA NOBBILIEH-
HOe NMApIAAIBLHOE ABJICHAE BOASHOIO napa B BO3-
IyXxe TOX YKPBITHEM.

Ilpn ycTpoiCTBE YKPBITHI C OTCOCOM BO3IyXa
MPOPBIB BJIATH H3-NMOJ HUX B NOMEIEHHE MOXHO
npuHAMAaTL B pasMepe 15-20% (upm penkom
OTKPHIBAHHH JABEPOK HJIH JIIOKOB) U 25-30% (mpn
YaCcTOM HX OTKpBIBAHHH) OT oOliero kojmyecTna
BIIard, BBIJCNIAIOIWIEHCS MO YKPBITHEM, pacCcyu-
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TBIBAsl 3TO KOJHMYECTBO NO (opMyniaM [Jis Hcha-
PEHHA C OTKPBITOH IOBEPXHOCTH.

TIpopsiB BJIarH B MOMENIEHHE U3-TIO 30HTOB
M 3aBeC ONpPEREJIAIOT AHATIOTHYHO CKa3zaHHOMY
BBILIE, HO TIPHHAMAIOT MOHMXKAIOWHUH ko3thdunu-
eHT p mo rpaduky, mpemioxesHomy A.B. ITy-
3bIpeBEIM (pHC. 2.9).

2.6. PACYUET BO3AYXOOBMEHA
Pacxon npuToYyHOro BO3AyXa, M3/4, HEO6X0-
IEMOro [JIf oOHICOOMEHHOW BEHTHJISIHH B IIO-
MEICHAAX C BJIArOBLLICJICHUAMHU, ONPEHENACTCS
no Gopmye

W—12L,.(dy, —
I’ZKd (dp,u - dm)

rae L, ,~pacxon Bo3ayxa, yaansemoro u3 paboyeit 30ubl
nomMerueHns, M>/u; W-p30LITKY BJIaTH B IOMEIICHUH, I/4;
d, ,~ MOMyCTHMOE BJIATOCOEPX)aHHE B BO3AyXe paboucit
30HBL, I/KT; d,,—BJIArocoAepkaHue MPUTOYHOTO BO3/YXA,
r/Kr cyxoro Bo3ayxa; K,—koddpduunent soagyxoobmena,
YCTAHABJIMBAIOLINH CBS3b BJIATOCOAEPXKAHMS BO3AYyXa
B paboueil 30HE C BJIarocoaepKaHueM MPUTOYHOTO ¥ yaa-~
JISEMOTO BO3/yXa; NPH OTCYTCTBHHM OMBITHBIX aHHBIX
PEKOMCHAYETCA IPMHUMATEL PaBHBIM KO3(h(HIHEHTY BO3-
ayxoobmena K, ycTaHaBJIHMBAIOIMIEMY CBA3b KOHUEHTpa-
LIMM BBIICJAIOLMXCA BPEOHBIX BEIIECTB B BO3[AYyXe pa-
Goueit 30HBI, IPUTOYHOM H YIaJIAEMOM.

dyn)

L,=L,,+

, (2.46)

Pacuer pacxoma TPUTOYHOTO BO3AYXA IO
tdopmynie (2.46) crnenyeT NPOBEPATh HCXOIA M3
YCJIOBHIL TIpeIOTBpalleHns oOpa3zoBaHns TymaHa
B IIOMEIIEHAN ¥ KOHACHCAIMA BOASHLIX MAPOB HA
BHYTPEHHEH NMOBEPXHOCTH HAPYXHBIX OrpaXICHUMH
npu pacyeTHelx nmapameTpax B B xomommsiit me-
pHOA Toaa.

Tpu OTCYTCTBHH CHENMANBHBIX TpPeOOBaHHM
KOHAEHCANHs BOJASHBLIX TAPOB HONYCKAETCHA Ha
ocTeKJeHun OKOoH W (pamyr, Qonapeit ¢ yraom
HAKJIIOHA K ropu3oHTy Oonee 55° mpm ycnosun
OpraHM30BAHHOTO OTBOAA KOHIEHCATA, a TaKXe
B NOMEUIEHUSX HEKOTOPHIX NPOM3BOJACTB C Tak
HA3BIBAEMBIM «MOKPBIM PEXHMOM» NIPH YCIOBHH
3a[UTHl CTPOHUTEILHBIX KOHCTPYKIHIA.

Bo3nyxoo6meH B NOMEMIEHHH C BJIArOBBIIE-
JIEHMSIMH CEAYET ONpenesiaTh ¢ noMonpio I — d-
JHATPAaMMBL, B CJIEAYIOMIEM TOPSJIKE.

HanpasieHue JIMHAM NPONEcca ACCAMIIIALIMA
TeWNOTh! W Bjaru Ha I — d-AmarpaMMme HaxomsT
¢ TIOMOIIBIO TAK HA3LIBAEMOrO «TENIIOBJIAXKHOCT-
HOTO OTHOWIECHHS» («yrJoBoro Macimraban):

€= 3,604 s/W, (2.47)

rae Q, ,— u30bITKY NOJIHOM TEIIOTHL B IOMCILCHAH C yde-
TOM 3HTAJILIIMM BBLACJAIONIErocs mapa, Br;

W3 touku n ua I — d-Ruarpamme, XapaxTe-
PH3YIOIIEH HAYaJIbHOE COCTOSAHHE IPHTOYHOTO
BO3RyXa, HOCTYNAIOILErO B TOMEIICHHE, IPOBOIAAT
Mo I = const (puc. 2.10). 3agasadce npous-
BOJbLHBIM 3HauenueM Ad, r/kr, Haxomar Al
kJIX/Kr, U3 ypaBHEHUS

Al = £Ad/10°.

OtknaawiBasg Ha I — d-muarpaMme orpc301€,
paBsHuiil Al, Haxogum Touky B. Jlunus, npoxons-
mas 4epes TOo4kd I, n W B sBiuseTcd MCKOMOi
JHHHEH Tpoliecca.

Ecnm u3BecTHb! 3HadeHHs KodpdummeHTOB
Bo3fyxoobmena u K, = K, (rae K,—xoadpduimenr
BO31yxo00MeHa, YCTaHABIMBAIOIUAMA CBA3b TEM-
nepaTypsl Bo3gyXa paboueil 30HBI, NMPHTOYHOTO
U yAanseMoro), TO pacueT BEXYT B Takod no-
CJIeIOBATEIBHOCTH:

a) ONpENeNAIoT 3HAUCHHE TeIUIOBJIAXHOCTHO-
o OTHOWIEHHS 1o OOmUM u3GBITKAM TEIUIOTHI
u Bjiaru no dopmyne (2.47) n Ha I — d-auarpamme
M3 TOYKM 7, XapaKTePU3YIOMIEH NMapaMeTpsl NpH-
TOYHOTO BO3/yXd, TNPOBOAAT JIMHHIO [polecca
ACCHMMJIAIMK TemnoTel u Biaaru (puc. 2.11);

6) Ha JMMHEM Opouecca BHIGUPAIOT TOUKY . 3,
XapakTepU3yIOIIYyIO0 napaMeTpbl paboueil 30HbI (B
npenenaax TpeOopaHMHA CAHATAPHBIX HOPM), H OII-
pelensoT cBa3biBaromui 3pdexT no Biare u ten-
JIOTE [71si 3TOH 30HEL

Alp.z = Ip.a - Il‘,n;
Adp.3 = dp‘li - d

n?

(2.48)

B) BeuHCHsIOT 10 (opmyne (2.46) pacxon
TIPATOYHOTO BO3/yXa;

) onpeaenstoT obumit pacxon Bozayxa, yaa-
JISEMOTO MECTHBIMH OTCOCAMH M3 30HbI HE BBILIIE
2 M OT nonua:

L,=L,, +L,,,+...+L

p-3 p.3,n
,E[) ONPCIETIAIOT KOHEYHOE BJIArOCONICPXKAHHUC
H JHTANBIIHIO BO3AYXa, YAAJII€MOFO H3 BCpXHCﬁ

30HB! IIOMCIICHHS:
fed 4 Ww— 1,2LNAdN'
LT (L, — L
’ ( B p.:l)
3,60, ,— 12L, Al ,
p.3 :
1,2(L, - L)
Ecnn nonyyenHble mapaMeTpsl BO3lyXa He-
JIONYCTHMBI H3-32 BO3MOXHOCTH KOHICHCAIIHY Na-
POB HA BHYTDEHHEH IOBEPDXHOCTH OFpaXACHHH

NIOMCUICHHS, TO CJIIEAYET NOBTOPUTH pacueT, yBe-
JIMYABAdg PACXOR NPHTOYHOrO BO3AYyXa HJIM H3-

L=1
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MEHAB €ro HapaMeTpbl. MOXHO Takke Mpel-
YCMOTpPETh CHenHalibHblii 060rpeB BepXHeH 30HBI
ToMelleHU .

2.7. APEAOTBPAIIEFHHUE KOHAEHCAHUN
BJIATY HA BHYTPEHHEN NNOBEPXHOCTU
NOKPBITUN 3IAHUI

JAnst mpefoTBpaIMEHNA KOHICHCAINY BJIATH Ha
BHYTPEHHEH NOBEPXHOCTH NOKPLITHS TEMNEPATYpa
3TOH mnosepxHOCTH AomxHAa GbiTh Ha 0,5-1°C
BBIILIE TEMAEPATYPhl TOYKM POCH! T BO3AyXa, yja-
JI€EMOTO M3 IIOMEMICHHMS CHUCTeMOH obuied BhI-

Puc. 2.10 TlocTpoeHne Npomecca COBMECTHOTO Bhifelle-
HHUS BJIaT® H TeIIOTH Ha I - d-muarpamme

Taxku. Tpebyemas TeMmepaTypa y[aliseMoro
BO3yXa IPH OFHOPOJHOM MOKPBITHH

v (t + ), + Kz,

. s . {(2.49)
a, — K

rae o, —Ko3GhunuenT TEewIooTaa4M OT BO3AYXa K BHYT-

pennelt noBepxHocTH nokpuITHs, KIx/(4°M? - °C); K —xo-

ahduunenT Teronepenayn nokpuitus, kIx/(a-m? °C);

t—pacyeTHast TemnepaTypa Hapyx&HOTO Bo3ayxa IO Ia-

pamerpam B m1s xonogHoro nepuopa roaa, °C.
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Ecan napamMeTpel Bo3/yxa, KOTOPBIA BO H3-
Gexxanne KOHACHCAIMH BJATH JOJXEH YNANAThCS
cucteMoif o0ILell BHITAXKH NPU TeMmnepaType 1y,
H3obpaxarorcs Ha | — d-pEarpaMMe TOUKOIA, Je-
JKallei BhIILEC JTMHUK NPOHECCA ACCHMEIISIINHA Ten-
JIOTBL W BJArd B NIOMELIEHHH, TO TEIUIOTHI B IO-
MEIIEHAN HEJOCTATOYHO M CJIEAYET NPOEKTHPO-~
BaTh NPOJYBKY BEpXHeil 30HBI MOJOTPETHIM BO3-
JAYXOM HJIH YCTAHOBKY I10/{ IOKPBITHEM IEPHGOPOB
OTOIUICHHS IJIA HArpeBAHHA BO3/lyXa BEPXHEH 30-
HEI (nociennee nenecoobpa3Ho TONBKO IPH He-
obxoauMocTH HeGONBILIOr0 MOXOrpeBa BO3IyXa
BepXHeil 30HBI M HE MOXET ObITh MCIOJIB30BAHO
IS TEIUIOTO IIepHOAA Toja).

TIpu ycrpoiicTse ykpeITull (HampHMmep, THNA
3aBec) BO M30exaHHe KOHREHCALUN BOASHOIO napa
H oOpa3oBaHHs Kameiab HA IMOTOJKE NOMELICHUA
Hajg oDOpPYROBAHMEM, BBIACIAIOMMM BIIary, BHYT-
PH YKPBITHH TaKXKe CJeAyeT IPOEeKTHPOBATh MpPO-
AyBKy BEpXHEH 30HbI ropA4YMM BO3JyXOM WJIH
NOJOrpeB BO3[yxa NYTEM YCTAaHOBKH npubopos
OTOIUICHHS.

2.8. PACUYET NMPOJAYBKH YKPbITHUIA
1 BEPXHE! 30HBI TOMENIEHHIA
TOPAYHUM BO31YXOM

Jns onpenencHus HeoOXOAUMOCTH NIPOAYBKH
BHYTPH YKPBITHH PacCUHTHLIBAIOT NAPAMETPHI BO3-
IyXa, yIajJseMOro U3 HHX MECTHhIMHM OTCOCAMH:

a) npu oT0Ope BO3AyXa TOJ YKPHITHEM Ha
OTMETKaX, He MPEeBBILIAIOIAX 2 M OT T0JIA,

Ady = Ad, , + (1 — p) Gy 10%)/Gl 5 (2.50)

6) mpu oTGope BO3gyXa IOA YKPBITHEM H3
BEPXHEH 30HBI

Ady.s = Adys + (1 = p) Go 10%/Glys (2.52)
Al ,=Al g+ {1 —-p) Q'/Grsns (2.53)

roe Ad,, ., AL, , u Ad,, ,, Al  —cpaspiBaiolde 3G (eKTh
o Bjare, I/Kr, B temwiore, kJx/kr, mpu ot6ope Bo3ayxa
MECTHBIMH OTCOCAMH COOTBETCTBCHHO M3 HIKHEH U BepX-
Heill 30HBI MoMelens; G' u ' — BbIAelIeHns BJIaTH, Kr/4,
¥ TewIioThl, KJXK/4, BHYTpH YKpPbITHS; p—K03dduumueaT
NPOpbIBa TEIUIOTH M BIIATH M3 YKPHITHA B IOMEIICHHUE;
G, , B G, ,—KOIHMYeCTBa BO3AYXa, yAaJIAeMOTO M3 HHX-
Hell M BepXHe#l 30HBI MOMEILCHHS, KT B 1 4.

3uas BeJMYMHBI CBS3bIBANOMIX 3hdexTOB IO
BJare W Temwiote, Haxoaar Ha I — d-amarpamme
TOYKH, KOTOPBIC XapaKTEepU3YKT NapaMeTpsl BO3-
Jyxa, oTOHpaeMOro MEeCTHBIMH OTCOCAMH M3 pa-
Goueii W BepxHe#l 30H NOMeLCHUN. DTH TOYKH

MOTYT HaXOAHMTLCA KaK Ha JHHUM oGuwero mnpo-
1ecca aCCHMUIIAIMM TETUIOTH | BJIArd B IeXe, TaK
M HHXe MM Bblie ee. Ilo HaWJCHHBIM TOuYKaM
MOXET OBITh TOCTPOCH HPOLECC ACCHMMIISINU
TEIUIOTHI M BJIATH BHYTPH YKDBITHIL U OmpeaesieHa
HEOOXOMMOCTD IIPORYBKHM HX FOPAYHM BO3AYXOM.

B KauecTBe IpHMEpa IIPHBEAEM XOR pacyeTa
IPOXYBKM YKDBITHS B Cly4ae, KOrJa B HEro oOT-
Gupaercs BO3AyX ¢ mapamerpaMu paboueil 30HBI
(puc. 2.12):

1) mo dopmynam (2.50) u (2.51) onpenenstor
cBsizbIBaroIne 3hPeKTH O BAAre H TEMIOTE BHYT-
PH YKPBITHS

Ady,, = Ad,, . — Ad, , = (1 — p) G, 10%/G,, .

yxp
AL, = AL, — Al , = (1 = p)Q'/Gu.v;

2) no BenmuuHe € = Q'/G,, cTposT Ha I — d-
JuarpamMMe JIHHIO 1IpOLecca ACCHMHIIANAN BHYT-
PM YKDBITHS, NDHUHAMAS 32 €€ HA4ano TOUYKY p.
XapaKTepU3yIOHIyIO0 MapaMeTpsl Bo3ayxa B pabo-
4qe#l 30HE;

3) snas Bemuumenl Al n Ad,,,, HaXOJAT Ha
JIMHUH TPOLECCa TOUKY 6, XapaKTePH3YIOLIYIO Ma-
paMeTpbl BO3AYyXa, YIAJIAEMOrO M3 YKDPBLITHS;

4) no dopmyrne (2.49) onpenensiror HeobXo-
IUMYIO TEMIIEPATYpY YAANAEMOrO M3 YKPHITHS
BO3JYXa 4, M HeTo B (GoOpMyIy BMECTO 1,
CJICAYET MOACTABATE CPERHIOID TEMIEPATYpy BO3-
AyXa B INOMELICHUAN
lep = (tp-s + tyxp)/Z;

5) HaHOCAT Ha JIMHHIO d, = const TOUKY €',
XapaKTEepU3YIOHIYIO TEMIEPATYPY, COOTBETCTBYIO-
Iy onpelesieHHOH 1o dopmyte (2.49); Touxa ¢’
XapaKkTepH3yeT HeOoOXOIHMbIe MapameTphl OTpa-
60oTaHHOro BO3JyXa M, €CJM OHA JIEXKHT BBIILE
TOYKH 6, KaK B JIaHHOM CJIyyae, CJEAyeT Mpej-
YCMAaTpHBATh NPORYBKY;

6) 3anmaBLINCE TemIepaTypoil TIPOayBOYHOTO
BO3Ayxa, paBHOM, HanpuMep, 40 °C, HaHOCAT Ha
MMHUuO d, = const TOUKY 2, BHIPAXAIOUIYIO €ro
TapaMeTpERI;

7) TPOBOIAT JIMHMIO MPONECCAa ACCUMMIIALAN
JJs NPOXYBOYHOIO BO3JyXa M3 TOYKH 2 Yepes
TOYKY 6 1O IEpECceYeHHs C JIMHMEH aCCHMMIISIHM
N0 BEHTHJIALMOHHOMY BO3IyXy, MPOXOASIUEN H3
TOYKH p 4epe3 TOYKy 6 (TOUka IepeceHueHHs Ha
puc. 2.12 oGo3nauena OykBoit k);

8) ompenenaror Tpebyembili pacxonm Npomy-
BOYHOI'O BO3/IyXa, KI/4, 3aBUCAIIMH OT OTHOLICHUS
LJIHHBI OTpe3ka [6'x] K anuHe nuHmH [ox],

G: = Gy.al6'x]/[ex];
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9) BLIMMCASIOT  PACXOA  BEHTW/SIMOHHOTO  Puc. 2 13. Xon pacdeta NPORYBKM BepXHElH 30HHI NOMe-

BO3AYyXa, Kr/u, BXOZSMIEro MOJ YKPBHITHE,
Gy = Gun—Gi;

fpy HAMHYUM NPORYBKM PACXOA BO3AyXad, yAa-

JI9eMOr0 MECTHBIM OTCOCOM, OCTAeTCA HEM3MEH-

HEIM;

10) onpene;1si0T pacxon TenNoTH, KJK/4, Ha
MO0 peB NPORYBOYHOrO BO3AyXa

0. =G, (I, —I,.).

Jluuus pe’ Ha puc. 2.12 npeacrasiaser coboi
JIHHMED NPONECCa ACCHMMIISIHY BIArd U TEMIOTHI
CMECBIC TMPOAYBOYHOIO BEHTWISHMOHHOIO BO3-
Ayxa.

[IponyBky BepxHel 30HLHI TOMEIEHHS [Uist
OpeJOTBPAIUEHHsT KOHACHCAWY BJIATH DACCYd-
THIBAIOT TIO CXEMeE TPOLECcca, NMPUBENCHHOTO HA
puc. 2.13;

1) Ha TepeceyeHUM STMHHU d, = CONSt, COOT-
BETCTBYIOMCH pacueTHsIM nmapaMerpam b uig xo-
JIOAHOTO NEPHOAA TOAd, ¢ JHHHCH BHIOPAHHOMN
TEMIEPaTYPbl TPATOKA HAHOCAT TOYKY 4, Xapax-

mieHns Ha [ -d-puarpamme

TePU3YIOUIY O MapaMeTpbl MPUTOYHOrO BO3AYXE;

2) ucxoad u3 oTHoweHua € = Q/G,,, NPoBo-
JAST H3 TOYKH 1 JMHUIO MK MPOLECCa aCCHMMWIALINK
TEIIOTH U BJIATH;

3) HA JMHHIO TIpoUecca HAHQCAT TOMKY p,
XapaKkTepu3ylomyo napaMmeTphl Bo3ayxa B pabo-
4eil 30HE; 3TH NApaMeTpPhl JOIKHBI COOTBETCTBO-
BaTh TPSOOBAHUAM CAHHTAPHBIX HOPM;

4) onpeaensroT cBsA3bBatouwi adpexr, r/xr,

Ady ,=d, ,—dy,;

5) BBIMUCJISIOT PACXOJ NPUTOYHOrO BO3AYXa,
Kr/4, o dopmyine (2.46),

6) 3Hast pacxo] BO3/yXa, yJajisSeMOoro MecT-
HBIMH OTCOCAMH U3 30HBI C OTMETKAMH HIXE 2 M
OT 107a, NOJy4YaioT PACXOX BO3AyXa, KI/4, yja-
JISEMOTO U3 BepXHell 30HBI

G,=G-G,:
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7) HAXOAAT CpeAHee BIAroCOACPKaHUE BO3-
nyxa, I'/kr, B BepXHel 30He

d, = d, + (G, 10° — G, Ad, )/G,,

nepeceveHHe JMHHE d, ¢ JMHUEH mpomecca aact
TOUKY 6, XapaKTepH3yIOlIyIo NapaMeTphbl Bo3Ayxa
B BEpXHeH 30HeE,

8) olpelensioT HEOOXOMMMYIO TEMIIEPATYPY
BO3/yXa MOJ MOKPBITHEM !, mo ¢opMyne (2 49);
JIMHUSA TeMIEpaTyphl 7, HAa IepeceyeHUH ¢ NUHHUelH
d, MacT TOYKY €', XapaKTepH3yloLlylo Heobxomu-
Mble (0 YCIOBHSM TNpeROTBPALICHHS KOHAeHCA-
HUM) TapaMeTpsl BO3IyXa B BEPXHeit 30He, U, eclIH
TOYKA 6’ JIEKHUT BBIIIE TOYKH 6, KAK B JIAHHOM
ciyyae, HeoOXOAMMBI IPOAYBKAa HJIM JONOJHU-
TeJBbHBIA ITOMOTPEB BO3yXa,

9) npuHHMMalO0l INpPOAYBKY BO3Ayxa, Harpe-

THIM, Hampumep, Ao Temnepatyphl 40 °C; B 3TOoM
ciy4ae mapaMeTpbl MPOAYBOYHOro BO31yXa OynyT
COOTBETCTBOBATh TOYKE 2,

10) npoBOAST M3 TOYKM 2 4Yepe3 TOYKY €
JINHUIO JIO0 HepeccueHMst ¢ JIHHMEH mnponecca Mo
BEHTHIIAIIMOHHOMY BO3AYXy (TOYKa K);

11) ompenensroT pacxol HPOJYBOYHOrO BO3-
Iyxa, Kr/4:

G, = G&'x]/[ex];
12) BBIMMCIAOT pacXoj BEHTHJIALMOHHOIO
BO3lyXa, Kr/4.
G, =G-G,
13) HaxomgT pacxon TemnoThel, kJX/4, Ha
MOJOTPEB NPOAYBOYHOIO BO3JyXa:

Q. =G.(I,-1,).

I'n1aBa 3

OCOBEHHOCTU BEHTWISLIMU
KNUJBIX U OBHIECTBEHHBIX 3JIAHUMA,
BCIIOMOTATEJIhHBIX 3/IAHUM U ITIOMEILEHUA
NMPOMbBIHIJIEHHBIX NPEAITPUATUIN !

3.1. OBHME TTOJTOXKEHUSA

Buibop cxeMbl BEHTHIANMH IUIS CO3JJAHUS
B TIOMEIUEHASX BO3JYIUHON Cpembl, YIOBJIETBO-
psioliell YCTAHOBJNGHHBIM TIHTHEHHHECKMM HOD-
MdM ¥ TeXHOJIOTHYECKHM TPEeOOBAHUAM, 3ABHCHUT
OT Ha3HAYEHUS 3[aHUsI, €ro 3TAKHOCTH, XapakTepa
NOMEUICHAA W HaJIM4YUs BpeIOHBIX BBINCJIEHHH.
KpatHocTh BO3ayXxooOMeHa it GOJIBLIMHCTBA
noMewtennii ycranopieHa CHull, a takxe BCH
u npuBeAeHa fattee. Ecu 1u1s paccMaTpuBaeMoro
noMellleHns KpaTHOCTL Bo3AyxcoOMeHa He ycra-

! Cm Takxke CHull 2 04 05-86

noeneHa CHuIl m npyruMu HOpMAaTHBHBIMH H0O-
KyMEHTaMH, BEHTHJISIUIMOHHBIN o0beM onpepens-
FOT O pacHeTy.

B oO0mieCTBeHHBIX, aJMUHUCTPATHBHO-OBITO-
BBIX 3JaHMAX M HOMEMIEHHAX MPOMBINLICHHBIX
OpennpHATHI, 000PYJOBaHHBIX BEHTHIIANMOHHE-
MU CHCTEMAMH C HCKYCCTBEHHBIM NOOYXICHHEM,
B XOJIOJHBIH IEpHO, ronia ciIeAyeT, Kak IpaBuio,
obecneunBarhk 0GajJaHC MO pPacxoday NPUTOMHOrO
U BBITAXHOIO Bo3ayxa. B paifonax ¢ pacueTHOMH
TeMuepaTypoit HapyxHoro Bo3nyxa — 40 °C u nu-
xKe (mapaMeTpsl B) uid oTHX 31aHHIA TakXxe upo-
eKTHPYETCH CHCTEMa BEHTWIANUM C HMCKYCCTBEH-
HEIM NOOYXeHHEM.

Meteoponoruueckue ycJIOBUS B HOMEIIEHHUSAX
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KHJIBIX 34aHUHA B TEINBIH NEPHOJ FOJ3a HE HOPMH-
pyroTca; B OOIIECTBEHHBIX U aIMHHHUCTPATUBHO-
OHITOBBIX 3AaHHSX YCIOBMA He HOPMHPYIOTCH
B NEPHOBL, KOIIa IOMEIEHUA He UCTIONBL3YIOTCH
H B Hepabouee Bpems.

B XonmoaHblit nepuoi rosa B OOMIECTBEHHLIX,
AOMUHMCTPATUBHBIX ¥ OPOM3BOACTBEHHBIX IOMeE-
IEHWAX OTAIUIMBAEMBIX 3[IaHMH, KOrJa OHM He
HCTIONb3YIOTCA, a TaKXkKe B Hepabouee BpeMms, clie-
JyeT OPHHHMATb TEeMIepaTypy BO3AYXa Huxke
HopmupyeMoit, Ho He Humke 5°C, ofecneuunas
BO3MOXHOCTb  BOCCTAHOBJIEHHS HOPMHpYyeMoil
TeMNepaTypsl K Hayajy MCHOJIb30BaHMS MOMeILIe-
HHA MM K Hayajay paboTsl

B ob6cayxkuBaeMoii 30He 0OHIECTBEHHBIX H aj-
MMHHUCTPATHBHO-OBITOBBIX MOMEWICHWIt NpPH KOH-
JHOMOHUPOBAHUM BO3JlyXa MeETEOPOIIOTHYECKHE
ycnoBus HeoOxoauMo obecrieyMBaTh B mpenesax
ONTHMANIBHEIX HOPM B COOTBETCTBUM C YKa3aHMs-
mu CHull 2.04.05-86 (npunoxenue 4).

Jis obecneuenns TpeGyeMBIX METECOPOIOTH-
YECKHX YCJIOBMH B OOIIECTBEHHBIX M aMHHHCTpa-
THBHO-OBITOBBIX ITOMEIIEHHAX 3JaHHH B paiioHax
€ pacyeTHOM TeMIepaTypod HapyXKHOTO BO3AyXa
—40°C n Hnxe (napamerps! B), xpoMe nomente-
HHH ¢ BIAXHBIM H MOKPBIM PEXUMAaMH, B XOJIOA-
HBI NEPHOJ TOfa KOJIMYECTBO NMPUTOYHOTO BO3-
yXxa JOJKHO MPEBBIIIATh OpraHH3OBAHHYIO Bbl-
TAKKY B 00beMe OJHOKPATHOTO BO3AYX00OMeEHa
B 4ac, Ho He Gonee 6 M3/u Ha 1 M? mWIomann nona
nmoMelleHnit BeIcoTol Gotee 6 M.

JIiIs eCTeCTBEHHOTO IPOBETPUBAHAA B IOMe-
WEHHUAX KUIBIX, OOIHECTBEHHBIX M AJMMHMCTpa-
THBHO-OBLITOBEIX 34aHNH He0OXOANMO IpeAycMaT-
pUBaTh OTKphIBaeMble (OPTOUKH, (HpaMyru WM
JApyrue NPUTOYHBIE YCTPOHCTBA.

B nioMenieHHAX OOIECTBEHHBIX, aIMHHACTPA~
TUBHO-OBITOBBIX M TIPOM3BOACTBEHHBIX 3JaHHii,
pacnoioXeHHbix B IV KiMMaTHUeckoM paioxe,
a Takxe npu oOOCHOBAHMM H B APYTHX KIMMaTH-
YeCKHX paioHAx, IpH y/eJbHbIX U30BITKAaX ABHOM
TennoTs! Gosee 23 Br/M® AOMOTHATENLHO K CHCTe-
MaM OPUTOYHOM BEHTHISIMH CISAYeT IpeaycMaT-
pHBATH MOTOJNOMHBIE BEHTWIATOPBI H BEHTHJIATO-
pHI-BEEPHl (a3paTopbl) ATA HEPUOAHYECKOrO YBE-
JIHYEHUS CKOPOCTH [BHKECHHMS BO3JyXa B TEIIbIHA
nepnoA rofia shluie AonycTHMoi (cortacio FOCT
12.1.005-88), no He Gosee ueM Ha 0,3 M/c Ha
pabounx MecTax HJIM Ha OTAEJIBHBIX YYaCTKaX
TOMELICHHH.

CucTeMbl BEHTHIANMA C E€CTECTBEHHBIM IO-
6yxeHueM (UIaXThl U CETH) MOMEHICHUH KIIbBIX,

0oOUIeCTBEHHBIX, 4 TaKXe aMHHUCTPAaTHBHO-ObI-
TOBBIX 3/1aHU} PAcCYMTBIBAIOT C yUeTOM IpaBUTa-
LHOHHOTO JIaBJIEHNA, COOTBETCTBYIOMEro pa3Hoc-
TH BECOB HapyXHOro BO3AyXa IPH TeMIlepaType,
paBHo#t 5°C, 4 mpH HOpMHpyeMOll TeMmmepatype
BHYTPEHHETO BO3/{yXa NOMEHICHUI 715t XOJIOJIHOTO
nepuona roga. Heob6xoanMo yuMTBIBATH HOBBIILE-
HHMe TEMIEPaTypbl BHYTPEHHETO BO3/yXa M0 BBICO-
Te mnOMellleHHd, IEHCTBHE CHCTEM BEHTHIISLMH
C MCKYCCTBEHHBIM HOOYXKIEHHEM H BO3MOXHOE
BJIMSIHHE BETpa.

[IpaMeHeHHe penMpKYIsduUM Bo3Ayxa B 06-
IIECTBEHHBIX, BCIOMOraTeIbHBIX 3[aHHUSX, a Tak-
Ke B IOMeLIEHUAX NPOMBINUIEHHbIX MpeTpHaTHii
perjIaMeHTHPYETCS YKa3aHHSAMH COOTBETCTBYIO-
mux CHull.

He monyckaercs peumpkynsnus Bo3myXa B 1o-
MEHICHUAX, B BO3AyXe KOTOpBIX MMeroTcs Oones-
HeTBOPHBIE GaKTepuH M rpuOKM B ONACHBIX KOH-
LEHTpaiuAX, YCTaHaBJIMBAeMbIX MHUH3IPaBOM
CCCP, nmm pe3ko BbIpaXeHHBIE HENPUATHDLIE 3a-
MaxH.

CucTeMBl BCHTHISIMH, KOHIAIMOHUPOBAHHS
BO3JyXa M BO3AYHIHOTO OTOIJIEHHS HeoOXoaumo
NIPOEKTHPOBaTh ODHIMMH: 7S XKUJIbIX M o0uIecT-
BEHHBbIX 3aHHH, NpeayCMaTpHUBas OTHeJIbHbIE CH-
CTeMbl B COOTBETCTBHH € TPeGOBAHHSIMH HOpMa-
THBHBIX NOKYMEHTOB; JUI8 OOILleCTBEHHBIX 3aHui
K OT/eJIbHBIX NOMEIeHHHE oOielf mioluangpo He
6onee 200 m? kareropuu [I.

Pacnpenenenue nputouHOro BO3myXa M yia-
JICHHE €ro M3 NOoMelleHHH OGILECTBEHHBIX, agMu-
HUCTPAaTUBHO-OBITOBBIX H MPOM3BOJACTBEHHbIX 3/7a-
HU, KaK IpaBHjo, CIEAYET MPOEKTUPOBATD C yve-
TOM PpeXHMa HCIONh30BaHHS ToMeHleHHH B Te-
4YEHHE CYTOK M rojAa, a TakXe NepeMeHHbIX Io-
CTYIUIEHMH B MOMeILEHHe TEIJIOTHI, BJIArd 4 Bpell-
HBIX BeulecTB.

[IpHTOK BO3yXa PEKOMEHIYeTCA MpexycMaT-
pHBaTh HENOCPeACTBEHHO B MOMEMICHHMS, Iae Mo-
cTosiHHO pafoTaroT WM Haxoaarca Jroxn. Ilpu
OpraHM3aldHd [PUTOKA BO3/lyXa CJIERyeT HMETh
B BHIY, YTO YacTh NPHTOYHOTO BO3JyXa, IIpelHa3-
HAQYEHHOTO [UIA JAHHOTO MOMEIICHHS, HONycKa-
€TCH NOJABATHL B KOPHAOPHI HIIM CMEXHBIC TIOMe-
menus, Ho He Oonee 50% konnuecTBa BO3ayxa,
NpeaHa3HaYeHHOIO U1 00CIyXKHBAEMOTO TOMe-
ICHUA.

B nomemenus xuasix, oOIIECTBEHHBIX M af-
MUHMCTPATHBHO-OHITOBBIX  3[aHUMH NPUTOYHBIA
BO3IyX PEKOMEHJYeTCs NOJaBaTh M3 BO3AyXOpac-
npeaeHTeNeH, PacloNOXKEHHEIX B BepXHed 30He,
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BoszpyxopacnpeseanTenn CIeyeT IpAMEHSATh,
KaK IPaBMIIO, ¢ YCTpOKCTBaMHU:

JUIS M3MEHEHHS HANpaBJICHHA TPUTOYHOH
CTPYM B HOMeNIEHUAX XWIHIX, 0OmeCTBeHHbIX,
A[IMHHHACTPATHBHO-OBITOBBIX M IPOH3BOJCTBEH-
HBIX 3[aHAMH;

I perylIApOBaHMS DPACXOAa IPHTOYHOIO
BO3/lyXa B MOMEMEHMAX XUJLIX (B CHCTEMax BO3-
JOyLUIHOrO OTOIUIeHHS), JeveOHO-mpodHmakTHYeC-
KHX 3[@HHH K 30aHUM JeTCKHMX y4pexXaeHuH; B Ho-
MeILeHUAX APYTUX 37aHHH —pH 000CHOBaHUM.

Jns moMeuIeHM# XHWIBIX 34aHAH, OOIBHUIL,
3naHNi ynpaBieHHH CKOPOCTh BBIXOJA BO3AYXa U3
BO3yXOpacnpelenuTened, a TakkKe B BBITSDKHBIX
OTBEPCTHAX NPH OTCYTCTBHM MECTHBIX TIIyIIMTeE-
el IyMa ClleyeT OTpaHMYHBATL 3 M/C.

BosnyxoBoApl JOOBIX CHCTEM I MHOTO-
9TAXKHBIX KHJIBIX, OOLIECTBEHHBIX H aAMHMHHCTpA-
THBHO-OBITOBBIX 3HaHHH ClexyeT NPOEKTHPOBATH
¢ BepTHKaJIbHBIMU KOJUIEKTOpaMHu (KpoMe Jieuel-
HO-IPOGUIAKTHYECKUX YUPEXKIACHUN) U C FOPU3OH-
TalbHBIMH KOJIJIEKTOpaMH, 0OBEIMHAIOMKMHE TI0-
3TaXHbIe BO3AYXOBOABI He Oollee MATH 3TaxeH.

Bo3nyxoBonmbl 11 MOMELIEHHH KaTeropui
I" u T u3 pasusix 3taxei 3ganni 111, I11a, 1116, IV,
IVa 1 V cTeneHn orHecTOMKOCTH HE JONYCKaeTcs
o0beqUHATD BEPTHKAJIBHBIME KOJIJIEKTOPaMH.

IIpr npoexTHpOBaHMH IIOMEUIEHNH 17 BEH-
TH/IAIMOHHOTO 0OOPYJOBaHHMS B XHJIBIX, OOLIECT-
BEHHbIX H AAMHHHCTPATHBHO-OBITOBBIX 3JaHHIX
cnenyet cobmonats TpeGosanns CHulT 2.09.02-85.

3.2. )KWIBIE 3JAHUSA !

B XmibIX 3[aHHUSX, KaK NPaBHIO, MPOEKTH-
PYIOT BBITSXKHYIO BEHTHJIALMIO C €CTeCTBEHHBIM
nobyxnenneM. KoMneHcanuio ymamsieMoro Bo3-
JyXa MpeayCMaTpHBAIOT Kak 3a CYeT HOCTYIUIeHust
HapyXXHOTO BO3JyXa, TaK M 3a CYeT NepeTeKaHHs
Bo3yxa M3 Jjpyrux nomewenni. Ioctymnenue
HApYXKHOTO BO3IyXxa B IOMEIeHHs KBapTHP
HpepycMaTpuBaeTcs Yepe3 GOpPTOUKH, OKHA, dpa-
MYrH, a TAKXe Yepe3 HeIIOTHOCTH OKOH M JBepeii.

B knuMaTHYecKux paiioHax ¢ TeMiepaTypoi
paubosiee  XONOAHOH nNATHAHEBKHM (obecneueH-
Hoctbio 0,92) Huke —40°C B XKWIBIX 3HaHMSX
BBICOTOM B Tpu 3Taxa u Oojee gonyckaeTcs Ipo-
eKTHPOBATb NPHTOYHYIO MEeXaHHYECKYIO BEHTHIIS-
LHIO C MOACTPEBOM HApPYXHOTO BO3yXa.

I Cm. taxxke CHull 2.08.01-89.

LY

B XubIX 37aHHAX, PAcHoNOkeHHbIX B IVA
KJIMMaTHYeCKOM MOApaioHe, maomnyckaercs ycra-
HAB/IMBATh HHAMBMAYaJIbHble KOHIULMOHEDPHI MK
APYrHe OXJIAXJAIOUIHE YCTPORCTBA ¢ LeNbIO MOA-
JiepKaHUsA TEMIIEPATYphl BHYTPEHHEro BO3AYyXa He
Belie 28 °C. B kyxHSIX M >KMIBIX KOMHATax cjie-
IyeT OpeXycMaTpUBaTh BO3MOKHOCTb YCT2HOBKH
¢enop. Ilpu pacdeTe BEHTWISIMM HapaMeTpsbl
BHYTPEHHETO BO3/yXa M KPATHOCTb BO3yXxooOMe-
Ha NPUHAMAIOT B COOTBETCTBHH C JAHHBIMH, NPH-
BeJeHHbIMA B Tabn. 3.1.

BBITSDKHYIO BEHTUISANHIO XXKUIBIX KOMHAT BO
BCEX KBapTHpax cleayeT IpeaycMaTPHUBAThL 4epes
BBITSDKHBIE KaHAJIBI KyXOHb, YOOpHBIX, BaHHBIX
(mynieBbIX) M CYHIMIBHEIX IIKadOB. B kBapTupax
B YeTblpe KOMHATHI H Oosiee 6e3 CKBOBHOTO MIH
YrJIOBOro NPOBETPUBAHMUS JODKHA OBITH 3anpoek-
TUPOBAHA €CTECTBEHHAS BBITSDKHAS BEHTHIISALASA
HENOCPEACTBEHHO U3 XKUIIBIX KOMHAT, HE CMEXHBIX
C CaHWUTAPHBIMH y3JaMM H KyXHSMH. BeHTHng-
HHOHHBIE KaHAJIbI U3 TOMELIEHHH KyXOHb, ybop-
HBIX, BAHHBIX (AYLICBBHIX), KJAJOBBIX IJI HPOIYK-
TOB HE JOMYCKAeTCH OOBEAMHATH C BEHTUJISLIMOH-
HBIMH KaHAJlaMH M3 TOMELUEHHH MOKBAPTHPHBIX
TeHepaTOPOB Tenja, rapaxei, a Takxe nomelle-
Huil, oGpanicHHBIX Ha pasiuYHble dacagbl.

Ilpn npoexTHPOBaHMM BEHTHJIALMH KYXOHB
M CaHMTAPHBEIX Y3JIOB MOXHO OOBENUHSATH: rOpH-
30HTANbHBIA BEHTHISIMOHHBIA KaHAN W3 BaHHOHM
win ayieBoil (Ge3 yHMTa3a) ¢ BEHTHISIIMOHHBIM
KaHaJIOM M3 KYXHHM TO# e KBapTHUDbI; BEHTHJIf-
IIHOHHBIE KaHaJIbl U3 YOOpHOI, BaHHOH (ylLeBoi)
U CYIIHABHOTO 1kada ToH ke KBAPTHPLI, BEPTH-
KaJbHbIC BEHTHJIALMOHHBIE KAaHAjJbl H3 KYXOHb,
XO3fUCTBEHHBIX NMOMELUCHHM, YOOPHEIX, BaHHBIX
W CYUIMJIBHBIX unca(f)on B COOPHBIN BEHTUIISAIIAOH-
HBIH KaHall. Takoe 0OBEHHEHHE NONYCKACTCH MpH
YCJIOBHH, YTO PACCTOSHUE IO BLICOTE MEXJY NpU-
COeIUHAEMBIMH MECTHBIMUA KaHAJJAMH COCTABIfeT
He MeHee 2 M. MeCTHbIE KaHAJbI, PHCOCIUHSE-
Mble K cOOpHOMY KaHaly, JO/DKHBL ObITB 0Gopy-
J[OBAaHbl XATIO3UAHBIMY pElIeTKAMH, HOIYCKalo-
IMIMH MOHTZXXHYIO PeryJdpoBKy.

B XyxHSX KBApPTHpP, PaclOJOXeHHbIX B JBYX
BEPXHUX 3TaXaX H He 00OpyJOBaHHBIX Ta30BEIMHA
BOJIOHArpeBaTeNsIMHU, IONYCKAETCH YCTPOKCTBO
MeXaHHYECKOH BEHTHUIISIIHHU.

BeHTHIIAIMIO H TIPOBETPUBAHHE 3AKPLITHIX
JIECTHHMHBIX XJIETOK cjlenyeT oOecnevydBaTh YCT-
pPOMCTBOM BEHTUJIAIMOHHBIX IHAXT, OTKPBIBAIO-
muxcs okoH, ¢pamyr u doprouex. IIposerpusa-
HHe JECTHUYHBIX KJIETOK O3 eCTECTBEHHOTO OCBe-
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TABJULA 31 PACYETHAS TEMIIEPATYPA U KPATHOCTb OBMEHA BO3[JVXA B
MOMEIEHUAX KBAPTUPHBLIX JIOMOB U OBIEXUTUN

ITomerenus Pacuernas OObeM MJIM KpPaTHOCTb BO3AyXooOMeHa B 1 4
TeMneparypa
Bo3yxa, °C
TIPUTOK BBITAXKKA
Kumas KOMHATA KBAPTUPHI K OOMIECKHUTHS 18(20) — 3 Mm%y ma 1 M?
IJICI{aAd KOMHAThbI
To xe, B paifonax ¢ 1eMnepatypoil Ham6o- 20(22) - To xe
Jlee XOJNIOAHON NATHAHEBKH (0becleyeHHo-
cteto 0.92) — 31°C u uuxe
KyxHg B KkBApTHpax U OOGIIEXUTHIX 18 - > 60 M3/u
Cymnnbuslit mixad nis ogexasl u odysn B - - 30 M3/u
KBAPTUDPAX
Bannag 25
} - 25 M3/
V6opnas unanBuIyanbHas 18
CoBMENICHHOE TOMEIICHAE YOOPHOU H BaHHOMH 25 } 50 M/
To xe, ¢ HHOUBHUIYAJBHBIM HAarpeBaTeaeM 18 /
VmebiBanbHas o0mias 18 - 0.5
Hywesas obmas 25 - 5
V6opHas obias 16 - 50 m*/u Ha | ynuras
u 25 M3/ ma 1 nuc-
cyap
BectuOronb, 00muit KOpuaop, JeCTHUUHAS 16 - -
KJIETKa B KBapTUPHOM JIOMe
To xe, B 0OMIEKNTUA 18 - 1
Iomernerns NS KyJIbTYPHO-MAaCCOBBIX 18 - 1
MEPONIPUATHI M OTIBIXA, y4eOHBIX M CHOPTUB-
HBIX 3aHATUH, IOMEHICHUS ANA A MUHACTPAIHH
M MepcoHaTa
ITocTupoynas 15 ITo pacuerty, HO 7
He MeHee 4
nagunbHas, CyMMIbHAS B OOIIEKUTHH 15 Ilo pacuety, HO 3
HE MeHee 2
KnanoBas nn1s XpaHEeHUs! JIMYHBIX Bellei, 12 - 0,5
CHOPTHBHOTO MHBCHTAPS, XO3AHCTBEHHbIE H
OesbeBble B OOLEKHTUEX
ITanaTta u3onaTopa B OONICKHUTHU 20 - 1
Maiunnoe noMellerne TAGTOB 5 - ITo pacuety, HO He
meHee 0,5
MycopocbopHas kamepa 5 - 1 —gepe3 cTBOT
MYCOpOnpoOBOAa

IIpumeuanus 1
65ITh Ha 2 °C Bblllle YKa3dHHOM B TabGnune

B yrioBbIX NOMeEIIEHUSX KBAPTUP ¥ OOIMEXHUTHI pacyeTHas TeMIEpaTypa BO3/AyXad MOKHA

2. B necTBUYHBIX KJAETKdX noMOB mas 1V ximiMartideckoro paiiona u III6 kiuMartndeckoro moapaioHa, HOMOB

C KBapPTHPHBIM OTOIUICHUEM TEMNEPATYPa HE HOPMHPYETCH

3HaveHus B CKOOKax OTHOCATCH K MOMAaM s IpecTapesibix 1 ceMell ¢ UHBaNMIAMH.

LIEHAS CEQYEeT OCYILECTBISTb 4Yepe3 BLITSKHbIE
KaHaJbl M HIAXTHL

Ipu npuMenennn KaHaIBHOM IPATOMHON BEH-
THJIALMY, COBMELICHHOM ¢ BO3AYHIHBIM OTOILIEHH-
eM, MPEyCMATPUBACTCA 04444 BO3AYXA B KHUIIbIE
NOMELICHHS IIOCTOSHHO TI0 KAHATAM BO3/YLIHOTO
OTOIUICHHSL.

PexoMeHTyeMble MEHAMATbHBIE PA3MEPhI XKa-
JHO3HHHBIX PEICTOK: B KYXHAX OAHO-, ABYX- M

TPEXKOMHATHBIX KBapTHp G¢3 BBITSDKHBIX BEHTH-
naTOpoB -~ 20 X 25 cM; B yOOPHBIX U BaHHBIX KOM-
HaTax—15 x 20 cM. B XMJBIX KOMHaTax H CaHH-
TAapHBIX y37ax TNPeAYCMATPHUBAIOTCS peEryampye-
MBIC BBITSKHBIE DELIETKH, B KyXHSX HCIOIBHXK-
HbIE.

B HapyXHbBIX CTEHAX TEXHHYECKHX MOIIOJIAN
U NOABAJIOB HEOOXOOMMO NPOCKTHPOBATH IpO-
AyXH mIomanbio He Meee 0,05 m? xaxapii. O6-
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masl mIo@nb MPOAYXOB ACIKHA 00ecHeYHTh He
Menee veM 1,5-xpaTHelii 06meH Bo3nyxa B 1 4. Bo
BCEX TEPEropoJKax M BHYTPEHHHMX CTEHAX TeX-
HMYECKMX MOATIONHIA, 33 HCKJIIOYEHMEM IPOTHBO-
NOXAPHBIX Nperpaj, HeoOGXOAHMO YCTPauBaTh MO
NOTOJIKOM OTBEPCTHS NIOIaAbIo He Menee 0,02 M2,

19 BeHTHJISIMH XOJIOJHOTO 4ephaka ¢ Ke-
1€300€TOHHBIM TIOKPBITHEM B HApPYXHBIX CTEHaX
¢ KaxAoH CTOPOHBI 30aHHS ClIeAyeT IpeaycMar-
pUBaTh OTBEPCTHS CYMMApHOH IUIOUIABIO HE Me-
Hee 1/500 momaay YepaayHOro NnepekpbiTHd, a B
I u IV xnmaTudeckux paiioHax —He MeHee 1/50.

B 3aaHMSX ¢ TemwibIM 4epAakoM YIaJleHHe
BO3[yXd M3 YepAaKa NPOEKTUPYeTCs 4Yepe3 Bbl-
TSOKHBIE LWIAXTHL M3 pacyeTa OfHA MIAXTa HA Kax-
JIyO CEKLMIO JOMa; BBICOTA INAXTHI JOKHA OBITH
He MeHee 4,5 M OT MOKPBITHS.

3.3. 3JAHUA AAMHHUCTPATHBHBIX

YYPEXJIEHUN, MPOEKTHBIX U HAYYHO-
MCCAEJOBATEILCKUX OPTAHU3ALIUA

B 34aHMAX aJMHHHCTPATHBHBIX YUPEXeHHH
M IPOEKTHBIX OPraHU3alluii NPUMEHSETCH Mexa-
HUYECKass NPUTOYHO-BLITSKHAS BEHTUIAIuA. IIpu
pacueTe BEHTHIAIHA PYKOBOACTBYIOTCS JAHHBIMH,
nprBeJeHHbIMU B Tabi. 3.2.

B noMmemeHHsX agMHHHCTPATHBHBIX YUpex-
JICHHH X NPOEKTHBIX OpraHM3anui, pacloJIOkKeH-
ueix B IV kxnumaTtudeckoM paiione, HeoOxomumo
DOANEPKHBATh ONTHUMAJbHblE MApaMeTpbl BO3-
JYLWTHOH Cpellbl, IPOEKTHPYS KOHXUIIHOHHPOBAHNE
BO3/lyXa. B Ipyrux xIMMaTHYeCKHX PailOHaX KOM-
(opTHOE KOHAMIMOHMPOBAHME BO3AyXa HOMYCKa-
eTCA TPOEKTHPOBATh IpU TEXHHKO-IKOHOMHUUEC-
KOM O0OCHOBaHUH.

Jing xoHQepeHI-3aj10B, HoMeWeHni obuiecT-
BEeHHOTO NHTAHMS W NOMEIIEHHN KHHOAmmapar-
HOTO KOMIUIEKCa CJEAyeT IpeaycMaTpHBaTh ca-
MOCTOSATEIbHBIE CHCTEMBI TPUTOYHOH BEHTHISALHA
€ MeXaHHYeCKUM moOyxaeHuem. [ OCTaJILHBIX
MOMENIEHNHA NIPOeKTUPYETCS eIuHAs CUCTEMA NIPH-
TOYHOH BEHTHJISIIHH.

ITogasaTe NPUTOYHBIA BO3AYX HEOOXOAHUMO
HENOCPEACTBEHHO B KOH(epeHI-3abl, 00eaeHHbIe
3aJbl, KYXHH, BeCTHOIONH, a TaKxke B JPYrHe mo-
MEILEHHS BCIIOMOIaTeTbHOTO H 00CIYKHBAIOILETO
HA3HAYEHHS.

VianeHue BO3AyXa CAMOCTOSATENLHBIMH BbI-
TSKHBIMH CHCTEMaMH BEHTHJISALMKH C MeXaHHYec-
KM NOGYXICHHEM CiefyeT TMpelyCMaTPHBATH
JJ1s CAEAYIONAX TPYNI NOMEIIEHHN: CAaHHTAPHBIX
y3J10B U KyPHUTENbHBIX; IMPOEKTHBIX 3aJIOB H CIy-
KeOHBIX IOMEIEHAH, KaOHHETOB IUIOWAABIO

TABJIWIA 32. PACUETHAS TEMIIEPATYPA U KPATHOCTH OBMEHA BO3YXA B IIOMEIEHUAX
3AAHUN AJMAHUCTPATUBHBIX U ITPOEKTHAIX OPTAHU3ALIMI

Homemmenus Temnepatypa O0beM i KpaTHOCTH BO3MYXO- JlononHuTeIbHBIE YKa3aHUs
BO34yXa B obmera B | ¥
XOJIOIHBIR
NEPHOA I'0ld,  ppuToK BBITSDKKA
°C
[IpoexTHBIE 3a7Bl ¥ 18 IIo pacyeTy Ha acCHMMJISIHAIO -

KOMHATBI, CIyXeOHbIe
MOMELIEHNS U KAOUHETD!
wiomagsto 35 M* u Goiee
Cotyxe6nble IOMENIeHns H 18 3,5
KAOMHETHI ILIOINAABIO

Menee 35 M?, KOMHATBI

s paboThl ¢ 3aKa3umka-

MH, YUTAJILHBIE 3aJIbI apXH-

BOB M OMOIHOTEK, TIPOEKT-

Hble KAOMHETHI, KOMHAThBI

0OIIECTBEHHBIX OPraHmu3a-

UHMHA U 3KCMO3HMIUMH

Ipuemusle npy kabuHeTax 18 3
Koudepenu-3aasl ¥ 3amnbi 16
COBELAHAN

MammmHonucHble G10pO 18 3
KunoannapaTHbie u
3BYKOANnapaTHbIe
Xpanmjaun@a apXuBOB U
6ub.1MOTEK

3%

TenJa0BAarou3ObITKOB

2,8 —

24 -

ITo pacyeTy Ha aCCHMMIISIIUIO -
TeNnn0BIAron30LITKOB

3 _

ITo HOpMaM NPOEKTHPOBAHHS KYABLTYPHO- -
3PEJIMILHBIX YYPCKAEHUA
18

2 —
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Ipoooancenue maba. 3.2

IToMemenns Pacuernas OObeM WM KpaTHOCTH BO3nyXooOMena B 1 4
TeMIiepaTypa
Bo3nyxa, °C
TIPUTOK BBITSXKKa
IMoMenienust KODUPOBATb-
HO-MHOXHTENbHBIX CITyXK0:
OTAEJIeHNE CBETO- 18 3 3 MecTHBIH 0TCOC OT KaXI0-
KOIUPOBAaHUSA C y4ya- TO anmapara W Kjieesa-
CTKOM OTHENKH 4epTe- pOK—10 33JaHHIO HA
Xell U MepemyieTHO- TPOEKTHPOBAHKE
OpOIIIOPOBOYHOE
oT/EeNeHNE
OTJENIEHHE 3JIEKTPO- 18 5 6 MecTHBIE OTCOCHI OT Ayro-
rpaduuecKkoro xomu- BHIX (oHApEH, CYIIMIBHBIX
poBaHug, GoTokonu- yYCTPOMHCTB, anmapaToB HO
POBAHHA M MHKDPO- CYIIKE W TIISHICBAHHIO
dureMEpOBaHUS $boToOTHEYATKOB H IIPO-
LECCOPOB —TI0 3a4aHUIO Ha
NPOEK THPOBAHKE
oTaencHue odceTHOR 18 2 2 )
NeYaTH, peJakiIoHHO-
obopMUTENBCKOE
TO Ke, NOATOTOBKH H 18 5 5 » MecTHBIE OTCOCHI OT amn-
U3TOTOBJIEHUS EYAT- nmapatos OK-1 u OK-2-
HBIA opM O 33aJaHHI0 HA IPOEKTH-
TO JKe, NeYaTHOe 18 3 3 ) poBaHue
MaxkeTHble MacTepcKHe:
Y4aCTKH H3TOTOBRJICHUS 16 3 3
MaxeToB
y4acTkd cOOpKH OT- 16 2 2 MecTHBIE OTCOCHI OT KJjee-
JIeJIbHBIX MAaKETOB BapoOK H YKpBITHil Ha
Y4aCTKH OKPAacKH 16 3 5 ) Y4aCTKE OKPACKH — IO
MaxeToB 3aJaHAFO0 Ha NPOCKTUPOBA-
' HHE
IMomenienns naboparopun
HCCNeI0BAHUS TPYHTOB!
npenapaTopckas 18 5 5 -
npenapaTopckas Ipu ITo cxopoctn B pabouem npoe- M3 BepxHell 30HBI yhane-
HAJIMYMA BBITSDKHOTO Me BBITSDKHOTO 1DKada npH v = Hue BO3ayXa—B 00BeMe
nikada 18 =0,7 m/c, F =0,4 m? IBYKPAaTHOrO BO3IyXO-
XuMH4ecKas nabopa- oOMeHa TTOMeELCHAS
Topus
¢dbnzuveckas sabopa- 18 4 5 -
Topusi u naboparopus
N0 ONpEefeCHUIO Me- -
XaHHYECKMX  CBOMCTB
TPYHTOB
KyOoBas W AUCTMILIA- 15 2 5 -~
TOpHas
XpaHUJHILE TPYHTA 10 - 1
MenHiHCKHE TTYHKTHI:
KaOHHETHEl Bpada 20 2 1,5 -
NPOLETypHbIE 20 4 5 MecTHBII OTCOC OT CTepH-
JIH3ATOPOB — IO 3aJaHHIO
Ha NPOEKTHPOBAHHE
CronoBble Ilo pacuety-—-coriacHo 3aJaHHIO Ha TNpPOEKTH-

poBanue u TpeGoBannsm CHHII no npoexTupo-

BaHHIO MpPEeANpPHUATHA obLiecTBEHHOTO
NUTaHAS
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IIpodoasncenue maba. 3.2

ITomemernus Pacyernas  O0beM MM KpaTHOCTb BO34yx0o06MeHa B 1 4
TeMIiepaTypa
Bo3ayxa, °C
TIpUTOK BBITSDKKA
Bydets! 16 Ilo pacuery-—-cornacHo 3aJaHHIO -
Ha IPOEKTHPOBAHHE, HO HE MeHee
3-kpaTHOTO BO31yX000MeEHA 110-
MeILeHUS
Bectubtonn 16 2 - -
TapnepoGHble (00BeM 32 16 - 2 -
fapsepom)
KyputenbHble 18 - B obbeme Bo3ayxa, -

CanuTapHble Y375 16 -
VMEIBASIbHBIE 16 -
KoMHATHI JTMYHOH TMrueHsl 23 -
KEeHIUUH
IMoMemenus obCIyx uBato- 18 2
IEro MepcoHana
PeMOHTHBIE MacTepCKue:
CTOJSPHBIE 16 3
MeXaHHYCCKHE 16 2
Knanosble HHBEHTAPS, 16 -
obopynoBaHus, Oymaru u
KAHLEIAPCKAX TPUHANIICK-
HOCTeH
KrnamoBast 11 XMMHKATOB 16 -

(31 XOMHPOBAILHO-MHO-

KHTEBHBIX CITYX0)

Kragosbie yOopogHOro 16 —
VHBEHTaps M TIOMeLUeHHs

cOopa H nepepaboTKH

MAaKyJIaTypbl

yAanseMoro u3 Io-
MELIEHHS POEKTHBIX
3aJ10B U KOMHAT, Ciy-
5KeOHBIX TOMENIEHHH,
HO He MeHee 10-kpaTHO-
ro BO3ayXoo6MeHa No-
MEILIeHH s

100 m3/4 Ha 1 yHuTa3 -
HIIH TIHCCYap

Vnanenne BO3ayxa H3 -
canmapnm;c y3JI0B

MecTHBIE OTCOCHI OT Bep-
CTaka, Tie NPOU3BOIUTCS
maika, OT KjleeBapKu—IIO
3aJaHHFO HA HNPOEKTHPOBA-
HHE

)

5 ObecneunBaeTcs CaMOCTOS-
TEJBHON CHUCTEMON BBIT K-
HOM BEHTHIAIHH

1,5 -

IMpumeuanus: 1| OOwveMel BO3ayXa, yAasIeMOTO MECTHBIMM OTCOCAMH, CAEAYET KOMIEHCHPOBATH IPHTOKOM
BO3JYXa, YIHTHIBAS KO3 GHUHEHTH OJHOBPEMEHHOCTH paboThl 060PYIOBaHUs B NOMeImeHusX, [Ae YCTaHABIMBAOTCA
MECTHBIE OTCOCHI, KpATHOCTH OOMEHa BO3JYXa OTHOCATCA K OOIMEOOMEHHON BEHTHIIALMH.

2. B TA xIMMaTHYECKOM NOJPAHOHE B MOMEINEHMAX C MOCTOSHHBIM MpeOBIBAHUEM JIFOAEH PAacueTHYIO BHYTPEH-
HIOIO TeMINepaTypy BO3IyXa B XOJIOMHBIH NepHoI rofa ClAeayeT yBellM4uBaTh Ha 2°

35 M? n Gonee; XOJIOB M KOPHAOPOB; IOMEILCHH
KONHPOBAIbHO-MHOXHTENIBHEIX CHYyX0; moMerie-
HHil IpeNpUATHHA OOMIECTBEHHOTO MUTAHMS; aK-
KyMY/ISTOPHbIX; KHHONPOEKIIMOHHBIX, @ TaXxXke OT
BEITSDKHBIX IIKaoB U ykpeiTuil. N5 koHdepeHI-
3a710B U 32JIOB COBEIAHHH PEKOMeHayeTcs Mmpo-

€KTUPOBATEL CHCTEMbI BBITSKHOMN BEHTHIIAIIHH C €C-
TeCTBEHHbIM MOOyXneHueM. [Ipn 3toM HeoOGxo-
JuMo 00ecneyHBaTh MepHI IO NPeAOTBPAIIEHHIO
OIPOKUJBIBAHUS TATH.

Yaanare Bo3yX U3 CHYXeOHBIX NOMELIEHUH
A kaOHHETOB ITomazpio MeHee 35 M? crienyer 3a
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CHET TepeTeKaHuss BO3AyXa B KOPUAOP, a U3 Cily-
KeOHBIX KOMHAT M KaOMHETOB momaabto 35 M?
1 00Jlee — HEIOCPEACTBEHHO U3 [OMEILCHHI,

Bo3nyx006MeHn B MOMEIUEHHMSIX [POEKTHBIX
34JI0B, CJIYKeOHBIX MOMELIEHUAX 1 KaOUHETaX Clie-
JIyeT, KaK ITpaBujlO, OPr4HH3OBLIBATH IO CXeMe
«CBEPXY —BHH3», HJIH «CBEPXY—~BBEPX», 4 B KOH-
depeHI-3a1aX  «CBEPXY — BHH3 —BBEPX», JAOMYCKa-
IOTCS H ApYrMe CXeMbl BO3yX00OMeHa MpH co-
OTBETCTBYIOIEM ODOCHOBAHHH.

BBITSXKHYIO BEHTHIIAIIMIO C ECTECTBEHHBIM IO~
OyxaeHneM JomyckaeTcs NpeaycMaTpuBath B MO-
MEIICHUAX 3JaHUM BBICOTOH ONMH-TPH I3Taxa
€ KOJHYECTBOM coTpyldHukoB Mmeree 300 yen. Pe-
LHUPKYISALUUS BO3IYyXa MPUMCHSETCS B NMOMCILICHH-
4X, ONA KOTOPBIX BO3IYX000MEH onpeaensieTcs
pacYeTOM H3 YCJIOBMI aCCUMHUTSHIMM TETUIOBJIArO-
n30bITKOB. lleHTpann3oBaHHAS — PENUPKYIAIHISA
BO3/yXa AJig Ci1yxkeOHBIX ToMeleHuit u kaGuHeTOB
HE AomyckaeTcd. B npoexTHHIX 3a1ax, ciyxeOHbIX
TIOMEILEHHSIX H KaOuHeTaX, KOH(EpEeHIl-3a1ax U 3a-
JlaX COBENIAHHMH, B 3J4HMSX IPOCKTHBIX M KOH-
CTPYKTOPCKHX OpraHuzaumuif cnegyer obecreun-
BaTh ONTUMAaJbHEIE YCIOBHS BO3JYIIHOH cpeipl.
[Ips NMpoeXTHPOBAHHU KOHAUIMOHHUPOBAHUSA BO3-
Ayxa B KoH(epeHI-3aJaX M 3ajaX COBEIIAHHI
YCTPAaUBAIOTCS OJHOKAHABHBIE CUCTEMBI HH3KOTO
JaBJIEHHs C penupKynsumell Bo3myxa; B NPOEKT-
HBIX 3a7aX, CNyXKeOHLIX MOMEIICHUSIX M KaOuHe-
Tax — OAHOKAHAJILHBIE BRICOKOCKOPOCTHBIE, COBME-
UIEHHBIC C OTOIJIEHHEM CHCTEMBI C 3KEKIIHOHHBIMH
npubopamu.

Ten0BEIACTeH s, BIATOBBIICICHUS W BbIde-
neuns CO, OT moaeil B IpOEKTHBIX 3aj1aX B KOM-
HATaX, CNyXeOHBIX NMOMEILEHHSX, KOH(pEpeHU-3a-
JlaX W 3ajax COBeILaHHH B 3aBHCHMOCTH OT TEM-
nepaTypsl BO3JYXA PEKOMCHIYeTCA NPUHUMATD 1O
Tabn. 3.3.

[na madopatopubix nomemenuid HUWM ec-
TECTBEHHBIX ¥ TCXHHYCCKMX HAYK HeOOXOIHMO
TIPOEKTUPOBATL MPUTOUYHO-BEITSDKHYFO BCHTHIIS-
LHIO C MEXaHHYeCKHM NOGYyxACHHEM, IpeAycMaT-

TABJMIA 3.3 BBIIEJAEHUS OT 1 YEJIOBEKA
TEILUIOTHI, BJIATU U CO,

Temneparypa TernoBbraencnus, Br Braro- Bsimerne-
BO3/lyXa B 30HE Boiaeite- Hust CO,,
npeObIBaHUS IIOJIHBIE sB- CKpbl-  HMS, g

moneit, "C HblE  ThIC /4
20-22 105 70 35 50 20

23-25 111 60 51 75 20
26-28 116 49 67 100 20

puBas NpH HEOOXOZMMOCTH NOJOTPEB, OYHCTKY
W yBJIaXHEeHHEe Bo3ayxa. lIpm npoexkTupoBaHHH
BEHTHJIAIMH TEMIEPATYPY, OTHOCHTEIBHYO BIIAX-
HOCTh H CKOpOCTb JBIKCHHS BO3AYXd B HOMellle-
HUSAX saGopaTopuil cneayeT NPHHAMATE Kak s
TIPOK3BOJCTBEHHBIX NOMEILEHHHA, paboThl B KO-
TOPBIX OTHOCSTCS K KATEr OpHH JIETKHX, & TAKXKe HO
TEXHOJIOTHYECKAM TpeOOBAHHSIM. B mOMemIeHM X,
rae MpoH3BOASTCS paboOThI ¢ BpeNHLIMM BELIECT-
BAMHK BCEX KJIACCOB ONACHOCTH MWIH TPOMCXOOMT
BBIJIeJIEHHE TOPIOYMX NIApOB W Ta30B, HE JOMyCKa-
eTCs PEIMpPKYIAIHA BO3AyXa. B NMoMellieHudx la-
GopaTopuii JAOJKHBI GBITH TIPEJYCMOTPEHBI O1-
KPBIBAIOLIUECS MaCTH OKOH M CHCTEMEBI eCTECTBEH-
HOH BEHTWSSINHM JU1S Y[AAjeHds BO3AyXa M3 IO-
MeweHnii B HepaGouee Bpems. OO6beMm Bo3ayxa,
yAaageMoro 4Yepes BBITSKHOM mikad, cieayer
ONpPEAeTsTh B 3aBUCHMOCTH OT CKOPOCTH JBUXe-
HUS BO3/lyXa B pacueTHOM mpoeme mkada, co-
riacHo Tabm. 3.4.

Ilpu opranmzauuy NOAa4n NPHTOYHOTO BO3-
JyXa HEeNOoCpeACTBEHHO B moMelnienune sabopaTo-
puu ciaemgyeT noxaBate 90% oOwnema Bo3jdyxa,
yAAJISE€MOTO MECTHBIMH BBITSDKHBIMH CHCTEMAaMI,
a B KOPHAOP M XOJUI—OCTajJbHOE KOJIMYECTBO
Bosayxa (10%); npu 5TOM B XOJUTax 3MaHuil Ja-
GopaTopuit XHMHYECKOTO NpoGuis, NPUMbIKAIO-
I{HX K JIECTHHYHBIM KJIETKaM WJIH IHaxTtam Jud-
TOB, AOJKEH OBITH obecriedeH He MeHee uem 20-
KpaTHbIA 0OMeH Bo3ayxa; o6bemM X0JUI0B Cileayer
NPHHAMATE B pacueTe MHHMMAanbHBIM U He 6olee

TABJHUIA 34. CKOPOCTH JBHXXEHUS
BO3AYXA, YVIAJTAEMOI'O YEPE3 BBITSKHON
MKA®, B 3ABUCHMMOCTH OT MPEAEJBHO
JAOITYCTUMBIX KOHIIEHTPALIMH BPEJHBIX
BEIECTB B PABOYEW 30HE

CxopocTs ABHXEHHS
BO3/yXa B PACYeTHOM
npoeMe wwkada, m/c

TpenensHO NOMyCTHMbIE
KOHLEHTPALHHA BpPEAHBIX
BEIIECTB B paboueit
30HE, MI/M>

Bomee 10
Ot 10 no 0,1
Mesnee 0,1

——po
~ W

NpumMmevanns 1. INnomans pacderHoro cedeHus
npoema HeoOXOAMMO IPMHUMATHL paBHOi 0,2 M? Ha I m
AJIKHBL BBITSOKHOTO 1iKada.

2. Hpu paborax, CBSA3aHHBIX C BHUIETCHAEM B BO3IYX
aspo3oJieil ¥ mpUM BewlecTB 1-, 2- ¥ 3-ro knacca onac-
HOCTH, CKOPOCTb JBIKEHUsI BO3YXA B PACIETHOM IIpoeMe
BBITSDKHOTO IKada cienyer mpuHuMate 1,2- 1,5 m/c.

3. KoabbuuneHt oaHOBpeMEHHOCTH paboThl BBITIK-
HBIX [MKA(POB AOMYCKAETCS IPHHUMATD PABHBIM eAHuMIIE.
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TABJIMOA 35 3HAUEHUSA NOAIIOPA
BO3AVXA B 3JAHUAX XUMUHYECKUX

JIABOPATOPUIA
'
Iomeluenus Toamop Ha staxax, Ila
I'M 2M 3M 4M 5M
Jlabopatopuu 40 30 20 10 O

PaGoune xomuatsl mugs 80 70 60 50 40
TEOpeTHYECKO# paboThl

Kopugops! u x0ms! 70 60 50 40 50

130 M*> TIpM a3poOMHAMHMYECKOM pACYeTe TNpH-
TOYHBIX U BbITSKHBIX CHCTEM BEHTHJISIMH 3aHUM
nabopaTopuii XMMHYECKOro mpoduis HeobXoaH-
MO YYHTBIBATh TOANOP BO3AyXa B TIOMECILIECHHAX
(B 3aBHCHMOCTH OT 3TaXa, Ha KOTODOM pacIo-
JOXEHO ToMeleHue) coracHo 1abi. 3.5.

CucTeMbl TPUTOYHOH BEHTWJIAIUWH, KOHIH-
LHUMOHUPOBAHHS BO3/yXa ¥ BO3IYyLIHOTO OTOILIE-
Husl, 00CTYKUBAIOLINE TOMELIEHUS C TIPOU3BOMCT-
BaMu (mpoueccamu) kateropuid A, b v E, gomxHbi
NPOESKTUPOBATHLCS OTACIBHBIMM Ul TPYIIT MOMe-
Imenuit KaXJI0i M3 yKa3zaHHbIX kaTeropuid. Cucre-
MBI BBITSUKHON BEHTHJISLMN, OOCITY>KMBAIOLIME 1O~
MCILCHHS C TPOM3BOACTBAMHU (TpOLECCAMH) Ka-
Teropuid A, B W E, MOJKHBI NMPOEKTHPOBATLCH
OTIENIbHBIMH IS KaXZ0oro noMeuienns. Cucremy
BBITSXKHOM BEHTUJIANWH MOMEIIEHHH JabopaTopHit
C TMPOW3BOJCTBAMH (TIpOlleCCAMM) KaTeropuu B
(B TOM 4HCJIe TTOMEIECHU, IPEeHA3ZHAYCHHBIX IJIs
paboThI CO B3PBIBOMOXAPOONACHBIMH BENIECTBA-
MH), OGOPYHOBAHHBIX BBITSXKHBIMH LIKadaMu,
CIe/lyeT NPOEKTHPOBATD'

JIEHEHTPaIM30BaHHON OT BBITSKHBIX LIKaGoOB
C HHAMBHUYaIbHEIM BO3XYXOBOIOM U BEHTHIIATO-
POM IJISL KAXIOro HOMELICHHS;

HEHTPATU30BAHHON, MPH KOTOPOH BBITSXKHBIE
BO3[YXOBOJABI OT KaXJO0ro OTAEJIBHOTO Jabopa-
TOpPHOrO TOMelLleHus OObeHHAIOTCH B COOPHBIH
BepTHKAJbHBIH KOJIJIEKTOP, pa3MeniaeMbIit 3a mpe-
NelaMH 30aHMf, WJIH TOPU3OHTAJLHBIH, pa3me-
MaeMblil Ha TEXHMYECKOM 3Taxe B IMOMEIICHHH
Ui 00OPYIOBAHHA BBITSKHBIX CHCTEM

Ansa nomerienuit 1aGopaTOpuil ¢ MPOU3BOA-
cTBaMU (TIpONECCAMHM) KATErOpHA B BO3MOXHO
NPOEKTHPOBAHHE OOIWUX TIPUTOYHBIX KOJIJIEK-
topoB. OObenUHEHHE NOITAXHBIX OTBETBIEHHH
BO3JYXOBOJIOB MITH IOJTAXHBIX KOJIEKTOPOB JO-
nyckaeTcs He 6oJiee ueM s geBaTH sTaxeid Ilpu
9TOM HEeOOXOMHMO YCTAHABIMBATb CaMO3aKpbiBa-
rompecs o6paTHbie KIAnaHbl HA KaXIOM I03TaX-

HOM OTBETBJICHHH HJIH NO3TaXXHOM KOJUIEKTOPE,
06CITyKHBAFOIIEM IPYIIbL TOMeIeHHN 06uIel 1wio-
wanpo ne Gonee 300 M> B nomernienuu naGopa-
TOPMM MECTHBIC OTCOCHI M OOGIICOOGMEHHYIO BbI-
TSOKKY MOXHO OOBEIHHATL B OJHY BBITSXKHYIO
cuctemy. Bo3myxoBombl MECTHBIX OTCOCOB H 00-
LIEOOMEHHOH BBITSKKH MOTYT ObIThb OGBCAMHEHBI
B TIOMELICHNH I1abOpaTOpHM WMJIH B IOMENEHUN
BEHTHJISIUMOHHOTO oO0OpynoBaHua B cucremax
BHITSKHOM BEHTHIISLHH JIAOOPATOPHHA NPH yIajie-
HAM BO3ZYLIHON CMECH C XHMHYCCKH AKTHBHBIMK
ra3aMH cieflyeT IPUMEHATh BO3YXOBOIbI U3 KOP-
PO3HOHHO CTOMKHX MAaTepHalloB.

3.4. OBIIECTBEHHBIE 3JJAHUA

A. JleTcKHe JOUIKOJIbHBIE Y4YpeskIeHus !

B nmoMeumeHMsX OETCKHX CAJOB-fCIed Ipo-
eKTHPYIOT IPHTOYHO-BBITAKHYIO BEHTHIALHIO C
€CTECTBEHHBIM NOOYyXaenueM. IIpu pacdere Ben-
THJISUME PYKOBOACTBYIOTCS JaHHBIMM, TIDHBEJICH-
HbIMK B Taba 3.6.

JIns moMeIneHUi TPYNNOBbIX M MIPAJIbHBIX-
CTOJIOBLIX BO BCEX KJIMMATHYECKMX paioHaX, Kpo-
Me noapaiionos IA, Ib u II', npenycmatpusaror
TIEPHOJINYECKOE ECTECTBEHHOE CKBO3HOE HJIM YIJIO-
BO¢ NIpoBeTpHBaHue. B 1V kiumatTudeckoM paiione
NEPHOJUIECKOE CKBO3HOE WIIH YTJIOBOE MPOBETPH-
B4HHE TpeIyCMaTPUBAKOT Takke B CHANbHSX-Be-
paHgax, KyXHSX, CTHPaJbHBIX-pa3GOpPOYHBIX, Cy-
ITATBHAX-TJIAUTBHAX U TYaJICTHBIX.

Vpandare BO3QyX U3 TNOMEMICHHH CHAJICH,
MMEIOHINX CKBO3HOE MITH YTIIOBOE TIPOBETPHBAHMUE,
IOTIyCKAeTCsA 4epe3 IPYNIOBbIe TOMEUICHHS.

O6beM  BO3[yxa, yHANSEMOro OT OIHOTO
uwikada [pId CyNIKH AETCKOM Oew/bl, MPUHAMA-
ercsl paBHBIM 10 M3/4.

BuITsKHBIE BO3YXOBO[IbI, HAYIIHE W3 HMIIE-
6510ka, He JOJIKHBI MPOXOAMTH YEPE3 IPYNIIOBBIE
H CNaJIbHbIE MOMCIICHHS.

JIna METUUMHCKUX TIOMEIICHUH ClIeayeT npo-
€KTHPOBATb CAMOCTOSTEIbHbIC BBITSKHBIE KAHAJIbI.

J:1a nepuomnyeckoll nHTeHCMGUMKAUMH BO31Y-
X000MeHa Ha BBITSKHOM KaHale B TYAJETHBIX
KOMHATaX 6e3 OKOHHBIX NPOEMOB B HAPYKHBIX
OrpaxJACHUAX CJICAYeT YCTaHABIUBATE 10 OJAHOMY
OCEBOMY MaJIOTA0apPUTHOMY BEHTHIATODY.

Jas momorpesa HapyXHOTO BO3J/lyXa, IOAa-
BAEMOr0 B NOMEHICHHS CTHPAJIbHOH W rIaadJIb-

! Cm Takxke BCH 49-86
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TABJINIIA 3.6. PACYHETHAS TEMIIEPATYPA 1 KPATHOCTb OBMEHA BO3IVXA B
MOMEMEHMAX AJETCKUX JOMKOJbLHBIX YUPEXKIEHWUN

IToMmewenns

PacuerHas TeMme-

O0BEM WM KPAaTHOCTh BO3AyXooOMeHa B | 4

patypa Bosgyxa, °C

B KJIMMATHYeCKHX palloHax W HmoppaiioHax

1A, I, v 1A, 1B, IT BO Bcex, kpome IA, IB, IT
IB, IT III, IB,
19i NPUTOK  BBITSDKKA MPUTOK BBITSDKKA
Urpanpuas, npremMuas Miaiiiei 24 23 22 2,5 1,5 - 1,5
SICEIbHON TpynIbi
I'pynnosas, pa3geBaipHas 2-# 23 22 21 2,5 1,5 - 1,5
rpynmsl paHHero Bo3pacTa M 1-it
MITaJuie rpynnst
I'pynnosas, pa3nepanbHas:
2-# Mmagiie rpynmbl 22 21 20 2,5 1,5 - 1,5
CpexHEH W CTapuiei rpynibt 21 20 19 2,5 1,5 - 1,5
CpanbHu:
SICEJIbHBIX TPYIN 22 21 20 2,5 1,5 - 1,5
OIIKOJIbHBIX IPYMNI 20 19 18 2,5 1,5 - 1,5
Tyanetusie:
SICCJIbHBIX [PYNI 23 22 21 - 1,5 - 1,5
JOIIKOJIbHBIX T'PYIHI 21 20 19 - 1,5 - 1,5
3ajbi A1 My3bIKAJIbHBIX M I'AMHA- 20 19 18 2,5 1,5 - 1,5
CTHYECKHX 3aHATHH
Bydernble 16 16 16 - 1,5 - 1,5
IIporynounbie BepaHIbl 12 - — Tlo pacuety, HO HE - -
menee 20 m°/4 Ha |
pebenxa
TMomemenne GacceiiHa m1s obyde- 30 30 30 Ilo pactery; Ho He Ilo pacyery, HO
HUS JeTeH IUIaBAHHIO Menee 50 M°/1 Ha | He Menee 50 M3/g
pebenka Ha 1 pebenxa
MeauuuHCKHE TOMENIEHHS 23 22 21 2,5 1,5 - 1
CiyxeOHO-ObITOBBIE TIOMENICHUS 20 18 17 1,5 1 - 1
Kyxns 15 15 15 ITo pacuery - Mo pacuery
CrupanbHas 18 18 18 5 5 5 5
InagunbHas 16 16 16 5 5 5 5
duznoTepaneBTHYECKHH kabuHeT, 28 28 - 2,5 1,5 - 1,5

KabHHET Maccaxa

ITpumevanua: 1. B IA, Ib u IT' kauMmaTH4eckux noapaldoHax IPUTOK BO3AyXa B

TIOMEIICHHUS CileUyel

OpeaycCMaTpUBaTh MEXaHUYCCKUMHU BEeHTUIALMHMOHHBIMHA YCTAHOBKAMHU.

2. B nomelmeHnax CTl/lpa.TIBHOI?I U [J1aJuIbHOR CIIeNyeT OpPraHA30BbLIBATH MeXaHUYeCKH i

BO3yXa.

IIPUTOK M BbITSKKY

3. B TyasieTHBIX JOLIKOJBHBIX TPYII BLITSKKY BO3AyXa CleAyeT mpeaycMaTpuBaTh U3 yGODHOM.
4. B TyajeTax JEeTCKOM IPYILIEI, NPOEKTUPYeMOii Oe3 eCTeCTBEHHOTO OCBEILEHNS, BbITSKKA JODKHA ObITh HEe MeHee

3 o6beMoOB B 1 4.

HOH, MOTYT IIPUMEHSATBCH NPUTOUYHbIE HIKAGBI ¢ HC-
TOJIb30BAHMEM B Ka4yeCTBE HAI'PEBATE/IBHBIX 3Jle-
MEHTOB KajopudepoB, KOHBEKTOPOB MJIH pajHa-
TOPOB.

JI1s8 DOCTHPOYHBIX, HE OOOPYIOBaHHBIX CYy-
LIMJIBHBIMH 0apabaHaMy, MOOrPEB MOCTYNAOIIE-
ro BO3[yXa JOmMycKaeTcs OOeCrmeYHBaTh 3a CUET
TIOBEPXHOCTH HAarpeBaTeIbHBIX NPUOOPOB.

JIns MeTCKMX MOUIKOJIbHBIX YYPeXACHHH He
JOIYCKaeTCs MIPUMEHEHHE acOeCTONEMEHTHBIX BO3-
IYXOBOJOB B CHCTeMaxX BEHTUJISLMH.

B. Oo6meoGpa3oBaTe/ibHble MIKOJIbI,
IIKOJILI-HHTEPHATHI H NpodecCHOHANLHO-
TeXHAYECKHe y4HImma |

B y4eOHBIX TOMEIICHHAX TPOCKTUPYETCS TIPH-
TOYHO-BHITSKHAA BEHTUISAIMS U3 pacueTa 16 m3/u
BO3JyXa Ha OJHOro 4eyoBexa. [Ipu mpoekTupo-
BAHWM IPHUTOYHOH BEHTHISIMHM C MEXaHHYECKHM
nobyXaeHUeM JOJDKHA MpPeAycMAaTpUBATBCS €c-

! Cm. taxxe BCH 50-86 u BCH 51-86.
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TECTBEHHAS BBITSXKHASI BEHTHIISALHUSA B pa3Mepe Of-
HOKPATHOTO OOMEHa HENOCPEJCTBEHHO H3 yuebh-
HbIX TOMEIEHUH (KJIaccoB, jabopaTopwii, yueb-
HBIX 3aBe/ICHWI). YaanaTe BO3AyX H3 y4eOHBIX
TIOMEILCHUH CJIEYEeT 4epe3 PEKPEAnMOHHBIE MO~
MCIICHHS, CAHHTADHBIC Yy3JIbI, 4 TaKXe 3a CueT
IKchHUIBTPALMH Yepe3 HEIUIOTHOCTH OKOH. B mko-

Jlax ¢ 9HciIoM ydaiumxcesi Ko 200 BKIFOYHTETBHO
OTIYCKAETCH YCTPOMCTBO BEHTHJIAIHHM 6e3 opra-
HH30BAHHOIO MEXaHWYECKOro MPUTOKA. JlaHHbIE
JUls pacdeTa BEHTWISUHH NIPUBEIEHBI B Tab. 3.7.

TIpu npuMeHEHHH A y4eOHBIX TOMEIICHUN
CHCTEM BO3IYLIHOTO OTOIUICHHS, COBMEIICHHOTO
C BEHTHIAUMCH, HEOOXOZMMO TpexycMaTpUBaTh

TABJUWIA 3.7. PACHETHAS TEMIIEPATYPA 11 KPATHOCTDb BO3JYXOOBMEHA B
IMOMENMEHNAX WKOJ 1 YUY

ITomereHust PacueTHas TeMmeparypa Bozayxa, OOBeM WM KpaTHOCTH BO3-
°C, B KIMMAaTHYeCKUX pAaiOHAaX M nyxoobmena B 1 4
nonpaioHax
1A, 1B, I, I, v TIPUTOK BBITSXKEKA
Ir 1B, I
Kiaccel, kaOWHEThI, 1abopaTopuu 21 18 17 16 M3/9 Ha 1 wen.
VyeOHbIE MacTepcKue 17 15 15 20 M3/4 Ha 1 uen.
CnopTHBHBIA 3411, cTyausl Xopeorpaduu 17 15 15 80 mM3/4 ma 1 wen.
CnaJjipHble KOMHATHI 18 16 16 - 1,5
AKXTOBBIH 3471 —KMHOAyIUTOpHS M Kabu- 20 18 17 20 M3/u Ha 1 uen.
HET TEXHHYECKHX CPEICTB
PexpeaniiOHHbIE TOMENICHHS 18 16 16 — -
VunTeabckas, KPyXKH 21 18 17 - 1,5
bubauoreka, kaOUHETHI AMUHUCTPAIMH, 21 18 17 - 1
KOMHATBl OOINECTBEHHBIX OPraHu3aiui
KaGuner Bpaua (MeIuiuHCKasi KOMHATA) 23 22 21 - 1,5
PazneBanbible TPU CHOPTUBHOM 3alle 22 20 19 - 1,5
Hymessie 25 25 25 - 5
PaspeBajibHble mPU YIHIEBBIX 23 22 20 B 00beMe BBITAKKU U3
JyIIEeBbIX
V6opuble 21 18 17 50 m3/a ua 1 ynmTas,
25 m3/4 Ha 1 muccyap
VMbiBaJIbHBIE B OTHETBHOM HOMEIIEHHH 23 22 20 - 1
KoMHATBI 119 YHCTKA OXEKbl H 00yBH 20 18 17 - 3
TapnepoOHeie 1 KJIAXOBBIC OMEKIbI U 19 16 16 - 1.5
0o0GyBu
BecTuGronn 19 16 16 - -
Cronosas:
ropsYuii uex 5 5 5 Io pacuety
(8 Hepabouee BpeMs)
LEXH XOJOMHBIN, JOTrOTOBOYHBIM, 16 16 1 3 4
MSCHO#, PHIOHBIH, OBOLHON
MOWKA CTOJIOBOM M KyXOHHOM MOCYIbI 20 20 20 4 6
KJ1aIoBas OBOwLIEH 5 5 5 - 2
KJIAJOBasi CYXHX TIPOAYKTOB 12 12 12 - 2
3arpy304HO-TapHas 16 16 16 - -
obeneHHBIf 320 16 16 16 He menee 20 m*/4 Ha 1
MOCaTOYHOE MECTO
Kunoannapatnas 16 16 16 Ilo 06BeMy BBITSIKKH
OT KMHOIIPOEKTOPOB
doronaboparopud, kuHopoToIaboparo- 18 18 18 -
pusl, TEXHUYECKHUH UEHTP
Vrosox XuBoi NpUPOIbLI 20 - - - 5

IIpumevanus 1. B knaccHsx nomeweHusx nias I-IV kmaccoB m B yrioseix kKabMHeTax, KOMHATAX OTAbLIXA

(CranbHBIX-UTPOBLIX) M CHAJBHBIX KOMHATaX pacYeTHYIO TeMIepaTypy CiiefyeT HpHHUMaTh Ha 2 °C

BBIINE YKA3aHHOI.

2. O0beM ymanseMoro BO3OyXa OT BBITSKHOTO XMMHYECKOTO lukada npuaMMaercsd paBaeiM 1100 Mm%/

3. V Hax[JayHoro TOYMJIA JOJUKHBI NMPemyCMATPHBATLCA YKphITHE M obecnmLiuBarolui arperaT

4. Kneesapku mOJKHBI OBITH 060PYHOBAHBI YKPHITHEM, JOKAJIH3YIOLINM BRIJENECHMS, B MECTHOM BBITSDKKOM.

5. IIpu pacyere CHCTEM BO3IYIIHOIO OTOIUICHUS TETUIOBBIAEAEHUA OT ONHOrC y4aiuerocsd B y4eOHOM MoMeLUeHHH

NPUHUMAIOTCS paBHBIMH 69,8 BT
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ABTOMATHYECKOE YNpaBJleHHE ITHMH CHCTEMAaMH,
B TOM 4YHCJle MOAJEpXaHHe B pabouee BpeMs
pacueTHOH TeMnepaTyphi 1 OTHOCHTEJIRHOMA BJaX-
HocTH B mpefienax 30-60%, a B Hepabouee BpeMs
TemnepaTypsl He Hike 15°C. B Hepabouee Bpems
TOTYCKAETCSA HCIOJIb30BAHUE PEUMPKYJISIUAH BO3-
IyXa B CHCTCMAaX BO3AYLIHOIO OTOIUICHUA y4eb-
HeIx noMmemieHuid. Temmepartypa Bo3ayxa, mojga-
BaeMoOro B pabouee BpeMs CHCTEMaMM BO3JIylil-
HOTO OTOIUJICHHSA, HE HOJIKHA npeBbiaTh 40 °C.

BLITSKHBIC KAaHAJBI M3 YYeOHBIX MOMeUeHuit
TpH BO3IYHIHOM OTOIUICHMH TIPOCKTHPOBATH HE
clemyer.

VCTpOUCTBO BBITSXKHBIX KAHAJIOB MOXHO He
NPeIyCMATPHBATD T4K KE B CJIy4ae, €CJiM B 1O-
MeEILCHHSAX YYUTENIbCKOH, OUGINOTEKH, KaOHHETOB
AJMMHHUCTPAIMH M B KOMHATaX OT/[bIXa UMEIOTCH
HApPYXHbIE OKHA ¢ Ppamyramu uim GOPTOUYKAMH.

B mxojax W y4YWIMINAX, Kak OpaBHIIO, TIPO-
eKTHPYIOT OTHEIbHBIC CUCTEMbl BEHTUJISIMU [IIs
CIEXYIOUMX TIOMEUIEHMH: KJIACCHBIX KOMHAT H
y4eOHBIX KaOMHETOB (IIpM OTCYTCTBHH BO3IYIH-
HOro OTOIUICH¥S), AaKTOBBIX 3aJI0B, CHOPTHUBHBIX
3aJ10B, CTOJIOBBIX, JabOpaTOpuil ¢ mperapaTope-
KHMH, OGOpPYIOBAHHBIX BBITSKHBIMH lkadamu,
KHHOATINAPATHBIX, AKKYMYJIATOPHBIX, CAHHTAPHBIX
y3710B, MeqnyHkTa. OTOeNbHASL CHCTEMa NPHTOY-
HOH BEHTWISUMH JOJIKHA IIPeycMaTpUBaThLCS IS
CTOJIOBBIX.

N3 nabopatopuit ¢uauky W XUMHH yCTpau-
BAKOT MEXAHAYECKYIO BBITSKKY Y€pe3 BBITSKHBIC
mikadpl. 19 yUeHHYeCKMX M IEMOHCTPABMOHHBIX
JMa6opaTOPHBIX LIKaGOB IPOSKTUPYIOT OTACIbHBIE
BBITSDKHBIC CHCTEMBI. PacueTHyr0 CKOpOCTb IBH-
XKEHHs BO3[yXa B paboueM OTBEPCTHHM NPHU 1O/~
HOCTBIO OTKpPBITOH HITOpKe MPUHMMAIOT COOTBET-
creeHHo 0,5 u 0,7 m/c. OdbeM BO3OyXa, ymamse-
MOro 4epe3 BHITSOKHOW mkad, cleayeT ompene-
JISTh B 3aBHCHMOCTH OT CKOPOCTH ABHXKCHMS BO3-
OyXa B pacuyeTHOM mnpoeMe Iukada coriacHo
T1abm. 3.8.

M3 nomewmennit, 060pyIOBAHHBIX BbITAXKHEI-
mu kadamu, BeCh 00beM BO3AyXa cleyer yaa-
JIATH Yepe3 MKA(BI, npexycMaTpuBas OTACIbHYIO
cucTeMy I kaxgoro mkada. YaansTe BO3ayX
JONyCKaeTCss OOmeH CHCTEMOM BEHTHJISILMHM H3
OHOT'O WJIM HECKOJILKHX MOMELICHUH TIPH YCTOBHH
obecreveHus: TpeGOBaHMI IO B3pHIBONOXKApoOE3-
onacHoctH u corjacuo CHull 2.04.05-86.

B noMeruenua 1a6opaTopHil, Tae BRIACASAIOT-
Cs BpEAHbIC BEUIECTBA, CIIEyeT MOAABATh HE MEHEES
90% oO0uiero o6beMa NPUTOYHOIO BO3AYyXa AIA

TABJIUIIA 3.8. CKOPOCTD JIBMXKEHUS
BO3/IVXA B PACUETHOM IIPOEME IIKA®A B
3ABUCUMOCTH OT IIPEJEJBHO
JOMYCTUMBIX KOHIUEHTPALI BPEHBIX
BEIIECTB B PABOYEV 30HE

IpenensHo HOnycTHMBIE
KOHUEHTPAL{H BPEHBLIX
BeillecTB B paboueil 30He,

CKOPOCTH HBIXXEHHS
BO3[yXa B PacueTHOM
opoeMe likada, M/c

mr/m?
Bonee 10 0,5
Ot 10 go 0,1 0,9-1
Menee 0,1 1-1,5

Hpumeuanus: 1. [Inowans pacueTHOro cevyenus
npoeMa Heo0GX0aMMO NPHHMMATh paBHoll 0,2 M% Ha 1 M
JUTHHBI BHITSDKHOTO LuKada.

2. KoapuuuenTsl ONHOBpEMeHHOCTH paboTni BhI-
TSOKHBIX IIKa(oB B slabopatopusix ycraHaBINBAIOTCH 3a-
AaHNEM HA NPOCKTHUPOBAHHUE.
3TUX nomenienuit. OCTaNbHOH 00b€M NPHTOYHOTO
BO3/yXa NIOJAETCS B CMEKHbBIC ITOMEIIEHUS (KOPH-
JOPBI), TIPHYEM €r0 KOJUYECTBO HE JOJDKHO Tpe-
BBILATL 1,5-KpaTHOrO BO34yX000OMeHa B 1 9 s
ITHX MOMECILECHMH ¢ yueToM K03thdHUIMEHTA OOHO-
BPEMEHHOCTH JEHCTBHA CHCTEM MECTHBIX OTCOCOB.
OIPENEIAEMOro Mo TEXHOJOTHYECKOM YaCTH IMpo-
ekTa.

IIpu cMeXHOM DPACHOIIONKCHHH YMBIBAJIbHON
KOMHATBI U YOOpHOH BBITSXKKA TPEeAyCMaTpHBa-
eTcd U3 yOOpHOI.

Bo3ayx000MeH B HIKOJIBHBIX CTOJIOBBIX pac-
CYHTHIBAETCS Ha TMOTJIOUICHHE H3OBITKOB Temia,
BBIZEJISIEMOTO TEXHOJOTHYECKUM 00OPYIOBAHHEM
KYXHH, IIPH 3TOM KOJHYECTBO HAPYXKHOrO BO3AyXa
Ha 1 MecTo B OOEOEHHOM 3ajic AOJIKHO MpH-
HAMaThcA He menee 20 m3/4. MogaBaTe mpuTOY-
HBIH BO3AYX ClenyeT depe3 oOemeHHBIH 3ai, yra-
JISITh —U3 TIOMEIICHHI KYyXHH U JPYTUX NPOU3BOL-
CTBEHHBIX noMmereHuil. Ilpu ycranoBke Monysm-
POBAHHOrO KYXOHHOTO OOOPYZOBAHUS 44CTh NpH-
TOYHOrO BO3JyXa MOAAETCS 4Yepe3 BEHTUISUMOH-
HbIE YCTPOHCTBA 3TOro 0GOpPYIOBAHUS.

IIpurounsiit BO3yx B KHHOANNAPATHYIO [0-
TycKaeTcd MOJABaTh OT NPHUTOYHOU CHCTEMSBI aK-
TOBOIO 3aja—JeKUHOHHON ayIuTOPUM MpHU yClo-
BUH TIOAKIIOYECHUS] BO3AYXOBOJA, WAYIIEIO B KH-
HOATIAapaTHYIO, K NPUTOYHON CHCTEME 3ajla HUXe
YPOBHA 10,12 KMHOANIIAPATHOH.

Bo3ayniHO-TenIOBbIE 3aBEChI CIEAYET NPOLK-
THPOBATh JJIS HIKOJ HA 4eThlpe um Oosee mapan-
nenel xjaaccoB, coopyxkaembix Bo II m III kim-
MaTHyeckux paitonax u B IB u 1] xnumarTnyeckux
noapaHoHaX C pacueTHOH TeMmmepaTypoil oTomu-
TenpHOTO neproga—20°C u Huxke. Ipu crpou-
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TenbeTBe ko B IA, 1B m IT xmuMaTudeckux
MOApPailOHAX BO3MYUIHO-TEIUIOBBIC 3aBECHl IIPEl-
YCMATPHBAIOTCH U1 HIKOJI H& OOHY IIapajuieib
I—1IV u e napamwienn V-XI kjaccoB u Gonee.

B. Boanuuiibl ¥ NOIHKJIHHAKH

B 3panusx anrek U nedeGHO-mpodumakTHyec-
KAX YYPEKICHUI, KPOMe HHMEKIIUOHHBIX OOJBHULL
(oTmesneHnit), NPOEKTUPYIOT IPUTOYHO-BHITSHKHYIO
BEHTHIIALMIO C MEXaHWYeCKUM HOBYXICHUEM.
B undexuuonHpIx OoNMbHUNAX (OTAENEHHAX) BEI-
TSOKHYIO BEHTWISIUMIO YCTPAMBAIOT U3 KaXJOTO
fokca, MoyboKca H OT KaxIOk NajaTHOH CeKuuu
OTHEJILHO C €CTECTBEHHBIM MOOYKACHHEM U YCTa-
HOBKOM mediiekTopa, a MPUTOYHYIO BEHTHIISAMIO
MPeIyCMATPUBAKOT C MEXaHUYECKMM TIOOYXJICHH-
CM M TIoAaveil BO3ayXa B KOPHIOP.

Ipu pacueTe BeHTHIAUUM PYKOBOACTBYIOTCS
JAHHBIMH, NPUBCICHHBIMK B Tabn. 3.9.

KonmuunonupoBanue BO3ayXa NPOEKTUPYIOT
B ONEPAIMOHHBIX, HAPKO3HBIX, POJOBBIX, IOCITE-
OTIEPAHMOHHbIX TIAJIATAX, PEAHUMAIHOHHBIX 3aJIax,
najaTax MHTCHCHBHOM TepamiM, B OJHOKOEYHBIX
¥ ABYXKOCHHBIX MAJaTaX 18 GOIBHBIX C 0XOraMU
KOXH, B MANIATaX, NPEeJHA3HAYCHHBIX OIS pa3Me-
menns 50% KOeK OTAeNEeHHH 118 rPYAHBIX M HOBO-
POXIOEHHBIX HETeH, a Takke BO BCeX maljaTax
OTACJCHHUI HeZOHOUIEHHbIX M TPaBMHPOBaHHBIX
geted. Bo3ayx, monaBaemMelii B 3TH TIOMEIICHMS,

HAJIEXUT AOMNOJHUTEILHO OYMINATh B OaKTEepHO-
JIOTHYECKUX (QIUIBTPAX, YCTAHABJIHBAEMbIX TIOCIIE
BEHTWJIATOpPA. B 3TOM ciy4ae He AOMyCKaeTcs
YCTAHOBKA MACISHBIX (PUILTPOB B kavecTBe I cTy-
NEHA OYHMCTKH BO3OyXa.

B mnajarax, KoTopbie 000OpyZytOTCS HOJ-
HOCTBIO KIOBE3aMH, KOHIULUHOHHUPOBAHHE BO3IyXa
IpeIyCMATPUBATD HE CJIEAYeT.

B omnepanMOHHbIX, HAPKO3HBIX, NMOCjeONepa-
IMOHHBIX MaJIaTaX, POMOBBIX, peaHHMAIMOHHBIX
3amax W majxaTax MHTCHCUBHOM Tepamuu OTHOCH-
TENBLHYIO BJIAXHOCTb BO3/yXa CIIEAyeT IPUHHMATD
55-60% ; nOABUXKHOCTH BO3AyXa HE AOJKHA Tpe-
BuaTh 0,15 M/c. OTHOCHUTENBHYIO BJIAXHOCTH
BO3IyXa B 3MIMHCE BpeMs B majlaTaXx MHOrO Ha3Ha-
YeHMS PEeKOMEHIyeTcs MpuHEMAThE 30-50%. YB-
JIaXHCHHE BO3AyXa NPelyCMaTpPHUBACTCS B IIPUTOY-
HBIX YCTAHOBKAX.

CaMOCTOSITENIbHbIE CHCTEMBI TIPHTOYHO-BBI-
TSDKHOM BEOHTWIAIIMM, & TAKXKE CHCTEMbI KOHIU-
HHOHUPOBAHUS BO3XYXa IUJISA TOMEIICHUH, YKa3aH-
HBIX BBILE, TPOEKTHPYIOT; A8 ONEPANHOHHBIX
6J10KOB (OTAC/IBHO 718 ACCTITHYECKUX M CelTHYEC-
KHX OTAEJICHMH), peaHMMALIMOHHBIX 3aJI0B M 11ayaT
UHTEeHCHBHOHN Tepanuu (OTHEILHO A TOCTYMato-
KX B GOJBLHUNBI C YIUOBI U U3 OTOCICHUIT 50JIb-
HHI{), POXOBBIX (OTAECILHO AT PU3HOAOTHUECKOTO
1 00CepBallHOHHOTO OT/EJICHHIT), TaNnaT HOBOPOXK-
JIEHHBIX, HEOHOMICHHBIX U TPABMHPOBAHHBIX [ge-
Tel KaxAoro oraeicHus (OTACIbHO 1 HH3U0I0-

TABJIHWIA 39. PACYETHAS TEMITEPATYPA U KPATHOCTH OBMEHA BO3AVXA
B HOMEWEHUWAX JIEYEBHBIX VUPEXJEHUN

Homemenns Temneparypa, OO6BeM WM KpaTHOCTb BO3XYXO-
°C obmeHa B 1 4
NPUTOK BBITSDKKA

TMasaTel A8 B3poCibiX 0OJBHBIX, IS MaTepei 20
JIETCKHX OTIEJICHHI, MaNaThi [ TyOepKYJIE3HbIX
(B3pocibIx W AeTei)
TManaTet 71 GOJMBHBIX THOOTUPEO3OM 24 80 m?/q Ha 1 Koiiky
IManatel g1s GOJBHBIX THPEOTOKCHKO30M 15
MaHunyJISMOHHbIC-TYAJIETHbIE il HOBOPOKACHHBIX 25 1,5 2
TlocneonepannOHHBIEC NANaThl, peaHUMAIMOHHblE 33751, 2 Tlo pacuery, HO He McHee 10
manaThl MHTCHCHBHOM Tepaluy, POZOBBbIE, POJOBLIE
BOKCHI, OHEpANHOHHBIC-INATH3AHOHHBIC, HAPKO3HEIC,
najgaTel HA 1-2 KOHMKU JUIS OXKOrOBHIX OOJIBHBIX
[locaeponoBrie HANATHE 80 mM*/4 Ha 1 xoliKy
Manate! Ha 3-4 KOMKM IS 0XKOTOBEIX 0ONBHBIX, 22
majaTht JUIs AeTel
TayiaThl A1 HENOHOLIEHHBIX, TPABMUPOBAHHBIX, 25 Ilo pacyeTy, HO HC McHee
TPYRHBIX 1 HOBOPOXAEHHBIX JcTed 80 m3/u ma 1 xoifky
Bokcbl 1 mosy6okehl, GuIbTp-60KCHI, OPeabOKChI, 22 2,5 2,5

TMAJIATHBIC CCKIUU PIH('beK[IHOHHOFO OTHAETIEHUSA

(nogava BO3my-
Xa B KOPUIOP)
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IIpodoasncernue maba. 3.9

IMoMmerenns Temnepatypa, O6beM WM KpaTHOCTh BO3AYXO-
°C obmeHa B 1 4
IIPUTOK BLITsKKA
Hpenponossie, GUALTPLI, TPHEMHO-CMOTPOBBIE 22 1§ 2

BGOKCBI, CMOTPOBbIE, TIEPEBA30YHbIC MAHUITYIAIHOH-

HblE, IPENONIEPAIMOHHbIE, NPOIEKYPHbIC, KAOHHETHI

IUISL KOPMJICHHUS feTeil B Bo3pacTe 4o 1 roxa -

KabuHeTh! Bpauei, KOMHAThl MEPCOHATA, KOMHATBI 20 1 1
OTHBIXA IJI OOJILHBIX, MOJb3YIOUUXCA MPOUeTypaMu

BOJIOJICUCHHS U IPA3CIICUCHHS, KAOMHETHI NIJIOTEPATIHH,

KaOMHETbl ayIUOMETPHUA U AHTPOTIOMETPHH

KaGuneTs! anruorpaduu, npouexypubie H KaOHHETHI 20 3 4
JUIS pa3fieBaHMs TIPH PEHTreHO-UarHOCTHYECKUX Kabu-

HeTax, MPOUEAYPHBIE M pa3leBaibHble Gurooporpadu-

4eCKHX KaOUHETOB, KaOMHETHI 3JIEKTPOCBETOJECUEHHS,

MaccaXHbIe .

IlpouenypHbie [jlsi PEHTreHOBCKUX CHHMKOB 3y0OoB, 18 3 4
MOEYHBIE JIJAGOPATOPHON MOCYAbI NATOIOr0AHATOMHYEC-

KX OTHEJICHHH, KOMHATHI YIHPABIICHHS PEHTICHOBCKHX

KaOUHETOB M PAIMONIOrHYCCKUX OTACICHHH, GoTonab0-

paTopuH

Crepuu3allMOHHbIE TIPH ONIEPANMOHHBIX, Ta00PaTOPUHN 18 1 3
Y TIOMEINEHUS /i1 IPOU3BOJICTBA AHAJM30B, KAOMHETHI

panroTeleMeTPHYECKHX, SHIOKPHHOIOTHYECKUX U APY-

IMX KMCCIEIOBAHHI, NOMEUICHUS IS TNpHeMa, COPTH-

POBKH H B3iTHs Npo6 A JaGOpaTOPHBIX aHAIIH3OB,

MOHTAXHBIC H MOCYHbIC KAGHHETOB WCKYCCTBEHHOM

NOYKM H TOMCHICHUH I anmapaTa MCKyCCTBEHHOTO

KpPOBOOOPAILCHHS, IPENapaTOpckue 1abopaTopuH, 1o-

MEILICHUsl JJI OKPACKM MAa3KOB, KOMIUIEKTOBAaHMS H

YOAKOBKM HHCTPYMEHTOB, NpHEMa, Pa3bOpKH, MbITbs

U CYHIKH XHPYPrHYCCKHMX MHCTPYMEHTOB M Jp.

3asbl JieueOHOH (U3KYILTYPHI 18 50 m3/4 Ha 1 3aHMMaronierocs B
3aje

Kabuuers! QyHKIMOHAIBHOW AHACHOCTHKH, TIOMEIIIE- 22 1 3

HUS JUIS peKTOPOMAHOCKOIHH

Kabuuetsr jeueOuol PH3NYUECKOH KYIbTYpPhI, MEXAaHO- 20 2 3

Tepanum, 3y0oBpaveOHbIC KAOHMHETHI, KOMHATHL 30HIH-

pOBaHUs, TIOMEHICHHS ISl IereIbMUHTH3AUN

TTomMeuieHUs: (KOMHATHI) AJIsS CAHUTAPHOH 06pabOTKH 25 3 5
0O0JIBHBIX, AYUIEBbIe, KAOWHBI JHYHOM THrMEHBI, TOMe-

LIEHAs i CyGaKBaJIbHBIX, CEPOBOXOPOAHBIX H APYTHX

BaHH (KpOME PaIOHOBBIX), TOMELIEHHS TOKOTPEBa

napaduHa ¥ 030KepUTa, JNeueOunle NIaBATE/bHBIE Gac~

CeNHBI

TToMemeHus /1 XpaHEHUS TUIICOBLIX OMHTOB M THICA, 16 - 1
HEHTpalbHbiC GeNbeBbie, KIAOBbie HHGUIMPOBAHHOIO

6eNbsl M TIOCTEJIbHRIX TPHHAIEKHOCTEN, KIIaf0Bble

XO3MCTBEHHOr0 MHBEHTADS, KJAJOBbIC PEAKTHBOB M

anmapatypsl B OATOJIOrO-aHATOMHYECKMX OTAEIEHUSX

| Jp.
[ToMerieHus CTEPHITM3AI{HOHHBIX 16 Ho pacuery
[ToMereHus 711 MbiTbsl, CTEPHIN3AUMH U XPAHCHUSA 16 -

CY/ACH ¥ TOPHIKOB, MBIThS ¥ CYIUKH KJIEEHOK, COPTHPOB-
KH ¥ BDEMEHHOI 0 XpaHeHusi IPA3HOrO Oenbsl U TBEPABIX

OTXOJIOB

PerucrpaTyphbi, CopaBOYHbIE, BECTHOIONM, raprepob- 18 - 1
Hble, OydeTHble, CTONOBBIE /I OGOJIbHBIX, KJIAJOBbIC

Belllel ¥ ofeX bl GOJIbHbIX, TIOJIb3YIONIMXCH TapKOM

TMomemenus 1S MBITbsl U CTEPHIIM3aLUM CTOJIOBOM 18 2 3
M KYXOHHOM NOCYyZbI IPM OY(GETHBIX ¥ CTOJIOBBIX MAJAT-

HBIX OTHACICHUH, MAPHKMAaXepCKHe I OOCIyXHBAHUS

OOJIbHBIX, MYJISHHbBIE
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LIpodoascerue maba. 39

ITomewenus Temnepatypa, OO6bEM WM KPaTHOCTb BO3MyXO-
°C obmena B 1 4
IIPpUTOK BBITSDKKA
XpaHWIHIMA PaJHOaKTHBHBIX BEUIECTB, (GACOBOYHBIC U 18 5 6
MOEYHBIE panHOJOTMYECKUX OTACICHHN, MOCYHBIE B
snabopaTopusx
IIporeaypHeple B KaOHHETAX IS CTATHICCKOM M MOA- 20 4 5
BIDKHOM Telle-raMMaTepanui, KaOWHeThl: a3POMOHO-
JICUEHHUS, TEIUIOJICUSHNMS, YKYTBIBAHU, TOMEIICHHS TIPH-
rOTOBJICHAS pacTBOPOB 71 PaJOHOBHIX BaHH, XaOHHe-
Thl JIeYCHHs YIbTPA3BYKOM
PasneBanbHble H XaOWHBl A1 pa3feBaHus B OTACTIE- 23 Mpurtox no 6anaHCcy BBITIKKH
HUSAX BOJIOJICYECHUS W3 3aJI0B C BAHHBIMU M I'DA3EBBIX
npoueyp
IMoMemenus XpaHeHus: TPyNoB 2 - 3
TToMereHnsd palOHOBLIX BAHH, IpA3eiIcucOHbIE 3aIbl, 25 4 5
NynIeBoi 3a7 ¢ kadenpoil, kKabuHeThl rpa3esicyeHus s
HHEKOJIOTHYECKHX TpOoUeayp
IMoMenieHus 19 XpaHCHUS U PETCHCPALMU IPI3H 12 2 10
IToMeieHHs OCBAHMS M BbIJAYU TPYNOB, NMOMCIICHHS 14 - 3
XPaHEHUS XJIOPHON M3BECTH
TTomelnienus ae3nH(EKUUQHHBIX Kamep:
NpUEMHBIE M3 uucroro 3
16 OTxeJIeHUS
IpS3HbIC OTACICHHS .
pasrpy3odssle (YMCTBIE) OTHEICHUS 16 5 Yepes rpsasHoe
OTHeJIeHUE
;170361 TIpH CEPOBOTOPOIHBIX BAaHHBIX 25 3
Kabuupt g5 pa3neBaHUsi IPH CEPOBOJOPOAHBIX 25 3 4
BAHHBIX
TomerieHHs TPUTOTOBJIEHUS] PACTBOPOB CEPOBOIOPOI- 20 5 6
HBIX BaHH W XpaHEHHs pPeaKTHBOB
HomerneHus 17151 MOMKH M CYLUKH TIPOCTBIHEH, XOJICTOB, 16 6 10
Ope3CHTOB, TPA3EBBIE KyXHH
Huransropuit (MpoueaypHbic) 20 8 . 10
CeKIOHHbIe 16 1 4
Hlnro3bl nepen najaTaMu A HOBOPOXIACHHBIX 20 2 1
TomemeHns BhITUCKH POAWIBHHI U OOJyUeHHus nereit 22 1 1
KBAPHEBOH JIaMMIOH
V6opHbBIE 1 YMbIBAJIbHBIE 20 - 50 m3/a ma 1
YHHTA3 U
20 M3/4 Ha 1
MTHCCYAp
Kimusmennas 20 - 5
IImro3bl B Gokcax M NojyOokcax HH(EKIMOHHBIX 20 - -
OTAEICHUH
Marnsie onepanvoHHbIE 22 10 5
Homenenus anrtek:
pACNakOBOYHbIC, TUCTHUILIATHOHHBIE, KOMHATH! IS 18 2 3
Xxpanenuss 1 o(OpMIIEHHS JEKapCTBeHHBIX (HopMm
JUIA MHBEKIKH, KIIaIOBble TOBAPOB, KOMHATHI XU-
MHKA-aHAJIMTHKA, MOCYHbIC
KyOOBbIe CTEPHIIM3ALUOHHKIE, KJIAJOBBIE JIEKap- 18 3 4
CTBEHHBIX TpaB
KJIaJIOBble TepMOJAaONIIBHBIX, MEAUKAMEHTOB 4 — 3
CKJIAZbI CTEPHIIbHBIX MATEPHAJIOB 18 3 -
TOProBBi€ 3aJIbl aNTEK 16 3 4
ACETITUYECKUE 18 4 2

Mpumevanue i 3manuil TeyeGHO-NPOPUIAKTHICCKNX yUpeXkIeHHil, pasMelaeMbix B IV CTpONTENBHO-KIH-
MaTHYecKOM paioHe, Ha Temibld NepHox roja pacuyeTHYI0 TeMiepartypy BO3dyXa B IOMEINEHHAX, B KOTODBIX
npeaycMaTpuBaeTcs yCTPOHCTBO KOHAMUNOHAPOBAHUS BO3AyXa, npuHUMATh Ha 3 °C Bulue ykasaHHOM.
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rHYecKOro M 00CepBAMOHHOIO OTACICHUH), PEHT-
TEHOBCKHX OTJEJICHUH, JlabopaTopwii, OTAeIeHui
rpa3eliedeHds, BOJOJICYEHHS, CEPOBOJOPOAHBIX
BaHH, PAaJOHOBBIX BaHH, JaGOpaTOpPHil MPHUTOTOB-
JIeHus pajioHa, CAHMTAPHBIX Y3JIOB, XOJIOANIBHBIX
KaMep, X03pacueTHbIX anrek. OObeIHHCHHMEe He-
CKOJIbKAX TIOMECIICHHH OJHOH BCHTIJISLHOHHOA
CHCTEMOW BO3MOXHO TOJIBKO TPH OAUHAKOBOM
pexuMe B HHX, JONYCTHMOCTH COOOLIEHMS MO-
MemeHuii MexX Iy coboif M HCKIIFOUYEHHH TIpeObiBa-
HUs B HHX WHOEKHHOHHBIX GOJbHBIX. B Kaxpoe
noMenicHue I JIeYeOHbIX IPOHEAYP MPUTOUHBII
BO3QyX CJeayeT MOJABATH HEMOCPEACTBEHHO B
BEPXHIOIO 30HY, [JIS OCTAJBHBIX IOMEMICHUA H0-
TYCKAeTCH IOJAaYa NPUTOYHOrO BO3AYXa B KOPH-
mop 1o OallaHCy BBITSKKH. Pexomennyercs mno-
JaBaTh BO3IyX M B TaKHE MOMEMICHUS, KaK BECTH-
OrHOJIH, OXHIAANBHBIE U T. I

HapyxHbIil BO3ayX, MOJABaEMblil CHCTEMaMU
TIPUTOYHOH BEHTUJIAUMM, HAMJICKAT OYMIIATH B
buibTpax. Pequpkynsuus Bo3myxa He Jomycka-
eTce.

IpuTtouHbId BO3AYX, Kax mpasmio, obpaba-
THIBAFOT B LEHTPAIbHBIX IPHTOYHBIX Kamepax
(koHIMIMOHEepaX). BEeHTHNANMOHHBIE TPUTOYHBIC
H BBITSDKHBIC KaMepbl pa3MelaroT TakuM olpa-
30M, 4TOOBI ObIjIa HCKJIFOYCHA IIepejada LIyMa
B IOMEUICHHS C [UTUTEIIbHBIM NpeOBiBanneM 60JIb-
HbIX U B KaOHHETHI Bpadueil.

Bo3ZyXOBOZBI CHCTEM NPHTOYHOW BEHTHIIA-
nuu (KOHIUIIMOHHPOBAHHS BO3yXa) TOCHe GakTe-
pHOJIOrNYeckuX GUIBTPOB PEKOMEHIYETCS BBIIOJ-
HATH U3 HEPXaBEIOUICH CTalH.

B OTAeNbHBIX OMEPAlMOHHbIX, IPEAHA3HAYEH-
HBIX JUIS MEJIKMX OlNepaudil (Hampemep, B IO-
JIAKJIMHUKE), MONYCTHUMO HpUMEHEHHEe WHAUBUIY-
AJbHBIX TPUTOYHBIX YCTAHOBOK C HPUTOYHBIM
wka)OM, pacmoylaraeMbIM B CMEXHOM IOMEILE-
Huu. JIJIs OYMCTKHM BO3QyXa B 3TOM Cilyyae IpH-
MEHSIOT BATHBIA (QHIIBTP.

B onmepauMOHHBIX ¥ HAPKO3HbIX MaJATAX BbI-
TSDKKY BO3JIyXa CJeIyeT OPTAHH3OBBIBATH U3 BEPX-
HEH ¥ HHDKHEH 30H TOMEMICHHS.

TIpu TIPOEKTHPOBAHMH CHCTEMbI BEHTHIISALIAK
U 00OpYIZOBAaHHUS JOJIKHBI OBITH MPEIYCMOTPEHBI
Mepbi IO O0CCTICYCHHIO B3pBIBOGE30MACHOCTH.

B xabuHeTax 3JeKTPO-, CBETO- M TemIoIeue-
HUSA IS IONAYM H YAAJICHHS BO3/yXa PCKOMeHIy-
€TCAd MCHOJL30BATh BEPXHIOIO 30HY IIOMEIUEHUS,
Bo31yX006MeH B 3THX NOMEHICHHMAX CJIERYyeT pac-
CYMTHIBATh Ha yJajIeHHC BPECIHBIX BblACICHHH;
KPaTHOCTb  BO3IyXO0OOMEHA, TIPUBEJCHHYIO B

Tabi. 3.9, NpUHMMAIOT KaK MNpeaBaPUTCIbHYIO.
IIputox BO3Ayxa B 3TH HOMEIIEHUS, NIPEAYCMAT-
pUBaeMbIi OT OT[EJBbHOH TPUTIOYHOH KaMephl,
IOJIKeH ObITh PAcCUMTaH Ha IOrJIOMIEHHE TEIIO-
U3OBITKOB.

Jns rpssenedeOHbIX KaGHHETOB, GACCCHHOB
pereHepanui M TOMEIIEHHH /IS HArpeBa Ips3H
BO3JyX PEKOMEHIYETCs MOJABATh B BEPXHIOKW 30-
Hy, & BBITSKKY OpPTAaHU3OBBIBATH M3 BEpXHEH U
HIDKHEH 30H.

JUIs peHTreHOAMArHOCTUYECKHX KaOHHETOB
C anmapaTaMH 3aKpbITOrO THNA TPOSKTHPYEOT
MPHTOYHO-BBITSHKHYIO BEHTUISIUMIO C YIAJICHUEM
BO3/lyXa M3 BEPXHEH 30HbI HA paccTosgHuu 0,6 M OT
MOTOJIKA, 4 U3 HIDKHEH 30HBL HA paccToguuu 0,5 M
ot nona. B ¢doronabopatopun BO3ayx ynaustoT
u3 Bepxued 3oHbI. KaGumers! peHTreHoTepamuu
PEKOMEHAYETCS BEHTHJIMPOBATb TAaK XK€, KAK H
PEHTreHO AMArHOCTHYECKHE KAOUHETHI, HO C MOBBI-
IIEHHBIM BO3/yX000MEHOM.

B 3maHusX anTek OTICIIbHBIC BLITAXKHBIE CH-
CTEMbI PEKOMEHIYETCA NPENYCMATPHUBATE IS TO-
MEIIEHHN TTPUEMHO-PEUENTYPHOU, ACCUCTEHTCKOM,
KOKTOPHS, MOMKM CTEepUIM3ANHOHHOMN, CaHMTAp-
HOTO y3J1a U [Ip.

T'. TpeanpusaTus OLITOBOrO
o0c/Ty)KHBAHAA HACeJIeHHSA

B moMemeHdsAX TpeaNpUATHIA OLITOBOrO 00-
CIIy’)KMBAaHKS HACEJEHUS TPOECKTUPYIOT MPUTOUHO-
BBITSKHYIO BeHTHIALMIO. TIpu pacdyere BeHTHIA-
UM ClIeAyeT NPUHMMAThb [aHHble, TIPHBeJCHHBIC
B 1a61. 3.10.

Tpu ompenelieHMH BO3yX0O0OMEHA B TIPOM3-
BOJICTBEHHBIX NOMEIUCHUAX TPEANPUATHHA OBITO-
BOro OOCIyXHBaHMs HaceJeHHs YYMTHIBAIOT Ter-
JIOBBIAEJICHHs OT 3JIGKTPOABHraTeNneil ¢ xo3ddu-
HUEHTOM TIEPEXOJa 3NEKTPOIHEPIHH B TEIIOBYIO,
paBHy1o 0,3. CocTaB M KOJHMYECTBO BPEOHRIX BbI-
JeleHUl, TOCTYMAIOLMX OT TEXHOJOTHYECKOro
000pYIOBAHHS B BO3/yX NOMECUICHUA, a Takke
THIIB! MECTHBIX OTCOCOB OT HEro CJICAYET NpH-
HHMaThb 10 HOPMAaM TEXHOJIOTHYECKOTO NPOEKTHU-
pPOBaHMS WJIH B COOTBETCTBHMH ¢ TEXHOJIOTHYECKOM
4acTbIO TIPOCKTA.

EciiH BEHTUISAMOHHBIE BBIOPOCHI COAEPKAT
Tapel NEPXIOP3THIIEHA, TPHXJIOPITHIICHA W ApYy-
I'MX BPEOHBIX Ta30B, HEOOXOAUMO NpEdycMaTpH-
BATh PEKYNEPAIHIO TAPOB PACTBOPHUTENCH ¢ IO-
MOLIBIO aICOPOEPOB Ha MAIIMHAX U obecnieunBaTh
¢daxeabHblil BRIOpPOC BO3xyxa. B TexHmyeckux mo-
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Tab6nnua 3.10. PACHETHAS TEMIIEPATYPA U KPATHOCTb OBMEHA BO3VXA
B [IOMEIMEHUAX IPEAIIPUATUI EBITOBOTO OBCITYKNBAHKSA HACEJTEHUS

Ilomeluenns Temneparypa  KpaTHocTh BO31yx0o6MeHa B 1 4
: BO3NyXa B
INOMEILCHHUAX, NIpUTOK BBITSXKKA
°C
L IIpoussodcmsernvie
M3roToByieHUe 1 PEMOHT OJEXIbI, FOJIOBHBIX yOOpPOB
N TPUKOTAKHBIX U3IEIIHA:
U3rOTOBIICHHE W PEMOHT JIETKOTO ILIAThs, BEPXHEH 18 ITo pacyeTy Ha yZajeHHE TEMIIO-
OZIEX/Ibl, FOJIGBHLIX YOOPOB, PEMOHT TPUKOTAXK- H30BITKOB
HBIX M3JICTTNH
rodpe ¥ TUINCCE, CKOPHSIKHBIE PAOOTBI 18 2 2
WsroToBneHne H peMOHT OOYBU H KOXKaHOH rajantepen 18 2 3
XuMHdeckass YMCTKA U KpallleHUE OJeXkKIbL:
CpoYHAd XUMHUYECKass YHCTKA OZIEXKIIbI }
16 IMo pacueTy Ha yAaneHue u pas-
XHMHYECKasi YUCTKA C CaMOOOCIIyXHBAHHEM GABJIEHNE BPE/IHbIX BEILIECTB
JI0 TIpeAeIbHO OONYCTUMOM KOH-
HEHTPAHH
TeXHMYECKOe TIoOMeuieHde U1 003 KUPHBAIOIIUX 16 15
MalIHH
JnaGopaTopus 18 2 3
CPOYHOE BBIBEACHUC MATCH 16 8 10
cTupka Gellbs ¢ caMOO0OCTy KHBAHHEM, 18 ITo pacueTy HA ypalieHHE TerJIO-
CcpouHas CTHPKa COpPOYEK U30BITKOB U BJATOBBIICICHHH
PeMOHT MeTaJLTOW3e/IUi, OBITOBBIX 3JIEKTPO- 18 2 3
npubOpoOB, YACOB, PEMOHT (OTOKHHOANNAPATYPBI, OT-
THKH, TEpelleTHHE paboThl
PeMoHT pamvoanmapaTyphbl B TEJIEBU30POB 18 4 5
®dotorpaduu 18 I 2
O6paboTka poTOMaTEPUAIIOB:
4epHO-OeIIBbIX 18 2 3 ,
BETHBIX 18 8 10
PeMOHT u3zemuii U3 mjacTMace, FOBEJIMPHBIE U 18 1 2
rpasepHbie paboTel
IlpokaTt npeAMeTOB JOMAIIHEro 00HX0aa M KyJIbTYPHO- 18 1 2
OBITOBOI'O HA3HAYCHUSA
TMapukMaxepckie ¢ 9uciIoM pabouMx MecT:
no 3 18 - 1
3-5 18 1 2
CBBIILIE 5 18 2 3
TIOMEHICHHS [11s1 CYIIKH BOJIOC 18 IMo pacuery Ha yaaneHue Temso-
U30BITKOB
CTyauu 3BYKO3aMNUCK (3a1 3BYKO3AIlMCH, almapaTHas 18 2 2
3aMHCH, KAOHHET TICPEe3amluch)
MautgnonucHoe GrOpo 18 3 3
Bropo obciyxuBaHus 18 | 2
11. [as nocemumeaneii 18 ITo Ganancy co CMEXHBIMM NTOMe-
IIIEHAIMHU
1. Kaaodoswvie 15 - 0,5

IMMpumeuanus: 1. ITpu onpeneldeHNnH BO3AYX0OOMeHa B NPOW3BOLCTBEHHBIX IOMEILEHUAX IO PACYETY TeMile-
PATYpY BO3AyXa B NMOMEILECHUAX CIEAYEeT NPUHAMATH B COOTBETCTBHH C TPEOOBAHHUSIME CaHUTAPHBIX HOPM MPOEKTH-

POBAHMS NPOMBILIIICHHBIX npeunpunnﬂ‘fl .

2. Ha npepupHsTHsX ¢ YHCIOM pabovYMX O mar¥ AOHYCKAeTCs NPeJyCMaTPUB4Th BBITSKUYIO BEHTHJISALMIO
C €CTECTBEHHBIM NOBYXIEHHEM, €CIIH OTCYTCIBYIOT Bb)ISDKHBIE CHCTEMBI MECTHBIX OTCOCOB.
3. B npoHM3BOACTBEHHBIX HOMEDICHUAX C M3OBITKAMU SBHOIO TEHNA CIeQyeT NPeAycMaTpuBaTh OTOIUICHME JUIS

noJepxkanns TemiepaTypsl B Hometternsx 10 °C.
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MeleHUAX s 00e3XKUPHBAIOIAX MAIIHH CIIEIyeT
MoAaBaTh MPUTOYHBIA BO3MYX B KOJIMYECTBe He
MEHEe YeThIPEXKPATHOrO 00beMa TIOMEIICHHS He-
MOCPEICTBCHHO B TEXHHUYECKOE TIOMENIECHHE 00e3-
KHPHBAKOIMX MAlIKWH;, 0CTaJIbHON 00BEM NMPHUTOY-
HOro BO34yxa IOJDKCH MOCTYIATh B TOMELIEHHUE
IS TIOCETHTENICH WM B MPHJIEraroliee Npou3BoOI-
CTBEHHOE MTOMEHIEHME.

IMpu ymaneHuu ra3oBO3QYyINHOI CMecH MecCT-
HBIMI OTCOCAMH, BCTPOSHHBIMH B OGE3KHPHBAIO-
LIHEe MANIMHBI, HE TOMycKaeTCs OOBbEAUHEHHE WX
C BBITSDKHBIMHM CUCTEMaMH MHOIO Ha3HA4YeHHS.

B nomereHusX CPOYHON XMMHYECKON YMCTKH
M B TTOMEIMIEHMAX I NOCCTHTCICH NpeanpHsaTHA
XHMHYECKOM YHCTKH C CAMOOOCTYXMBAHUEM y[a-
JIEHUE BO3JAyXa OJKHO TpEeJlyCMaTpHBATBCH U3
BEPXHEN M HIDKHEH 30H TOMEIIEHUH B HETIOCPEACT-
BeHHOH Osym3octd mamuH ob6e3xupubanusd. 06-
e0OMEHHbIE CHMCTEMbl NMPUTOYHOW H BBITSKHOMN
BEHTHWISIUMHM TIPOM3BOACTBCHHBIX TIOMEHIEHHH U
KJIAZIOBBIX pa3peliaercs ycTpauBaTh OOIIAME NpU
YCJIOBHM YCTAHOBKM OrHe3aJepXKHMBAFOIIUX Kiama-
HOB aBTOMaTHYECKOI'O0 JCHCTBHS B BO3AYXOBOJaxX
OT KJAJOBBIX CropaeMbIX MaTEpPHAJIOB WIH He-
CrOpaeMbIX MATEPHAJIOB B CrOpPaeMOil YIaKOBKe.

. TlpennpuaTua po3HHYHOI
Toprosan’

B marasmHax ¢ TOPrOBLIMH 3ajlaMH OOiueit
Iomanpk A0 250 M? clleqyeT NPOeKTHPOBATh
CCTCCTBEHHYIO BCHTHIIAITUAKO. HOMeLueHPIH Mmarasu-
HOB TOProBo# mromansio 400 M> u Gosiee 060py-
IYIOTCS CHCTEMAaMHM BEHTIWISNUH C MEXaHUYECKHM
06y XKICHHEM, TIPH 3TOM 00BEM BHITSKKH TOJDKECH
OBITh TOJHOCTBIO KOMIICHCHPOBAH HPUTOKOM.
B marasuHax ¢ TOProBeIMH 3aJlaMH IIOHIAABEO
3500 M2 u 6ojiee HEOGXOZMMO HpPELYCMATPUBATD
ONTHMAIIBLHBIC TAPAMETPbl BO3/yXa B COOTBETCT-
pun co CHull. B IV ximMaTuveckoM paitoue
ONTHMAJIbHbIG IAPAMETPBI BO3IYyXa Mpe/ycMaTpH-
BAaIOT IS MAara3yHoB TOPrOBOH IUIOMIAALEO
1000 m? u Gosee.

B TOProBbIX 3ajlaX pPBIHKOB IUJIOUALBIO IO
600 M2 unm B clyuae, koraa o0beM MOMELIEHUS Ha
1 wesn. cocraBiseT He MeHee 20 M> He3aBUCHMO OT
WIOMAAK TOPTOBOTO 3aJla, OPTaHU3YHOT €CTeCT-
BEHHYKO BCHTUIIALMIO; B OCTaJbHBIX ClIy4Yasx—
TIPUTOYHO-BEITSKHYIO BEHTHIISLMIO C MeXaHudec-

! Cm. takxke BCH 54-87.

KAM 0OOYXIEHHEM JABYKPATHBIM
MEHOM.

Tpu pacyeTe BEHTHIAUMM M KOHIUIMOHHPO-
BaHHU BO3AYXa KOIMYECTBO JIFOICH, HAXOAAMMXCS
B TOPrOBBIX 3aJIax, CIIedyeT ONPEeNATh HCXOAA U3
TWIOIAMN TOProBoro 3ana Ha 1 wem.: 3,5 m?— s
PBIHKOB, MAra3MHOB Me0eId, MY3bIKAJbHBIX,
SMEKTPO- M PATHOTOBAPOB, KHMXKHBIX, CIHOPTUB-
HBIX, IOBEJIMPHBIX W IJI MAara3uHOB B CEJIbCKHMX
HACEJIEHHBIX NYHKTAX; 2,5 M? — 719 ApYyrux Henpo-
JOBOJILCTBEHHBIX H NPOJOBOJBCTBEHHBIX Mara-
3MHOB. B MarasuHax ¢ pasmuyHeIMH 3ajlaMu O
MPOJAXKE HPOJOBOJBCTBEHHBIX M HENPOIOBOJIb-
CTBEHHBIX TOBAPOB MPOEKTHPYIOT OTACIBHBIE I
KaXZOro 3ajla CHCTEMbl NPUTOYHO-BBITAKHOM
BCHTHJISAIIMH.

B moMenteHuAX KJIAZOBBIX CIICXYET, KaK mpa-
BUJIO, OPTAHU3OBBIBATh €CTECTBEHHYHO BBITSIKHYIO
CHCTEMY BEHTHJIAIIMH C pa3fe/ibHbIMH KAHAJIAMM.
O611e06MEHHbIE CHCTEMBI BHITSXHON BEHTUIISIIMA
¢ MEXaHHYECKHUM TMODYXKICHHEM H3 KNaAOBBIX U
MOACOOHBIX TIOMENICHHH TONYCKACTCS MPOSKTHPO-
BaTh OOMIHMH TPYU YCIOBHU YCTAHOBKM B BO3yXO-
BO/JAX OrHE3aJePKMBAOIIHX KJATIAHOB B MeECTax
TIEpeceueHnss CTeH M TEPeropojioK 3THX MoMe-
ICHMIA,

Mara3sumbi, pacriojoOXEHHbIE B TEPBBIX 3Ta-
kKax KHIBIX MIJIM JAPYTUX 3OaHUH, TOMKHBI UMETh
CaMOCTOSTEIbHbIC CHCTEMBI BeHTHJIANHH, HE3aBH-
CHMBIC OT CHCTCMBI BEHTHJISALHM THX 3JAHMH.

IIpu pacyere BEHTHISIMU PYKOBOJCTBYIOTCS
ITAaHHBIMH, TIpUBEICHHBIMU B Tabi. 3.11.

KpaTtHocTh BO3myXx000MEHA B TOProBBIX 3a-
Jlax MAara3uHoOB ONpeneNIstoT U3 pacyera Torjo-
[eHHs U30BITKOB TemIa OT JIkoJeH, 060py1oBaHus
M CONHEYHOH pajManMM C TPOBEpPKOH HA mnpe-
IeTbHO NONMYCTHMYIO KOHUEHTDAIMIO YIJIEKHCIIO-
Tel. Tenjo- ¥ BJIAroBbIACIECHHUS! OT MOKyNATeNneH
COOTBETCTBYIOT JieTkod pabore, a oT 0oOCTyXu-
BAIOIIETO MEpPCOHANa —paboTe CpemHedl THKECTH.
BrigeneHue yraekucnotsl CO, ClexyeT BRIMUCIATD
no ofuIeMy YUCIy TOKymaTejel U mpOoJaBIOB U3
pacyera Bbigesenus 1 uwed. B cpemmeMm 20 ji/u
YrIeKUCTIOTH HE3aBHCUMO OT BpeMenwu roja. Co-
pepxande CO, B HAPYKHOM BO31yXe MOXHO NpH-
HMMATb B 4epTe ropoaa 0,5 n/m3, B 3aroponHoit
some 0,4 1/m°.

O6BbeM IPUTOYHOrO BO3AYXA OUPENEIAIOT 1O
pacyeTHOM 3HMHEH TeMmepaType I IPOEKTH-
pOBaHHS BEeHTHIISAUUH (mapameTpn A), 06beM yaa-
JISEMOTO BO3IyXa—II0 PACYETHON JIeTHEH TeMme-
patype (mapameTpsl A).

BO3yX000-
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TABJINIA 3.11. PACUETHAS TEMIIEPATYPA Y KPATHOCTb OBMEHA BO3AVXA
B NIOMENEHNSAX MATA3MHOB

ITomemenus Pacuernas KpatHOCTh BO31yX006MEHa B 1 4
TeMIepaTypa
BO3IyXa B TIPHTOK BHITSOKKA
XOJIOOHBIA
nepuoja roza,
°C

Toproseie 321K mWiomansto 250 M? u MeHee B Marasu-
Hax:

TIPOZOBOILCTBEHHBIX 12 - 1

YHHBEpCAJIbHbIX H HEMPOAOBOJIbCTBEHHBIX 15 - 1
Toprossie 3aJbl IIOMaBI0 Gonee 250 M? B MarasuHax:

TIPOAOBOJILCTBEHHBIX 12

YHUBEPCATbHBIX H 15 } ITo pacyery

HEIP O 10BOILCTBEHHBIX
3ans! PHIHOYHOW TOPTOBIIH 8 EcTecTBeHHAS BEHTHISLNHS
ITomelennst puiHKa A NPOJAXH KapTodens 8 -

(2/3 w3 HuXHe# 30HBI—MEXaHHU-
4ecKas)

Pasrpy3ouHnie IOMeINEHHS 10 ITo pacyery
ITomentenns g NOArOTOBKH TOBAPOB K HPOJaxe 16 2 1
ITomMemeHns mpHeMa M BbIJayH 3aKa3oB 12 ~ 1
JeMOHCTpAIMOHHEIE 3a1b 16 2 2
PaspyGounnie 10 3 4
Knanossie:

Baxanes, xjeb, KOHAUTEPCKAE H3IETH 16 - 0,5

racTpoHOMHs, pbiba, MONOKO, GpYyKTHI, BHHA, 8 - 1

NIMBO, HATIHTKH

06yBb, mapdroMepus, TOBaphl GHLITOBONH XHMHUH 16 - 2

npoYHe TOBapHI 16 - 0,5
KaMmepsl ang mMycopa ~ - 1
OxnaxaaeMble KaMephbi:

Msco, noay$abpHKaThi, TaCTPOHOMHMS 0 - -

peiba -2 - -

OBOILM, Arofsl, GpyKThI, KOHOHTEpCKUE M3AeHS, 4 4 4

HaNUTKU (nepuoguyeckm)

MOPOXKEHOE, NEeIbMEHI - 12 - -

ITMILIEBBIE OTXO/IBL 2 - 10
IToMernieHNs 1719 XpaHEHHS YNaKOBOYHBRIX MAaTEPHAJIOB 8 - 1
¥ HHBEHTaps
Benbennie 18 - 0,5
MaimHHOE OTAENEHHE C BOASHBIM OXJIaXICHHEM 5 2 3
MaimHHOE OTIENEeHHE C BO3AYUIHBIM OXJIaXICHUEM 5 ITo pacuery
Macrepcxne, naGopatopun 18 2 3
IMoMelneHus TPHEMa CTEKNISHHOR Tapsi 16 - 1

lipumeuanng 1. Pacuernyro TeMnepaTypy BO3yXa B TOPTOBRIX 3ajlaX, THe COBMeIIAeTCs MPOJaxa phIHOYHOM
npoAyKIMA K TOBApOB TOCYAAPCTBEHHOH (KOONEPATHBHON) TOProBiH, CleldyeT NpUHUMATh pasroit 8 °C.

2. PacyeTnas TeMmepaTypa BO3[yXa [UIfl OXJaXZaeMBIX KaMep IPHHATA HA BCe NepHONLI FONA.

3. B knagoBbie C XUMHYECKMMH, CHHTETAYECKMMHE MIIH HHLIMH ITAXy4YHMH BEIIECTBAMH H [IPH Pa3MEINEHHH TOBapOB
K [Iponaxe HA IUTOLIANM KJIAJOBHIX, a TAKXe NPA HAJIMYAM MOCTOSHHBIX paboumMx MecT —cCielyeT MpedyCMaTpHBAThL
Tofia4y MPHTOYHOTO BO3AYyXa (U8 HOCTOAHHO paboTarommx —Hu3 pacyeta 60 M>/u Ha 1 pabouee Mecto).

Penmpkynsiums Bo3jyxa JOIycKaercs B TOp-
TOBBIX 3ajaX MarasmHOB, KPOME TOProBBIX 3aJI0B
C XMMHYECKUMH, CHHTETHIECKHMMH HIJIH UHBIMH Na-
XYYMMH BEILECTBAMH M TOPHOYMMH KHMIXOCTAMH,
TPH 3TOM HAPYXHBIH BO3/1yX JODKEH NOAABAThCA
B o6beme me Menee 20 M3/ Ha 1 ven.

Bo31ylIHO-TEMIOBBIME 3aBECaMH HEOBXO0M-
Mo obopynoBars:

TaMOyphl BXOJIOB /IS MOKyNaTejeii B mara-
3UHAX TOProBoil miowanso 150 M* u Gonee (ans
pBIHKOB 600 M2 u Gojee) Mpu pacyYeTHON TeM-
nepaType HapyXXHOTO BO3AyXa ISl XOJOJHOTO
nepuona roga — 15°C n Hmke (pacueTHble mapa-
MeTpH B);

BOPOTa B PA3rpy30YHBIX MOMELICHHIX TNPO-
JOBONBCTBEHHBIX Maras’HHOB TOProBo#  mio-
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maabio 1500 M? 4 BBIIE ¥ HENPOIOBOIBLCTBEHHBIX
MATA3HHOB TOProsoi niomaaso 2500 M? n sLune
TIpU pacueTHOH TeMIepaType HapyKHOTO BO3AYXa
= 15°C n mmxe (napamerps B).

E. Kyaprypro-3peumnsie
yupexgennst (KNHOTeaTpsl, Kiyobl,
Tearpsi) !

B NMOMEIIEHHAX KYJIBTYDHO-3PEIAILUHBI Y4-
peXACHUE HPOCKTHPYIOT HPHTOYHO-BLITHKHYIO
BEHTHSHUMIO ¢ MeXaunJeckum mobyKieHueM,

B 3pHTEIBHBIX 3ddX KHHOTEATpOB, KIybos
H TEATPOB B 30HAX PA3MCUICHHA 3puTesel mapa-
METPBI BOJIYXA JOIDKHBT ObiTH obecnedens! cuere-
MO¥ BEHTHIIILIEN HIAH KOHIHUHOHRPOBAHNS BO3IAY~
Xa B cooTBeTcTBHH ¢ TpeGopammamu tabn. 3.12.
TIpu NPHMEHEHHH PEUAPKYISNLME B CHCTEMAX BEH-
THISIMM MAH KOHMIMOHNPOBARKS BO3YXA IS
IPUTEABHBIX 337108 KOMHAYECTBO HOAABAEMOTO Ha-
PYXKHOTO BO3AYXA JODKHO COCTABIASTH HE MCHEC
20 Mm%y ma | uen. Cucremy BEHTRISI 3DH-
TeNBHBIX 34J0B JONYCKAETCH NPOECKTHPOBATL HO
cXeMeE ¢ AByMA BeHTHAsTOpaMu. [Ipoussonuresn-
HOCTh PELMPKYISHHOHHO-BBITANHOTO BEHTWIATO-
pa fomxHa ObiTh TPHHATA PABHOH MUNHMAib-
HOMY 00BEMY PEHHPKYISUHOHHOTO BO3ZIYXA.

Js nomemnesmit 3purtensckoro # kaybroro
KOMTUICKCOB, NoMenieHrl oOCIyKHBARMA CHCHBI
(3CTPaaBl), 4 TAKKE AIMHHUCTPATHBHO-XO3AHCT-
BEHHBIX TOMCIICHME CIEAYeT TIPCAYCMATPUBATH
Pa3fiebHBIC CHCTEMb! TPHTOMHO-BRITAKHON BeH-
THARGME. B KHHOTEATpax ¢ HENpPEephIBHBIM NOKA-
30M (HALMOB, & Takke B KAydax pasjeicHHe
MOXHO HC HPEAYCMaTpHBATh.

CaMOCTOSTEBHBIC TIPHTOUHBIC CHCTEMBI BOH-
THISIME HeoGXO/MMO TIPOCKTHPOBATL i cie-
AVIOWMX KOMIIIEKCOB MOMCINEHHHA: 3PHTEAbHBIX
3an0B; sectubions; dofie; Kyayapos, Mmyses; TH-
PHCTODHBIX; CBCTONPOCKUHOHHBIX, 3BYKOATMAPAT-
HBIX, CBETOANNAPATHRIX, KaGMH JUIsL IHKTOpa 1 ne-
PCBONYAKOB; aPTHCTHYCCKMX VOOPHBIX, peneTHlH-
OHHBIX 3a70B, TBOPYECKOTO MNEpcoHaia W Xyao-
WECTBEHHOTO DPYKOBOJCTBA, TIOMEILCHMI aaMHu-
HUCTPATHBHO-XO3AHCTBCHHBIX, TEXHUYCCKON CBA3M
W pamHOBEIHAHNS, HPOU3IBOACTBCHERIX MACTEPCKHX.
CaMOCTOATEIbHBIC BBITKHBIC CHCTEMBI JOJKHBL
OBITh OPEIYCMOTPEHBI TAKKE ATA HOMEIHCHHI:
KYPHTENbHBIX, CAHY3J0B, NojcobubX npu Oyde-
Tax, CBETONPOEKUHOHHOM, IBYKOANNAPATHOM, Ka-

b Cwm. rakxe BCH 45-86.

OUM JAKTOPOB, XOJIOMMIBHOW CTaHUM¥M, Macrep-
CKHX, CKAQHOB, aKKyMYJIRTOPHOH.

BenTHASUMIO KYDHTCTHHOH H CARY3IOB J0O-
nyckaerca oObeIMHATE B OJHY cucTemMy. s npo-
CKHUOHHBIX HeOOXOMHMMO TIPOSKTHPOBATh OTIEAb-
HBIC BBITSDKHBIC M NIPUTOMHEIC BEHTIISUMOHHbBIE
cHcTeMBl, K BBHITSHXHBIM CHCTEMAM 3THX NOMELe-
HHH MOXKHO NPHCOETHHATE BBRITANKHBIC KAHANM OT
croiten (ixada) OKOHCUHBIX YCHIMTETCH, TepeMo-
TOYHBIX ¥ KaOuHbI nepesojuuka.

B MHOro3ayibHbIX XuHOTEaTpax odimel BMmec-
TUMOCTBIO 3asoB a0 800 mect caeayer nped-
yoMaTpuBath  OOCAYKHMBAHME ONHOM  CHCTEMOH
TIPHTOUYHON BECHTHISIMH HECKOIBKHX 3PHTCITBHBIX
3208, IPH 3TOM HEOOXOMMMO LI KaWA0ro Ipu-
TEARHOrO 3814 MPOCKTUPOBATH 1O PACYETy YCTa-
HOBKY 30HAIBHOrO mojgorpesatesis posayxa. IMo-
JOTpEeBaTh BO3AYX B OCHOBHBIX kamopudepax cu-
cremb caenyer ao 6°C.

Has T w II crpowTesbHO-KIMMATHYCCKHX
paiionos nojava Tol MPUTOIHON CHCTEMB! Onpe-
mensiercs U3 pacdera obecnevenua 3purencit Hop-
MEPYEMBIM KOJMHECTBOM HAPYKHOIO BOZAYXZ B
Xogoanbil neproa roma--20 M3 /u. B Tersmi ne-
puox roga IS oGeCnCYeHMs PACYETHOTO BO3AY-
xo0o0MeHa B 3anaX MPOCKTHPYIOT JIOTIONHHTECHE-
HYIO TIPHTOYHYIO YCTAHOBKY, NPOH3BOXUTEIb-
HOCTh KOTOPOH ONpenensercs KaK pa3HoOCTh MeX-
Ay PACYETHBIM BO3AYX00OMEHOM 3470B M NpOoU3-
BOAMTEIBHOCTHEO OCHOBHON cuctembl. [Ipn veso-
Buit ofecncueHys B 3ajiaXx HOPMHPYEMBIX mapa-
METPOB BO3AVIIHON CPEAbI CPECTBAMH BEHTHIIA-
UMM OCHOBHAS CHCTEMA NPUTOYHON BEHTHIIALHN
IospKHa GpITh PEIICHA C PEHMPKYISUMEd BOZIAYXA.
B pexume pPelMpKYISUHM CHCTCMA TIPHTOMHOMN
BEHTH/INIHA XO/DKHA paboTaTh TOABKO B NCPHOR,
HeoOXOMMBLE I8 HOJOTpEBA BO3AYXa B 3ajax
epes HavanoM HEepPROTO CeaHca.

Tlpy npoeKTHPOBAHMY 3PUTECILHBIN 3408 Ki-
HOTCATPOR CJICNYET PPEAYCMATPHBATL B TCIIbIH
TICPHOM, FOAZ BO3MOXHOCTL HOWHOTO HPOBETPH-
paus. i ornx penel B HwKHEH 30He 3470B
DPOCKTHPYIOT NPOeMbl, ODOPYAOBAHHBIE HENMOM-
BHXKHBIMH PCILCTKAMH H YTEIUICHHBIMY ABEPUAMM.
PaccudTRIBATE NIOUIAAL XKHBOTO CCYCHUA Npoema
CHEAYET HCXOAA H3 KOJHYCCTBE NOABAEMOTO BO3-
AyXa, PaBHOrO MOJYTOPA-BYKPATHOMY BO3NYXO-
obMeny B NOMEIUEHUM 3a/ia B | W ¢ yueToM rpa-
BUTAIHOHHOIO JaBNCHUNA, Y Iamsirh BOIAYX B ITOM
CAYY4C DPEKOMEHIYETCH Yepes WaxTy OCHOBHOW
CHCTEMBI BEHTHISAINH. B BBITSOKHBIX Iaxrax Juist
3TOW HEeH YCTAHABIMBAIOT YTEIUICHHBIC KIdaHbt
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TABJIMIA 312. PACYETHAS TEMIIEPATYPA U KPATHOCTb OBMEHA BO3/JVXA B IOMEMEHUAX

KYJIbTYPHO-3PEJIMIIHBIX YUPEXJAEHWT

IToMmemenus Pacyetnas  OObeM MM KPaTHOCTb BO3IYXO-
reMmeparypa obmena B 1 y
BO3IYyXa B
XOJIOAHbIH NPHTOK BHITSKKA
HEpHoOn Trond,
°C

JlononHuTEILHBIE YKA3AHUS

Kaccosblit # BXoHOR

BecTHOIOH

PacnipenenuTenbHblil BeCTH- 12 2 -
Oronb

®olte U Kynyapbl 18 ITo pacuery

Bydet (c noacobHBIMEH MOMe- 18 -

IUEHUSIMHE)

KypurenbHas 16 Hepes cMex- 10

Hble TOME-  (BBITAXKKA
LLEHAS U3 JIBYX 30H:

BepxHeif—2/3,
HIKHe¥ — 1/3
pacyeTHOTo
obmena)

CaHUTAPHEIE Y3IIbI 16 To xe 100 M3/4 na 1
YHUTA3 Wil |
nuccyap

KomaaTa mist iepeoieBaHus, 18 2

[OMEILEHHS IS O [bIXa

00CITyKHBAIOIETO NEpCoHaNa,

KOMHATA XYJOXKHWKA, paano-

MacTepa, ITOMEINCHHE MaKeT-

HoM

Jerckass KOMHaTa 20 1,5 1,5

Tapaepobras, noacobHbIe 16 - 2

MOMEILEHHS TIPH BHICTABOYHOM

3aJie, KJIaJ0BEIE MaTEpUaioB

XHBOMHCHO-IEKOPATMOHHOK

MacCTepCKOH

KabuHb1 KaccHpoB U ACKYD- 18 3 -

HLIX aIMHHUCTPATOPOB

INoMellenue pacnpocTpaHe- 18 15 1,5

HUg OMETOB

3puTenbHLIA 3271 BMECTH- 16 ITo pacdery, HO He MeHee

Mmoctero 800 MecT H Gojee ¢ 20 M3/4 HApyXHOrO BO3AYXa

3CTPago#, BMECTUMOCThIO 600 Ha | 3purtens

MecT U Goxee co cueHOi B

kuHOTeaTpax !, knybax u

TeaTpax

3puTeNbHBIA 321 BMECTH-

MocThio 10 800 Mect ¢ actpa-

IOW, BMECTHMOCTbIO 7o 600

MECT CO CLIEHOMH:

B KMHOTEATpax ' 16
To xe
» kIybax u TeaTpax 20

Ipu oOvenuHEHMH Kacco-
BOTO BECTHOIONS ¢ BXOA-
HBIM, @ BXOJHOIO C pac-
TIpeAEUTENLHLIM PACYET-
HYIO TEMIEpaTypy CieAy-
et npuHEMaTh 16 °C (st
kunoteatpos’ 14°C)

Ins xunoteaTpos* 14°C

N8 KHHOTeaTpos ' 14°C
P

Hns xunoteatpos ! 15°C
p

B el nepuon roga He
Boite 25°C (a8 KuHO-
TeaTpos ' He Bbuue 26 °C)

B Tenunblit nepuon roaa: He
bonee uem Ha 3°C BblLe
Hapy>XHOU TeMHepaTyphl
no napamerpam A (st IV
CTPOUTENbHO-KJIUMATHU-
YECKOT0 paiioHa ais
3aJ10B BMecTUMOCTBIO 200
Mect u Goslee—O aHayo-
UM CO 3PUTENbHBIM 3a-
oM Ha 600 mect u Honee)
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Ipoodososcenue maba. 3.12

Iomemenus PacyetHas ~ OOBEM WM KPATHOCTbL BO3AYXO- JlONMOJHUTENbHLIE YKA3AHUS
TeMIepaTypa obMena B 1 4
BO3/1yXa B
XOJIOOHLIN TIPHUTOK BBITAKKA
nepuon ronaa,
°C
Cuena, apbepciieHa, KapMaH 22 - - -
Tprom 16 - 5 BrITsxka nmepHogHyec-
Koro nedcTBUsS
Kabunel auxTOpoB, nepeson- 18 3 3 -
YHKOB, CTYJHM 3BYKO3aIHCH,
BBLICTABOUYHBIH 3aJ1 (My3eit)
3BykoannapaTHas, annapar- 18 2 2 -
Hasl 3BYKOPEKHCCEPA, CBETOATI-
naparHasi, IEpeMOTOYHAS
Tupucropsas 18 ITo pacdery, HO He menee 3  OpraHuzanms BO3AyXO-
00MEHA N0 TEXHO;IOTHYEC-
KOMY 3a/jaHHIO
KuHOTpOEKIHOH AN 2, CBETO- 18 3 3 MecTHble 0TCOCHL OT
TIPOCKIIMOHHASI TIPOEKTOPOB C KCEHOHOBBI-
M# JTAMIIAMH MOIIHOCTBIO
1 kBT-300 m>/u, 3 xBr-
600 M3/4, 5 kBT—
800 m3/u, 10 kBT-
1200 m3/u
ArperatHasi OXJIaXICHHS 15 - 2 -
KHHOIIPOEKTOPOB, HACOCHAs
NOXapHOTO XO3AHCTBA, LIUTO-
past
KoMmHara KuHOMEXAaHHKA H 18 - 2 -
paanoysell, KHHFOXpaHWIHIIE
IIlutoBas 31eKTPONPHBOIOB 15 ITo pacuety -
ApTHcTHYECKHE YOOpHBIE 20 2 C y4eTOM BBITSIKKH U3
OyLIEeBbIX H CaHy3JI0B
JexXypHbIe KOCTIOMEPHBIE 18 - 1,5 -
JexXypHble TPEMepPHO-NapuK- 20 3 5 -~
MaXepCKue
IToMelueHus Aus 3aHATHIA 18 2 2 -
MY3BIKAHTOB
IMomereHus st OTAbIXA 18 3 4
MY3BIKAHTOB, PabouMX CreHb!
Penetununonnbie 3aJbl 18 3, 3
HO HE MeEHee
60 m3/4 Ha-
PYXHOTO
BO3/yXa Ha
1 3aHEMArO-
merocst
IToMemenns IS aMHHHCTPA- 18 2 1,5 -
THBHO-XO3SIHCTBEHHOTO NEPCO-
HaJia, KOMHATHI 0DIHeCTBEHHBIX
opraHuzanui
AnnapaTHbie TEXHOJIOTHYECKOH 18 2 2
cB#3H, 3Byko3amucu, ATC
Knagosbie, MaTepHaabHbIN 16 - 1
CKJIa
ToctuHAs 18 — 3 -
IToMemeHrs 071 UTPOBHIX 16 3 5 -
aBTOMATOB, HACTOJIbHBIX HID,
6unimapaHas
TaHuesBanbHbIA 3aJ1, 321 IJIs 16 Ilo pacuery, HO HE MeHee -

saHaTHA OH3KYIBTYPOI

20 M3/4 HapykHOTO BO3AyXa
Ha 1 mocernTens
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IIpodoascenue maba. 3.12

IMomemenus

Pacuernas
TEMNEpaTypa
BO31yXa B
XOJIOAHBIHN
nepuond roaa,
°C

KpatHocTh Bo3gyxooOMena B 1 4

TIPUTOK BBITSKKA

3uMHHE can
Aynurtopus

MeTtoauueckuil xabuHeT

YuranbHeli 3a5

CaHnTapHbic y3JIbL
ybopubie

ZylLLIEBbIE

KoMHaTta JHYHOM THTHEHBI
KEHIITUH
Ka6uner Bpaya

XyI0XKECTBEHHO-TIPOH3BO-
CTBEHHBIE MacCTEPCKHE:
JEeKOpaIMOHHas

CTONApHas

ITowmmBoyHasA, TPUKOTAXKHAA

CrnecapHo-MexaHH4ECKast,
PEMOHTHO-TIOIEI0YHas,
obyBHas, ¢oTorabopaTtopus

Cxnagsl aekopanuit, mebenn,
KOCTIOMOB, JIECOMATEPHAIOB
ITocTupoyHas, KkpacUabHas
MalumHHBIH 327 OTONUTEIbHO-
BEHTHIISIIHOHHOTO 060pynoBa-
HHUSA

TToMenienus 1ENOYHOM,
aKKyMYJISITOPHOR M XpaHEHHA
INEKTPOJIHTA

XonoauiIsHas CTAHUIUSA
IToMemeHHsT KHCTIOTHOM,
aKKyMYyJIATOpHOH

16
18

18
18
16

25
23
20

18
16

18
16

15
16
15
15

15
15

1

Ilo pacuety, HO He MeEHee

20 M3/4 HapyXHOTO BO3IYyXa
Ha | moceTHTeENs

1
3

N

o0 W

2

50 M3/ ma 1
YHHTA3 WIH |

nmccyap

25 m°/4 Ha |

xabuny

w N

MecTublif 0TCOC 110 TEXHO-
JIOTHYECKOMY 3AaHHUIO

To xe, oT kIeeBapok

IO TEXHOJIOTHYECKOMY
3AaHUIO

To e, oT TexHojormyec-
xoro obopymoBaHus

To %e, oT BepcTaka AJs
1naiflku, TOYHIIbHBIX amn-
apaTos H APYroro TeXHo-
JIOTHYeCKOTo obopynoBa-
HUsA

! B crmywae korga B KMHOTEATPE He IpedycMaTpHBaeTcs rapnepol ms spureseii.
% Tlpn npoekTHpOBaHUY KHHOTEATPOB C IMUPOKOHOPMATHLIM 3KPAHOM B KHHOMIPOCKIMOHHBIX CIeyeT NpeaycMaT-
PHBATL MECTHBIE OTCOCH B 00beme 500 M>/4 1t cToliky (mkada OKOHEUHBIX YCHIMTENed).

IpuMmeuanus: 1. [Tpn npoekTHpOBaHUY BeHTWISAUMM CllenyeT UCXOUThL U3 OOIIero YHc/Ia MeCT B 3pHTETbHOM

3aJe.

2. Ipu onpeacieHUH KOIMYECTBA MPUTOYHOTO BO3IYyXa, NONABAEMOro B pacHpenelUTeNbHbIH BecTHOIONL, (oife
M KyJ1yapbl, HEOOXOAUMO YYUTHIBATH OOBEM BO31yXa, YAAISEMOTO M3 CMEXHBIX MOMEUIEHUH, He MMEIONIUX NIPUTOYHOH

BEHTUJIAOUH,

3. Bo3ayxooOMeH B MoMeIleHUH NOroToBOYHOH, Oydera B doife 3puTENLHOTO 3a1a BMeCTHMOCThIO 800 mecT
u Gonee HeoOxoAUMO MPOBEPATH MO pacyeTy HA ynajlEHME TEITON3ObLITKOB.
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¢ JUCTAHIMOHHBIM yTpaBnenueM. Jlad OTBOIA
KOHJICHCATa MOJ aXTaMH YCTPAMBAIOT MOJOHBL
HeobxomumMo Taxxke mpefycMaTpaBaTh MEpPONpHs-
THS,, WCKJIIOYAIOINHE BO3MOXHOCTL HEOPraHH30-
BAHHOTO ITOCTYIUICHHUS HAPYXXHOTO BO3/1yXa B 3aJIbI
yepe3 BBLITSKHBIE LIAXTHI.

B 3purenpHOM 3ane kinyba wim reatpa c riy-
OUHHOM KOJIOCHHKOBOH ClieHOH HeoOXxoxumo obec-
neynBath noxamop B pasmepe 10% obwzema npu-
TouHOro Bo3jayxa. KoauuectBo yAanseMoro Bo3-
JIyXa COOTBETCTBEHHO TIPHHEMAaETCst paBHBIM 90%
TIPUTOYHOTO (BKJIIOYAA PEHUPKYJSIIUIO), U3 HUX
17% ynansieTcst 4epes CLeHy.

B moMeIeHusX I0TOTOBOYHBIX, MOEYHBIX BY-
theta, CAHUTApHBIX y3JI0B, KYPHTEIbHBIX H Mac-
TEPCKHX HEOOXOAUMO OPTraHU30BbIBATH CHCTEMBI
BBITSOKHON BEHTHIISIIMHM C MEXaHHYeCKMM HOOyX-
JleHHEM; B CIIyXeOHO-XO3HCTBEHHBIX NOMEMEHH-
SIX JIOTIYCKAETCsl NPEXYyCMATPHBATL BEHTHIIALHMIO
C €CTECTBEHHBIM HOOYXICHUEM.

B akkymMyJisiTOPHOH C KHUCHOTHBLIMH 4KKyMY-
JNATOPAMH U B KHCJIOTHOH CIEXYET IPOCKTUPOBATH
BBITSDKHYIO BEHTHIISILIHIO CAMOCTOSTE/ILHBIM arpe-
T4TOM BO B3pbhIBODE30NACHOM M aHTHKOPPO3HOH-
HOM HCIO;THEHWH C DPACHOJIONEHHEM BBITSDKHBIX
OTBEpCTHI HOJ MOTOJIKOM U Ha BeICOTE 0,3 M OT
nona. B akkyMyJaTOpHOH €O HIETOYHBIMU AKKY-
MYJIATOpaMH BBITSXKHBIE OTBEPCTHSI PacHOJIaratoT
TOJLKO TOJ TOTOJKOM. B aToM cnmydae MoxHO
OpTaHU3OBLIBATH €CTECTBEHHYIO BEHTHIUISIHIO 4C-
pe3 OTACIRHBIH BEHTHIANHOHHEIA oTcoc.

IToMenreHus A pa3MenIcHHs] BEHTUJISIIINOH-
Horo obopynoBanuns, o0opynoOBaHHs CHCTEM KOH-
IULHOHUPOBAHHUS BO31yXa, KOMIIPECCOPHBIX, XO-
JIOMWIBHBIX YCTAHOBOK HE PEKOMEHAYETCH pac-
TIOJIaTaTh HETIOCPEACTBEHHO 3a OrPaXAAFONLIAMU
-KOHCTPYKI[HSIMH 3PHTENBHOTO 3aJia.

B crenax, pasjcnsiOlMX 3PHTEIbHBIE 3aJbI
MHOT032JIbHBIX 3/1aHui, He JOMYCKAaeTcs YCTPOii-
CTBO BEHTHJIALIMOHHBIX KAHAJIOB U IPOKJIAIKA BO3-
NyXOBOJIOB 4epe3 IOMEILEHUS 3ald, IPOCKIUOH-
HOI W INEPEMOTOYHOM, €CIH 3TH BO3YXOBOJBI
IPEeAHAa3HAYAOTCH IS APYTHX TIOMEIECHUH.

B 3pHTENBHBIX 3allaX KMHOTE21pPOB BMCCTH-
MocThi0 10 800 Mect momawy BO3Ayxa CJAEAY-
€T OCYIIECTBNIATh, KaK NPABUIO, KOMIAKTHBIMH
CTPYSIMH C MaKCHMAaJILHOi CKOPOCTEIO, PErfIaMeH-
TUPYeMOH JOUYCTHMBIM YPOBHEM lLIymMa B 3aJle,
W HOPMHPYEMOH TOMBXNKHOCTBIO BO3/lyXa B DPa-
Goueit 30He.

3.5. BCTIOMOTI ATEJIbHBIE
3JAHUSA U IIOMEIMEHWS
HNPOMBIHLIEHHBIX NPEAITPUA TN !

Bo BcnomoratenbHbIX 3maHUAX M TOMEINE-
HUAX TPOMBIUIIEHHBIX JIPEMIPUATUH B TENJIbIN
TIepUOA Tofa, KaK NMPABHIIO, NMPeaycMaTpuBaercs
nmozava BO3JAyXa €CTECTBEHHbIM IIyTCM Uepe3 OT-
KPHIBAIOIIHECS OKHA U ABepH. MexaHudyeckas rpu-
TOYHAs BEHTUISLHAA TIPEAYCMATPUBAETCH TOJILKO
JUIsi IOMELEHHIA, Iie HeJIb3s OPraHu30BaTh €CTeCT-
BEHHYIO BeHTHIsHIO (TPOBETPUBAHUE), & TAKKE
Ipu HeoOX0AMMOCTH cllenHanbHOi 06paboTKH Ha-
PYXHOTO BO37yXa.

B xonomHBIf M MEPEXOMHBIH NMEPHOBI TOAL
nozxavy BO3/yXa C MeXaHHYeCKHM NoGyXICHHEM
cnenyeT NperyCMaTpPUBATh IS IIOMEIeHUH, B KO-
TOPBIX BO3XyXOOOMEH YCTaHOBJIeH Gosiee OAHO-
KpaTHoro B 1 4, a TakXke [Uis BO3MEIIEHHS BO3-
JlyXa, YRajiseMoro u3 QYIueBbIX, YOOPHBIX U 1O-
MEIICHMH CyIIKH U obecnblTuBanus omexabl. J{ns
ocTaJbHBIX NMOMCHICHHH JOMYCKAcTCs NpeaycMat-
PHBATb €CTECTBEHHYIO TOXayy BO3JTyXa.

B Tabn. 3.13 npuBeacHbI 3HAYCHUS PACUCTHOR
TEMIEPATYPBl BO3AYyXa H KPAaTHOCTH BO3XYX000-
MeHa JJIS OCHOBHBIX NOMELIEHHI paccMaTpuBae-
MBIX 37iaHulf B XOJIOHBIN nepuon roga. s paga
HOMeIEHIH (MalIMHOIICHBIX GI0PO, KOMHPOBANE-
HO-MHOXHUTENBHBIX ClyX0, IpadedHbiX, XHMYHUC-
TOK, CTOJIOBBIX, 3/PaBIYHKTOB, PaAMOYy3JIOB, Te-
nedoHHBIX craHnui, OHGIHOTEK, KUHOANTApaT-
HBIX, BBIYHCIUTENLHON TEXHUKH, TOProBOTO H Obl-
TOBOro OOCiIyXHBaHHS, KOH(EPEHI-3a]I0B U 1p.)
pAacueTHYIO TEMIOEPatTypy BO3/7yXa M BO3/yX000-
MEH NpHHUMAIOT no cooTBeTcTBytomnm CHull no
MPOCKTHPOBAHMIO.

Tlpn opraHu3amuy TPUTOYHON BEHTHUJISIIMH
B XOJIOAHBIA H Iepexo HbIH MepHOabl TOAa NOAAYY
NOAOrPETOTO BO3AyXa CIEAYET NPe/yCMATPHBATH
B BEDXHIOIO 30HY:

HETIOCPECTBEHHO B NIOMEIIECHHUS;

COCPEOTOYEHHO B KOPHIAOD I/isl HOMEIIEHHUIA,
BO37yX006MEH B KOTOPBIX YCTAHOBJIEH TO Bhi-
TSIKKE;

B IOMEIIECHHS rapAepOoOHbIX /I BO3MEILCHHS
BO3AYXa, YAANSEMOIO U3 AYLUEBhHIX;

B BepxHe#f 4acTH CTE€H W HEPErOPOIOK, pas-
JESISIOIAX AYIMEBbie, MPeUTylieBble U rapAepos-
HblE, YCTaHABIMBAIOTCS XaJFO3UHHBIE PEIIETKH.

! Cm. Taxke CHull 2.09.04-87
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TABJIUWIA 313 PACYETHAS TEMIIEPATYPA U KPATHOCTbh OBMEHA BO3JVXA
BO BCITOMOTATEJIbHbBIX 3JAHUSX U ITOMEIEHUSX [TPOMBINJIEHHBIX TTPEATIPUATUNA

IToMenienns Pacuernas Temnepatypa O61beM MM KpaTHOCTHL BO3nyxooOMeHa B | 4
Bo3zayxa, °C
IPUTOK BBITSDKKaA
Bectu6ronn 16 2 -

OrannmBaéMbie mepexonbl

Tapaepo6Hble yau4HOK
OZEX1BI

I'apaepoOHble 1711 COBMECT-
HOTO XpaHEHHsl BCEX BHIOB
ONEXK bl IPU HETIOJTHOM
HEPEoAEBaHUH PabOTAONHMX

ITapnepobuble nmpu Aynessix
(npeyIeBBle), a TAKKE Tap-
nepoOHBIE C TOJNHBIM NIEpeone-
BaHHEM paboTaromux:
rapaepobueie cnen-
OEX bl
rapaepobuble poMallHeli
(y1m4HON W nomaiuHei)
ONEXIbI

HyureBrie
Y6opHbie

VMbIBalbHbIE TpH y6OPHBIX
KypurtenbHbie
IMoMeeHus 1 oTabixa, 060-
rpeBa WiH OXjaxzaeHus *
TloMemeHus s JIMYHON
TUTHEHB! >KEHIHH *
IToMemienus: misi peMoHTa
CHEIOJEXK b *
ITomMerneHus g peMoOHTa
obypu *
ITomMemierus ynpapieHuii, KOH-
CTPYKTOpPCKHX 6ropo, obuect-
BEHHBIX OpraHu3anmii, mio-
3/IbI0:

ne Gomee 36 m”

Bonee 36 M2 *

Homemenns mis cywku cnenu- [lo TexHonOrHYeCKHM
TpeboBaHUSAM B Tpeje-
nax 16-33 °C

anbHOU OJEKIBI

HMomeweHust ans o0GecnbUInBa-
HHSI CHEHATIBHON OJI€K bl

He uuxe yem Ha 6°
pacyeTHOW Temmepary-
pbl DOMEILICHUH, cOe-
JUHSAEMBIX OTaljinBac-
MBIMH TIEPEXOJaMHU

16

18

23
23

16
16

16
22

16

16

18
18

16

M3 pacuera xoMmenca-
LU BBITSDKKY U3 JTyIie-
BHIX (HO HE McHee
OJHOKPATHOTO BO3-
nyxoobMmeHa)

5

M3 pacueta xommeHca-
I{MH BBITSKKH K3 XY-
EBBIX (HO HE MEHee
OHOKPaTHOTO BO3-
AyXooOMeHa)

1

W3 nymesbix u npu
HEOOXOMUMOCTH U3
rapaepobHbIX, ecqH
BO3ayX000MeH Ipe-
BBILLIAET BBITSDKKY U3
AYLIEBBIX

5

W3 npymepsix u npu
HeOOXOAUMOCTH U3
rapiecpoOHbIX, €Clu
BO3YX000OMEH TIpe-
BBILIAET BHITSKKY U3
AYLIEBBIX

75 M*/4 Ha | gymesyio
CETKY

50 Mm% Ha 1 yHHTa3
u 25 m*/4 na 1 nuccyap

- 10

2 (8o e Menee 30 M3/y 3
Ha 1 4en.)

2

2 3

2 3

1,5 -

ITo pacuery
To xe

* PacyeTHyo TemiepaTypy BO3ayXa B TeILTblii MepHON roja clenyeT NPMHHMATL B COOTBETCTBHM C yKa3aHHUSMU
CHull 2 04.05-86, a Bo3nyxo0o0MeH onpenensith PacyeToM
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B Tenuplf mepmon roma B paifoHax ¢ pac-
YETHOH TEMIEepaTypoH HapyKHOTO BO3AyXa BbIllle
25°C (mapametrpnt A) B NOMECINEHUNX, TIE IUIa-
HHPYETCS TOCTOSHHOE NpebbiBaHue JIoaei, pexo-
MEHYETCH YCTaHABJIUBATH NTOTOJOYHBIE BEHTMWIA-
TOPHI ANS MOBLILEHHS CKOPOCTH IBIDKCHHUS BO3-
nyxa no 0,3-0,5 m/c.

¥ nanenue Bo3ayxa u3 BCIOMOTaTeIbHBIX 34a-
HEA U MOMeEeHUH IPOMBIIIJIEHHBIX NPEANPHATHI
JIONYCKaeTCsl KaK C eCTeCTBEHHBIM, Tak H C Me-
XaHHYECKHM TIOOYKIEHHEM.

CamocrosTebHble CUCTEMbI BHITSXKHOH BeH-
THISIMA TPEeXYCMATPHUBAIOTCA VISt JIOMEILEHUH:
tenbAIEPCKAX M BpaueOHbIX 3/IPABNYHKTOB, Y-
LIeBbIX, YOOPHBIX, a TakXe KOIHMPOBAIbHO-MHO-
XHTENBHBIX CTYXK0 M HEpeIIeTHBIX, XHUMHYECKOM
YUCTKH, CYHIKU, oOecnbiuBanns u 00e3BpeXKHBa-
HHUS OEXAB. YCTPOHUCTBO COBMEHIEHHOM BRITSX-
HOM BEHTHJIALMM JNONYCKAETCS I8 AYILEBHIX M
yOOpHBIX TpH TapAepoOHbIX /ISl COBMECTHOTO
XpaHEHHS BCEX BHIOB OIEXKABI IIPH HENOJHOM
nepeofeBaHun paboTaromiux, a Takxke IS Mped-
OYIIEBLIX C TOJHBIM TIepeoJeBaHuEM YJIHYHON U
JOMaIIIHEN OEXIBI.

YpaneHue Bo3ayxa M3 rapaepoOHBIX ClemyeT
OpraHH30BHIBATH Yepe3 aymesbie. B ciyyae korna
BO3RYX0006MeH rapaepobHOM NpesBBIaeT BO3AY-
x000MeH AyllleBOH, BO3AYX YAANsroT 4epes Aay-
LIEBYIO B YCTAHOBJIEHHOM I Hee obbeme, a pas-
HH1NY — HeIOCPEICTBEHHO M3 rapaepobHoil. B oc-
TaJbHBIX CJIyYasix BO3AYX YIAJINIOT HEMOCDENCT-
BEHHO U3 NOMEIIEHUH.

B rapnepoGHBIX NOMeENICHHS X ANl COBMECT-
HOTO XpaHeHUs BCeX BUAOB OMEXIB NPH HEmoJ-
HOM HepeoaeBaHuy paboTaromux, a TAakXKe B ipen-
IYUIEBLIX C TOJHBIM HEPCOREBAHUEM Ha 5 4ell.
H MeHee NIPH OJHOCMEHHOH paboTe B XOJIOAHBIM
TIEpHOA ACIYCKaeTCs NPHHAMATbL OJHOKPATHBIA BO3-
JyX000MeH, TpefyCMaTpUBast eCTECTBEHHBIA IPUTOK
HApYXHOTO BO3ayXa yepe3 oKHa. B nomewenmsx
rapaepoOHbix TpH OOOCHOBaHHM XONYCKaeTcs
yCcTaHOBKA MKadoB JUIS CYIIKH CHEIOACKABI B He-
pabouee BpeMs, 060pYNOBaHHBIX BBLITSHKHOW BEH-
TUISAHHER C €CTECTBEHHBIM TOOYXAEHNEM B 00B-
eme 10 M3/4 Bo3ayxa oT Kaxmoro mkada.

B rapaepoOHbIX A XpaHEHHS OACKIBL, B II0-
MEIICHHUSAX /11 KOPMJICHUS TPYIHBIX NeTel U B 110-
MEIIEHUAX U1 0BOrpeBaHus — CKOPOCTh JIBHXKeE-
HHs BO3ZYXa B 30HE NPeObIBaHMS JIFOICH HE JT0JIX-
Ha npeBuiath 0,2 m/c.

3.6. CEJJbCKOXO3NCTBEHHBIE
3JAHUS 1 COOPYXXEHMSA

Heo6x0a4uMoCTh  yCTpOHCTBA  BEHTHIIAIUHN
B KHBOTHOBORYECKUX M HTHICBOMYECKHX TIOME-
HICHUSX, B COOPYXEHHSX [ANA KPYrIOTOJHYHOTO
BbIPAIIMBAHNSA OBOILCH U JNJIHTENLHOIO XpaHEHUs
CE30HHOH  CeJIbCKOXO3SIHCTBEHHOH  NPOYKUHH,
a TakXe MPOU3BOAMTENBHOCTH BEHTHIISIHOHHBIX
CHCTEM H PeXHM HUX PaboThl ONPEREIAIOT pac-
YeTaMH B 3aBHCHMOCTH OT NapaMeTpPoOB HApyX-
HOTO H BHYTPEHHETO BO31yXa, TEIUIOTEXHUYEC-
KHX XapaKTEPUCTUK OTPaXAAXOMIUX KOHCTPYKIHIA.
B pacuerax cilemyeT YYHTHIBATL OHOJIOTHYECKOE
TEINNO, TOCTYNAIOUIEE B HOMEUIEHHS! OT XHMBOT-
HEIX, ITHI, TPOAYKIUH, BpEAHbIE Ta3bi U BOASHEIE
napel, MOCTYNAOMHE B NMOMEHICHHUE NPH IIPOH3-
BOJICTBEHHBIX IpoOLIECcCaX.

CucteMa BEHTHIIAIIMH —~ OHO U3 CPEACTB obec-
nevYeHUs B TIOMEINCHHSX Jisi COACPXKAHHS XKHBOT-
HBIX U IITHI] KJIMMaTHYECKOH 30HBI MaKCUMaJIbHOH
TMPOAYKTHBHOCTH, 2 B KYJIbTUBAMOHHBIX COOPY-
KeHUSX, XPaHWIUILAX, TTOACOOHBIX U CyXKEOHBIX
ITOMEICHHAX ~ 32 JAHHBIX TAPaMETPOB BO3AYXA.

IIpun DpOEKTUPOBAHHH CHCTEM BECHTHIISIMH
B TIOMCIIEHMAX U1 COACPXKAHUS KPYIHOTO pora-
TOTO CKOT2 H CBHHEH IJIs XOJIOJHOTO TNEpUOJA
rofia B KJIMMATHYECKHX paioHaX ¢ TeMIepaTypoil
naumbonee xojomHo#i mnaTuaHesku Hike — 10°C
ClleXyeT TPHHHMATh pacyeTHble NapaMeTpsl Ha-
pyxHoro Bo3nyxa B, a B ocTanbHbIX paloHax
H IIpH NPOEKTHPOBAHHH CHCTEM BEHTHIIALMH B IO~
MEILCHAAX Ui COAEPKAHHsl OBEI|~ PacuETHBIE TIa-
PaMETPLI HAPYXKHOTO Bo3ayxa A.

Ipu IPOEKTHPOBAHHH CUCTEM BEHTHIIAIUH
B MOMEINEHUAX IS COACPKAHUS IITHII I XONO-
HOTO NEpHOJa TOAa CIACAYET IPUHUMATD PACUCTHBIE
nmapaMeTprl HAPYyXHOro Bo3ayxa b, a g Tennoro
NlepHoJia T0/2a — PacyeTHbIE NapaMETPHI HAPYXXKHOTO
Bo3ayxa A.

3HaveHHs HapYXHBIX TEMIIEpaTyp Ajist paio-
nos teppuropm CCCP npubenennt 8 CHull
2.04.05-86; pacueTHBIE TIApDAMETPbI BO3JYILHOH
cpe/ibl B OCHOBHBIX TIOMEIICHHAX XHBOTHOBOZYEC-
KHX H ITHIEBOAYECKUX KOMIUIEKCOB—B TabIl.
3.14-3.17;, xonAu4ecTBO TEIUIOTHI, BOASHBIX TIAPOB
U raszos, BbICJIAEMBIX XHBOTHBIMH U NTHIAMH,—B
Tabs. 3.18 u 3.19; koymYeCTBO BpERHBIX Ta30B,
BLIJEJIIEMBIX B TIOMCIUCHHAX [/ COREPKAHHUSA
NITHIl C TIOBEPXHOCTH NONCTHUJIKH H IIPOTHBHEH, B
Tabia. 3.20.

Bo3ayxoobMeH B MOMEIIEHUSX KISt COAEPKA-
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TABJHMIA 3.14 TEMIIEPATYPA U BJIAJKHOCTH BO3IVXA B IIOMEMEHHAX
U151 CONEPXKAHUA KPYITHOI'O POTATOI'O CKOTA

3naHUs ¥ MOMELLIEHUA

I'pynna *kuBOTHBIX

1. KopoBHuKH, 3aHHsS
JUIS MOJIOAHSAKA W ISt
CKOTa Ha OTKOpME, Io-
MenieHue JUIs nepe-
JIEPKKU OCEMEHEHHBIX
KOPOB H COJEPXKAHUS
OBIKOB

2. KoposHuku u 31a-
HHSL JJISE MOJIOHSIKA
MOJIOYHBIX TOPOJ B
paifoHax ¢ pacueTHOH
3AMHEH TeMIepaTypoi
—25°C u Huxe

3. To xe, Bbie
—-25°C

4. 3pauus Anst MOJIOA-
HAKA

5. TensTHUKH

6. PoaunbHoe oraee-
HHE:

JTIOMEUNICHU S

JUIS OTejia XOpoB

npopunakTopuit

7. IMoMenieHne njis co-
JEpXaHHsT MSICHBIX KO-

POB C TENSNTAMH B BO3-
pacte ot 20 auedt mo 2
Mec.

8. TpexcreHHLIe HaBe-

¢l U151 KOPOB H MOJIOJ-
HAKA MSACHBIX IOPOJL

9. IToMemenune njs ca-
nuTapHoi obpaborku
CKOTA

KopoBsl, 6bikH-

MPOU3BOAUTENH,

MOJIOZHSK CTap-
uIe roaa, CKOT Ha
OTKOpMe

Kopossl 1 Mo-
JIOJHSK BCEX BO3-
pacTos MOJOY-
HBIX TOPOI,
MSICHEIE KOPOBBI
nepe OTEJIOM U
HeMmoCPENACTBEH-
HO JIOCJIE OTENa
Koposbl 1 MO-
JIOMHAK BCEX BO3-
pacros
Monoansik ot 4
no 12 mec.

Tensata ot 10
aHelt 1o 5 Mec.

Koposur
riayboxo-
CTEJIbHBIE U
HOBOCTCJILHBIC
Tensita no 20-
JTHEBHOTO BO3-
pacra

Kopossi ¢ Tens-
TaMmH 10 2-Me-
CSYHOTO BO3pa-
cra

Koposnl cyxo-
CTOHHbBIE H C
TENATAMHA
crapuie 2-Mecsd-
HOTO BO3pacTa,
MOJIOHSK BCEX
BO3PacTOB
Koposbsl, Mo-
TROJHAK, TERATA

Copepxanue Pacuernass Makcu- CkopoCTh OABHXKE-
JKUBOTHBIX TeMIepaTy- MalJlbHas HHS BO3.yXa, M/C,
pa BO3oyXa, OTHOCH- B Nepuon
°C TenpHA§ —————————
BJlaX-  XOJIOJHBIA TETUTBL
HOCTb u mepe-
BO3LY- XOOHBIR
xa, %
[IpussizHoE H 10 75 0,5 1
6oxcopoe (c per-
JIaMEHTHPOBAH-
HBIM HCHOJIb30-
BaHHEM BHITY-
JIOB), TPYIIHOBOE
becnipuBsizHOE Ha
pelueTyaTeix
monax
BecnpussizHoe Ha 3 85 0,5 1
riyboxolt nox-
CTHIIKE
To xe He vopMmupyercs 0,5 1
I'pynnosoe Gec- 12 75 0,5 i
OpuUBA3HOE (KPO-
Me CjIy4aeB, yka-
3aHHBIX B NIl 2 H
3) u 6okcoBoe
I'pynmmoBoe Gec- 15 75 0,3 0,5
npuBsi3Hoe, HOoK-
COBOE U B
HHAUBUAYAIb-
HBIX KJIeTKax
IMpuBs3HOE U B 15 75 0,3 0,5
JCHHUKAX
B unnmBuayasn- 20 75 0,3 0,5
HBIX KJIETKaX
BecripussizHOe He BopMmupyeTca 0,3 0,5
Ha riybokoi
TIOACTHIIKE
BecnpussizHoe He HopmupyeTcst
- 18 75 0,3 0,5
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IIpoodorocenue maba. 3.14

3panus ¥ DOMELIEeHNS Tpynma )XuWBOTHBIX ConepxaHue Pacuernas Makcn-  CKopocTb ABHXe-
KUBOTHBIX TeMIEPaTy- MansHAs HHA BO3YXa, M/C,
pa BO34yXa, OTHOCH- B EpUON
°C TeapHA ————————————
BA&X-  XONOIHbLI Termabi
HOCTh ¥ mepe-
BO3IY- XOJHbIH
xa, %
10. {ounbHO-MOJIOY- - - 15 75 0,3 0,5

HOC OTJAEJICHUE. [OUJIb-

HBI 3aJ1 @ MOJIOYHas

(momewieHust Aus Ipue-

Ma, TIepBUYHOM 0bpa-

6OTKHM 4 BPEMEHHOTO

XpaHeHHsT MOJI0Ka)

11. IyHKT HCKyccTBeH- - - 18 75 0,3 0.5
HOTO OCEMEHEHHUS —

maHex H naboparopus

Npumevanus 1. B taGnume npuBeneHsl HOPMBI MapaMeTpOB BO3AYXa [UI CONEPKAHUS JKMBOTHBIX Ha
NOACTHIKE. ECHuM XUBOTHBIE COmEpkKATCs 63 MOACTUIKY, TO NPUBeAeHHbe B TA0IMIE pacyeTHbIE NapaMeTPhbl JOKHLI
ObITb NOBLHIIEHBL: I B3pOCIOrO CKOTA U MOJIOAHSKA NpH OecnpUBS3HOM COHEPKAHUU—HA S5°, NpH HPUBASHOM
coepxKaHuu —~Ha 3°, a ans tesasr—Ha 7°.

2. HopMaTHBHbIE NApaMETPLI BO3ayXa JODKHBEI ObITh O0ECHedeHb! B 30HE Pa3MELUEHUS KUBOTHBIX, T.€. B IPO-
CTpPaHCTBE BBICOTOM 1m0 1,5 M Ham ypoBheM nona.

3. KonuedTpanus BpenHBIX ra30B B BO3[yXe NOMEINEHHIA AN CONEPKAHUS KUBOTHBIX HE ROJDKHA MPEBHIIATH:
yiekacaoro raza 0,25% no o6weMy, ammuaxa-—0,02 Mr/a, ceposogopoaa—0,015 mr/m.

4. ComepXanue YIJIEKMCIOTO Ta3a B HApYKHOM BO3nyXe cienyel mpuHuMarh 0,3 1/M3, ammuaka M cepo-
Bopopona—0.

5. B Temnwli nepuon roma (UpM TeMmepaType HapyxkHoro Bosgyxa 10°C u Boluie) TeMieparypa Bo3gyxa
B NOMENIeHUAX I8 KPYMHOTO pOraToro CKOTa NOKHA OblTh He Oojlee 4eM Ha 5° BbIIE pacueTHOM HAPYKHOMN
TeMIepaTypbl Ul IPOEK ! HPOBAHUA BEHIHIAUNH, HO He Bbime 30 °C.

TABJIUIIA 3.15. TEMIIEPATYPA 1 BJIAJKHOCTb BO3JIVXA B IOMEMEHUAX 15
COJAEPXAHVSA CBUHEHN U OBEL]

31aHEMg ¥ NOMELICHUS PacuctHas tem- MaxkcumanbHas CKOPOCTh BMKEHHS
nepaTtypa Bo3lyXa OTHOCHMTEIbHas  BO3JYXd, M/C, B MEPUOA
B moMewenuu, “C BIAXHOCTB
BO3IOyXa B XOJIOIHBIA TeIIbIif

MOMELIEHUH, % ¥ TepexonHbIiA

1. CeuHapHUKH — MOMEIIECHUS IS XOJIOCTHIX 16 75 0,3 1
H CyIOPOCHHIX MATOK (KPOME YKa3aHHBIX
B I 5) U XpsAKOB

2. To e, njst DOPOCAT-OTHEMbILIEH U 20 70 0,2 0,6
PEMOHTHOTO MOJIOZHSAKA

3. CBHHAPHHUK-OTKOPMOYHUK — IOMEHICHHE 18 75 0,3 1

IJIS CONEPKAHUSA CBHHEHR

4. CBUHapHUK-MaTOYHHUK — TOMELIEHHE ISt 20 70 0,3 0,1
COZIEP)KaHHsl CBUHEH

5. CBHHapHUK-MaTOYHMK — IOMEIIEHUE [1JIS 20 70 0,15 0,4

TAXKEIOCYNOPOCHBIX (32 7—-10 muelt no
onopoca) u MOMCOCHBIX MATOK
6. OpyapHH 3 80

0, 1
7. PogunbHOE OTAEIEHUE 15 75 0

5
2 0,5

IMpumevauns: 1. HopMarupHsle 1apaMeTphl BO3yXa JOJDKHBE ObITh OGECHeYeHbl B 30HE PA3MELLEHUA CBUHEI,
T.€. B NPOCTPAHCTBE BBICOTOH 0O | M HAJ1 YPOBHEM NOJA WM IUIOMALKH, HA KOTOPOHl MOTYT HaXOOMThLCA CBHHbH.

2. KoHnenTpanus BPeHbIX Ia30B B HOMEIIEHMAX IUIsS COMAEP)KAHMS CBMHel M OBeu HE NOJKHA HpEeBHILIATE:
yriekucnoro rasa-0,2% no o6seMy, amMmuaka— 0,02 Mr/1, cepoBogopona 0,01 mr/m

3. B cBHBapHHKaxX-OTKOPMOYHMKAX NpEAeNbHO AOMYCTHMAs TemiepaTypa Bodayxa cocTasnser 25°C.

4. TemmepaTypy H BIaXHOCTb BO3oyXa B MOMEIIEHMAX IJIA CONCPXKAHHMS OBem B TEIUILIA NEPHOL rofa He
HOPMHUPYIOT.
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TABJMUA 3.16. TEMIIEPATYPA 1 BJIAXHOCTb BO3JlYXA B IOMEIIEHUAX JJ14
COIEPXAHMA IITHL

Bua u BO3pacrHas rpynna nruus! PacueTHas TemmepaTtypa BO3AyXa B XOJIQIHBIIH OnTuMansHas
nepuon roxga, “°C OTHOCHTENbHAS
BJI2XKHOCTH
[pH HAMOJBHOM B MOMEILEHUHM  IIDH KJIETOYHOM BO3/YXa, %
conepkanui  nox Opyxe- colepKaHuH
pamMui

Bapocias nruua

Kypot 16-18 - 16-18 60—70
Wuneitxu 16 - - 60-70
YT1Ku 14 - - 70-80
I'ycu 14 - - 70-80
Lecapku 16 - 16 65-70
Ilepcriena - - 20-22 60-70

MoJiIogHSK ITHIBI

PeMoHTHBI B BO3pacTe:

1-4 nenens 28-24 35-22 33-24 60--70
5-11 » 18-16 - 18 60-70
12-22(26) neaesnn 16 - 16 60-70
Upinsta-6poiisiepbl B Bo3pacTe:
1 Hemenu 28-26 35-30 32-28 65-70
2-3 Henmenb 22 29-26 25-24 65 -70
4-6 » 20 - 20 65-70
7-9 » 18 - 18 60 -70
MoJIomHgK HHAEEK B BO3pacte:
1 venmenn . 30-28 37-30 35-32 60-70
2-3 Hemesb 28-22 29-25 31-27 60-70
4-5 » 21- 19 25-21 26-22 60-70
6-17 » 20- 17 - 21 60-70
18-30 (34) mene:b 16 - 18 60-70
MoOOTHAK YTOK B BO3pAcTe:
1 Hegenu 26-22 25-26 31-24 65-75
2—-4 Henenn 20 25-22 24-20 65-75
5-8 » 16 - 18 65-75
9--26 (28) venens 14 - 14 65-75
Mouomusik ryceit B BozpacTe:
1-3 (4) wenenn 26-22 30 30-22 65-75
4(5)-9 » 20-18 - 20-18 65-75
10-39 » 14 - 14 70--80

Ilpumeyanus: 1. Bo Bcex moMeweHHIX 118 CONCPXKAHM MOJIOTHAKA CTAPILEro BO3PACcTa M B3POCIOrO HOTOJI0BbA
OTHIBL JOTYCKAeTCS B 3MMHMI [EPHOJ OTKJIOHEeHHe 1eMIIEpPaTyphl BO3IyXa IIOMEILCHHI OT pacye1HOH Ha 2°.

2. TemmepaTypa BHYTPCHHErO BO3IyXa MOMEUICHWH IpHBefeHA AJs XOJOMHOTO MHepHoJa M OTHOCHTCS K 30HE
pa3sMEILeHHs NTHUBL. 30HOM pa3MeIneHHs NTHUbL NP HAMOILHOM CONEPKAHHMM CUMTAETCs IPOCTPAHCTBO BhICOoTOH 110 0,8 M
OT YpOBHS MOJI2, 4 B NITHYHAKAX (W1 Kyp M MHJEeK), 00OPYI0BaHHBIX HACECTAMH M THe3IaMH,—Ha 0,5 M Bbille Hanbonee
NPUMOAHATHIX HacecToB M rue3d. Ilpu KJIETOYHOM COIEPKaHMM 30HOH pasMEIIECHUS CHHTAETCs TPOCTPAHCTBO Ha BCIO
BLICOTY KJIETOYHBIX GaTapeil.

3. B Temwisiit neproa Toga (npy TeMiepatype Hapy)HOro soszyxa seime 10 °C) pacyeTHas TeMIiepaTypa BHYTPEHHETO
BO3IlyXa HTHYHWKOB IOMycKaeTcs He Gosiee YeM Ha 5° BBILIE CPEIHEMECSIYHOH TEMIEpaTyphl HapyXHOTO Bo3myXa B 13 1
€aMoro XKapkoro mecsiua, o He sbuue 33 °C. .

4. CKopocTh [BHXKEHHS BO3jlyXa B NOMEIIEHMsX B 30HE Pa3MELICHMs NTHL B XOJOIHBIH MEPHOX roja He JOJKHA
[peBBILIATH 1is Ky ¥ uHieck 0,3 M/c, urst yrok u rycedf 0,5 mM/c, ans Monogasaka 0,3 M/c. B Teruiblil nepioa 1 0aa ckopocTh
ABMIKEHHS BO3JYXa HE JOJDKHA NPEBLILIATE [T MOJIOAHSAKA Bo3pacToM 10 30 ngeit 0,6 M/c, ans Monojuaka crapiie 30 naeii
1,2 M/c. B KIIMMaTHAYECKHX palfOHAX ¢ PACYETHOM TeMIEPATYPOH HApYHIOro BO3AYXa B TeIUlbli mepuol roaa seite 33 °C
QT B3POCJIOrC HOTONOBLA M MOJIONHSKA CTAPIIEIO BO3pAcTa AOMYCKAeTCA CKOPOCTh BIDKEHHS BO3myXxa 2 M/c mpu
KNETOYHOM COAEpXKaHmH M 1,5 M/¢ mpH HAMOJLHOM conepKanuy. 30HOH Pa3MEIIEHUS IITHI NPH HANOJILHOM COIepKaHHK
CYMTACTCsL [POCTPAHCTBO BBICOTOU o 0,8 M Hal HOJIOM, pH KJIETOYHOM COIEP>KaHIHT —
NPOCTPAHCTBO HA BCIO BHICOTY KJIETOYHBIX OaTapeit.

5. IlpenenbHO NOMYCTUMBIC KOHIEHTPAIUA BpeAHbIX ra30B B BO3AyXe NTHYHMKOB CIIEAYST NPHMHUMATD: YIJIEKUCIOIO
raza -0,25% mo o6bemy, ammuaka—0,015 Mr/a, cepoBogopoma - 0,005 mr/m.
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TABJAULA 3.17. TEMIIEPATYPA BO3AYXA B

MPOU3BOACTBEHHBIX TOMEIIEHUAX

TTomerienue Temmepatypa, °C
IIpuema saun 15-22
COpTHPOBKH SIHI] 18-22
XpaHeHus AuI] 8-12
WuxybaTopHsii 3a1 20-22
O6paboTku MOJIOTHAKA 24-26
XpaHeHus: MONOHAKA 28-30

HHS )KMBOTHBIX U NTHIl B XOJIOAHBIA NEPHOM ro/ja
creayeT oOeCHeYMBaTh CHCTEMAaMH MeXaHHIECKOH
BEHTHJIAUMY, & B IIEPEXOIHBIN U TEILIbIA NepHOJIbl
roJa —CUCTEMaMMd MEXAHHYECKON M €CTECTBEHHOM
BEHTWIIALMHA. B kimumaTuyeckux paiionax c pac-
YEeTHOX HApy)KHOW TEMIEpaTypoidl B XOJIOJHBIH
nepuojt roga He Huke — 15°C M ¢ HEBHICOKAMH
TeMIIEpaTypaMd B TEIUIBIA TEPHOJ Toja HeobXo-
JHUMBIR BO31YXOOOMEH MOXKHO O0ECIIEYHTh CHCTe-
MaMH €CTeCTBEHHOM BEHTWIANMH. BHna cucremmr

TABJIULA 3.18. TEIIIO-, I'A30- Y BJJAIOBBIAEJIEHNA XKHUBOTHBIX

JKusorHsie

Macca,

Kr

HopMs! Bpiznesenns

Tera, kk/4 YIJIEKHCTIPTO BO/ISIHE
Tasa, M>/q napos, r/4

odrmero SIBHOTO

Kpynupiii poratbiii cxor

KopoBs! crenbHBIe, HETENW 3a 2 MeC. 10

oTejia

KopoBEI, TaKTHPYIOLINE HA YPOBHE:

Sn

10 n

15n

Bouel aTkOpMOUHbIE

Tensara:
1o 1 mec.

or 1 mo 3 mec.

ot 3 mo 4 mec.

MormomHsak ot 4 Mec. u crapile

2530 1844 0,1 319
3305 2305 0,118 380
3879 2807 0,153 489
4554 3268 0,179 574
2505 1814 0,099 316
2991 2162 0,118 377
3395 2417 0,127 408
3812 2786 0,151 485
2698 1956 0,106 340
3205 2321 0,126 404
3607 2614 0,141 455
4005 2903 0,158 505
3113 2254 0,122 393
3632 2631 0,148 458
4022 2916 0,158 507
4353 3180 0,171 549
3905 2708 0,154 493
4751 3435 0,187 599
5677 4000 0,223 715
6716 4705 0,264 846
419 301 0,016 53
590 456 0,023 74
729 519 0,028 92
1072 804 0,042 135
615 468 0,024 73
900 696 0,05 113
1181 854 0,055 177
1600 1160 0,063 202
1018 745 0,041 131
1546 1230 0,061 195
1600 1260 0,063 202
2490 1541 0,089 265
1351 972 0,058 170
1994 1462 0,067 215
2078 1500 0,082 261
2727 1994 0,107 344
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IIpoooarncenue maba. 3.18

JKuBoTHEIE Macca, Hopmsl BbLaeseHns
Kr
e, Wt IIGOR S,
oo1LIero SABHOTO

CBHHBH
XpAKH-TIPON3BOIUTENH 100 1236 896 0,044 123
200 1613 1160 0,057 161
. 300 2166 1567 0,077 216
Martkn XOJIOCTBIe ¥ CYNOPOCHEIE NEPBHIX 100 1018 734 0,026 101
3 Mec. 150 1177 849 0,042 118
200 1353 1081 0.048 134
Martku CynopocHbIe cTaplle 3 Mec. 100 1216 842 0,043 120
150 1416 1034 0,05 141
200 1632 1169 0,057 160
MarTky HOACOCHBIE C IOPOCATAMHU 100 2446 1776 0,086 242
150 2786 2032 0,099 276
200 3217 2350 0,114 320
ITopocara mo 3 mec. 15 460 331 0,017 46
PEMOHTHEIA ¥ OTKOPMOYHBIH MOJIOAHAK 50 775 565 0,027 71
60 930 670 0,033 92
80 1081 791 0,038 107
90 1143 833 0,041 114
100 1216 846 0,043 119
B3pocnbie CBUHBM Ha OTKOpME 100 1328 1114 0,047 132
200 1759 1290 0,063 175
300 2317 1696 0,083 230

OBt
BapaHsl 50 708 515 0,025 70
80 930 670 0,033 93
100 1192 720 0,035 98
MaTK# X0JIOCTEIe 40 624 460 0,019 52
50 708 505 0,022 62
60 764 545 0,028 78
MaTtku cysrHbie 40 625 460 0,022 62
50 708 505 0,025 70
60 764 545 0,028 78
MaTtku NOACOCHbIe ¢ MPHILIOAOM [1Ba 40 1236 892 0,044 112
ACHEHKA 50 1328 959 0,047 133
60 1453 1055 0,052 145
MonoaHsak 20 402 269 0,014 39
30 464 335 0,017 46
40 604 427 0,021 58

NMpumevanus: 1. Tewro-, Biaro- u ra3oBplieNeHAs NPARATE! B TaOJHLE NPH TeMIePAaType BO3AyXa B [IOMELIEHUH
10°C u oTHOCcHTENLHOM BIAXHOCTH Bo3ayxa 70%. IIpu OpyrHx Temrmeparypax pacyeTHbie 3HAYeHMs KOJMYECTBA TEIUia
 BJIATH, BBIIENSEMBIX XKHBOTHBIMH, ClICIyeT MPHHAMATE C NONMPABOUYHEIM KO3(PHIIHEHTOM, NpABEIeHHbIM Ha puc. 3.1. Mpu
OTpe/IeNIEHHR TEIUIO-, BJIAro- M Ta3oBbIICNCHHE B MOMELICHMAX C OTHOCHTENBHOH BJIAXKHOCTbRO BO3lyxa Gonee 70%
pacyeTHbIE 3HaYeHwsl AJis CBHHEH CleiyeT yBesmauBaThb Ha 3%, JUId KpYHOTO POTAroro CKOTa TaKOe Ke yBeHueHHe
pacyeTHBIX 3HAYeHWi ClefyeT NPUHMMATh IPH OTHOCHTENIbHOM BiIaXKHOCTH BO3zyXa Oonee 75%.

2. Pacuer BiaromocTywieHH# B NOMELICHHIX MPOBOMAT C YYeTOM HCIAPEHUS C OTKPBITHIX BOAHBIX M CMOYEHHBIX
[OBEPXHOCTEH, KOTOPbIE ONPENeNAioT s ITHX NoMelleHui no puc. 3.2 u 3.3

3. B HOuHOE BpeMs TEIUIO-, BJArO- M Tra30BBLAEICHHS XUBOTHBIX CIEAyeT NpUHMMATh ¢ Ko3(duunentom 0,8 M.

CllelyeT BBLIOHpAaTh NyTEM 3KOHOMHYECKOIO CO-
NOCTABJICHUS BAPDHAHTOB TEXHHYECKHX DEIICHHH.

B noMemesuax AU COAEPXKaHusA CKOTa | HTH-
IBI CIIEyET NpeAyCMaTpHBaTh CO3/JaHAe TIOATIOpa
BO3/IyXa 3a CYeT HpeBbIeHHs oObemMa NpHTOKA
Hajl BEITSXKKOH B pasmepe 10-20%.

PexoMeHyeEMBIE CHCTEMBI BEHTHJIALMH JUis
OCHOBHBIX IOMEIIECHHH XWBOTHOBO/YECKHX 3/a-
HU# npuBeneHs! B Tabi. 3.21.

Bo Bcex mOMeLEHUAX ISl COJEPKAHUA K-
BOTHBIX B NEPEXOJHBIA M TEIUIBIA NEpHOABI roaa
i 6opb0BI ¢ M3OBITOYHBIM TEIUIOM H JAPYTHMH
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Puc. 3.1. KoapduuueaTsl OTKJIOHEHUS TEIUIOBBLIIENCHUH
K, u Bnarossinenenuil K, KUBOTHBIX B 32BUCHMOCTH OT
TEMIOEPATYpsl BO34YyXa B MOMEIIEHUAX
1, 2- NONHBIX TENJIOBLIACICHNWA COOTBETCTBEHHO KPYNHOIO pora-
TOT0 CKOTA H CBHHEH, 3, 4 — IBHBIX 1€M10BLIJE.IEHHH COO IBETCTBEH-
HO KPYMHOTO POTATOrO CKOTA WM CBHEH, 5, 6- BNarosblac/icHM
COOTBETCTBEHHO KPYNHOro poraTtoro CKOTa M CBHHCH

Puc 3.2. YaensHble BIAaronoCTyIUICHHs W C OTKPBITEIX
BOIHBIX TMOBEPXHOCTEH NPH pasIMYyHOH OTHOCHTENLHOMH
BJIAXHOCTH BO3/1yXa B MOMELIEHHH @

Puc 3.3 VaenbHble BNAroBblAEIEHUS W CO CMOYEHHBIX
MOBEPXHOCTEH NPH Pa3IMyHO! OTHOCHTEILHOM BJIaXKHOC-
TH BO3/yXa B HNOMELUEHAH @
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TABJUIA 319. TEIUIO-, BJIAT'O- U I'ABOBBIJAEJIEHUA [ITULY

CopepxaHue OTHL M UX BO3pacTHas Macca, kr
rpynua

Hopmsl Brigenennst

Tena, kJx/u YrJIEKHCIIO1 O BOJSIHBIX

rasa, M>/y napos, r/u
obuiero SIBHOTO

B3pocabie nrnust

IIpu KJIETOYHOM COACPKAHHH 1,5-1,7 41 28 0,0017 5.1

IIpn HamMOJILHOM COAEPXaHMU;
KypHl SIMYHBIX TIQPOJ 1,5-1,7 47,3 33,1 0,002 5,8
KYpPBl MSCHBIX TIOPOA 2,5-3 43,1 30 0,0018 5,2
UHIEHKH 6,8 40 26 0,0017 5
YTKH 3,5 25,9 20,1 0,0012 3,6

Moanoauax

Kype! anvHBIX TIOpOA B BO3pacTe:
1-10 auei 0,06 65,3 56,5 0,0023 35
11-30 » 0,25 53,2 36,8 0,0022 6,6
31-60 » 0.6 43,8 31,4 0,0019 5.4
61-140 » 1,3 40,3 29,1 0,0017 5
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IIpoooaicenue maba. 3.19

CopnepskaHue NTHL A MX BO3PacTHas Macca, xr Hopmbl BBLICNEHHS
rpynmna
Tera, kQx/4 YIJIEKHCIIOTO BOJISIHBIX
rasza, M>/u napos, r/4

obiero ABHOL O

141-151 n go 180 mmeit 1,6 39,9 26,6 0,0016 4.8
Kypbl MSCHBIX IOPOJ B BO3pACTe:
1-10 mueit 0,08 60,9 54 0,0022 4
11-30 meeit 0,35 48,6 339 0.002 6,3
31-60 » 1,2-1,4 434 30 0,0018 5.4
61-150 » 1.8 40 18 0,0017 5
151-210 » 2,5 36,8 14,3 0,0016 4,8
Huneliku B BO3pacte:
1-10 mHel 0,1 54,1 43,8 0,002 4,3
11-30 » 0,6 51,1 36,2 0,0021 6,6
31-120 » 4 38,6 26,8 0,0016 4.8
121--240 » 6 36,3 25,5 0,0015 4.5
YT1ku B BO3pacTe;
1-10 anein 0,3 84 58,6 0,0035 10,5
11-30 » 1 60,6 423 0,0025 7,5
31-55 » 2,2 28,9 20,3 0,0012 3.6

MMpumeyanns. | Temso-, Blaro- ¥ ra3oBblaejeHHs IPUBEIEHDL [T TEMIEPATYPbl BO3AyX4 B HOMEMICHHH I
B3pocisix nrun 16°C, a aas monoausaka 24 °C. Ilpu npyrux TeMOepaTypax pacyeTHbie 3HAYCHUs KOJIMYECTBA TEMja
7 BJIAI M, BBIACISIEMBIX [ITULAMH, CIEAYET IPUHAMA T ¢ HONPABOYHLIME KOA(HIMeHTAMY, IPUBEACHHLIMA Ha puc. 3.4

2. KpoMe ra3oBblfesicHMsS NTHI[ CJIEAYET YYHTBIBATH BpPEQHbIE [a3bl, BbLUEMSEMbIE C [OBEPXIOCTH IOACTHIKH
W TPOTHBHEH.

Kq K,
W,
115 ] 3 12
= " ]
Puc. 3.4. Kos(duumentn OTKIOHEHHS TEMIOBLIIETEHII 11 7 vawr
K, u Bnarosbigenenu#i K, OTHI B 32BHCHMOCTH OT 105 // 4Z 11
TEMIIEPATYphl BO3YXa B MOMEIIEHHH 7 XY 4 105
4
1, 2- HBUBIX [ENJOBBIAE IBHUHE COOTBE1CI BEHHO B3POCHBIX 111K 09‘: 1
H MOJOAHsKA, 3, 4—BJArOBLLACIEHHA COOTBEICIBEHHO B3POCHBIX Y N\
IITHLL M MOJIOIHSKA a9 v 7 095
08514 N a9
a8

085
b 8 1217620 24 28 528y,

TABJIMWUA 3.20. KOJIMYECTBO BPEJIHBIX I'A30B, BBIJEJSEMBIX B IIOMEIEHUAX JIJIA
COJIEPXKAHUSI TITUL] C TIOBEPXHOCTU NOJCTUIKK U MPOTUBHEN

Bospacraas rpynma nTun HopMsl BhICIEHNS, MI /4
€ MOJCTHIIKH C NpOTHUBHEH
aMMAaKa cepo- yrae- aMMHAaKa cepo- yrie-
BOJ10- KHUCIIOTO BOJIO- KHC.TOIo
pona 1a3a poaa rasza

MonoIHsax Kyp B BO3pacTe:

1-30 nmueit 10 4 4 5 2 2
31-65 » 20 10 5 6 4 3
66-210 » 25 12 8 8 5 4
B3pocisle Kypbl 25 15 8 8 5 4

Mpumevanns | Ilpupeienuple NABABIC NPUHATH NPH YCIOBHM COAEPKaHUS Kyp Ha 1JyOOKOH MONCTHIIKE.
2 [Ins MHOeeK MpUBEICHHbIC 3HAYEHUS NMPHHUMaioT ¢ kooddunnenToM 1,3, qng yTok—2, ans ryceii—1,5.
3. C 1 M® miomaay NOBEPXHOCTH NOMETHLIX kKopoOos Bhinensercs 70 Mr/4 ammuaka u 60 MI/4 cepoBoaopoia.

’
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TABJIUIA 321. PEKOMEHAVEMBIE CUCTEMbBI BEHTWJIALIMN 4 OCHOBHBIX

[MIOMEINEHUH XUBOTHOBOAYECKUX 3QAHUNA

IMomeruenns

PexoMeHnyemas cicTemMa BeHTHIAINMH AU NEPHOAA Tola

XOJIOAHOI'O M INEPEXOLHOTO

TEIJIOro

Koposrukn ais
NPUBA3HOTO COAEP-
XKaHHA MOJIOYHBIX
KOpOB, TEIATHUKH

CBUHAPHHUKH-MATOY-
HUKH

CBUHApHUKH-OTKOP-
MOYHHKH

OpuapHu

INogaga moporperoro Bo3ayxa B
BEPXHIOK 30HY DacCpelOTOYEH-
HBIMM CTDYSMH. YJaJeHue BO3-
Iyxa W3 BEpXHEH 30HBI yepe3
MIaXThl B NEPEKPHITAY M U3 HHX-
Heil 30HHI Yepe3 HaBO3HBIE KaHa-
Jbl B pa3mepe 30% nipuToKa
(puc. 3.5 u 3.6)

INoxa4ya noforpeToro Bo3ayxa B
BEPXHIOI0 30HY DPaccpefoTOYeH-
HBIMH CTPYSMH WJIA ¥Yepe3 BO3-
JyXOBOABI PaBHOMEPHOW pa3ja-
qu. YpajieHue BO3yXa U3 Bepx-
HEif 30HBI Yepe3 MAaXThl B Iepe-
KPBITHH W U3 HHKHEH 30HBI Yepe3
HABO3HBIE KaHAJIbl B pasMepe
30-35% mpuroka (cM. puc. 3.5
u 3.6)

To xe (puc. 3.7 u 3.8)

Ilomaua MOXOTPETOrO BO3AYyXa B
BCPXHIOFO 30HY PaccpenoTOYeH-
HBIMH CTPYSMH (TOJIBKO IJIS XO-
JIODHOTO Iepuona). Y nasieHue

BO3/IyXa U3 BEPXHEH 30HHI 4Yepe3
LIaxTHl B NepeKpeITHU (pHC. 3.9)

MexaHu4eckMif MPATOK € MOMOUIBIO OCEBBIX
BEHTHWJIATOPOB, yCTAHOBJICHHBIX B IIAXTaX, WA
€CTECTBEHHBIH TPHUTOK Yepe3 OKOHHBIE Ipoe-
Mbl. ECTECTBEHHAs BBITSKKA yepe3 OKOHHBIE
TIPOEMHBI M MeXaHWYECKasd BHITSKKA Yepe3 Ha-
BO3HBIE KaHAJIH B pasmepe 30% 3uMHero npu-
TOKa

Mexanuveckuil TPHTOK C NOMOILBIO OCEBBIX
BEHTHISATOPOB, YCTAHOBJIEHHBIX B INAXTAX, WK
€CTECTBEHHBIN TPHTOK 9epe3 OKOHHBIE IIpOe-
Mbl. EctecTBeHHAs BBITSKKa 4Yepe3 OKOHHBIE
nIpoeMbl U MeXaHHYeCKas BBITSKKA 4epe3 Ha-
BO3HBIC KaHanbl B pasmepe 30-35% 3umuero
TIPHTOKA

MexaHu4eCKHil IPUTOK C TOMOIUBIO OCEBBIX
BEHTHJIATOPOB, YCTAHOBJICHHBIX B IUAXTaX, HIIH
€CTECTBEHHBIN NPHTOK 4Yepe3 OKOHHEBIE IIpOe-
Miul. ECTeCTBEHHAs BHITSKKA 4EPE3 OKOHHBIC
NPOEMBbI U MeXaHHYecKas BBITSKKA depe3 Ha-
BO3HBIe KaHaNBl B pasMepe 30-35% 3ummero
TPUTOKA U Y€pPe3 OTBEPCTUS B CTEHAX OCEBLIMU
NOMOKOHHBIMM BEHTHIATOpaMH (CM. puc. 3.7
u 3.8)

EcrecTBeHHBIN NPUTOK 4epe3 OKOHHBIE IIPoeE-
MBI (JUIS TEIUIOTO H NEPEXOIHOrO IEPHOIOB).
EcrecTBeHHas BBITSKKA Yepe3 OKOHHBbIE IIPOE-

" MBI B HIAXTHL

Puc. 3.5. Cxema BEeHTHISIME MMOMEILNERHs XHBOTHOBOA-
YeCKOTO 3[1aHMs IPH [oJAYe BO3/lyXa 4epe3 EHTPajIbHbIA
BO3JIyXOBO M YOAAJICHHMH BO3JYXa 4epe3 LIAaXTH H HaBo3-
HBIE KaHaJIbl
1 - BBITSHKHBIE IIAXTHI; 2—IPATOYHBIH BO3AYXOBOX; 3 - BO3OYXO-
BOAB! [UISl BLITSOKKM M3 HABO3HBIX KaHAJIOB; 4 — IPHTOMHAN KaMepa;
5 - BBITSIXHAS KaMepa

Puc. 3.6. CxemMa BEHTWISUMH NOMELIEHHS XHBOTHOBOX-

4ecKOro 3JaHus IpH IoJa4e BO3/yXa depes aBa Mapalr-

NENBHBIX BO3AYXOBOAA U YIAJEHHH BO3AYXa 4epe3 [axThl
M HABO3HBIE KaHAJIBI

1 -BLITSOKHBIE TUAXTEL 2 -IPUTOYHBIA BO3AYXOBOX; 3 —BO3HyXo-

BOABI 114 BREITAXKKY M3 HABO3HBIX KaHAJIOB, 4*11})}!‘[0‘“-]3)] kaMepa,;

5 - BHITsKHAs Kamepa )

Puc. 3.7. CxeMa BeHTHIAUMM NOMELIEHNS XWBOTHOBOI-

4ecKOro 34aHMS NPH NoJa4e BO3MyXa Yepes NEHTPaNbHEIH

BO3AYXOBOM M yAaJleHMH BO3AYXa Yepe3 INaxThl, HABO3-
Hble KaHaJbl 1 OTBEPCTHA B CTEHAX

1 —PUTOYHO-BLITSKHBIE AXThI; 2—NpHIOYHLIA BO3RyXOBOM, 3-—
BO3AYXOBOABI IUIfl BLITSXKKH A3 HABO3HBIX KAHAJIOB; 4 - IPUTOMHAs
KaMepa; 5 —OoceBble BEHTH/IATOPBI

Pnc. 3.8. CxeMa BEeHTHISIHM NOMEINEHHHA XHBOTHOBOM-
YE€CKOro 3/1aHus IpH NoJaye BO3AyXa 4epe3 IBa Mmapal-
JIEJIbHBIX BO3AYyXOBOJ2 M YHAJCHHHM BO3JyXa 4depe3 IIax-
Thi, HABO3HEIE KaHAJB H OTBEPCTUSI B CTEHaAX
1~ IPMTOYHO-BBITSDKHBIE WAXTH;, 2— NPHTOYHBIA BO3ayxoBom;, 3-—
BO3/AYXOBOABI JUTA BLITAXKH H3 HABO3HLIX KAHAJOB; 4 IPHTOYHAN
KaMepa; 5—0CEBbIC BEHTHJSITOPBI

Puc. 3.9. Cxema BEHTHJIALUU [OMELICHHs XUBOTHOBO.-
4eCKOTO 3JaHMs MpH MOJadye BO3AYXa Yepe3 [Ba mapa-
JIeJIbHBIX BO3/yX0BO/Ia M yAAJEHUH BO3JyXa Yepe3 IaxThl

] — BHITSKHBIE IIAXTH; 2 — IPHTOMHEIE BO3AYXOBOZARL; 3 ~ NPHTOYHbIE
KaMepel

-2 BN - A |
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Taasa 3. Ocobennocmu genmuanyuu 30GHUA W NOMeujeHutl

BpEAHBIMH BbIIEJICHHAME PEKOMEHAYETCS MaKCH-
MaJBHO HCIOJIB30BATH CHCTEMY aKTUBHOH ajpa-
UM, T.€. BO3AYXO00OMEH, OOYCIOBNICHHEBIN BeT-
POBBIM BO3AeHCTBMEM Ha 3HaHHe. AKTHBHYIO
a3panMI0 PACCYMTHIBAFOT KaK MPH HOTEPEYHOM HO
OTHOUICHMIO K OCH 3JaHuf BeTpe (OIpe/ensioT
NPHATOK ¥ BBITSKKY Yepe3 CBETOBBIE NPOeMBI), Tak
M BIOJNHL OCH € MCHOJIb3OBAHHEM JUIS Hellei
NpOBETPUBAHUA KOHCTPYKTHBHBIX IIPOEMOB B TOP-
pax saanms. CKOpOCTh ABIKCHHS BO3AYyXa B 30HC
pasMelleHHs JKUBOTHBIX IIpH paboTe CHCTeMBI
aKTHBHOHN ajpanud HC JO0JDKHA MPCBBINATH yCTa-
HOBJIEHHOTO Ipeaena.

PexoMeHayeMble CHCTEMBl BEHTHISIMHI IS
OCHOBHBIX TIOMECIHCHHA HNTHIEBOIYECKUX 3aHUH
NpUBeACHE! B Tabm. 3.22.

s moMelleHHH NTHUCBOAYECKUX 3JaHUU B
cyyae HEOOXOJMMOCTH B TCIUIBIM mepHon roja
ClleyeT NpOCKTHPOBATH OXJAXACHHE WM YBJIAXK-
HeHHMe Bo3ayxa. PelnieHue 3TOM 3aa4d BO3MOXHO
NPOCTEHIIMMHA  CNOCOOAMH ~IIyTEM HCTIAPUTENIb-
HOro OXJIaXAeHAS BO3yXa C IPHMeHEHHEM KacceT
C OpoHIaeMBbIM THI'DOCKOTIMYECKHM CJIOEM.

B noMeieHMSX JXMBOTHOBOYECKWX M IITH-

Puc. 3.10. Cxema BEHTH/ISLAM NTHIEBOAYECKOTO 3HAHMS

1pu pa3igade Bo3dyXa Yepe3 HEHTpaJbHBIA BO3AYXOBOI

1- NpHTOYHBIE BO31yX0BOIbI, 2~HPHTO‘IHLIC HAXTHI, 3 BBIISXKHBIE

1eH1pOOEKHbIE BEHTHIAIOPbl, 4 BBLITMKHBIE PHCTENHbIE KOPoDa,
5 ~npuioynag Kamepa

Puc. 3.11. Cxema BeHTUISAUMM [TOMEIIECHHS ITHHEBOIYEC-
KOT'0 31aHis [pH pa3gade BO3AyXa uyepe3 ABa Hapasisiesb-
HBIX BO3IYyXOBOIa

| - IpHTOYIbIE BO3AYXOBOAbI, 2 NPUTOYHbIE WIAX 1B, 3 BBITHKHbIE
1EH1pOOEKHBIE BEHTUAATOPLL, 4 INpHIOYHAS KaMepa

Puc. 3.12. Cxema BeHTHSAIMH NOMELIECHUS THIEBOIYEC-
KOTO 34aHHs IpY pa3zfaye Bo3ayXa Yepe3 TPH [apasjielib-
HBIX BO3YXOBOIA
1 UpUTOYHBIC BO31YXOBOAbI, 2 npu TOYHBIC IaX [ bl; 3 BBITSKHBIE
HEHTPOOEKHBIE BEH THNATOPLI, 4 BbITSAHBIE IPUCIeHHbIE KOpoba,
5 npATOYHAH Kamepa

Puc 3.13. CxemMa BeHTHJIALMH IOMELEHHUS ITHIEBOLYEC-
KOro 3[4HHA MPH COCPEAOTOYEHHOM Mojaye Bo3dyXa U3
BepXHe#d v HHXHEH 30H

/- pHTOYHbIE BO3AYXOBOMAKL, 2—NPHTOYILIE IAXTHL, 3 OCEBblE
BBITSOKHbIE BEHTHIATOPBE, 4 INpHiO4YHas Kamepa

Puc. 3 14. Cxema BEHTHIANUHM MOMEILEHUS OTHLEBOAYEC-
KOro 371aHMs IIPM PAaBHOMEPHOH pa3zaue Bo3ayXa U yua-
JIeHMM BO3[yXa M3 BepxHe#dl M HIwkHell 30H
]*I‘lpﬂl‘O‘{HBIC BO3QYXOBOLbI, 2—Kpl>]!].lHLlE: BbITHXHBIC BEH1WIfA-
10pBl, 3 IPHTOYHBIE KaMepbl, 4 - BbI1sDKHbIE BO3IYXOBOALI, 5 Kac-
O?Tbl 114 YBAXCHEHHs BO3ayxa

TABJUIA 3.22. PEKOMEHAYEMBIE CUCTEMbI BEHTUWIALUU 714 OCHOBHBIX MOMEIMEHWUI
OTULEBOOYECKUX 3JAHUN

I

TMomeurenus

Pexomen,uyemaa CHCTEMA BEHTHIANMH IS Neprola roflta
s 3

XOJIOAHOTO K [EPEeXOaHOro

reniaoro

HAns cogepxanus
HBILIAT MJIAUIIX
BO3pacToB, 6e30K0H-
Hble, OpOHICPHHKH

Hna HanoJBHOTO
COACPX,AHUA KYp,
HHIeeK U yTOK

Jnst KIeTouHOro co-
JEPKAHMS TITHIL

MexaHnveckas 1oAaya NoaOoTrpeToro
BO3JyXa B BEPXHIOIO 30HY paccpelOTo-
YEHHBIMH CTPYSIMH.

Mexanuueckoe ynaneHue BO3AyXa W3
HikHeH 30HbI (puc. 3.10-3.12)

Mexaundeckasg noaada IOJOrPETOro
BO3[IyXa B BEPXHIOIO 30HY paccpeAoTo-
YEHHBIMH CTPYSMH, B TICPEXORHEIN Tie-
PHOJ BO3MOXEH AOTIOJHHTEILHBIN eCTe-
CTBeHHBIN MPHTOK. MexaHuyeckoe yaa-
JleHHe BO3yXa M3 BEpXHeHd u HIKHel
30H; BO3MOXHO €CTeCTBeHHOE yAaJICHHe
BO3yXa M3 HWXKHEH 30HBI (CM. pHC.
3.12-3.14)

MexaHuyeckas nogava MOAOIPETOTO
BO3/lyXa B BEPXHIOIO M HMXKHIOK 30HBL
COCPEeAOTOYECHHBIMHU CprS{MH B MIpOXO-
JIBl MEXY KJIETOMHBIMU OaTapesiMu HiH
paccpeaoTOYeHHas TOJaya U3-Toj Kile-
Tok. MexaHunyeckoe yaaieHue Bo3ayxa
COOTBETCTBEHHO M3 HiDKHe#, cpeaHeit
W BepxHed 30H ¢ MPOTHBOTONOXHOH
TIPHTOKY CTOpOHSI (cM. prc. 3.13 u 3.14)

MexaHuyeckas noJaya BO3JyXa B BepX-
HIOIO 30HY PaccpeAOTOYCHHBIMHU CTPYS-
MH; OpH HEOOXOMMMOCTH YBJIAXKHEHUE
HIH OXJaXICHHE BO3/yXd; €CTECTBCH-
HBIf TIPHTOK 4epe3 LIAXTHI B I€PEKpPhI-
THH. MexaHuueckoe yjajieHue BO3dyxa
13 HWKHeEH 30HB (cM. puc. 3.10-3.12)

Ionaya Bo3myxa B BEPXHIOIO 30HY
4epe3 IIaxThl; IIPH HEOOXOUMOCTH
YBIKHEHHS MM OXJXKICHUS BO3jyXa
Mojada €ro B BEPXHIOK 30HY MO BO3-
IyxoBojgaM. MexaHU4ecKoe ynalieHue
BO3/IlyXa M3 HHXHeH 30HBI (CM. pHC.
3.12-3.14)

Takadq xe momaya, xak M B XOJOAHBIH
Nepuoi roja; NpH HeEOOXOAUMOCTH
YBJIAXHEHHE WINM OXJIAXKACHUE BO3AYyXa;
BO3MOXeH JOTIONHUTEILHBINA OPHTOK
Yepe3 IIAXTHl B NepekpbITHH. Takoe xke
yaajeHHe BO3ayXa, KaK U B XOJIOJHbLA
nepuox roja

— ) b | b | e ] -
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LEBOMYECKHX KOMILICKCOB HEOOXOMMMO Tpeayc-
MATPHBATH BO3MOXHOCTh OCYIIeCTBIIEHUS eCTecT-
BEHHOM aBapHiHOH BEHTHIALHH.

O6opynosanue [EHTPAJIM30BAHHBIX BEHTHIA-
NMOHHBIX CUCTEM JOJDKHO OBITH PpACIHOJIONEHO
B OTFOPOXCHHBIX BEeHTWISALMOHHBIX Kamepax.
YpoBeHs iyMa B IOMELEHAAX 1A CKOTa W NTHIL
oT paboTarolero BeHTWIAIHOHHOTO 060pyaoBa-
HUS He JoJiKeH npesnilath 70ab.

IToxnomeHble BEHTHIIAIMOHHBIC KAHAIBI MO-
XHO TPeAyCMATPUBAThL B TIOMELICHHUSX XHBOTHO-
BO/MECKHMX 3[aHHil IpH HAJIMYMH B HUX DeIIeT-
49aTHIX [OJIOB, [IpH 3TOM TOAMOJBHEE KaHAJIbI
Heo6XoauMoO 00OpYyROBaTh YCTPOHCTBaMH, Ipe-
MSTCTBYIOUIMMHA HMX 3aCOPEHHIO M TPOHHKAHHIO
B HUX TPBEI3YHOB. B NMOMEIEHAAX NTHNEBOAYECKUX
3J@HUM MO/ ONBHBIE KaHAJBl 1eJ1aTh He CIICHyeT.

Jna obecmeveHus 3aJaHHBIX HapamMeTpOB
MHUKDPOKJIAIMATa B OCHOBHBIX IOMELICHUSAX XHUBOT-
HOBOJYECKHMX ¥ ITHUEBOAYECKHUX KOMILJIEKCOB Clle-
IyeT TPeAyCMAaTPHBATh ABTOMATH3AIHIO CHCTEM
BEHTWISIUM, eCii ec¢ 1eliecoobpa3HocTs 0OocHO-
BaHa TEXHHKO-3KOHOMHYECKHMH PacyeTaMH.

B noMemeHusiX [Ijis COAEPXKaHHS OCHOBHOTO
CTa/la ¥ MOJOJHSAKA KPOJIMKOB HeOOX0AMMO TOA-
JEPXUBATHL TEMIEPATYPY BHYTpeHHEro BO3JxyXa
10°C, a OTHOCHTENBHYHX BJIAXHOCTH BO3/YyXa
40-75 %. B Tennmli nepHox roaa TemIepaTypa
BO3/lyXxa B TOMEIIEHHH AONKHa OhITh He Gonee
yeM Ha 5°C BHIIIE PacYeTHON HapyXHOH JIETHei
TEMIEPATyphl A/ NPOeKTHPOBAHUS BEHTHIISIHH,
HOo He noipkHa mnpesblnaTe 28°C. Ckopocth
JBIKEHHS BO3JyXa OJIKHA COCTABNIATh He Goiee
0,3 m/c. MpenenvHas KOHIEHTpalds aMMHaKa B
MIOMELIEHUH /181 COAEPKAaHUS KPOJIMKOB HE JOJIXK-
Ha npesuimats 0,01 mr/n. Konuwectso mpurod-
HOro BO3AyXa Ha | Kr XHBOH Maccel KpOJIMKOB
NOJDXHO OBITH He MeHee 2,5 M3/q.

KonruecTBO TEmjoTH, YIIEKHUCIOrO raza M
BOJAHBIX HapoB, BHLAENSEMBIX KPOJHKAMH, MpPH-
BeJeHO B Tabi.3.23.

IMoanepxaHde 3aJaHHBIX TEXHOJIOTHYECKHX
MapaMeTpoB MHUKPOKJIIMAaTa CpeACTBAMH BeHTH-
JAUMM B XpaHWIHW@x kaprodelds u oOBoIIeH
3HAYATEBHO CHUKAET MOTEPH XPaHAMOH NpoayK-
LHH.

Cpox XpaHeHHS Ce30HHOWR NpOXYKHHM CJie-
IyeT pasfeNdTb Ha XapaKTepHbIe NEPHOABL Je-
4yeOHEI, B Te4eHHE KOTOPOTO HMPOUCXOAUT A03pe-
BaHUE U 3aXUBJICHHE MEXaHUYECKHX TIOBPEXK ICHHI;
OXJI@XJEHHsI, KOTJa MPOAYKT OXJIaXIacTCs MO
TEMIIEPAaTyPhl OCHOBHOTO XpaHeHHsi, H OCHOBHOIO

TABJUWIIA 3.23. TEILJIO-, BJIATO- 1
TA3OBBIJIEJIEHNA KPOJIMKAMH

I'pynmna Macca, Temosnige- VYrne- Boxasssle

KHBOTHBIX Kr  JeHds (00- KHCHBIE — mapsl,
mue), kJx/4 ras, a/4 T/y

Camupt 3,5 67,3 2,41 7,69
4 71,8 2,57 8,2
Camkn 3,5 78,1 2,79 8,9
CaMku 4 83,3 2,98 9,48

CyKpOJIbHBIE

Mooansak 0,05 5,3 0,19 0,6
0.1 10,2 0,36 1,16

0,2 17,6 0,63 2,01

0,4 25,4 0,91 2,89

0,5 29,1 1,04 3,31
0,75 36,9 1,32 42

1 44,1 1,58 5,02

2 494 1,77 5,64

2,5 55,6 2,08 6,66

3 63 2,25 7,17

Mpumevanus: 1. HopMsl Bbienedust cBoOomHo-
ro Temwia cocTaBusIoT 72% obmell TerIonpoayKmuu
XHBOTHDIX.

2. HopMmsl Temno- M BIATOBbIIENCHAS KPOJIHKAMH
B HOYHOE BpPEMs CleyeT NpUHUMATh ¢ KO3((HUIMEeHTOM
0.,8.

3. BhlJeJNeHHE BIIArH CO CMOYEHHBIX MOBEPXHOCTEH
ciepyeT npuHMMaTth B pasmepe 100% snaroBmineneHuiH
KPOJIHKAMH.

TABJIWIIA 3.24. 3HAYEHUSA SBHBIX TEILJIO-
W BJIATOBBLIAEJIEHUI 1 T COYHOIO
PACTUTEJIBHOI'O CbIPbA

Iponyxuus Tenno- U BIArOBBIIENEHHS B
TEpHO XpaHEHHA
JeyeOHpIA  OXNAXAE- OCHOBHOM
HHA
®Jx/u /v kx4 r/a kJx/4 r/u
Kaprodens 67 16,8 50,3 12 239 49
Kanycta -~ 62 334251133
Cpeka - = 40,2 12,5 20,1 6,2
MopkoBb - - 77,5239235 72
Jyx penvaTsiit 67,5 20,8 43,6 13,5 20,1 6,2

Npumevanue. IIpn xpadenus NOPOAYKOMH Ma-
WHHHOH yOOpKH (NPOJXOBONBCTBEHHBIH KapTohens, CBek-
Jla, MOPKOBB) /IaHHbIe, IPHBE/ICHHbIE B TAONUIE, IPHHE-
marorcs ¢ koadduuuenrom 1,3,

XpaHeHds, KOTOPHIH JIMTCS A0 pealdu3audu Ipo-
MYKTA.

XpaHEeHHe COYHOTO DPACTUTENBHOIO CHIPbS
CONPOBOXIAETCH MPOLUECCOM IbIXAHUS, B PE3Yiib-
Tare KOTOPOTO BBIAENSAETCH OHOJIOTHYECKAs TEli-
mora u Bjara (rabm.3.24). N
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TABJIWIA 325 3HAYEHWUSA TEMIIEPATVPBI 11
OTHOCHUTEJIBHOM BJIIAXHOCTU
BO3AYXA B XPAHWIUNIIAX

Hponyxnus Temnepaty- OTHOCHTEB-
pa, °C Has BJIAX-
HOCTb, %
Kaptodens B nepuogsl:
JneyeOHbIit 10-20 85-95
OXJIAXKACHHS:
Hayajlo 10-20 85-95
KOHel 2-4 85-95
OCHOBHO# 2-4 90-95
Kanycra 0-1 90-95
Crexiia 1 MOPKOBb B
NEPHOJIBL:
eyeOHBIA 10-14 90-95
OXJIAXKACHUS:
HAYaJIo 10-14 90-95
KOHEII 0--1 90-95
OCHOBHOM 0-1 90-95
Jlyx pemuathbiii npu
cnocobe XpaHEeHHUs:
XOJIOTHOM Or —1 70-80
no —3
TEIJIOM 18-22 60-70

IIpumeuanus: 1. 'azoBbiil cocTas B XpaHW/IH-
max: ana kaprodens 2-3% CO, u 16-18% O,; nas
KalycThl HOpManbHBI arMocdepHbift; a1 MOpKOBH 3-
4% CO, u 8-10% O, ana ceexmst 2-2,5% CO,
u 9-14% O,; nna nyka 5-10% CO, u 3-5% O,.

2. JleueOnbiit mepuox mIs Kaprodens, CBeKJIbl H
MOpKOBH Jmates 15 cyr.

3. CkOpOCTb IBHXEHHS BO3AYXAa B HACHIUIM MPOYK-
UM He QOJDKHA MpeBRIIATh 0,2 M/C HPH BBICOTE HACHIIH
2-3 M.

TABJIMNIA 3.26. CKOPOCTA 1 PACXO/bI
BO3/IVXA B HACBIIIY KJIYBHEN

Bricota HachInH, CKOpoCTb, Pacxon Bo3myxa,
M M/c m3/(m% - u)
Jo 1 0,075 110
1-2 0.1 145
2-3,5 0,15 215
3,5-4,5 0,25 360
Bosee 4,5 0.35 500

3HaueHUsT TEMIEPaTypbl U OTHOCUTEIBHOM
BJIAXHOCTH BO3AyXa B XPaHWIAINAX CIEAyeT NpH-
HHMAaTh MO AaHHBIM, NPHBEACHHBIM B Ta01.3.25.

ImapaBiaMyeckoe CONPOTHBJICHHE  HACHITIH
TIPOJYKITHA SIBJIAETCS OMHOM H3 OCHOBHBIX Xapak-
TEPHUCTUK, ONPEIC/ISIOMNX PEXUM IKCIUTyaTaunn
CUCTEM BEHTWIAMHW. [MIpaBIMYECKOE COMPOTUB-
nende cpeabt Apg, [1a/M, EMeeT TMHEHHYO 3aBH-
CHMOCTb OT CKOPOCTH (GHJIbTpaudX BO3AyXa H
MOXET OBITH BBIpaxeHo (HOpMyIaMu:

Ap, = 1250y, Apy = 135p,,
rae Apy ® Ap{ —ranpaBimieckde MOTEpH IO H MOCKE
YKIaIKH TPORYKUHH; Uy~ CKOPOCTE QHILTpALHH, M/C,
3HaYeHUs PEKOMEHAYEMBIX CKOpOCTed (uib-
TpalluM H PacXOI0B BO3Ayxa uepes 1 M2 miomtamy

B HACHIIAX pAa3jIMYHOH BHICOTHI TPHBEICHH B
T261.3.26.

I'nasa 4
OUYNCTKA BEHTIWISIIMOHHOI'O BO3AYXA

4.1. OBIIME ITOJOXEHUSL

B mpoexTax BeHTIWJISUAM H KOHHUIHAOHHPO-
BaHUS BO3JYXa, KaK IIPaBUIIO, IPEAyCMATPHUBAETCS
OYHCTKa BO3/IyXa TOJBLKO OT B3BELICHHBIX B HEM
yacTun (aspo3onei). [TogaBaeMelli B moMeweHus
HapyXHBIA U PEUUPKYJIAUMOHHBIA BO3IYX OYHMHIA-
10T B BO3AYIIHBIX (UIbTpax, a caMU HOMEUICHUS

npH HeOOXOAUMOCTH H30JMPYIOT, YCTpaHsisl HIEJIH
B OKOHHBIX NpOEMax M cO3[aBas a’poavHaMH-
YeCKHe IUTI03Bl B ABEPHBIX MpoeMax.

JIas mpegoTBpaEHUs 3aTPA3HCHKS BO3AyXa
UCTOYHMKH 3arpsA3HEHMI, HMEIOLIMECS] B IIOMELLC-
HUSAX, JIOKAJIHU3YIOT € TOMOIBIO MECTHBIX OTCOCOB,
a ymansieMbiil yepe3 HHX BO3AyX Tepea BEIOPOCOM
HapyKy OUHMILAIOT B NbLIEYJOBUTENAX. B ciyuae
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HEOOXO/JHMOCTH OYUCTKH BEHTHJISILUOHHOTO BO3-
JIyXa OT TMPHMECH BPEIHBLIX Ia30B UCHOMb3YIOTCH
annmapaTsl XUMHYECKOH TEXHOJIOTUH.

IIb1ib ABSAETCS OAHOM M3 Pa3sHOBHIHOCTEH
a3pOUCTIEPCHBIX cucTeM (aspo3oJieit) ¢ B3BELLIEH-
HBIMHM B BO3JIyXe TBEPABIMH YaCTHLAMH JHCHED-
CHOHHOIO TpoucxoxacHus. Takue 4acTHUBI 00-
pa3yroTcsi mpH JApOOJICHHHM pyd, MEXaHUHECKOH
00paboTke METAJIIOB, NIPOCEBE M NEPECHINKE Ma-
TEPHAJIOB.

A3p030JI C TBEpABIMH HacTHIamu, 06paso-
BABINKECS B Pe3yjipTare 0OBeMHOM KOHIeHCalun
NMapoB WIA TIPH PEaKudsaX HEKOTOPBIX BEILNECTB,
Ha3BIBAIOT IbIMAMH (IUIaBKa U CBapKa METAIUIOB;
GhoToxHMHAYECKHE peaklluu B aTMocdepe, Beaymue
X 00pa3oBaHUIO CMOTA).

A5p030JIH € KUAKUMH 4aCTMUAMHU AUCICPCU-
OHHOrO0 WJIM KOHICHCAIHUOHHOI'O INPOHCXOX/ICHUSA
Ha3pIBAIOT TyMaHaM# (pacleUIeHHE BOABI, KPACOK,
KOHOEHCAUudss BOABI M APYrux >XHAKOCTeH TpHu
OXJMaXAEHHH Bo3ayxal.

Adp030JIH, Kax MpaBUIO, MPEACTABJIAIOT CO-
60if TMOMUMAMCHEPCHbIE CHCTEMBbI, COCTOSMIIHME H3
MHOXECTBa YacTHI Pa3TH4HeIX paszMepos. [loa
JIACHEPCHOCTBIO NMBUIM MOHHMAIOT BCKO COBOKYI-
HOCTBb pPa3MepOB COCTaBISIIOIIMX €e 4acTHl, a
HMEHHO DPAacHpeiciicHHe Macchl MBUIH N0 pa3Me-
paM yacTHi.

JlncnepcHBIH COCTAB MEUTH MOXET OBITH BBI-
paeH CJICAYOIAMH CIoco0aMu; B BUAE rpaduka
pacupeneneHdass Macchl TBUIM IO pa3MepaM 4wa-
CTHL; B BHAC TabNHUb! «IOJIHBIX TPOXOIOB» HIIH
«4aCTHBIX OCTATKOB» YaCTHI[ Pa3sHbIX pPa3sMepoB
B TpOUEHTax OT OOIMEi MacCHl MbIJIM, COOTBET-
CTBEHHO TPOLIEAIINX HJIA OCTaBIUUXCS Ha pAge
peaibHBIX WM YCIOBHBIX CHT (Hanpumep, of 0 10
5, o 10, 10 20 MKM # T.[. WY COOTBETCTBEHHO OT
010 5, 0T 5 10 10, oT 10 10 20 MKM u T. 4i.); B BUAE
TabJMIBI CKOPOCTEH BUTAHUS, XapaKTePU3YHOIIAX
KpYHHOCTb H TUIOTHOCTH YacTHII.

CkopocTs BHTaHHA c(EPHYECKHX 4acTHI
CKOpOCTh BEPTHKAJILHOIO IMOTOKA BO3IyXa, NpH
KOTOPOil YaCTUNIBI HAXOISTCH BO B3BEHICHHOM
COCTOSIHMH («BHTArOT»), MOXHO OMNpE[EINTh MO
puc. 4.1, .

JAns wactum auamerpoM 1o S50-60 MM

! B WHXeHEpHOH NpakiMKe 4aCTO OTCTYHNAIOT OT
NPABEACHHBIX HAYYHBIX OMpPEAENIeHHH H HA3KIBAIOT MBUIBIO
B3BCIICHHLIE B BO3JyXe YacTHUBI (MeXaHHYECKUe IpUMe-
CH) BCeX BHAOB, a TAKXKe OCEBIIHE TBEPIBIC HACTHMIBI
H BOOOIIE MENKOAHCIEPCHRIE HOPOLIKH.

(0 < Re < 1) CKOpOCTb BHTAHMI,
BBIYHUCIHTE O hopMysie

d2
U§: p b
18y, ’

M/C, MOXHO

(4.1)

rae d oaaMerp nbLIEBOH HaCTHNBL; P —IUIOTHOCThL 4a-
CTHUBL, L, — AMHAMUYECKAA BA3KOCTbH BO3AyX4.

TMpumep 4.1. OnpenenuTts, nonb3ysch puc. 4.1
u dopmynoi (4.1), ckOpocTb BUTAHHS HACTHIlbI
anaMerpoM d =10 Mmkm = 10-10"° M 1npu ee
IUIOTHOCTH P = 2,5 r/cM® U TemmnepaType BO3myxa
50°C.

Pewenue. Tlo puc. 4.1 cKOpOCTb BHT4HHUS
v, = 0,76 cm/c. Jlns yyeTa HCTUHHOIO 3HAYEHHS
BA3KOCTH BO3ayXa p, mpd ! = 60°C ymHOXaeM
NIOJIy4€HHOE 3HAYEHHE U, Ha MONPABOYHBIH K02G-
dunmeHT k = P,50/l,50, ONMPEAETSEMBI C TIOMO-
UIBFO CIEAYEOIMUX JIAHHBIX:

TemnepaTtypa
Bo3ayxa, °C .
Junamudeckast
BA3KOCTh BO34Y-
Xa IOpH OaBJICHHHA
0,1 MIla,
10°Ta-c .

~30 -20 -10 0 10

153 1579 1628 1677 17,26

IIpodoaxmcenue

Temnepartypa
Bozayxa, °C* 20 30 40 50 60
JAuHamMu4veckan
BA3KOCTb  BO3[Yy-
Xa HIpH AaBJECHUM
0,1 MIla,
10°TIa-c . 17,75 18,24 18,73

19,21 19,6

3naveHue
k= W 0/k,s50 = 17,75/19,6 = 0,906
¥ TOraa
U560 = 0,760,906 = 0,688 cm/c.
IMo popmyne (4.1) mosyqaem:
(10-107°)2 2500-9,81
U560 = -
18:19,6-107°

= 0,695 cm/c.

Ilo nucuepcHOCTH PA3IMYAIOT TBUTH ClIERy-
IOIIAX OCHOBHBIX KIACCH(GHUKANMOHHBIX TPy
(puc. 4.2):

I - ouens xpynHomucnepcHasi MbUIB;

Il -kpynHOoaucnepcHas Wbl  (HaIpUMep,
MEJIKO3EPHUCTBIA MECOK I CTPOMUTENBHBIX pa-
creopos 1o 'OCT 8736-85);

Il - cpenHenucniepcHass THUIL  (HAOpUMED,
IIEMEHT);

IV —menxoaucnepcHas

MbUTh  (HApUMED,
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Puc. 4.2. KnaccudmkanioHHas HOMOIpaMMa IbLIel
J—V-30Hb knaccapukaNMOHHBIX TPYNN NsUIeH 1O HX AHCnEpC-
HOCTH

KBapl[ MOJIOThIi neuieBHaHelt no I'OCT 9077 -
82*);

V —0ueHb MEJIKOOUCTIEPCHAS MbLIb.

I'pynmy meutd MO AUCTIEPCHOCTH ONPENEIIAOT
[0 HOMOrpaMme, NMpeACTABJICHHON Ha puc. 4.2, Ha
OCHOBAaHMHM JAHHBIX O (PAKIMOHHOM COCTaBe
NBUICH, TMOJYYeHHBIX ONBITHBIM myTeM. Homo-
rpaMma pasburta Ha naTe 30H (I-V), xoropwie
COOTBETCTBYIOT KJIACCH(QHKAUUOHHBIM TIpyNIaM
nelta. JUIs onpedeseHds rpynnbl 3ajaHHOM MBUIA
Ha HOMOIpaMMy HAHOCAT TOYKH, COOTBETCTBYIO-
mue copepkanuo C, % To Macce, OTAENBHBIX
¢dpakuuii e, CoeauHASA 3T TOYKM, MOJYyYaroT
APAMYIO HIH JIOMaHYIO JIMHHIO, DACIlOJIOXEHHE
KOTOpO#l B TOM MJIM WHOH 30HE HOMOTDPaMMBEI
0003Ha4aeT MPUHAJIOKHOCTE MBI K Kiaccupu-
KallHOHHO I'pynme, COOTBETCTBYIOLIEH 3TOH 30HE,
Ecid nuuMs QMCTEPCHOCTH, HaHECEHHas Ha HO-
MOFpaMMy, He YKJIQABIBAETCS B TpeaesaXx OgHOMH
30HBI U MEpPeceKacT IPAHUIY CMEXHBIX 30H, TBLIb
cleayeT OTHOCHTh K KJIaCCHUKaUMOHHOM rpymre
BEpXHEW 30HEIL

IIpumep 4.2. OnpenenuTh kiaaccuUKanuOH-
HYIO TPYNIy TBUIA, €CJIH OHa HMEET MUCIEPCHBIN
COCTaB, ONPENCIAEMBIH MO «YACTHEIM OCTaTKaM»:

Pasmep uactuy, Mxm <5 5-10 10-20

CopepxaHue ¢pakuuit o

«4aCTHBIM OCTaTKam», %

mo Macce . . . . . . 6 8 22
Hpoodoncenue

Pasmep vacTuu, Mxm 20-40 40-60 60
Cogaepxanue ¢pakuuil no
«4aCTHBIM OCTaTKam», %

mo macce . . . . . . 26 23 15

Pewenue. HaxoguMm AuCTEpCHBIA COCTAB Mbl-
JId TIO «TOMHBIM MPOXOZaM»;

Pa3mep uwactun, MKM <5< 10<20<40< 60
Copepxanne ¢ppakuuii mo
«IOJIHBIM Tpoxoaam», %

mo mMacee . . . . . .6 14 36 62 85

HanocuM TOYKH, COOTBETCTBYIOIIHE COAEP-
KaHHMIO (Ppakiuil IO «IIOJIHBEIM HPOXOAAM» Ha PUC.
4.2. 1, COeUHUB UX, TOJIYYAeM JIOMAHYIO JMHHIO
AKB. Jlunus pacnonoxuiack B 3one III, cremo-
BaTeJIbHO, AaHHas NeUis otHocuTes k III xnac-
CH(UKalMOHHON IPYyINIeE.

O6ecnpLuBaronee 060py10BaHNe NOApase-
JISIOT Ha CJICAYIOINME OCHOBHBIC BHABL:

BO3AYHIHBIE GUIBTPBL, NPUMCHSAEMbIE VIS
OYHMCTKH OT UBUIH HApPYXKHOTO M PEHHPKYJIAIHOH-
HOrO BO3JyXa, NOJaBa€MOTO B IIOMEHIECHHS CHCTE-
MaMH{ TIPUTOYHON BEHTHIAIMM M KOHIMIUOHHPO-
BaHHA BO3IyXa,;

TIBUICYJIOBATEIM, NPAMEHSAEMBIC LIS YIaBjd-
BaHHUsA TBLIA U3 BO3AYHIHBIX BEIOPOCOB BEITSIKHBIX
BEHTUJISIMOHHBIX CHCTEM.

BosaywHsle QUIBTPE! OTIHYAIOTCH YMEDEH-
HBIM CONMPOTHBJICHHEM H HeOONBIIMM OTHOCH-
TeJbHBIM 00beMOM, HO, Kak MPaBWiIO, He MOLYT
6bITh MCMONB30BAHBI IS OYHCTKA BO3QyXa B
CHCTEMAX BBHITSDKHOM BEHTHJIAUHMM H3-3a HX Orpa-
HUYECHHOU TbUICEMKOCTH.

[TeuteynOBATENH OTJIMYAKOTCSH GONBHION IbI-
JICEMKOCTBIO, HO, K4K IIPABHJIO, HE MOrYT OBITH
HCNOJIb30BAHbI JJIs1 OYACTKHA MPUTOYHOIO BO3AyXa
u3-3a uX GOJBIIOr0 OTHOCHTEJIBHOIO 00BeMa H
CONPOTHBIIEHHS, a4 TakKXe u3-3a MEHbIIEH (1o
CpaBHeHMIO ¢ QUIBTPaMH) 3)HEKTHBHOCTH yJaB-
JINBAaHAS OYeHb MEJIKHX YaCTHIl, COJAEepPXaHAXCS
B aTMOc(hepHOM BO3ayXe.

Ipu oueHp GOJNBLIMX KOHUEHTPAUMSX NBLUIA
B HapyXXHOM HJIH DEUMPKYJAIMOHHOM BO3JIyXe
d HaJMYHH B HEM 3HAYATEILHOIO KOJIAYECTBA
KPYNHBIX 4YaCTHI HEKOTOPhIE BHAbI IbLICYJIOBH-
Tejaed MOryTr ObITh MCIONB30BAHBI IS NpeaBa-
PHUTEJILHOW OYMCTKH BO3[yxa Iiepen BO3AYIIHEIMH
¢mibTpaMu. B OTHenBHBIX ciyuasx (Hanpumep,
B TEKCTWIBHOH NPOMBIIIJIEHHOCTH) OHU YHAOBJIET-
BOPSIOT TPeGOBAHUAM K OUHCTKE PEUUPKYJIALH-
OHHOTO BO3JyXAa.

Db HeKTUBHOCTD TBUICYIABIUBAHUA B BO3IY-
IIHBIX (QWIBTpaX H MBUICYJIOBUTENAX ONpEacisaioT
B NPOIEHTaxX, KaK OTHONIEHMe Maccel mbum G,
3afepxaHHOK B HHX, kK Macce G,, mocTynaromen
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B HHUX C BO3QYXOM, MOMJICKAIUMM OYHACTKE!

G,
E =-—100.
G, 4.2)
D¢dhexkTHBHOCTL OYHCTKH BO3JAyXa MOXHO
OUPEAENATL TAKXKE B MPONEHTAX U KAK OTHOUICHHE
Pa3sHOCTH HAYaJIbHOH KOHUEHTPAlWH THUIM B BO3-
ayxe, nogiexameM ovucTke, C; n KOHUEHTpayn
€c B OYHIIEHHOM BO3AyXe (MM 3aHaHHOW IOMy-
crumoit  xoHnenTpanun) C, K HavanbHOH KOH-
HEHTPAIHHA NBUIA

C, ' @.3)

4.2. OUUCTKA TTPUTOYHOI'O
HAPYXHOI'O
M PELUMPKYJBILUOHHOI'O BO3AYXA

A. Hcxoauele nauHble 118 BbIOopa
H pacdera BO3AYIIHLIX ¢uabTpoB

Kak npaBumiio, BO3AyX OYMHIAIOT B CIEAYFO-
MX eJIAX:

a) IS yMCHbILICHUS 3aNbUIEHHOCTH BO3JyXa,
MOJABAEMOr0 B BEHTHIUPYEMBIC 3[QaHHS, €CIIH
KOHIIEHTPAlUsl NBUIA B PalOHE DAacTOJIOXEHHUS
3maHus uiaa BOJm3n mecTa 3a6opa Bo3myxa cuCTe-
matmyeckn mnpesblmaeT IIJK, ycranoBIeHHYIO
CaHATAPHBIMH HODMAaMH;

6) mus 3aUATHl TEIUIOOOMEHHUKOB, OPOCH-
TEeNILHBIX YCTPOWCTB, HPHOOPOB aBTOMAaTHKH M
JAPYroro o6OpYIOBAaHHS BEHTHJISAIMOHHLIX KaMeEp
A KOH/IUUHOHEPOB OT 3albUICHHS,

B) WIS TIPEAOXPAHEHMS LUECHHOW BHYTPEHHEH
oTaenku u o6OpyaOBaHMS BEHTHJIMPYEMBIX 371a-
HHI OT 3arpsI3HEHAS OTJIOKECHUSAMH MEJIKOAUCIED-
CHOM TBUIN;

r) AN NOAAepXaHUs B TIOMEINEHUSAX 3aJaH-
HOH B COOTBETCTBHHM C TEXHOJOFHMYECKAMM Tpe-
OOBAaHMSIMH YHCTOTHI BO3AyXa.

JIns OMMCTKH TIPUTOYHOIO BO3AYXd OT HBUIH
NPUMEHSFOT TOPHCTHIE BO3JYUIHbIE (UILTPBI H
37EKTPHYECKUE BO3AYLIHBIE QUILTPBI TIPOMBIBHO-
ro Tuna. ITopucThie PUIBTPEI NOAPA3EAAOT Ha
CMOYEHHBIE M CyXHE: K CMOYEHHBIM OTHOCATCH
(GHABTPEL ¢ TOKPHITEIM TOHKAMH TUICHKaMU Bsi3-
KHX HeJETYYHMX 3aMacjdBaTesiedl 3aroJIHEHHEM M3
METAJTMMECKHX TUIACTHHOK, TPOBOJIOYHBIX MM
TONMMEPHBIX CETOK ¥ HETKAHBIX BOJIOKHUCTBIX
clIoeB; K CYyXuM—QUJIBTPH C 3aTONHEHHEM H3
HETKAHBIX BOJIOKHUCTHIX CJIOEB, TO(MPHPOBAHHBIX

TABJIWNILA 4.1. XAPAKTEPUICTUKA OCHOBHBIX
KJIACCOB BO3AVINHBIX ®HUJIbTPOB

Knace Pazmepnl a¢dexTus- OpdexTHBHOCTD
GUNBTPOB  HO yJIaBIHBAEMbIX OYHCTKH HapyX-
HBUICBBIX 4aCTHII, HOI'O BO34yxa, %,
MKM HE MeHee
I Bee 99
I Bbonee 1 85
I Bonee 10 60

ceTok W rybuaTele, He CMOYEHHBIE 3aMaciMBa-
TeJeM.

Tlo 3(pdekTHBHOCTH BO3AYNIHBIE (GHUILTPBI
noApa3feIIIoTCS Ha TpH xyacca (Tabm. 4.1).

OhEeKTHBHOCTL OYMCTKH HAPYKHOTO BO3IdY-
xa, ykaldHHas B Tabis. 4. 1, COOTBETCTBYET
3anbUIEHHOCTH, He upeBpimraromeit ITJIK, ycra-
HOBJICHHOM CAHWTAPHEIMM HOPMaMd IJIsi aTMOC-
¢epHOro Bo3ayxa.

Bosaymiable  QMIBTPBI, TNpPHMEHsSEMBIE B
Hallle# cTpaHe, nepevdcieHsl B Tabn. 4.2. KoxcT-
pyxinn QHIBTPOB OmMCaHbI B IPHIOXKeHHH IV*
(xpoMe GUILTPOB, BXOAANIMX B COCTaB KOHAM-
IHOHEPOB).

DUIbTPEl BHIOUPAKOT C YYETOM HayaJbHOMH
3aNbUICHHOCTH BO3AyXa W JAOMYCKaeMOH OCTaTo4-
HOM KOHIEHTpalM{ NBUIH B BO3JYyXE MOCJIE €ro
OUHCTKH, T.€. MO uX 3dpdexTnBHOCTH. OAHOBpE-
MEHHO NOpHHMMaioT BO BHHMAaHHE HavajlbHOE
CONpPOTHUBJICHUE (PUILTPA M H3IMEHEHHUE CONPOTHB-
JICHWS TIpH 3anbUleHHd (UIbTpa, a TaKXe €ro
KOHCTPYKTHBHBIE M 3KCIUIyaTaUHOHHBIE 0COGEHHO-
cTh. 3aBHCHMOCTb HavajibHOIO CONPOTHUBJICHHSA
H o1 BO3XYyHIHOM Harpysku L QUIBTPOB M HEKO-
TOpBIX HM3TOTABJIMBAEMBIX TPOMBINLICHHOCTLIO
BOJIOKHHCTBIX (UIBTPYOIIMX MAaTepHaJIOB, KOTO-
pele MOryT OBITH HMCHOJIB30BAHBl JJIA OUHCTKH
BO3/yXa, AaHa Ha puc. 4.3. Ha puc. 4.4 npusenensl
NBLIEBBIE XapakKTEPUCTHKH TeX K€ (QHIBTPOB.
JInansamu, 0603HAYEHHBIME apabCcKuMu nuppamMu,
nokasana ¢ynxkuus H (G,)—3aBHCHMOCTL NOBBI-
LIEHHS CONPOTHUBJICHUS H 3amblIEHHOro (GuibTpa
1O CPaBHEHHIO C HayaJbHBIM OT MacChl YJIOBJICH-
HOM B HEM MBI G, & PUMCKAMH — 3aBECUMOCTD
1 - E 3¢¢eKTUBHOCTH (HILTPOB ((IIPOCKOKA») OT
G,. llonanoe conpotusnenne Quistpa H=H
(L) + H(G,). B noanucu k puc. 4.4 ykasaHa

* B npunoxeaun [V pe ommcansl HOBBIE (QHIBTPBI
@aC 0co60 BHICOKOH 3¢ ek THBHOCTH (YJiaBJIMBaHHE Yac-
THH pa3mepoM Gonee 0,1 MKM, BBIYCK KOTOpBIX Ha4aT
B 1991 ).
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Puc 43 AopoaumHaMHYECKHe XxapaKTepPHCTHKH GUIBTPOB
¥ PUILTPYIOIUMX MaTepUaIoB
1 ¢uaprpa ©aPB, 2 duastpa ®aBB, 3 ¢uasTpyrowero mMare-
puaia PCBY, a raxme ¢ 1b1po OsVE, PaVK, PPY u 3 (npu
YCTaHOBKE NPOTUBOYHOCHBIX HnbTPOR), 4 ¢(uisTpa Pallb, 5
dunbTpos Oall-1 u GaJl 2, 6 duistpa PaKIl, 72 m aonpobus-
HBIX (pRALpyOWAX Matepuaiaos OHU-3, 76—1o xe, UDII, 8
¢uisTpyromero Matepuana ®BHP, ¢ 1o e, PPHK, 10-dusr-
pa (yioBHie1s BOTOKIHCIOH mpum) PPC ¢ xanporosoli cuiosou
Tkanbio apr 25K, [1-To xe, api 70 /2 dJuibTpa camooun
waromerocs Kn (KaM, KT, KTL], ®C)

y#elnbHas BO3JylUHAs HAarpyska L, mpu koTopoi
ONPENCTAINCH 1IPUBEIEHHBIE XAPAKTEPUCTHKH
Kommnuiekchblit kpuTepuii kaueciBd GHIBTPOB
K, yYMTBIBaET OQHOBPEMEHHO WX dPHEKTHBHOCTD,
Ha4aJbHOE COIPOTHBIICHHE U IBLICEMKOCTH

nig E
= 100,
H(G,=E-02)/[H(G, =E)] 44

K

X

e n—MOOCTOAHHBIA YrioBoit koahbdunHesT nbuieBoH
XdpaxTepucTHKH (unbTpa, nojydaemelii no puc 44,
E—>ddexruBHocTh GUIbTPa B A0ASX eOMHUNLL, H  mpe-
BBILICHAEC CONPOTHBICHHS 3albLIeHHOIO (HIBTpa Hal
COIPOTHBIEHHEM 4ycTOro, Ila

3naveHHe /1 PACCYUTBHIBAETCA MO HopMyIC

lg H(G, = E) — g H(G, = E — 02)
 1g(G,= B —1g(G,= E-02)

Yem meHbmle 3paveHue K,, TeM BBIIIe Ka-
4ecTBO ¢(GuALTpa. Y GHILTPOB, CONPOTHBICHHE
KOTOpBIX HE MEHseTCs B mpouecce paGoTel (Ha-
npumep, caMmoouumaioiiuxcs), K, = 0.

IMpu BBIGOpe GUIBTPOR 1O HUX 3PdexTus-
HOC1H PYKOBOCTBYIOTCH CJICAYIOHMIMMH CO00pa-
KEHUAMH

¢unpTper HI xmacca 3¢pexTHBHOCTH npuMe-
HAIOT B CJy4asiX, MPEIYCMOTPEHHBIX B I «a»
" «6»,

¢unbTpel 11 xmacca 3ddexTHBHOCTH IIpEMe-
HSIOT B C/Iy4asix, MPe/lyCMOTPEHHEIX B I «a», «6»
W «B»; U1 IPOJICHHSI CPOKOB HCTIOIL30BAHASA MPU
HeoOXOAUMOCTU (GUIILTPBI 3TOTO KJIACCca YCTaHaB-
nuBaroT B kadectse II crymenm nocnie Gosiee mbl-
neemkux ¢uasTpos I wnacca;

¢uneTper 1 wiacca addexTuBHOCTH TpHMe-
HSIOT B CIy4asx, NpeAyCMOTPEHHBIX B 1T «I», IPH
HQJIMYMH CHEeUHaIbHOro o6opyAoOBaHMS, B UETAX
pallMOHAJBHOIO WCTMOJIL30BAHAA WX YCTAaHABIIH-
BAalOT B KAY€CTBE MNOC/IEAHEW CTymeHu OYMCTKH
nocne ¢punbTpos I mam I xiaacca

[lpu BBIGOPE GUALTPOB NPOBEPSIOT, HOCTa-
TOYHA JIU UX IBUICEMKOCTB, TaK KaK B IDOTHBHOM
cJlyqae MOXKET YCJIOXKHHTBLCS IKCIIyaTalus OuH-
CTHBIX YCTPOMWCTB. IIpoBEpKY NpPOBOAAT B TakoM
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MOCNeNoBaTeNLHOCTU. Kcxoas U3 conpoTHBIEHAs
¢UIBTPa, KOTOPOE MOXeT OBITh IOMYIIEHO B
NPOEKTUPYEMOH CHCTEME, a a3pOoauHaMHYECKOH
XapaKTEPUCTUKH (PUIbTpa, BBIOPAHHOIO B COOT-
BETCTBHA ¢ TpeGoBaHUsAMH X 3(dexTuBHOCTH
OYHCTKH, 3aBar0T BO3OYHIHYIO Harpy3ky u oOIpe-
ACNTAIOT THmOpasMep GWIbTpa WIH TUIOMAAb
¢bunpTpyromel NOBepXHOCTH; MO HaYaJILHOM 3a-
NBIJIEHHOCTH U 2(GQeKTHBHOCTU QUIBTPa Ompene-
JIAIOT KOJMYECTBO NBLTH, YJIaBJIMBAEMOH (HIIBLT-
pOM B E€IHHHMIY BPEMEHH; TIO NBUIEBOH XapaKTe-
PHUCTHUKE ONpEAEsIAOT Nepuox paGoTel GuILTpa,
B TEYE€HHE KOTOPOro OyaeT MCojb30BaH mepenag
MEX/y TPHHATBIMA HayaJbHBIM M JOMYCKaeMBIM
KOHEYHBIM COMPOTHUBJIEHHEM TOPHCTHIX SYEHKO-
BbIX (GuiIbTpoB, 16O Bpems, uepe3 KOTOpPOe
cJleqyeT MEHSTh Macjo B BAaHHAX CAMOOYMIIAFO-
muxcs QUIBTPOB H KATYIUKH PYJOHHBIX (HJIBT-
pOB, MPOMBIBAThL 3JIEKTPHYCCKUE GUIBLTPHI U T.II.
Ecnu 3TOT mepuHoj MeHbHIE, YeM MOXET OBITh
IOTMYHIEHO [O YCIOBHMSM JKCIUTyaTanm, HYKHO
YMEHBUINTL BO3AYIIHYK Harpysky, HPUMEHHTH
apyro#i, 6oxee nbuleeMKHi THN ¢(HILTpa, JU6O
paccMOTpPeTs BO3MOXHOCTb HCMOJL30BaHHA B
¢unbTpe OonbUIEro Hamopa.

Korga mo pacyery u yclIOBHSAM JKCILUIyaTalldH
YAOBJIETBOPAOT HECKOJBLKO (UILTPOB OJHOTO
KJjlacca, peKOMEHIYeTCsl BLIOMPAThL TOT, KOTOPOMY
COOTBETCTBYET HaMMEHBIEee 3HaudeHne K,.

Puc. 4.4. IlnuieBass XapakTepuCTHKa GuIbTpa U GUILT-
PYIOUIUX MaTepHAIOB

11 ¢umbrpa ®aPB npu  Z = 7000 M3/(a-m?), 2,II-dusrpa
®sBB npu Z = 7000 m*/(1-M?), 3a,lll ¢urpTpyromero mMatepua-
na ®CBY, a Ttakke ¢uabTpos ®aVh, @YK, ®PY npu Z =
= 7000 M3/(4-M?), 36,111 ~To xe, npu Z = 10 000m%/(4 M3); 4,1V -
¢uasTpa ®allB npu Z = 7000 M%/(v-M?2), 5,V dpunsrpos Pall-1,
®aJ1-2 pu Z = 6000 M> (1 M%), 6,VI- dunsipa OaKIT npu Z =
= 7000 M*/(4 M?); 7,VI] 11 10npobHBHBEIX PHIABTPYIOIAX MaTe-
puagos ®HM-3 npu Z = 2500 m3/(-m?); 8VII-dursrpos &I
C OpPOTHBOYHOCHBIMH (uibTpaMu  npu  Z = 7200 mM3/(u m?),
91X - punprpytomero Marepuana ®BHP npu Z = 5400 m3/(u- m?);
10,X - punwrpyromero matepuana ®PHK upu Z = 7000 m*/(x m?)

HauanrHasi 3aNBUIGHHOCTh HAapy>KHOIO BO3-
nyxa, cornacHo CH 245-71, B cpeareM 3a 1 cyT HE
JIOIDKHA MpeBHmaTh 0,15 mr/m3, a MakcumasibHas
pazoBasi—0,5 mr/m>. B meifcTBHTENLHOCTH KOH-
HEHTPaNUd MBUTH MOrYT OBITB B HEKOTOPBIX
clydasix 3HaYHTENBHO OoJIbIle, BCJIEACTBHE YETO
npu BeIGOpE U pacyeTe QUIBTPOB PEKOMEHIYETCH
HCXOMUTh H3 JAHHBIX HAaTYDHBEIX HCCIIEOBaHHH,
a mpd HX OTCYTCTBHH YYHTHIBATH IOKa3aTesH
MakCHMaJIbHOH BO3MOXHOH 3aNbUICHHOCTH, TpH-
BejeHHoO# B TaGiu. 4.3.

HauanpHylo 3anBUICHHOCTH OYMILIAEMOTO pe-
UMPKYJISOHOHHOTO BO31yXa CJIeAyeT NPHHAMATh
MO ONBITHBIM HaHHBIM. IIpH OTCYTCTBHH Taxux
JAHHBIX U pacueTa (GUILTPOB €€ MOXHO TIpH-
HuMaTh paBHOH [TJK nblmi B paGoueit 30HE
TNPOM3BOACTBEHHOTO TOMEUIEHHAS, IA€ HaJIdYHe
9TO# NBUIA B OYHMIIAEMOM BO3ZYXE MpPEIIOIara-
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TABJIMIIA 43. OBOBIIEHHBIE ITOKA3ATEJIN 3ATILIJIEHHOCTH ATMOC®EPHOI'O BO3JAYXA

CrencHb 3arps3HEHAS BO3IyXa

XapakTepHCTHKa MECTHOCTH

CpennecyToyHasi KOHOEHTPa-
U NMBUIH B BO3AYXE, MI/M°, IO

YuCTHIi Cenbckie MECTHOCTH H HENPOMBIIUIEHHBIE 0,15
TOCEJIKH

Cnabo 3arps3HEHHbIA JKuble pallOHBI IPOMBIIIIEHHBIX TOPOAOB 0,5

CHIIBHO 3arpsi3HEHHBIN HunycTpuanbHble palioHbl NPOMBIILICHHBIX 1
TOpPOIOB

UpesMepHO 3arps3HeHHBIH  TeppHTOpHH NPOMBIILIEHHEIX NPEANPHITHH 3*

¢ 6OJBLIINMHU TBUIEBBIMU BHIGpOCAMHU

* B OT@ENLHBIX CIy4Yasx KOHUEHTpalys MU MOXeT GHTh Gonee 3 mr/m>.

€TCi B COOTBETCTBHM C TEXHOJIOTHEH JAHHOIO
NPOU3BOJICTBA.

[Mpu oumcrke 6GOIBMIMX OOBEMOB BO3AYXa
(6onee 30 TwIC.M3/u) ¢ 3ansUteHHOCTBIO A0 0.5
MI/M> U [pU NOBBIIEHHOM COAEPXKAHNA KPYIHBIX
¢paknuit meum (10 MkM B Gojiee) OPUMEHSIOT
MacisHble camoounmaronmecs ¢uiIbTpel PC,
€CTH MO YCJIOBUAM OJKCILIyaTauvM JOMYyCKaeTCs
3arpsi3HEHNE BO3AyXa IapaMd 3aMacIMBaTeIs U
SBJIETC OOS3ATEIbHBIM TOJIHOE MCKJIFOUECHHE
BEIHOCA Kamenb Macna. IIpu oumcTke B Tex Xe
YCTIOBHSAX MEHBILIAX OOBEMOB BO3JyXa, OCOOEHHO
IpH HEOGXOAMMOCTH UCKIIFOUYEHHs TONBKO BBIHOCA
Kanens MAacia, NPUMEHSIOT MacisSHbIE SUCHKOBbIE
¢uweTpel PPB, ecnm 3TOMY HE NPEUATCTBYET
TPYA0EMKOCTh 06CayKuBaHus 3THX QuiabTpos. U3
YCJIOBUS HAaJEXHOW OTMBIBKM TIaHEJIEH CaMOOuH-
IAFOLIMXCS QMIBTPOB MakcHMaJIbHasf HadalbHas
3alBUICHHOCTh He JOJDKHA NPEBBINIATHL 3HAYEHHUH,
npuseaeHHEIX B Tabn. 4.3. O6nacTb NpUMEHEHUS
MaciasHeX GUIBTPOB MOXET OBITh DACIIMpEHA
UCNIOJIb30BAHAEM  HEJIETy4HX  3aMac/IMBaTeJei.
Tlpu 3anbuteHHOCTH BO3AYXa 0 0,5 mr/m3, a ipu
HaJIMYMA TEXHUKO-3KOHOMHHYECKOr0 OOOCHOBAHHS
mo 1 mr/m® upnm ouucrke 6Gonpliux 0GBEMOB
BO3/yXxa MOTYT OBITH HCMOJL30BaHBl BOJIOKHM-
creie GunbTpel THnma PP, a npu OuHMCTKE He-
GobIIMX OOBEMOB BO31yXa —STYCHKOBEIE (DHIBT-
pel ®aVK n ®aVh; QuibTpel maHHOrO THIA
BO3AYX MPAaKTHYECKH He 3amaciuBator. Ilpm 3a-
MBUIEHHOCTH MeHee 0,5 Mr/mM> MOXHO NMpHMEHATH
Bce BHABl cyxux o¢misTpos III u II xmacca
9 (eKTHBHOCTH, a TIpH 3aMbIIEHHOCTH MeHee 0,15
wr/m3 — punbTper 1 knacca addexTHBHOCTH.

"JeKTpHUecKHe GUILTPH MOXKHO NPHUMEHATH
BO BCEM AMana3oHe BO3MOXHOM HayaJbHOH 3a-
MBUICHHOCTH aTMOC(HEPHOTr O BO3/AyXa, a TAKXKe s

OUMCTKH CpaBHHTEJBHO Majlo 3amlbUICHHBIX BO3-
OYUIHBIX BBIOPOCOB, HampuMep OT CBAPOYHBIX
an’po3oneil 1 TymMaHa MaceJl.

Bee ¢uiasTphl, nepedrcieHHple B Tabna. 4.2,
TPUMEHSIIOTCA TakkKe Uil OYACTKH BO3AyXa, pe-
UUPKYJIAPYIOIETO B CHCTEMax HPHTOYHOH BEH-
TWIANMY, KOHIAMUMOHHPOBAHHS BO3AyXa H BO3-
IYIIHOrO oTomieHus, a ¢uisTpel PPC— s
OYUCTKU PCHHPKYJISIUOHHOIO BO3AyXa TOJBKO OT
BOJIOKHHUCTOM THUIM [pd BEHTHJISAIMH TEKCTHIIb-
HBIX U JPYrMX aHAJOTHYHBIX NpENIPHATHH.

IMpu OoabmO HAYANBHOW KOHIEHTpPAIMU
TBUTA WM TPH HEOOXOAMMOCTH OCOGO THIATENb-
HOM OYHCTKH BO3yXa MPUMEHSIOT MHOTOCTYIEH-
YaTyIO0 OYHCTKY.

Pacnpenenenne mucrnepcHOCTH aTMochepHOH
NBUIM, Kak IIPaBHJIO, COOTBETCTBYET TIpaHUIE
Mexay IV m V rpynnamu knaccudukanuoHHOH
HOMOrpaMMBI, IPABEICHHON Ha puc. 4.2.

Beuagy TOro, YTO AUCIEPCHOCTH MEHSETCS B
CPaBHUTENBHO Y3KUX Npenesiax, CHenuaJbHO yqH-
THIBaTh €¢ upH BeIGOpe QUILTPOB He CiieayeT, 3a
HCKJIFOMEHUEM YCIIOBUH NBUIBHBIX Oypb WIH HpHU
pPACIIONOXKEHHH BO3AyX03a60poB Ha NpeanpHs-
THAX C OONBIIMMH M TUIOXO OYHINAEMBIMU BHI-
6pocamu. B ykazaHHBIX yCJIOBHSAX OYMCTKA HOJIXK-
Ha OPOEKTHPOBATHCS 1O WHOUBMAYAIBLHBIM Me-
TOAMKAM Ha OCHOBAHHM JAHHBIX, OTHOCSHIAXCS
K TPOEKTHPYEMOMY OOBEKTY.

ITpumep 4.3. [Togo6patsh GUILTPHL I CaHU-
TAPHO-THTHCHAYECKOH OYHCTKH Hapy»XHOTO BO3-
AyXa, NMOJaBaeMOro B NPOH3BOACTBEHHBIE MOMe-
HIeHAs TPEANPUATHS, PACIOIOKEHHOIO B HHIYCT-
puansHOM palioHe HPOMBNIIEHHOTO Tropoja.
O6beM momaBaeMoro Bosayxa Z = 6000 m>/u.
PacnonaraemMoe [ngaBjieHUME BEHTUJISUMOHHOM CH-
crembr— 150 ITa. Pexxum paGoOTH 1BYXCMEHHBIH —
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Pewenue. HauanpHas 3anBLIEHHOCTH BO3IY-
xa, corjacHo Tabi. 4.3, MOxeT ObITh NPUHATA
paBuoit 1 mr/m>. Tpe6oBanus canWTapHO-TUrHE-
HHYECKOH OYMCTKM, Kak TPaBWIO, YIOBJIETBODA-
ro1es  ¢unbtpamu 11l kiacca addexTnBHOCTH
VuuTbiBas HeGOMBION 00BEM OYMIIAEMOrO BO3-
OyXa, MOXHO TPHMEHHTb SYCHKOBBIE (DHUIBTPHL
Bribupaem ¢unetper ®sP. Ilpn ycraHoBke ve-
THIpEX (UILTPOB IJIOHIAABK pabGovero cevcHHs
0,22 m? kaxaeni (cM. Tabu. IV.1 B npuioxenun)
ymeJibHasi BO3OYyILHAs Harpyska cocTasur 600/
(0,22 4) = 6818 M3/(u-M?), NpU ITOM HAUATHLHOE
conpotusienne H = 38 Ila (cm. puc. 4.3). D¢-
(EXTUBHOCTE (QUILTPOB MOXHO TPHHATH IS
3aJaHHOM 3aMBUICHHOCTH BO3JAyXa B CPEAHEM
E =82 % (cM. puc. 4.4)*

PacueTHasi mpLIeeMKOCTs GQUIBTpA TIpU YBe-
JuMueHud conpoTuBieHus ao 150 Tla, t.e. Ha
H =150 — 38 = 112 I1a no cpaBHeHMIO C HaYalb-
HBIM, OTIpenesieTcs no puc. 4.4 u cocrasiuseT 2420
r/M2.

KonnuecTBO NBLIH, oceaatouieit Ha GUabTpax
®aP B 1 cyr, cocraBut 0,001 6000-0,82-16 =
78,72 r/cyT. IIpo o/ IKATEIBHOCTE PabOTHI HUAbT-
pa 10 AOCTHKEHHS 3aqaHHOIO COTPOTHBJICHUS
2420/78,72 = 31 cyt. Taxum ob6pa3om, pereHepa-
o GunbTpa creayeT NPOBOAUTH vepes 31 neHs.

b. Macasiuble BO3AyUIHbIE (PHALTPLI

TMopucreie caom MacisHbBIX (QUILTPOB AN
Gojee HaNEKHOTO YNEPXKAHUS YJIOBICHHOR TBIIH
CMa4dBalOT BS3KUMH KAAKOCTSIMHA — MPEUMYIIECT-
BEHHO HE(TAHBIMU MacllaMM pa3HBIX CopToB. Io
KOHCTDYKIIHH DAa3/IM4ar0T CaMOOYHHIAIOMINECH H
SYEHKOBBIE MaclgHble (PUILTPHL.

CaMOOYHMILIAOIIMECH MACHIsHBIE  (QAIBTPBHI
NPEACTABISIFOT OO0 ABHXYHIMECS B BEPTUKAJIb-
HOM TMJIOCKOCTH (HJILTPOBAJIbHBIE TAaHENH, TNPO-
MBIBAaE€MBIE OT YJIOBJIEHHOW B HUX NBLIM B 3anoJj-
HEHHOH MacjaoM BaHHe, oOpa3yloiueil OCHOBaHHE
¢bunpTpa.

Camoownsuarommecs gpuastpel K (KaM, KT,
@®C) cocTosAT U3 ABYX Napaule/bHBIX (QHUIBTPO-
BaJILHBIX TaHeJlel, Kakgas U3 KOTOPBHIX BbINMOJN-
HEHa B BHJIC HENMPEPHIBHOW JIEHTHI U3 NMPYXUHHO-
CTEPIKHEBOM CETKYM, HATAHYTOM Mexay AByMs

* KoOHCTPYKUMM H OCHOBHBIE TEXHHYECKHe TOKa3aTe-
M4 BO3AYLIHEIX (PAIBTPOB NPUBEAEHB! B NPAIOKeHAn 1V,

BanaMd. BepXHue Baiel—BEOyUIWE; OHH YCTAHO-
BJECHBI B TIOQIIATIHAKaX W TPHBOAATCS BO Bpa-
[ICHHE PEeAYKTOPHBIM 3JIeKTponpusogoM. Ilepe-
MEIcHAE TaHedefl NPOUCXOMUT B pe3yibTaTe
TPEHHUS] CETOK O TMOBEPXHOCTH BEPXHHX BAJIOB,
HuxHue BaJbl pacloOXeHBl B BaHHE C MACJIOM,
OGnaromaps d4eMy TpH NEPEeMEIIeHUM TaHenel
CeTKH NPOMBIBAIOTCA MacioM. PUILTPHL BHINY-
CKalTCA CEPMIHO XapbKOBCKMM 3aBoaoM BITIO
«COrO3KOHAUIIOHEDY.

Jns obyeryeHns IKCIUlyaTaldl CAMOOYHINA-
Iomuxcs (GUJIBTPOB BCEX BHIOB C MPOMYCKHOM
cnocobHocThio Goslee 120 TwiC. M3/4, a Taxxe
¢ MeHbIIeH NPOMYCKHOH CNOCOOGHOCTBIO HpHU MO-
BBIIUECHOM 3aNbIICHHOCTH BO3AYXa CNIEAyeT MpOeK-
THPOBATh CHCTEMY IEHTPAJIM30BAHHOIO MacCjo-
CHAGXEHHSA, PEreHEPAldN MaceI ¥ YAaJICHAs (ula-
ma (cMm. nasiee Ti. 13).

SluelikoBbie MacisHblC (QUILTPHI TIPEACTAaB-
JISIFOT cOG0M MeTalIHYecKue pa3beMHBIC KOPOOKH,
3aMOJHEHHBIE (QUIBTPYIOUMM CJIOEM, MAacCIsSHOE
MOKPBITHE KOTOPOro TNEPHOIHYECKH OOHOBJISIOT.
Ilepen TUM sueiiky MPOMBIBAKOT [UIS yHaJleHHs
paHee YJIOBJICHHON MBLIH.

Sueiiconbiii punbTp ®aPB cocTouT M3 pamkw,
3amoJHAeMOM roppupOBaHHBIMH MJIETEHBIMU TIPO-
BoJiouHbIMH ceTkaMu o 'OCT 3826 - 82*, kpwimi-
KH, KOTOpas TUIOTHO BCTABJSCTCA B PaMKy H
3aKperuiseTcs B Hell npH cGOpKe BBINTAMIIOBAH-
HBIMH 3UraMH Ha OOKOBBIX CTEHKaX, M YCTaHO-
BOYHOM paMKH, B KOTOPOH sueiika 3aKperuisieTcs
¢ noMolplo 3amesaox. CeTKH yknaapBaroT Tax,
yTOOBI pa3Mep HX fYeck yOBIBAJ B HANpaBjieHHH
ABHXKEHHS BO3OyXa.

SAueiikobiii puabTp PaBB no KOHCTpYKIMH
nogoben OAPB, 3an0JHSeTCA BUHHNIACTOBBIMH
roppupOBaHHEIMU  «CE€TkKaMH» (IUIEHKaMH) MO
I'OCT 15967 -70*. ®unsTpe ®aBB MoxHO HC-
MMOJIB30BATh TAKKE B HE3aMacleHHOM COCTOSHHH.
Cyxue GuiIbTpbl DPETEHEPHPYIOT NPOMBIBKOH B
BoAe, 4YTOo objeryaer wux OJKkconyaTtamumpo. He
PEKOMEHIYETCSl IPAMEHATH CyXue (HILTPHI ITOTO
THMA B YCJOBHMSX, KOrja Ha HHX TEPEAarOTCs
TOJIYKH U BUOpauuUs.

$unstpel ®aPb u ®aBB, a Taxxe ®aVhb,
®aYK, @allb BrinyckaroTcs NpeaNpUsTHEM
VC-319/56. Bece 9TH GuIBTPH MOXXHO MOHTHPO-
BAThL B ILUTOCKME W V-06pasHble manenm!. Jins

! PaBounte veprexu naseneil pacnpocrpanser [IUTIT
Toccrpos CCCP (TunoBo#t npoekT cepuu 5,.904-25).
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TABIUWNIA 44 HATYPAJIBHBIE U CUHTETUYECKHE 3AMACJIMBATEIN
AJIs1 MACJISHBIX OMABTPOB

3aMacimBaTess CraHaapT WM TeXHHYEC- TemneparypHble Temmne-
KHE YCJIOBHS TPAHUIBI IPHMEHCHHS, partypa
°C BCIIBILIKH,
BEpXHAA HWXH A ¢
Macno ans BeHTUJISLMOHHBIX 35 — 15 -
GUIBTPOB (BUCIIHHOBOE) IroCT 7611-75*
To xe, npu BBEJICHUU JeNpec- 35 —-25 165

caropa AsHUH

2 —

Macno uHaycTpHanbHoe | } FOCT 20799- 75 * 20 20 165
To xe, 20 30 — 10 170
IMapdromeproe macio I'OCT 4225-76* 25 — 25%* 160
TpancdopmaTopHOE MacCIO I'OCT 982-80 5 - 35 147 **
IMpubopuoe Macno MBII I'OCT 1805-76** — [5*** - 50 127 **
BoaHo-rnuue puHOBBIH
pacTBop:

80%-Hp1it MNactpyxkmus UHUN 35 —15 -

70%-HbIi npoM3Ianui 35 - 35 -

60%-HbIit 20 - 30 -
TToIuMeTHIICHIIOKCAHOBasl KUAKOCTh I'OCT 13032-77* 50 F**x - 50 300
IIMC-200

* TemnepaTypa 3acThIBAHMS Macja CTaHIAPTOM He onpeiesicHa. Hukuss rpanuna npuMeneHus maphloMepHOTo
Macia YCTaHOBJEHA IO pPe3ybTaTaM HCCienoBaHuil naGopaTopun oumcTKH Bo3ayxa CaHrexmuumpoekra (o
1989 r— H{HWHWnpoM3nanuit)

** TeMnepaTypa BCIBULUKH B 33KPbITOM THIIE.

**% BepxHsif TPpaHHLA ONpeesieHa 110 MOBBIINEHHOM HCHAapseMOCTH TPUOOPHOTO MACia.

**4% TIpu yka3saHHOM 3HAYEHHH MCIAPEHHE NPAKTUYECKH OTCYTCTBYET.

-

BO3MOXHOCTH COOpPKH B CTEHKaX YCTAHOBOYHBIX ¢ C, tz/m?
PaMOK MMEFOTCS OTBEPCTHA. Y CTAaHOBOYHBIE PaM- 3 4)@
KM MIPHCOEIMHSIOT JIPYT K APYry Ha GonTax miM Ha 2 =7
3aKJIenKax, 3a30pbl MEeXAY HUMH YIUIOTHSIOT. 76 . /4
VYTron MexIy AByMs CMEXHbIMH sueiikamu, ycra- 7,1; e LS
HOBJICHHBIMU B V-00pa3HON MaHeIM, COCTaBIAET 0,8 // — g
okono 30°. CompoTHMBIEHHE OPHU ITOM MPAKTU- %g <7 77
4ECKH HE YBEIMYMBAETCS M MOXET NMPHHUMATBLCH a4 // 77 /// g
10 XapakTePUCTHKaM OMMHOYHBIX S4eeK (CM. PHC. 49 / / /7
4.3). 0,2l 7

Jns  cMaudBaHMSA  MAacCHsHBIX  QUILTPOB / /
TIPAMEHAIOT HATypajbHble (HedTSHBIE) U CHHTe- 00,0; 777 7
THYECKME 3aMacinBaTeNd. BsskocTs 3amaciuBa- 7,06 //// y /
TeleH [O/DKHA COOTBETCIBOBATH TeMIlepaType %g\z VAl
OUMINAEMOTO BO3/yXd. PexoMeHNyeMble Temuepa- 403 [1] 1/
TYPHBIE TPaHULbI NPUMEHEHUA NI 3aMaciuBa- 02 L/ /
Teneit ykasausl B 1a61. 4.4. - 5 20 35 t,%

Ecnu temmneparypa BO3/lyxa BBHIIC PEKOMEH-
IyEMOIO 3Ha4Y€HMs, 3aMaciuBaTenb pa3xkikaerca:  Puc. 4.5. Copmepxanne B BO3AyXe [4pOB 3aMaciuBaTe-
YMEHBLIAETCS TONLIMHA OBpasyeMbiX  ILIEHOK JI¢H, UCTOJIb30BAHHBIX /IS OYHCTKW BO3OYXd B CAMOOYH-
9
AOLIMXCA MACJISAHBIX (PHIbTPAX
YBEITHYMBACTCA HMCNAPCHHE W 3anax. 3amMacauBa- u (1) P
! BHCIIUHOBOEC Macyo, 2—Maciio HEAycTpuansHoe 12, 3 TO e,
TCIM TNpH UCHONL3OBAHMM HX 33 TPCACNAMH 30 4 wpmcno TpanchopMatopioe, 5- maphiomepHoe Macio; 6
HIKHAX PEKOMEHIYEMBIX TPAaHMI TYyCTEIOT: yXya- npnboproe Macio
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aeTcs OTMBIBKA NMAHeNeld OT NbUTM, 3aMejiseTcs
OCaXKJICHHE 4YacTUIl B BaHHE, YBEJINYMBAETCH CO-
NpoTUBJIeHME GUIBTPA, BO3MOXHBI 00pa3oBaHue
CIUTOIIHBIX ILIEHOK M YCHJICHHBIM BBIHOC Macia,
a Takxe paspyllieHHe npuBoja QUIbTpa.

Hanbonpmum 3anaxoM o61agaroT MaloBs3-
kue HeQTsHbie Macja (puc. 4.5), HAaUMEHBIIUM —
nmap¢roMepHoe. McnapseMocTh ¥ 3amax y IIIume-
pHMHA MEHBIIE, YeM Y HeTAHBIX Macell; XUAKOCTD
IIMC-200 npakTuveckd He HMeeT 3alaxa M He
UcrapseTcs.

B. BonokaucThie BO3aYHbLIE QHILTPBI

Bonoknucteie GuABTPHI CHapsXKaOTCA BO-
JIOKHUCTRIMM  CJIOSIMH  MAIIMHHOA  BBIPabOTKH.
INocne uCMoOnb30BaHMS 3albUIEHHBIA MaTepual,
Kak MHpaBuilo, BeiGpackiBaioT. CymiecTBYIOT Ma-
Tepuasel, KOTOpble MOXHO PEreHEpUpPOBATh NPO-
MBIBKOH MJAH C IOMOWBIO TBIIECOCOB  (CM.
Tabn. 4.2). OurpTpyrowpe MaTepHasbl, CMOYEH-
HBIC 3aMaciyBaTeddaAMH, IIOCJEC HUCNOJIL30BAHHUA
3amensroTcs. [Jo KOHCTPYKUMH pa3jMyaloT py-
JIOHHBIE H SYeHKOBbIE BOTOKHUCTBIE (HJIBTPHL

B pysonnnix ¢guastpax ®PY mpoussoicTsa
CuMdepononsCKoro MalIMHOCTPOUTENBLHOIO 3a-
BoJa GuibTpyromMil MaTepHal HAMOTAH Ha BEpX-
HHe KaTyluky, KoHub! NOJOTHHALL MAaTepUaa npo-
TIYWIEHBl Yepe3 meln B KapKace U 3akpellieHbl Ha
HIDKHUX KaTymkax. ITo Mepe 3arpa3HeHHs MBUIBIO
MaTepHall TepeMaThIBal0OT C BEPXHUX KaTYIICK Ha
HIDKHHE C TIOMOINBIO MEXaHHYECKOro TPHMBOJA
C aBTOMAaTHYECKHM MJIM PYYHBIM YIPaBJIECHHEM,
B pe3yJbTaTe Yero CONpoTUBEHHE QUIbTPa OCTa-
ercs INpaKTHYeckH IOCTOAHHBIM. B  Xadectse
GuUIBTPYIOLIEro MaTepUana NPUMEHAIOT CTEKIIO-
BOJIOKHHCTBIA ¢unbrpylomuit Matepuan PCBY
npou3BoAcTBa MBOTCKOTO CTEKOJBHOIO 3aBoja
(TY 21-PCOCP-369-87). MaTepuan 3amaciieH u
HoCjIe MCTIONB30BaHUs 3aMeHseTcs .

B pynounsix ¢unstpax ®PC (ynoBurtensax
BOJIOKHHCTOU MbLIM) BO3AYX GUIBTPYETCS Hdeépes
KanpoHOBBIe cutoBbie Tkauu mo OCT 17-46-71,
apt. 25, 70. CeTku percHEPUPYHOTCH B IPONECCE
paboTel NyTeEM OTCOCA ¢ HMX YJIOBJIEHHOH IMBITH
yepe3 IUEJIEBbIE HACAAKHM, a CETKM IONEPEMEHHO
CMATBIBAIOTCS HA HWXKHHE M BEPXHHE KaTYIIKHA,
HaMarThiBasChb Ha HUX ouMlIeHHBIMH. KaTymiku

! Bomyck ¢unsTpor OPY nHa CuMQEpononbckom
34BOfE NpPEKPalieH B CBA3H C W3IMEHEHMAMH CTENHaIH-
34IMH 334BOJA.

TIPUBOIATCS BO BpAIlEHHE aBTOMAaTUYECKH, OT-
IEJBHBIM PEOYKTOPHBIM MPHBOJOM, Yepe3 Hpo-
MEXYTKM BPEMEHH, YCTAaHOBJIEHHBIC NPU HANAJKe
yiosuTeneid (Beimyckarorcssi I1O Kanuumama-
JIeTab).

Tauensunie ¢puabTpei ®P cocrosT U3 KOp-
myca, B KOTOPOM YKperuleHa 3ur3aroobpasHast
pellerka w©w3 MPYTKOB, Ha KOTOpbie BPYYHYIO
yKiaabisaeTcs GuabTpyrommid Matepuan ®PHK-
IIT", BeimyckaeMeli JIMUTPOBOTpAJICKAM KOBPOBO-
CYKOHHBIM KoMmOuHatomM no TY PCOCP-17-14-
48-79. OUILTPHI BXOAAT B COCTAB KOHAUIIMOHEPOB
KTI*.

$lueiikoBbie BOJIOKHHCTLIE (uabTpsl OsVB
n ®aYK no KOHCTpykIMd NOAOOHB! GUIbTpam
©sPB u ®aBB. Suciika dunerpa ®aVB 3anonss-
eTcs  ¢QuIbTpyowuM Matepuaiom OCBY, a
¢unbTpel @YK cHapspkaloTcs BKJIQAbIIAMH K3
TOTO Xe MaTepuaja, 3akJIIOYeHHHIMH B KapTOH-
HyI0 000¥My.

Ouinbtpel OaKII npencrasasror coboit pam-
Ky U3 3JIEMEHTOB YTJIOBOro Npoduis, B KOTOPOi
YKPEILUTAIOTCSL TIAKEThI, COCTOSIIIKME U3 MPSMO-
YrOJMBHBIX PaMOK U TUIOCKHX KapMaHOB, CLUHTHIX
U3 UrIONpoOUBHOTO QUILTPYIOWIErO MaTepuaia
OHU-3 (TY 17-14-238-84). 'nyOuna xapmaHOB
600, 700 u 800 MM B 3aBUCUMOCTU OT TpeOyemoit
TIbLIEEMKOCTH. CBEPXY TAKETBhI CKPEILIAOTCS Ha-
KJIAIKOH M KpensTcs B YCTAaHOBOYHOM pamke Ds
¢ HOMOIIBIO 3anIeNI0K. MOTYT makeTHl yCTaHABIN-
BaTbCsl M B IUIOCKME YCTAHOBOYHBIE MaHeNd (CM.
npunoxenue IV). Ha a3Tu naHesu yTBepxaeH
THIOBOM mpoekT cepuu 5.904-27. Breimyckatortcs
dunbTpel npeanpustuem Y C-319/56.

SAueitkosble unpTpsl JANUK u ®aJl crapa-
xarrcs  QUIBTpyouMMH  MaTepuanamu  PI1
(rabn. 4.5) I knacca sdderTHBHOCTH M 0OMamarOT
BBICOKO# 3 @eKTUBHOCTBIO YNaBIUBAHUSA TBUIM
000 ITUCIEPCHOCTH, a TakXe MHUKPOOPTraHM3-
MOB, B OCOOCHHOCTH TPH HAJUYUM 3apsana, odpa-
3yIOIIErocss B mpouecce u3rorobieHus. IIpockok
qactuy pasMepoM 0,3-0,4 MkM d4epe3 Hanbojee
pacmpocrpanensbiit Matepuan PIIII-15 nmpu Ha-
JIMYMM JIEKTPUYECKOTO 3apsna He JOJDKEH IIpe-
pbiaTh 0,1%. Ilpu crexanuu 3apsga (npu AjIH-
TEJILHOM XpAaHEHHWH WIIM NMPH IOBBILEHHON BiaX-
HOCTH BO3JAyXa) NMPOCKOK MOXET YBEJHYHBATBLCA
o 2-10%. IIpockok Tex ke YacTHl vepe3 mare-

* B NOKYMEHTALMM XapbKOBCKOTO 3aBonma «Konmu-
nuoHep» (UIIbTPbl HENPABHILHO HA3BAHBI PYJOHHBIMH.
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TABJIAIA 4.5. TEXHUYECKAA
XAPAKTEPUCTUKA ®WIbTPYIOIMUX
MATEPHAJIOB @I1

TToxasaTenns OIII1-15-1,7  ®DIIA-15-2,0

Tonmuna BOJIOKOH, 1.5 1,5
MEKM

Marepuan BOJIOKHA AueTun-
LEJIIF0103a

20+ 2

ITepxnop-
BHHUJ
ConpoTHBJIeHHE TIpU 15-19

BO3)1¥].LIHOI7! Harpyske

36 M>/(u-M2)* (cKo-

pocTh (puIBTpanMu

1 cm/c), Tla

MakcumainpHast 10- 60 150
rnyckaeMas TeMre-
patypa OYHI[AEMOTo
Bo3ayxa, °C
XuMuieckas CToi-
KOCTb IO OTHOILUEHHIO
K KMCIOTaM H Ieno-
Yam

CTOMKOCTB IO OT-
HOILICHHIO K MacjlaM
U OpraHMYeCKUM
pacrBopuTensM (Tuna
n1acTU(GUKATOPOB,
XJIOPUPOBAHHBIX yIJle-
BOJIOPOJOB H [Ip.)
OrtHowenye K Biare

Croex Hecroex

Hecroek Croex

I'mapo-
$uIbHBIH

I'mnpo-
thoOHBIH

* Tlpu ynensHOH BO3AYLIHON HarpysKe, MPeBbILIAIO-
et 36 M3/(4° M?), CONPOTHBIEHHE MATEPHATIOB, YBEIHYH-
BACTCH NIPAMO NIPONIOPHMAOHATIBHO YBEIIMYECBHUIO HATPY3KH.
puan ®ITA-15 He3aBUCHMO OT HaJIMYUs 3NEKTPH-
qeckoro 3apsna-—He 6onee 3%.

Ouistpet JJAUK (1aGopaTopust aspo3osieit
HU®PXUW um. JI. 5. KapnoBa) cocTaBieHH U3
nepesnHbix I1-00pa3Hbix pamok, MeXxay KoTo-
PBIMH YIIOXeH CIOSMH GUABTPYIOWHUA MaTepuall.
Hnst mpenoTBpameHust CIANAHU MEXITY CIOAMH
TIpOJIOkeHb Toppuposanubie cenapatopsl. [Tocne
OIHOPa30BOTO MCMOJIL30BAHUA (GUIBTPHL BHIOpa-
ChIBAIOT BMecTe ¢ kapkacoM. Ilepen BeImyckoMm
GuUIbTPBI TOJKHB! NPOBEPATBHCA HA NPOCKOK Mac-
nsHBIM TyMaHoM. OuaeTpnl JTIAUK npumensior
[JIaBHEIM 00pa3oM JuUlA YJIaBlUBaHUA BBICOKOTOK-
CHYHBIX OYECHb MEJIKOOUCIEPCHBIX a3pPO30JbHBIX
YaCTHI, a T4KXE B CHCTEMaX NPUTOYHOM BEHTH-
JISIIUM OTBETCTBEHHBIX OOBEKTOB HPU HEOOXOM-
MOCTH OfecreyeHus CTEPUALHOCTH *.

! A3poaMHAMHYECKHX ¥ THUIEBBIX XAPAKTEPUCTHK HE
uMeeTCsl.

'

@unbtpl @sJl npouspoacrea CepryXoBcKo-
TO ONBITHO-IKCIEPHMEHTAJBHOTO 3aBOjia HMEIOT
pa3bopHylo MeTajIMYecKylo KOHCTPYKIMIO, pac-
CYMTAHHYIO Ha HEOJMHOKDPATHOE MCMOJb30BaHHUe !,
QunbTpylomuif Matepuan 3aMeHsIOT NMPU NOCTH-
KE€HHH YCTAHOBJEHHOTO NPOEKTOM 3HAYeHHS CO-
nporusienus ¢unbrpa. Has cbopxu ¢uiabTpos
IPUMEHSIOT npHcnocobnenue UII.

Ounbrpel ®aJl-1 MOHTHPYIOT B yCTaHOB-
xax OoJblIod UpOmycKHOM cmocobHQCTH (1o
120 ThIC. M>/4) C NOMOLUBIO YCTAHOBOUHBIX PAMOK,
IUIOCKHX naHeded u uibTp-kaMep, npHcoeanHuU-
TeJIbHbIE Pa3Mephl KOTOPBIX COOTBETCTBYIOT pa3-
MepaM korauuuorepor Kn. ITpomeiiieHHOCTEIO
MaHeTd ¥ GUABTP-KaMepbl He BBIYCKAOTCA U TIPH
HeOOXOTMMOCTH MOHTQXHbIE OpTaHU3audu H3ro-
TOBJISFOT UX IO YepTexaM J1abopaTopuu OUNCTKH
Bo3ayXa CaHTEXHHHIIPOEKTa. B HacTosmee BpeMs
IMPOMBIHILIEHHOCTh BhIyckaeT ¢uianTper ®Psll-2,
HECKOJIbKO OTanvaromuecs no pasmepy ot ®@ajl-1.

PuipTpel PuC. Ha npeanpusatusx Munaek-
TPOHIIPOMA HAYATO MPOU3BOACTBO 0cob0 3hdek-
THBHBIX HOBBIX QUILTPOB ¢ QHIBTPYIOLMM MaTe-
puagom BOPB3 u3 MHKPOTOHKOTO CTEKJIOBOJIOK-
Ha: MPOCKOK dactun pasmepom 0,1 MkM He mpe-
Boimaer 0,0001%.

I'. T'y6uarbie Bo3nymusie GUALTPLI

B ry6uareix (UIBTPaX WCIOIBL3YETCA Io-
PHUCTBIH TIEHONOJIMYpPETaH, MOABEPTHYTHIA CIEny-
anbHOi ob6paboTke mo meromuxke CaHTEXHHUIPO-
€KTa sl pa3pylIeHHs HEPeropojioK, pa3ielsio-
X TIOPHI TOBApHOTO MNEHOMONHYpeTana, B pe-
3yAbTATE YEro JOCTHUTAETCS CYIUECTBEHHOE CHIKE-
HUE COTIPOTHUBJICHHS MaTepHuana.

I'y6uarsie sueiikoBrie ¢GuapTper OallBb 3a-
MOJHAFOTCSA C10eM 06pabaTaHHOrO NEHONOIUYpe-
Tana ToiuuHOH 20-25 MM. OUILTPHI MOHTHDY-
FOTCSL B IUTOCKHE M V-00paszHble NaHeau Noxo0HO
¢uapTpam ©aBB. ns 3anonsesus ¢uabTpos
HCIOJB3YeTCsl CaMO3aTyXalouMii MaTepual.

B auefikoBHIX pUIBTpPaxX BceX THIIOB, KpoMe
JIAUK u ®sJl, MokeT OBITH HCNONB30BaH 00b-
¢MHBbIA HeTKamblit MaTepuan ®BHP, npencrarns-
oM coGoM Coil U3 MOJMIPOTIUIEHOBBIX I
TIOJIMATUJICHOBBIX BOJIOKOH AHAMETPOM OT 25 1o
40 mxm. Macca 1 M? martepuana ®BHP npu

! C 1984 r. 3aBoM MOCTABAsAET MOJEPHHIUPOBAHHBIE
$uasTpel @aJI-2 (cM. npunoxenue V).
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ToJuunHe (QHIbTpYyRomlero crios 10 MM paBHa
800—1000 r. AsponuHaMuyeckas W IHbLICBas Xa-
PaKTepUCTUKU MaTepHana TonumHoi 10 MM npu-
penenbl Ha puc. 4.3 u 4.4, Matepuanl MOXHO
pereHepupoBaTh B TeIIOH MBUIbHON Bome. Bai-
nyckaetcs mo TY 6-06-655-88 nncramu pasmepom

1450 x 900 MM MOTHAEBCKUM 3aBOJOM HCKYCCT- |

BeHHOro BoNokHAa HuM. B.B. Kyiibriuesa. Pa3z-
pabotuux Martepmana—-BHHUUWCB npu yuactuu
nabopaTopuu OYMCTKH BoO3mayxa CaHTEXHUMIIPO-
eKxTa *.

. DaexTpHueckue BO3aylIHbIe (PHILTPLI

Jns ouMCTKM Maslo3alibLIEHHOIO BO3/yXa B
CACTEMAaX NPUTOYHOH, BBITSNHOU U PELMPKYIALH-
OHHOHM BEHTWJIAIMU, COIEPKAHHE B3BEIICHHBIX
YacTHIl B KOTOPOM HEBEJIAKO, IPHUMEHSIOTCS JIBYX-
30HHBIE OJIHOKACKA/HBlE M MHOrOKackaJHble
¢uasTpel MpomeiBHoro Ttumna. Ilpy yiaBiauBaHuu
CyXoHl TNBUIH HavajdbHas KOHLEHTpauus OIpesec-
JIAETCS BO3MOXHOH 4YacTOTOH MPOMBIBKM. HO
IPAKTHYECK HE MOXET MNpEeBbHUATh 25 Mr/M°.
Ilpu ynaBiIuBAaHMH TYMAHOB JAUDJICKTPUYECKHX
XKWIKoCcTeH (Macra, macTudukaTopa u T.IL)
HAYajibHAst KOHLEHTpAnus MOXET AOXOIUTh [0
300 mr/m3.

TToTok OYMIIaEMOro BO3/yXa B OJHOKacKaj-
HOM  JABYX30HHOM  OJJEKTpHYECKOM  (HIbTpe
(puc. 4.6,a) mpoTekaer uepe3 30HY HOHU3ALMM,
KOTOpas HMMEET BHJ PElIETKH M3 3a3eMJICHHBIX
METa/UIHYECKHX TIaCTHHOK € PacrnoJIoXEHHBIMU
MEXYy HHMH BEPTHUKAJIBbHBIMH KOPOHHPYIOUIUMMU
IMEKTPOJAMH M3 TOHKOU BOJH(PpPamMoBoil MpoBo-
nok# (0,2 MM) *¥*. K KOPOHUPYIOIIUM 3JIeKTPOAaM
TIOJIBOAUTCSH BBICOKOE HanpsixeHue (no 13 xB) nmo-
JIOKMTEIBHOM NMONAPHOCTA OT WCTOYHUKA NMTa-
HHA, BhIMPAMIISAIOIIETO NEPEMEHHBIA TOK JJIEKTpU-
4eCKOM CeTH M MOBBIIAIOIUHA HanpskeHUe TOKa.
B 30He MOHM3AUMM NbUIEBBIE YACTHLBI NMPUOOpeE-
TaloT INEKTpUUeCKuit 3apan. [lanee Bo3aoyx Mpo-
XOMIUT Hepe3 Oca/JUTEeNIbHYIO 30HY, KOTOpas Ipen-
CTaBseT coboif MakeT MeTajUIHYecKVX ILIACTH-
HOK, YCTaHOBJICHHbIX MapauIeNbHO APYT NPYry Ha

* JIMHTPOBOTPAACKM KOMOHHAT TEXHHHECKHX CY-
KOH BBIIYCKA€T BOJOKHMCTHII Martepuan PPHK, koTo-
pblil Taxke MOXer ObITb HCIOJb3OBAaH B SYCHKOBBIX
dunbrpax (cM. puc. 4.3 u 4.4).

** B ¢duserpax  xomcrpykumn — CaHTCXHHH-
[POEKTA WCIOJB3YIOTC TAKXKE ILIOCKHE KOPOHMPYIOMINE
37IEKTPOIbE ¢ (PHKCHPOBAHHBIMH TOYKAMH pa3psiia.

paccrosHu¥ ot 4 10 10 MxM. K nnactunkam gepes
O/IHY TOJBOJMTCA HampsXeHHe, oOBMHO paBHOE
MOJIOBHHE HATIPSKEHHUS, OaBAEMOr0 K KOPOHM-
PYIOLIEMY 2JEKTPOAY. 3apsiKEHHbIE B 30HE MOHM-
3aIMH YaCTHIB! IO BIHAHUEM SNIEKTPHUCCKHX CHIT
OCAXIAOTCH Ha IMEKTPOJaX 30Hbl OCAXKACHMS,
[JIaBHBIM 00pa3oM Ha 3a3emiedHbix. OceBiuas
NbUIb  yJAJIAETCA TEPUOTUYECKOH IPOMBIBKOM.
Jns mpemynpexneHUs BTOPUYHOTO YHOCA OCEB-
el UbUIM 3MeKTPOPHILTPEI MOTYT CHaG)aThes
IPOTUBOYHOCHBIMH NOPHCTHIME dunsTpamu. Ya-
e mpuberaroT K CBOEBPEMCHHOMY YIAJTICHUIO
TBIIEBOTO COs MyleM 0oJee 4acTO# TMPOMBIBKU
WIH K CMAuMBaHHMIO IUIACTHHOK BS3KHUMHU KuI-
KOCTsMH. B 3TOM ciyyae JUIsi MPOMBIBKH UCIOJb-
3YIOTCS MOIOLIHE CPEACTBA.

O/HoKAaCKa/IHbIe JJleKTpatecKne PUIbTPsl TH-
na ®J npoussojacrBa CepnyxoBCKOTO ONBITHO-
IKCHEPUMEHTANBHOIO 3aBONA 5181 KOHIUIMOHEPOB
K cobupaior B MeTaJIMYeCKHX KOPIycax u3
stucek Tuma Os-1 pasmepom 758 x 250 x 465 Mm
u tuna Pga3-2 pasmepom 965 x 250 x 465 mm
(cm. npunoxenne 1V). OunbTpel BHITYyCKaroT 6e3
TPOTHBOYEOCHBIX 3JIEMEHTOB.

MHorokackaaubie 3JeKTpHYecKHe (HILTPBI
®IK nns xoupunuonepoB KTLI ¢ 1992 r. 6yayr
KOMILTEKTOBaThCsl M3 siyeek THna PadDK 499 x
x 482 x 170 MM, ycTaHaBJMBAEMBIX IIOCJIENOBA-
TeapHO L(cM. pHC. 4.6,6). TlosTopHas 3apsaka
YACTHI{ CHOCOGCTBYET CYyLIECTBEHHOMY TOBbILIE-
HAIO 3pPEeKTHBHOCTH OUNCTKM BO3nyxa Oe3 yBenn-
4eHHS IUTyOUHBI 30HBI OCAXICHHS.

Kaxk O w3 puc. 4.7, np# BKJIIOYEHHH BTO-
pOTro K4CKaJd MCTBITHIBABIIETOCA TPEXKACKagHOTO
¢uUABTPa IMPOCKOK HEYJIOBJEHHOW INBUIH YMEHb-
niaercst npuMepHo B 2 pa3a (c 16 1o 8%), a npu
BKJIIOYEHHM U TPETBEro Kackana—B S pa3 (mo 3%).

DhDexTUBHOCTD MBIACYJIABIUBAHAS B 3HAYH-
TeJIbHOM Mepe 3aBHCHT OT BO3YUIHOH HArpy3ku
(ckopocTH GUILTPALMH): TPH CKOPOCTH 2 M/c
s¢dextusHoCTE cootBeTcTBYer II KJlaccy; mnpu
ckopoct 3 M/c—IIl kmaccy, mpudem ©0e3 Tex
CJIOKHOCTEH, KOTOpBIE CBA3aHBI C 3aMEHOW MM
pereHepauneil QUIBTPYIOIUMX MaTepuajioB U
Macja.

C 1991 r. nmanupyercs Bpmyck uHa Kazau-
CKOM 3aBOJIE MEAMIMHCKOH anmapaTypel Mozaep-
HU3WPOBaHHBIX AMEKTPOPHUILETPoB ®I-2M ¢ nByX-
KackaJHBIMH siyeHxamu tuna ®3-2K2.

JIns muTaHUs 3NEKTPUUIECKUX (PUIILTPOB pa3-
paboransl u BeimyckaroTcs MIIQ Mocpentren
MOJIyNpOBOAHMKOBRIE 3IeKTpoarperatnl B-13/6.5-
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Puc. 4.6. IlpnHuunuansHas cxeMa ABYX30HHOTO JJ€KT-

. pryeckoro ¢puabTpa

- OJHOKAaCKaAHbilt GUNbLTP; 6 - AByxKackamuuit ¢uibTp; / -30Ha

MOHM3ALMN; 2—UCTOUHUK AHTAHUA; 3 - NPOTABOYHOCHBIH MOPHCThI

GuabTp; 4- ocamHTeNbHAA 30Ha; 5 KOPOHUPYIOUIME 3NEKTPOIEI;
6 - nepBbiff Kackam; 7 - BTOPO# kackal

Puc. 4.7. D¢dextuBaocTh  06pasna
371eKTpodHIbTpa

TPCXKACKAHOT O

! Npy BKI}OMEHHH TOJBKO MEPBOTO Kackada; 2 MPH BKJIFOYEHAH
ZBYX AEPBBIX KacKanos; 3—NpH BKJIOYEHHH TpeX KacKajion

—

30, ycranaBiauBaeMble M3 pacyeTa OJHOIO 3JIEKT-
poarperarta Ha kaxjasie 15-20 Tric. M?/4 mpomyck-
HOM crnocoGHocTH ¢uiabTpa. [abaputHbie pa3me-
pel anexTpoarperatoB 260 x 270 x 440 MM, HO-
MUHaJbHAsA cuia Toka 1o 30 MA, macca 30 xr.

B ¢unbTpax Gonbuiod npomyckHOH crnocob-
HocTH, mpu cuwie Toka 100 MA u Gosee moryr
npuMeHsaThest arperatsl OITM] npou3BoacTsa
MIO 3nextposason um. B.B. KyiiGsiuesa npu
BHECEHHH B HMX KOHCTPYKIMIO HEOOJBIIMX H3Me-
HEHUH.

IIpoMbiBKa HEGONBIIHX (PHILTPOB MPOM3BO-
UTCA BpY4HYIO, OOJIbIIHE MOTYT KOMIUIEKTOBATh-
¢ aBTOMATU3UPOBAHHBIMU MPOMBIBHBIMH YCT-
poiicTrBaMu. .

ViaenpHBIE pacxoj Ha OAHY NPOMBIBKY B
CpelHEM MOXET MPUHMMAThCcA paBHbIM 40 J1 Ha
1 M? mowam BXoaHOTO ecueHus GuiIbTpa. Yac-
TOTa IPOMBIBKM 3aBUCUT OT KOHICHTPaLAM U
CBOMCTB B3BCLICHHEIX BEUICCTB, MOXET MEHATHCH
TaKXkKe B 3aBUCUMOCTH OT BPEMEHHU I'0/1a U JIOJKHA
YCTAHABJMBATBCA B Ipouecce sKkcmtyarauuy. Ilo-
xaszarTejeM 3arpA3HEHHOCTH (HIBTpa SBISETCH
cHMxkeHue ero dPhexkTHBHOCTH, O YeM CYIST MO

TR
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YMEHBUICHHIO TOKa 1O NoKa3aHUAM MHJUTHAMIICD-
MeTpa arperara muTanusa. JeTadbHbIX NMPOU3BOM-
CTBCHHbBIX PICCIXC,HOBaHPIﬁ AOIIYCTUMOT'O CHUXCHHA
HE HUMEETCA, OAHAKO HE CICAYET AOMYyCKaTh CHHU-
xeHue Goree 4em Ha 30%.

ITp# HeGOIBLIMX KOHIEHTpPAUUAX MbLIM, Ha-
npuMep TpUd OYMCTKE aTMochepHOro BO3IyXa,
IPOMBIBKY, KaK NpaBUJIO, TIPOM3BOAAT pa3 B
HENLCIIO, IPH MOBBILICHHBIX, HAIPUMED IIPH OYUCT-
K€ BO3[yXa B CBAPOYHBIX IIEXAX,- EKEIHEBHO.

Ipu yaBTHBaHHM TYMaHOB MOXET IPOUCXO-
AUTH aBTOMATHYECKad IIPOMBIBKA CTCKalOLLIeﬁ
VJIOBJIEHHOH XMAKOCTBIO. B 3TOM cnywae npo-
MBIBKa MOXeT IpoBoauTbCs 1--2 pasa B rog.

E. Pacnonoxkenne BO3ylIHbIX (PHILTPOB
B (HILTPOBAIBLHBIX KaMepax

B cucremMax MPUTOYHOH BEHTIUIAIMHM M KOH-
JUIMOHUPOBaHUs Bo3ayxa ¢uaeTper III xnacca
yCTaHaBAMBAIOT Iepen kanopucbepamy, I xmacca -
BOIM3M MeCT BIyCKa OYMINEHHOIO BO3AYyXa B
nomenienus, I xnacca—B 3aBUCUMOCTH OT KOH-
KPETHHIX TpeOOBaHHH K OYMCTKe BO3ayXa.
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Ilpu ycraHoBKe GMILTPOB o0OECHEUMBAIOT
yIOPA0YEHHOE NOJATCKaHUE BO3/IyXa KO BCeH UX
paboueii osepxnocTH. C 3TOH 1ENBIO IPU KOMIIO-
HOBKE KaMep HM30eraroT BHE3alHBIX pacilupeHui
WIA CY)XEHUI CeYeHHs U MOBOPOTOB MOTOKA Ju6GO
TIPUMEHAIOT BO3YXOPACIPEICUTENbHbIC PEIICT-
KH (Hampumep, M3 nephOpUPOBAHHBIX CTATLHBIX
JIHCTOB, ceTOK W mp.). KoahduuueHT HeobXxonu-
MOTO MECTHOTO COTIPOTHUBIIEHUS PEIETOK onpese-
ot no popmyne M. E. Unenbuuxka:

CZ(Ftb/Fn)z_l’

rne Fy-nnomans paGodero ceveHns QuibTpa, M2

F,—njowmans cedeHus nOToKa Ha BXOJAE B KaMepy, M>.

4.5)

®opmyna (4.5) npaumenuma npu Fu/F, < 10.

HepaBuoMepHoe pacnpeaeieHue CKOpocTei
B KaMepax BBI3bIBaeT HeGOMBIIOE yBEIUYEHHE CO-
NPOTHBJICHUA SYeHKOBBIX U PYNOHHBIX (HILTPOB
BCEX BHIIOB, HEKOTOPOE CHIKEHHE 3(pdeKTHBHOCTH
INEKTPUMECKUX (DIUIBTPOB M YCHJICHHE BBIHOCA
Macja y MacIARUCTHIX CAMOOUHINAOIINXCS (HIIb-
TpoB. B dunpTpax Ko B cBsA3K ¢ o4eHb HEOOMBIIONM
KECTKOCTBIO CETYATHIX MaHelel BO3MOXEH M3rHo
nepBoii ceTku. IIpu 5TOM KPOMKH CETKH BBIXOIAT
H3 HAIPABJIAIOUIMX H BCJACACTBHE TpeHUs 00 Mx
OCTpHIC Kpasi pa3pyllaioTcs, a Harpyska Ha IpH-
BOJ, BO3pacTacT.

4.3. OUMCTKA BEHTHJIALIMOHHBIX
BbIEPOCOB

A. HMicxonHnie JanHbie 1S BhIGopa
H pacuera nbLieyJIoBHTeei

Ho 1986 r. cormacmo CHulIl II-33-75 mpe-
NEJIBHO JOTYCTUMAsd KOHUEHTPALUS IBbIIM B OYU-
IIEHHBIX BEHTHIANHOHHBIX B];IGpOCaX NpUHHAMA-~
nack paBHO# Cppx = 100 K, rne K-xoahduim-
eHT, onpefenseMbrii B 3aBucumocTa ot ITJK Toi
e b B BO3JyXe pabodeill 30HBI MPOU3BOA-
CTBEHHBIX TIOMEIICHUMN:

IIpenensHo momyctuMas
KOHIIEHTpaIysl TBUTH B pa-
Goueit 30me, Mr/m> . . OOK <2 2<IIOK4<

KoadbdupenT, K . 0,3 0,6
Hpodoarncenue

IpenensHO JOIMycTHMAs

KOHLEHTpanus MBUIH B pa-

Goueii 30He, Mr/m> A<TTIK <66<ITOK<10

KoapdumuenT, K . 0,8 1

INpn obbeMe BEHTHIALUUOHHBIX BbIOPOCOB
Megpbime 15 Thic. M3/1 TIJK meumd B BHIGpoce He-

ckoabko yBequuuBaetes: Crpx = (160 ~ 4L) K,
rne L—o6wem BhGpoca, ThiC. M3/d.

B mpu3eMHOM cioe BO3JyXa KOHIEHTpAiius
MbLIYM He JoJDkHa npesbitiath [1JK nbpu B aTMo-
cepHOM BO3/1yXe HaCeNeHHbIX NMyHKTOB, YCTAHOB-
JIeHHO# caHWTapHBIME HopMamu (CH 245-71).

B cBasu ¢ yrBepkaendem CHull 2.04.05-86
OorpaHHYEHUs HAa KOHUCHTPAILMH MBLTH B BHIGpoCcax
orMeneHbl. Corsacio OHJ-86 moyken mpous-
BOMHUTBCSA pacyeT pacCeMBaHHA BbIOpoca B aTMo-
chepe ¢ Tem, 4TOOBI pacueTHas KOHLEHTPALUsS
MBI B TIPH3EMHOM cJIoe HE MpeBbilllajla yKa3aH-
voro ITAK. B mnpoTuBHOM cny4yae Tpebyercs
YBEIMYHTL BBLICOTY BHIOpOCA MM, €ClU 3TO He
NpENCTaBIAETC BO3MOXHBIM, TPEAyCMOTPETh
OYHCTKY BbIOpOCA. YUMTBIBast HEMPEPLIBHO YXY/I-
LIAIOMIYIOCS B MOCTERHHE TOJBI IKOJTOTHYECKYIO
06cTapOBKY, CaHTEXHUUIIPOEKT PEKOMEHAYET, BhI-
nonssa oOg3aTenbHbie TpeboBamms OHJI-86,
NPUAEPKUBATLCS TaKXKe OTPAHUYEHHH, MPUHATHIX
CHulIT 11-33-75.

JIs OYMCTKM BEHTUJSLMOHHBIX BBIOPOCOB
NPUMEHAIOT TNbLICYJOBUTCIH [PABHTANMOHHEIE,
UHEPUHOHHBIE CYXOTO U MOKPOTO THIIA, MBLICYIO-
BUTEU-NPOMBIBATEIM KOHTAKTHOTO THMA, TKaHe-
Bbie U anexTpuyeckue. [To abdexkTUBHOCTH NHLIE-
YJIOBHTENM NOAPa3fesIAl0T HAa MNTh KJIaCCoB
(tabn. 4.6).

B Tabn. 4.6 yxazambl rpaHnubl 3(dexkTus-
HOCTH MBUIEYIOBUTENCH Ha OCHOBE KJaccuuka-
uuu aspososieir nmo puc. 4.2. IlepBoe 3maveHUE
3(GhEeKTUBHOCTH OTHOCHUTCA K HHXKHEH TpaHHue
COOTBETCTBYIOLIEH 30HBI, BTOPOE—K BEpPXHCH.
OddexTUBHOCTE paccuuTaHa U3 ycIOBUA OTHEIe-
HHUS OT BO3JlyXa TOJBKO TMPAKTHYECKH MOJHOCTHIO
(3hdexTUBHO) ynIaBIMBaeMBIX YaCcTHUL, pa3Mep
KOTOPbIX yKazaH B Tabmuue. [eiicTBuTENBHAS
3¢ peKTUBBOCTE MbLICYNOBHTENCH OOJbIIE 32 CUET
YaCTUYHOTO YJIaBJIUBAHHS YacTHl, MECHBUIMX MO
pasMepy.

HomMmeHknaTypa nbileyioBuTesel, npuMeHse-
MbIX JJfi OYHMCTKM aCHUPAaMOHHOTO BO3JyXa,
mpuBesieHa B Tabn. 4.7.

Kpome mepeudcneHnbIX B Tabn. 4.7 mpume-
HsroTCst Takxke nukinoser LIH-11, COKILIH-33, a
Takxke jipyroe obopynosanne, no xoropomy I'oc-
ctpoem CCCP yTBepx)aamuch TUNOBBIE NMPOEKTEHI,
OpPraHM30BAHO CEPUHHOE MPOM3BOICTBO MJIM BbHI-
mynieHa TeXZOKyMeHTalus, corjacoBanHas ¢ ['o-
cynapcTBeHHbIM 3aka3uukoM —INocerpoem CCCP.

IbiteynoBUTE M IPUMEHSIOTCA TJIaBHBIM 00-
pa3oM 1 yJAaBIMBAaHUSA U3 BO3AYyXa ajpo30Jib-
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TABJIULIA 4.6. KIACCUOUKALIUSA MBUIEVIIOBUTEJIEN 110 UX 3PPEKTUBHOCTU

Krnacc moine- Pasmep sdpdextusro OddexruBHOCTD, %, B 3daBHCUMOCTH OT IPYIIIB IMBUIM 10 AHCIEPCHOCTH
ynoBHTEJNEH yJIABITHBAEMBIX
YACTHL HUTH, MKM v v I II 1
I > 0,3-0,5 < 80 99,9-80 — — —
I >2 — 92-45 99,9-92 — —
I >4 — — 99-80 99,9-99 —
v > 8 — — — 99,9-95 > 999
\4 > 20 — — — — > 99,9

IIpumewanus: 1. Tlox HaspaHHEM («IBLICYIOBATENBL) HOAPA3yMEBAIOTCA YIOBHTENM K4K IIBLIH, TAK M JPYTHX

a3po30NeH.

2. Iopx 3bdexTHBHBIM ynaBIMBAHMEM HMeETCS B BUIY yNaBIuMBAHNUE C 3pdexkTuBHOCTRIO, Hmi3koit x 100% (6o1ee

95%).

3. Ilpu Gonblroi KOHNEHTPAIMY NBLTH B OYMIIAeMOM Bosayxe (Gomee 3-5 r/M?) 3aBucEMOcTb ek THBHOCTH OT

pa3Mepa YACTHII MOXET [pPOSIBJIATLCA MeHee OTYeTIHBO.

4. Tleireynosurenu | kjpacca OTNHYAIOTCH OONBUIMM PAcXOOOM JHEPIHH (BBICOKOHANOPHLIC MbLICYJIOBHTEAU
BeHTypH), CIIOXHOCTBIO ¥ JOPOTOBHU3HOM IKCIyaTauuy (MHOrOMONbLHbIE 3MeKTPOQUILTPLI, PYKaBHBIE GUABLTPHI U ApP.)
H B CHCTeMax BEHTHJIALMM NPUMEHSIOTCA PeaKko. B cilydasx HXx HCIONb3OBAHMA HEOOXONMMO PyKOBOICTBOBATHCS
HMHCTPYKIUSAMH, OTHOCALIMMICS K KOHKPETHBIM BHAM O0ODYIOBAHHS.

wbix yactan 11, 1T u IV rpynmst no qucnepcHoCTH.
Asposzonun V TpyImel B NbUICYJTOBHTENSX, Kak
npasBwio, 3p(eKTUBHO HE YIABIMBAIOTCH BCIEACT-
BHE HX BBICOKOH AHUCHEpCHOCTH. [ OYHCTKH
¢ addexkTHBHOCTBIO 95% BO3myXa OT aspo3onei
V rpynmnsi, HanpuMep KOHJEHCAMOHHBIX a3po30-
neil CBMHUA, KaK BHIHO M3 pHc. 4.2, TOJKHBL
NOJNHOCTBIO  YNIABJIMBATBLCA YACTUIBI  KpylHee
0,1 mxM. Taxas 3¢dexTHBHOCTE B HacTOslIce
BpeMsl HOCTHXKMMA TOJILKO B BO3AYIIHBIX (DHIIbT-
pax 1 xyacca. B B34 ¢ 3TUM [yis yJIaBIMBaHUS
a’po3oJiedl CBUHIA NPUMEHSIOTCH IBYX- M Oosee
CTyneHYaTble YJIOBUTENH, TMOCHEeIHAS CTYNeHb
KOTOPBIX, KaK TpaBWlO, BKIOYACT (HIBTPLI
OaJl.

Crenyer yYuTBIBATD, YTO MPUMEHEHUE MbLIE-
ynoputeneid IV u V rpynnst obecneynBaer o4uCT-
Ky BO3JlyXa j10 JIOMYCTHMBIX KOHUEHTpAIUil B yKa-
3aHHBIX 0ONacTsX uenecoobpasHoro npuMeHeHHs
TOJNILKO TpPH CPaBHATENHHO HEOOJBIIMX Havallb-
HBIX 3anbUIeHHOCTAX. BceieacTsue 3Toro cyxue
MBUICYTOBUTENH yKa3aHHBIX KJIACCOB TNpedMylLue-
CTBEHHO HNPUMEHSIOT B Ka4€CTBE MEPBOM CTYNCHH
(Mpu HaIMYUKM COOTBETCTBYIOMIETO OOOCHOBaHHA),
HalpUMep, nepell MOKPBIMU MBUICYJIOBUATENAMHE
6oJice BBICOKHX KJIAacCOB Il YMEHBUICHUS KOJH-
uecTBa oOpa3yrowerocs mlaMa WiIH HeEpefd CyXu-
MH TOTJa, KOT/ia IO TEXHOJIOTMYeCKHM Coo0paxe-
HUSIM 1eJIecO0OpasHo OT/ENeHRe KPYIHOAMCHEPC-
HBIX (paxuuii.

ITp# BO3MOXHOCTH YIOBJETBOPEHUR Tpedo-
BaHUH# K 3(PGhEKTUBHOCTH OMUCTKH IBUICYJIOBHTE-
JIAMH  HECKOJIBKMX KJIACCOB U3 HHUX BHIOUpaeTCH

NBUIEYJIOBUTENL HU3IIETO Kiacca. B Tex caywasx
xorga TpeboBaHusAM K 3QGEKTUBHOCTH COOTBET-
CTBYeT HECKOJIbKO IbuIeynoBuTenet IV n V xnaccea,
U3 HUX BHIOUPAIOT NBUIEYJIOBUTENU CYXOro THIA.
W3 neumeynosuteset HI u 6osee Bbicoxoro kiacca
PEKOMEHRIYIOTCS MOKPBIE, ¢ MHHUMAJNbHBIM pac-
xomoM Bonbl. Ilpu ouMcTke Bo3AyXa OT B3pBIBO-
OIIaCHOHW NbUTH NMPHMEHAIOT MOKpRIE IBLIEYIOBH-
TEJM C aBTOMAaTHYECKMM KOHTPOJIEM 3amoJIHECHHS
H HETNPEPBIBHOCTH TOCTYIUIEHAS BOJBI.

IIpnMenenne MOKpBIX IbLICYJIOBHTEAEH 71
OYHCTKH BO3IyXa OT MELIM, NMPU KOHTAKTIC KOTO-
po#t ¢ Bogo#i 0Opa3yroTCs B3PBIBOOIACHBIE Fa3HI,
JOTMyCKaeTcss MpH YCHAoBuH obecriedeHHs] Hajle-
XKalned sBaKyauuu razos U3 oObeMa INbLICYIOBH-
TENS.

OdhekTHBHOCTD NELIEYJIOBHTENA WIH CyM-
MapHas 3pdeKTHBHOCTE MHOTOCTYNEHYATON TbI-
JIeyJIABNTHBArOIEll YCTAaHOBKH JOJDKHA OBITH He
MeHee

CH - Cx
E= < 100%, (4.6)

rae C“*KOHIIEHTPEIHH)I aspgaoneﬁ B OYMIIAEMOM BO31Y-
xe, Mr/m>3; C,—KOHEYHdsl KOHLECHTPANMS B OYMLUCHHOM
BO3aYyXE, MI/M>,

Konnenrpanus C, nomkHa GbITh He MeHbille
JOMycKacMOH OCTaTOYHOH KOHUEHTpauWH, ompe-
JIETAEMON B COOTBETCTBUU C 1. 4.3,

Hpamep 4.4. Onpenenntb HeoGXoAUMYIO -
(EeKTUBHOCTL NBUIEYJIOBHTENSA JUIA  CIIENYEOLUHX
YCAOBMI: Ha4a bHas 3albUIEHHOCTh OYMINAEMOrO
Bo3myxa 10 r/m>, momyckaemas KOHeYHas KOHIIEH-
Tpamus 90 mr/M>.
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TABJIUUA 4.7. OCHOBHASI HOMEHKJIATYPA IbUJIEVJIOBUTEJIEH

Buna neine- Tun neUIeYJOBHTENS Knacc  Obaacts penecoobpastoro  CompoTusne-
YIOBHUTENS mo ahdex- MIPUMCHEHUS! TIbLIe~ uue, Ila
THBHOCTH YJOBHTENIsl B 3dBUCHMOCTH
OT TPYIUIbI a3PO30JIH
o IMCIICPCHOCTH
1 nm ua v v
I'paButanuon- IIbieocamounbie KaMepbl (IPOU3- \4 + + - - - 100-200
HblE BOJIbHOM KOHCTPYKIIUH)
Unepuuonnsie  uxionsr 60abII0H IponyckHOM
cnocobHOCTH:
oIuuoYHbIE [{uKJOHBI 1[H-15 A% + + - - - 600-750
u 1IH-24*
rpynnossle nuk:IoHbI [IH-15 A" + 4+ - - - 600-750
LUk I0HBI BBICOKOKH 3D PexTUB- v - + 4+ = = 1000-1200
Hoctu (onunounbie) CKIIH-34 **
MoxkponneHoynbie nuxionsl LIBIT IV - + 4+ - - 600-800
CKOpOCTHBIE TIPOMBIBATENIN II1 - + 4+ - - 900-1100
CUOT
Crpyiiasle, Mokpele [IBMK, 111 - - 4+ - = 1200-1950
IIBMC, [IBMb u [IBMKMA Ir - - 4+ 4+ - 2000-3000
Kanensusie, Tuna Bentypu KMII I - - + 4+ - 3000-4000
TxaHeBbIe PykaBHble NBIIEYJIOBUTENM 1I - - + + - 1200- 1250
CMI1I-101A, ®PM, Al-BITY,
I'4-BSM, ®PO
CeTyaTbie — KaPOHOBbIE, METAI- v + - - - - 150-300
JINYECKHUE CETKH /1S YNaBJIUBAHUA
BOJIOKHMCTOM NbLIN
Bosoxuucteie  VioBuTERM TYMaHOB KHMCIOT M I - - - 4+ - 800-1000
mwenoveit GBI-T.
OnekTpuyeckue YIIOBUTENM TyMaHOB Macen H 11 - - - 4+ - 50100

MaCIsSHACTBIX JKXUakocTel: YVII,
Vod u gp.

* JlomkHO OBITH IIPEeABAPHTEILHO COTIACOBAHO NPUMEHEHHE B IPOEKTAX CJCAYIOLIEro 060py10BAHAS: PYKABHLIX
dmneTpor u ynosuteneit ®BI-T, wusrorosnennbix MHIIO [Masooumcrka (¢ HHCTATYTOM [ HIIPOra3o04ucTKd);

ABYX30HHBIX 25IeKTpOGHIILTPOB (¢ CAHTEXHHUIPOEKTOM)

** JIomkHO OBITE IPEAYCMOTPEHO H3TOTOBIEHHE COOCTBEHHBIMY CHIIAMU CTPOHTEIbHO-MOHTAKHBIX OPraHu3auHil

¥ MeACTBYIOIMX NPEANPHATHUI CIeAYIOmero 000pya0BaHNs.

110 THIOBBIM IPOEKTaM ~cyxux uuknosos [{H-11, CUOT,

OUKIOHBE ¢ BoasiHOH muienkoit LIBIT, Moxpeix neineynoeuteneit IBMC, IIBMK, KMIT; no ueprexam CagTeXHUMIIPO-
exTa—- MOKpbIX neureynoeuteiedi [IBMKB, IIBMCA, TIBMB, IBMKMA; no yeprexaM pa3paboTYUKOB — LMKIOHOB

I{H-15, LIH-24, CKLIH-34 (urctuty: muporasoouncrka)

Pewenue. U3 yciioBuil BLIIONHEHUS TpeboBa-
s C, = 90 mMr/m?
. 10000 — 90

100 = 99,1%.
10000

IpensapuTeNbHBI BRIOODP TbHLICYJIOBHTENA
HeoOXomMMO# HEKTUBHOCTH MOXHO TPOU3BO-
UTH HA OCHOBE JaHHBIX O JMCICPCHOCTH yJIaBIH-
BacMOM mpUM ¢ TomMomplo Tabn 4.6 u 4.7
Bo3moxHoe yBenmyeHue IMPEKTHBHOCTH TIpH

NOBBIIIEHHBIX KOHIEHTPAUMAX HE YYHTHIBAETCH.

IIpumep 4.5. TlpoussecT npeABapHTENIbHBIH
BBIOOP CYXOTO IBLICYJIOBHTENS /I8 OYHCTKH BO3-
nyxa or meuid I rpynmsr o axcrepcHocTH ¢ 3¢-
(exTUBHOCTBIO He MeHee 94%.

Pewenue. B cooTsetctBuum ¢ Tabm 4.6 ¢
nomomslo neuieyaoBuTeneil IV xiacca meiab 11
rpynnsl MoXeT OBITh yiIoBJIcHA C 3(dexTus-
HOCTBIO 0T 96 10 99,9%. [IpensapurenpHo BHIOH-
paeM iukion CK LIH-34 (tabx. 4.7).
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IIpumep 4.6. IIpousBecTu mpeBapUTEIbHbBIA
BLIOOp MOKPOTO TMBIJICYJIOBUTEAS IS OYUCTKH
BO31lyXa OT IBUIH, DUCTIEPCHBIH COCTaB KOTOPOH
npuBeneH Ha puc. 4.2, ¢ 3pdekTHBHOCTBIO HE
MeHee 95%. '

Pewenue. Kax BuaHo u3 rpaduka gucrepcHo-
TO coCTaBa ILUIM, OKOJIO 95% maHHOW NBUIM TIO
Macce COCTaBJSIIOT YacTHIBI pa3MepoM Oojee
4 mMxM. CrenoBaTeNbHO, BHIOMpacMBId TBLIEYJIO-
BHTEJIb HOJDKeH obecmeunTdh sddekTuBHOE yaas-
JIMBAHKE NBUICBBIX YACTHI[ KPYIHee 4 MKM. 3TOMY
TpeGOBaHUIO YIOBACTBOPAOT nblieyaopuTeau 111
kiaacca apdextuBuoctu. IJoap3ysce Tabiu. 4.7,
BBIOMpacM MOKpBI nerieysioButeds [IBM. Okon-
YaTeJbHbI BBLIOOP TNPOU3BOAMTCS Ha OCHOBE
HOCTOBEPHBIX TAaHHBIX O [HCHEPCHOM COCTaBe
MBUIH, cOAEpXKalleiic B OYMINAEMOM BO3AYXE,
¥ 0 ppakuroHHO# 3QPEKTUBHOCTH HCIOJIB3YEMbIX
HHEPIUOHHBIX MbUICYJIOBHTEIEH.

HeobxonuMyio 3h¢eKTHBHOCTD OTIEIbHbBIX

cTyneHei‘[ MHOFOCTyﬂCH‘IaTOﬁ CUCTEMBI OYUCTKH
MOXHO OTIpEAETHTH IO hopMyraMm:
I IBYXCTYIIEHYATOR CHCTEMEL

E,=E + E,(1 — E);
JUI TPEXCTYNEHYaTOH CHCTEMBI
E1,2,3 =E ,+ Ey(1 — EI,Z)

" T. I,
rae E,, E,, E;—3ddexkTHBHOCTL nepBo¥, BTOpOH
TPETHEU CTYNEHH OYHUCTKH.

TIpumep 4.7. OupeneuTs HEOOXOIUMYIO 3D-
(DEKTHBHOCTH BTOPOiH CTyNEHHM OUHUCTKH JIBYXCTY-
TIEHYaTOH CHCTEMBI, €CJIH W3BECTHO, 4To E; , =
= 0,997, a neppasg cTyneHb OYHCTKH OCYIECTBIISA-
eTcsi C TOMOWBLIO mbLeynoBurens IV kiacca
(muxsion LIH-15), E, = 80%.

Pewenue. IHhHeKTUBHOCTL IBYXCTYIEHYATOM
CHCTEMBI OYMCTKH

E, =(E,; — E,)/(1 — E;) = 0,985 = 98,5%.

Opakuuodaas 3¢ GEKTHBHOCTb YIaBIUBAHUS
moboit Gpakuuu npUTH BhIpaxaeTcst Gopmystoit

Pu = e 009
@ o

Ey= .7

rae @, u @, —conepxanue YACTHL IBUIE JAHHON dpaxnuu
B BO3JIyXe COOTBETCTBEHHO JI0 M [IOC/E OUMCTKH, I/M>.

E, MoxeT ObIThb BbIpaXeHa Takke B IOJAX
eTUHUIBL.

Obuiass 3bdeKTHBHOCTL bUICYIABIHNBAHMA,
%, BBIpAXacTCs (popMyJoi !:

E=® Ey + ®,Ey, + O3Ep; + ..., (4.8)

rae @, &,, ¢,, ...—coaepxanne ppaknuii 1, 2, 3, nonm
en; Ey, Eyy, Eys, ...~ Opaxnponnas sddexruBHOCTH
ynaBaMBaHus Gpakumii 1, 2, 3, %.

b. I'paBuTannonnsie
NbLIeYIOBHTEH

Ieineocagovnble Kamepsl NPHUMEHSIOT TPH
6oaBIINX KOHIEHTPAUUAX KPYITHOIMCIIEPCHOMN HEI-
M 7S IpeABapUTebHOH ouucTKu Bo3xyxa. Kak
TIPaBWJIO, WX BHITNIONHSIOT B BHJIC YIUMPECHHUSA KaHa-
J1a, 1o KOTOPOMY TPaHCTIOPTHPYETCS 3aTbLICHHBIHA
BO31yX. Pa3Mepnl xaMep yCTaHaBIMBAIOT B KaXx-
JIOM OTHENBLHOM cCjlyyae myTeM OPHEHTHUPOBOYHO-
ro pacyeTa, UCXOAS U3 TOTO, YTO JJIHHA KaMephl /,
M, HeoOXoauMas AJ1s TMOJHOTO OCaXKIECHUS YaCTHIL
CO CKOPOCTBEO BUTAHUSA U, JOJDKHA OBITEH:

I=wH,,

roe w—Cpeilad CKOPOCTh IIOTOKA B Kamepe, H-BHICOTA
KaMephl. -

Ilnomwas MNONMEPEYHOTO CEUYCHUS KaMephl
pa3’BUBAIOT TJIaBHBIM OOpPa3oM YBeJMYEHUEM €€
mupuabl. [ 3amosHeHUs T[OTOKOM BCEro ce-
YeHMs KaMephl IPHUMEBAOT BO3AYXOpacnpeneu-
TeNbHBIE YCTPOMCTBA B BUIE BEPTHKAILHBIX 3dBEC
U3 TIOABEINEHHBIX K MMEPEKPHITUIO KaMepPhl CTEpX-
Heit, menedt w T. . Kosdduuuesr neobxoaumoro
MECTHOTO CONPOTHBIICHUS ONMPENEIISIOT Mo O6bIu-
HOH METOHKE.

TypOyneHTHOCTh MOTOKOB B NBLIEOCAHOYHBIX
KaMepax NpensaTCTBYET OCAXICHHIO MENKHUX MbI-
JIEBBIX YacTll (< 30 MKM).

Vnanenue oceBillelf NMblM U3 KamMep HOJDKHO
ObITE Mexanu3upoBano. IIpu ynaBauBauuy NBLIH
TOPIOYHX MaTEPUATOB IPEAyCMaTpHBAIOT HENpe-
pBIBHOE ¢¢ yHaleHHe, a KaMepet obOpymIyroT
NOXK/ICBAJIbHBIMH YCTAHOBKAMH.

ITpamep 4.8. Paccyutars sypeKTHBHOCTD Tips-
MOTOYHOH MBLICOCaIOYHOM KaMephl Ha HMPOU3BO-
aurensHocTh 5000 M3 /4. PasmMepnl kamMeph: BBICO-
Ta 1 M; mupuna 2 m; anuHa 2,5 M. Temneparypa
ounnaemMoro Bozayxa 20°C, p = 1,81-10"% ITa-c.
ITbine MEHEpasIbHAS; IIOTHOCTH MaTepHaia MbITH

! 3pavenus @ u E,, nomkHe! 6uITE ONpeenenbl N
OIHUX M TeX Xe HHTepBANOB 3HAUYCHHMH.
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mem
40

30

20

10 7

050 10 150 200 Wemfe

Puc 4 8. 3aBHcHMOCTB TPAHMYHOTO Pa3MEPa OCEHAOIUHMX
YACTHIL OT CpeHeil CKOpPOCTH TypOyJeHTHOro MOTOoKa
B TIBUIEOCATOYHON KaMepe

2,5 xr/cM?, nucmepcHBI COCTaB INpUBENEH Ha
puc. 4.2.

Pewenue. OnpenenseM no dopmye (4.1) cxo-
POCTB BUTAHHsl YaCTHII ¥, TIOIHOCTBIO OCEJAFOILIX
B KaMepe H3 JaMHHApHOTO MOTOKa, CKOPOCTh
KOTOpPOro

5000
W=—
1-1-3600
= 1,38-1/2,5 = 0,55 m/c.

= 1,38 m/c;

Us

U3 dopmynst (4.1) Haxoamm paszmep vacTu-
b, COOTBETCTBYIOIIEH MONyd4eHHOMY 3HA4YEHHIO
o

o+

18- -1,81-107¢
= \/___.(Ei_____ =27-107% = 27 MxMm.

2500-9,81

Cornacao puc. 4.2 HaxoauMm, 4TO COAEpXKA-
HME YACTHII pa3MepoM Menee 27 MKM COCTaBJseT
okosio 45%. CnenoBaTelbHO, 3((EKTHBHOCTH
yJaBJIMBaHUs NPU JaMUHAPHOM TeyeHHM JOJDKHA
COCTaBHTBL OKOJNO 55%.

Boryucnsiem uucio Re tedenus npu ¢ = 20°C:

_ 1,38-1-1,205

TRl j0-e = 091 10%.

Hoayuennoe 3navende Re > 2300, uto cBune-
TEJNBCTBYET O TypOyJIE€HTHOM XapakTepe TedeHHs.
Cornacko puc. 4.8 HaxomuMm, 4TO B 3aJaBHBIX
YCIOBUAX Ha MOJHOE OCaXKIECHHE YacTHIl pa3me-
poM Menbiie 30 MKM B TJaHHOH KaMepe pacCYUThi-
BaThb Heap3s. CooTBercTBeHHO 3GhdeKTUBHOCTD
yIIABJIHBaHMs [aXe NPU HEOTPaHMYCHHOM nHE
KaMephbl COCTABHT Bcero oxojio 40%.

B. Vnepuuonnnie nbLieyI0BHTEIH
cyXxoro THma

M3 60ab1I0r0 Yucia TakUX NbIICYIOBUTENEH
B CHCTEMaX BEHTHJIAIMM Yamie BCETO NMPUMEHSFOT
UMKJIOHBI, IPHYEM TIaBHBIM 00pa3oM LMIHHAPU-
veckue M Kommyeckde koHcTpyknun HUMOIA3a.

Hunuanpuueckue uxiaoasr HUMOT A3a ce-
puu LIH (LH-11, [[H-15, ITH-15y, ITH-24) oTHo-
cATCS K IUKJIOHAM OOJbUIONH NPOH3BOAUTED-
pocTH. OHM OTJIMYAIOTCSA YITHHEHHOH LMIMHIPU-
YecKOH 4acThi0 W 00JIafaloT HeGOJBIIMM COMpPO-
THBJIeHUEM (Tabi. 4.8).

1unueapudeckue UKJIOHBL B Ka4eCTBE eUH-
CTBEHHOM CTYIEHH OYMCTKU HPHMEHSFOT TPEUMY-
LIECTBEHHO JUIS  yNAaBJIMBaHUA W3 HeGOJIBIINX
BEHTWJISILIMOHHBIX BBIOPOCOB Haubosee KpPYMHBIX
YacTHI, 3aCOPAIOIUAX TEPPUTOPHIO U YACTO SBJIS-
FOLUXCS MPUYMHON IIa3HBIX TpaBM. s 3toro
nesiecoobpa3no mpuMesnTh nukiaonsl ITH-15. Ipu
HaJIH44M¥ OTpPAaHMYEHMH II0 BBICOTE MOTYT MpH-
mensitbes  nukiaoubi LIH-15y, a npu  ocoObix
OTpaHUYEHHAX IO PACXOAy 3HEPTMU U IPH Kpyn-
poi mbputH (MeauMaHHBIA pasMmep Gojee 20 MkMm)
mukoss! [TH-24.

Iuxnonst I[H-15 oTnnyaroTcs MEHBIIUME 11O
cpaBHeHnIO ¢ umkiaonamu I[H-11 rabapuramu
u Gonee ycToluyuBOld paboTOH Ha MBLIAX, CKIIOH-
HBIX K HaJIMIIAHUFO, TO3TOMY HUX OKCIUIyaTanus
ompaBlaHa NpH OYHCTKE BO3AyXa C BBICOKOH
KOHUEHTpaLeH MEJKOIUCTIEPCHON MBLIH WM [PH
yJIaBJIUBaHUM CpPEIHE- M CUJIbHOCIMIAFOUIMXCS
nbUIed. DTH IUKJIOHBI TaKXKe MEHee MOIBEPKEHDI
H3HOCY.

Konuueckne uuknonst HUMOI'A3a CKIIH-34
OTHOCSITCS K LUKJOHAM BBICOKOH a¢exTuBHOCTH.
OHH  OTNMYArOTC  YMIMHEHHOM  KOHWYECKOM
YacThIO, CITUPAJbHBIM BXOIHBIM NAaTPYyOKOM H
MEHBIUUM JUAMETPOM BBIXJIONHON TPYyOBI (CM.
T1abn. 4.8). CompoTusieHMe WX OOJBINE COMPO-
TUBJIEHNA UIUHAPUYECKUX IUKJIOHOB (Tabt. 4.9).

Luknoust CKI1H-34 ipiMensrOT, Kak npasy-
70, B Clydasix, KOTAa TONbKO C HX IOMOLIBIO
MOXHO 00ecnednTh HeOOXOAUMYIO OYHCTKY BO3-
ayxa.

®pakuponHas  IPGEKTUBHOCTD  IMKJOHOB
HUHNOT A3a npencrasiena Ha puc. 4.10.

DddexTUBHOCTL IHUKIOHOB  OIPEACIIANACh
opu D, = 300 MM, cpeaHEl CXOpOCTH B njaHe
MIMHAPUYECKUX IMKJIOHOB 3,5 M/c, KOHHMYEC-
xux (CKIIH-34) 1,75 m/c, nnoTHOCTH TbUIHA
p = 2670 kr/m>, TemnepaType Bo3ayxa 20°C. JIns
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TABJIAIIA 4.8. OCHOBHBIE PASMEPLI (PUC. 4.9) HTUKJIOHOB HUHNOT A3A B AOJISAX JUAMETPA D
LMUJIMHAPHYECKON YACTU LIUKJIOHA *

ITapameTpst

PasMephl 2)1eMeHTOB MHKIOHOB

IIH-11

UH-15  1H-15y  LH-24 CKLH-34

BHyTpeHHUH AMaMeTp NHUIHHAPUYECKOH Yac- 1
TH LHKJIOHA D
BricoTa:
BXOMHOTO HaTpyOka (BHyTpeHHHIl nma-
MeTp) a
BBIXJIOTIHOW TpYyGs! /1, 1,
LUIMHAPHYCCKOR dacTi H,
KOHHYECKOH vactH H,
BHELHEH 4YaCTH BBIXJIONHOH TpYObI A,
oburas uukiona H
Vro HAKJIOHA KPBIIIKH B BXOZHOTO matpy6- 1
Ka [MKJOHA «, Tpaj
BuyTpenHnii quamerp:
BBIXJIOITHON TPYO®I d
MBUICBBITYCKHOTO OTBEPCTHS d
IInpusa BXOAHOrO NaTpybka B LWUKIJIOHE b
Hdnvua BxomHoro matpyodka /
OuameTp cpenneil JMHUA NMKIoHA D,
Texkymnii paauyc yauTKH p***

0,515

0,515
0,515
2,11
0,2-0,3
3,14

* PaGouue gepTexn nuxiaonoB 11H-15 pacnpocrpanser uuctutyT I'unporasoounctka, LH-11-I{HATIT Foccrpos
CCCP (Tunosoit npoekT. Cepus 4.904-55). Bonee neranbHbie cBeneHHS ¢M. B KaTanore «I"azooducTHOoe 06GopyaoBanue»

(u3a. MHITO T"azoouuctka, 1989).

** BONBLIOH pa3Mep MPMHUMAETCA MpH GOJblIeH 34MbIIEHHOCTH.

**¥ (-yroa pasBopora CIHpaiu.

TABJINIA 49. KO3POULIMEHTHI
COMNPOTHUBJIEHMSA LIMKJIOHOB HUMOT' A3a

Iuknon Pacuernas Koadduuments conporupnenus

CKOPOCTH MKJIOHOB
ABYOKEHUS
Boif/y X8, ¢ pLIBpo- ¢ PAcKpy- C KOJbIE-
¢ COM B 4T- YMBAIOILEH BBIM UG-
Mochepy  ymHTKOH  (ysopom
Gea pac- (8 rpymno-
Kpy4HBa- BOH ycTa-
Tens HOBKE LHK-
JIOHOB
HUNO-
T'A3a)
IH-11 3,5 250 235 215
IH-15 3,5 163 150 140
LIH-15y 3,5 170 158 148
H-24 4.5 80 73 70
CKIIH- 2,5 1150 — —
34

oleHKH 3(GGEKTHBHOCTH IUKJIOHOB IPYyIOro Jma-
METpa HWJIH IIpH JAPYyrofl CKOpOCTH IBHMXKCHMSL,
TUTOTHOCTH IBUIH M BA3KOCTH BO3JyXa |, BbIYHC-

a) d
S 5)
Ny S
[~1 T~ <
:% w‘bd'ﬂ'
f | :Ot -A:_ET
I
S
! IQN
t |
& ey
a
@
WY
b
—

Puc. 4.9. OcHoBHbIe pa3mepsl ukioHos HUHMOT'A3a (B
DONAX AMaMeTpa D nuIMHAPUYECKOH YacTH UMKJIOHA)

a— UAJIRRAPHYECKHX,; 0 — KORRYECKUX
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JISNIOCH HOBOC 3HAYCHHME MEAMAHHOIO pasMmepa Puc 4 10 dpaxnuonsas 3 EKTHBHOCTE  LHKIOHOB
yJIaBEBaeMol nbLH 10 Gopmyre ! BHUHOT A3a

D w
dson = dso \/ ZuPlu @9)

Dp uw,’

nochae dero Ha puc 4.10 nepeHocoat juHAIO Gpak-
HHEHROH ahdexTHBHOCTH E,(d) mapamiensuo o
COBMCHICHHS d<, C HOBBIM 3HAYCHHEM d.

{Ipu ounmctke GONBIIMX OGBLEMOB BO3NYXA
muotonel HH-11 1 HH-15 MOXHO KOMIIOHOBATH
B Irpymmpl, 00beqUHCHHBIE OOINMM nbLIeCGOpHH-
KOM H KOJJICKTOPOM, OMHIIEHHOT'O BO3ZyXa (CM.
npunoxenne IV).

JApyrue Bu/IbE URKIOHOB 00iero Hadnavenns 2.
Ha mnpakTHke TpuMEHEHBl TaKXKE KOHMYCCKHME
mukiaoHst CHUOT, oTnmvaronmecs ycrpoicTBOM
BXOJHOIO M BBIXOAHOTO NMaTpy6koB. dns ynaBiu-
BaHU% abpas’uBHOM NBUIH TPAMEHSIOT IMKJIOHBI
BHMHOT c obpatHeiM KOHYCOM, a IS YJIaBiH-
BaHHA OTXOAOB JepeBooOpabaTsiBaoOIcii Tpo-
MBIHUICHHOCTH (11ieNa, CTPYXKH, ONUIKM) — LIHKJIO-
Hel Knainenckoro ODKJIM, a Takke IMKJIOHBI
H xoncTpyknun 'nnpoapesnpoMa (CM. NPUIIOKE-
Hue IV).

! Menuannuiii pasMep yacTun ds, onpenensercs u3
YCIIOBHS, YTO KOJNIMYECTBO YACTHH C AHAMETpPaMH, 00lib-
LHMIE WY MEHBIMMH, YeM ds,, CocTaBisior 1o 50%

? Onucauue MEKJIOHOB CIIENUATBHBIX KOHCTDYKIH,
a TAaKXE XaTIO3MHHBIX M POTAHOHHBIX NbUICYIOBUTENCH,
HCTIONE3YEMBIX B CIICHA(HIECKHX YCIOBUAX Ha TPaHCIOPT-
HBIX CPEACTBAaxX ¥ T 1, B CNIPaBOYHHKE HE NPUBOAUTCH

/I CKiUH-34, 2 UH-11, 3 UH-15, 4 LH-15y, 5- UH-24

Jlns HopMaJIbHOH paGoThl UMKIOHOB BCex
BUOB OHHM JOJDKHBI OBITH CHaGXeHB! repMeTHu-
HBIM OYHKEPOM.

Pacuer obmie#t >pdexTHBHOCTH mbLIEYIABIH-
BaHUS B IMKJIOHAX NPOW3BOIMTCH rpaduyeckum
Hd rpaoaHaIHTHYCCKHM METONOM AJtaHzepa Ha
OCHOBAHHH H3BECTHBIX JAHHBIX O IUCNEPCHOCTH
meU U GpakiHOHHON 3PdeKTHBHOCTH HHKIIOHA

Hpumep 4.9. Paccunrarts rpaduyecknM MeTo-
oM 3(QGEKTUBHOCTE YJIABIIMBAHUA ITHKIOHOM
LH-15 nmeumm, nmcnepcHsiil cocTaB KOTOPO# 3a1aH
coJiepXaHHeM (PaKUMii MO «4ACTHBIM OCTAaTKam»
{cm npumep 4.2). OpakuuonHas 3QHEKTHBHOCTD
mkaona HH-15 pawa na puc. 410 Vcnosus
neLieyJiaBiuBanHs (TUIOTHOCTD IBUTH, TEMIIEPATY-
pa Bo3/lyxa M IIp.) MACHTHYHBI C TeMH, IPH KOTO-
pbIX ompeaensnack 3hpPEKTHBHOCTb UKIOHOB.

Pewenue. CTpoMM CTYNCHWaThIi rpaduk
@D (d) pacupeneneHus: IUCIEPCHOCTH HA MIJLTH-
MeTpoBoil Gymare (puc. 4.11, Bepxuss kpupas).
Ipu nocTpoeHun Ha Och abCUHCC OTKNAABIBAEM
3Hayerus @ (d) B eIMHNUIAX, NOJIYYEHHbIX NCICHH-
€M COOTBETCTBYIOUIUX 3HAYeHUH R (d) Ha pasHoCThL
MEXAy HaHOONBUINM M HAMMCHBIUMM pasMepaMu
YacTAl nanHo# dpakuun. B pesynbtaTe Takoro
HOCTPOEHHS TOJIy4aeM CTYNEHYATYK) IHCTOTpaM-
My, OOpa30BAHHYIO NPAMOYTOJbHHKAMH, ILIO-
LAk KaX/0TO U3 KOTOPEIX ONPEAC/ISET CoAepXka-
HHE COOTBETCTBYIOWIEH Gpakuuu, a obwias mio-
mwans paBHa eauaune. OCHOBaHHE NPSIMOYrONb-
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HAKOB PaBHO Pa3sHOCTU pa3MepoB 4YacTHIl (pak-
LMH, @ BBICOTHI paBHbL: nepsoro 16:(10 — 5) = 3.2
CIMHNLBL; TpeThero 24:(20 — 10) = 2,4 eannuibL;
geTBepToro 22:(40 — 20) = 1,1 equHuIps; O9TOro
12:(60 — 40) = 0,6 enuaul. Ppakiyio pasMepoM
60 MkM (16%) yCIOBHO OTHOCMM K JUAIla30Hy
60—90 MKM, 4TO HE BHOCHT B pacueT MOrpell-
HOCTH, Tak Kak BCE I3TH 4YaCTHUBL OTHOCATCH
k 3(pdekTHBHO (IIOTHOCTBIO) ylaBIHBaembiM. [la-
Jee TEpEHOCHM 1O Toukam rpapuk FEu(d) c
puc. 410 (cMm. puc. 4.11, HHKHAS KpHMBas)
TiepecTpauBaeM €ro B CTYNEHUATYIO (GyHKIHIO.
OpanHaThl CcTyneHek ¢pakuun E, seiOMparoTcs
TaK, 4TOOBI ILTOWIAAH, OOpa3OBaHHBIE T'OPHU3OH-
TalbHBIMH OTPE3KaMHU Ha/l KPUBOH E, M TON HEIO
OBl paBHBL

B cooTsercTBUM ¢ (HOpMYION TEPEMHOXKACM
COOTBETCTBYIOLLME OpAWHATH (pakuyit @ (d) u
E,(d) u monyyaem 3Hauenue obuich sddexrns-
HOCTH.

E=0,1-34,5+0,16-79 + 0,24-93 4+ 0,22-98,5 +
+0,12-99,6 + 0,16-100 = 88,03%.

DbekTHBHOCTh LUKIOHOB [JAHHOIO THIIA
B CHCTEMAX BEHTHJISIMH OOBIKHOBEHHO HE TIPEBbI-
nmaer 70-80%. B maHHOM pacyeTe, OCHOBAHHOM
Ha pesyirbTatax skcnepumentoB HUMOT'A3a,
3(hPEeKTUBHOCTL OKa3a/1aCh 3HAYHTEILHO BBILIE,
YTO MOXET OBITh 00BsACHEHO HeGOIBIIAM JEaMeT-
poM mukiaona (D =300 MM, dso~3 mm). [as
UMKIOHA OGoJblIeTO pa3sMepa, Hampumep D =
=900 MM, coriacHo dopmyne (4.9), nodyuum:
dso = 3./900/300 = 3-1,73 = 5,2 mxkm. Ilposens
uepe3 104KH, COOTBETCTBYIONIAE ITOMY 3HAYCHHUIO,
NPSAMYIO, HAPAJICTBHYIO JIMHHU IKCTIEPUMEHTAJTh-
HBIX 3HaYeHMH E,, MOTyYMM pacueTHBIA rpaduk
¢pakunonHod 3bdexkTHBHOCTH IuKJIOHA D =
=900 mm. [OBTOpHB IIOCTPOEHME M pacueT,
ONMCaHHbIA BHILIE, NOXYYHM, 4TO obias sddek-
THBHOCTDb IMKJIOHA paBHa E = 81,6%, uTo Gamxe
K peanbHbIM 3HAUEHUAM.

Ilpumep 4.10. Paccunrate rpadoanHanaruye-
CKHM METOAOM 3PEeKTUBHOCTL TOI'O Xe IHKJIOHA
LH-15 B cinywae, xorga (GpaknHOHHBIR cOCTaB
TBUIM 3a7aH Takxke NpsMOR nuHueil (puc. 4.12).

Pewenue. Hanocum na BJICK npamyro au-
Hu©o Ey(d) uaknona HH-15. Ha 3ty xe ceTky
HAHOCHM NpPAMYH JIHHUIO IUCIEPCHOIO COCTaBa
NMBLTH B BHJIE TpadMKa «IOJHBIX OCTATKOB», T.E€.
B Bua¢ R(d) =1 — D(d). llepecevenne minun E,
¢ Jmnuei R = 50% obo3nauum TOukoi A, mepe-
cevenne upamoit R(d) ¢ manuei P = 50% —toukoi
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Puc. 4.11. K nipumepy pactera 3p(HeK 1 MBHOCTH IHKIOHA
H-15 gunamerpom 900 MM rpadu4ecKuM METOAOM
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Puc. 4 12. K npumepy pacyera uukiona L{H-15 rpado-
aQHAIMTUYECKUM METOAOM

D, nepeceyenune npambix E,(d) u R(d)-Toukoi F.
Yepes Touky F mpoBeleM BEPTHKAJIBHYIO JIHHHUIO
FBK, otnoxuB ot ToukM B otpesok BK = BD.
Ha nurun R = 50% OTKnagbBaeM OTpe30OK
AC = AK, vepes Touky C TPOBOAHM BEPTHKA/bL
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CG = FB. Yepes ToYKH 4 1 G IpOBOAMM NPAMYIO
JIMHAIO, TIPOJOJDKEHHE KOTOpOil nepecekaeT B
Touke E BepTHKaJIb, IPOBEICHHYIO Yepe3 TouKy D.
Opaunata E jaeT s3HavueHye addexTuBrocTH B %o,
B naHuoM ciyuae E = 82%.

I'. inepunoHHble Nbliey10BHTEH
MOKPOIo THOA

B cucTeMax BEeHTHJISIIIHH IIPHMEHSAIOT MOKpBIE
OBUIEYJIOBUTENH ABYX BUIOB: C BHYTDEHHEH IIHp-
KyJIded BOJBI— IUICYJIOBATEId BEHTHIIALMOH-
Hele Mokpbie (ITBM) 1 npoTouYHbIE NBITIEYIOBUTE-
JIA C TIOABOJOM BOABI M3BHE W3 CHUCTEMBI BOIO-
cHabxenus W cOpOcOM TIOBeNCHHOH BOIBL B
CHCTEMyY LLIAMOY/IAJICHHAS — IIblIeyIOBUTENH Ben-
TYpU HH3KOTO [NABJICHHS; IIHKJIOHBI-IIPOMBIBATE/H
CHUOT, unenTpobexHble cKkpy6Oephl (IHKIOHBI
¢ BoasHo# muenkoil IIBIT). Bce BHIbI MOKpPBIX
TBUICYTOBHTENEH O6JIAMalOT 3HAYMTENBHO 60Ib-
meil 3bbeKTUBHOCTLIO TIblIEY/IaBIMBAHUS, 4EM
UMKJIOHBI M THUICOCATOYHBIC KaMephl, H Pa3Jik-
YaroTCA IO pPacXO4y BOJBI, KOTOPBIA sBISETCH
BaXKHEAIMM CPAaBHHTEJIBHBIM IOKA3aTeNeM 3KO-
HOMHYeCKOH 3(P(GEKTHBHOCTH CHCTEM OYMCTKH
BO31yXa.

Tpouecc NbIICYIABIHBAHNS TBLICYTOBUTESA-
mu [IBM munoctpupyercs puc. 4.13. 3amblien-
HBIA BO3AyX TOCTYIAET B MBUICYJIOBHUTEL TOJ
BIIMSAHHMEM DA3PEXKEHHs, CO3aBacMOr0 BEHTHIIA-
TOPOM, YCTAHOBJICHHEIM Ha €ro Kopmyce' uepes
BXOHHOM maTpybOK M NpoTekaeT uepe3 LICIb,
obpa3syroiyrocs MeXy HHXKHell KpDOMKOH Helo-
IBYKHOM MEPETOPOIKM 5 M IOBEPXHOCTBIO BOJIHI,
3a0MTOM B TBUICYJIOBUTENb, MPH €€ MOHMXKEHHH
B cpenueit yactu [TBM mocie BKJIFOYEHHS BCHTH-
naTOpA.

Bona, yBiieyeHHas ¢ MOBEPXHOCTH, HACTHIIA-
eTcsi Ha Ieperopoixky 4 @ obpazyeT IOCTOSHHO
OOHOBIAOIUMUCS CIIOH, CBA3BIBAIOIIMN OT/AENAO-
WYKOCS [OJ BJIASHMEM CHJI HHEPUMH NbUb M
GboHTaHUpYOUIMH Yepe3 LIesIb MEXAy NEPErOpoa-
kaMH. BogooTOOHHHKOM BOJAa OTKJIOHSETCS BHH3
U TIPHCOEIHHAETCH CHOBA K obmieit Macce BOJBI,
uMpKynupyromeii B OyHKepe NBUICYJIOBHTENS, &
OYMINIEHHBIA BO3JYyX 4epe3 KaIUICYJIOBHTENIb yna-
JISIETCSL BEHTHJIATOPOM. YIIOBJICHHAS IbLIb 4epe3
HEKOTOPOE BpEMs 0OCeqaeT B HIDKHEH 4acTH KOp-
myca, OTKy[a yHajseTcs B BHjE Inama.

! BosmoxHa
arperaTa pasieibHo.

YCTaHOBKA BEHTHIAIIMOHHOIO

Puc. 4.13. YcrpoiictBo meuteynoputens [TBM

I—xopnyc; 2—onopsr; 3-10ABOR BOALL 4, S5-—NePeropoakH; 6-—

BOXOOTOOHHUK; 7 ~ KallJley.IOBATEIb; 8 ~ BeRTHIALMOHHEL arperar;

9-Bo3nyxocGopuuk; /0—BXoanod naTpyGok; //—naT4HK ypoOBHS

BOABI; /2—-yCTPOACTBO IS PETYJMPOBARAHA YPOBHS BoAbl; /3 - BO-
pPOHKa; /4 —-CNUB IUJAMa NP NPOMBIBKE

Pa3paGoTaHO HECKOJIBKO KOHCTPYKTHBHBIX
moaubukanuii [IBM 1 uX THnopa3MeposB, pasjH-
YAIOLIMXCSA O IPOH3BOAUTENLHOCTH.

D¢pdekTUBHOCTh  NBUICYIABIABAHAA  BCEX
I[I1BM mnoBblaeTCs IPH YBEJIWYEHHH DPa3HOCTH
ypOBHeii BOABI 8, YTO AOCTHraeTCs IEPECTAHOBKOM
neperoponku 4 NP COOTBETCTBYIOLIEH Koppek-
THpPOBKE JIEACTBYIOIICTO HANOpA CEeTH. 3aBHCH-
MOCTh COIPOTHBJICHHS TNBUICYJIOBHTENS OT & H
OIHOBPEMEHHO OT YIEIbHOH BO3AYIIHOH Harpys-
Kd Ha 1 M JJIMHBI KaHaJIa MEXIY IEePEropoJKaMH,
Koropas upuHAMaercs ot 3000 Ko 5000 m/u,
mokazana Ha puc. 4.14, roe 30Ha HEYCTONYMBOW
paboThl HAXOAMTCA HUKE ILITPHXIyHKTHPHOU
JIMHHH.

3asacuMocTh (GpakuuoHHOH 3(hHEKTHBHOCTH
E, npineytopureneit [IBM seex mopudmkauui oT
ypoBus & moka3aHa Ha puc. 4.15. HocrosHcTBO
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BEPXHErO YPOBHS MOINEPXHBACTCA C IOMOIMIBIO
CIHMBA M30BITKA HENPEPHIBHO TOCTYMAIOIEH BOJBI
Yepe3 THAPO3ATBOP, KOTOPHIA HACTPAMBACTICA B
COOTBETCTBHHM C IOJIOXKEHHEM BepXHEH KDPOMKH
neperopofku 4. KOHTaKTHBI NATYMK HIKHETO
yPOBHS BOABI GIIOKHPYE1 BO3MOXHOCTB BKIKOYE-
HMsl BEHTHIISIIMOHHOTO arperata npu HeJoCTaTo4-
HOM KOJIMYEeCTBe 3aJUTOH BOIBI MIIM €O yMEHb-
LICHAW B TIpollecce IKCIUTyaTaluu.

Muireyaosurean IIBMKDB (yctpoiicTso ana-
JIOTMYHO, TOKazaHHOMy Ha pwc. 4.13) uMmeroT
obiee Hasznauenne. OHH OTJIHYAIOTCA MEXaHU3H-
POBAHHBIM YIAJCHHEM OCEBIIETO IMuiama u3 GyH-
Kepa ¢ [OMOIUbIO KOHBEHEPHOTO MexaHu3Mma '
U ABJIAIOTCA ONTHMAJIBHBIMH IO PACXOXY BOJBI—
5-10 r/™M® Bosmyxa (Tumosoit mpoekt. Cepus
5.904-23). Vapaneussil nutaM cobupaeTcs B He-
GONBIION eMKOCTH M BBIBO3UTCH M3 Lexa ¢ Io-
MOUIbIO TPAHCIOPTHBIX YCTPOWCTB. DTH IIblie-
YIOBHTENM HMEIOT DPa3IHYHyl0 HPOM3BOJIHTENb-
HocTb—5, 10, 20, 40 Thic. M3/4 Bosmyxa. [lpu
HeGONBUINX KOHUEHTPALMIX IIBUTH  BO3MOXHO
NEPHOAMYCCKOE BKJFOMEHHE MeXaHu3ma. Ecian
nelie 06NagaeT TUAPABIMYECKHMH CBOHCTBAMH
M LIaM CIIOCOGEH CXBATHIBATHCH, HCIONB3YETCS
cXemMa aBTOMATHYeCKOTO KPaTKOBPEMEHHOro Ipo-
BOpavMBaHUs CKPEOKOB.

Meineynosurean IIBMCA Takxke umeror 06-
Liee HA3HAYeHHE. YAaJeHHMe uuiama—TIMApaBIHd-
yeckoe, MyTeM CJIMBA 4epe3 3aJBHAKKY NUPaMH-
nanbHOro 6ynkepa. Pacxon Boabr BbIGHpaeTcs M3
ycoBds obecnieueHnsl MOABHXKHOCTH Ljama Jiiis
€ro BHINYCKa M3 GYHKEpa H CAMOTEYHOIO yAaIeHHs
(06wlvg0 20-50T Bombl Ha | I' KOHIEHTpALUH
meUIE B Bo3ayxe). IIpm neGosblmx KoHIEHTpa-
IMSX ObUIA CJIMB UUIAMA NPOM3BOANT TEPHOAH-
veckd. T1eprogusHOCTD 1, %, CAMBA MOKHO TIpHHN-
MaTh 10 Gopmye

t = gw/(CL), (4.10)

rae w—obsem Boxsl B 6yrkepe [1BM, m*; L—npoussoau-
TeABHOCTE, MO BO3AYXY, M*/1; C—HadajibHas KOHUEHTpa-
M OHUIA B OYMINAEMOM BO3AyXe, /M3 g —MakcuMalb-
H4as KOHNEHTpAlus TBEPABIX NpPHMeEcCEH B LLIaMe, 0-
NMyCTHMas U3 YCIIOBUA COXPAHCHHUS NTOABHKHOCTH mamMa.

Tunopasmepst IIBMCB-Ha 3, 5, 10, 20,
40 teIc. M3/4 Bo3xyxa (Tumnosoil mpoexT. CepHs
5.904-8).

Beuay HeOOXOAMMOCTH J3KOHOMMM JHEPIHUH

! Bykpa b 0603Ha4a€T OCIEAHIOK (ACHCTBYIOLIYIO)
MOJIEPEH3ALHEO.
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Puc. 4.14, 3aBHCHMOCTb CONPOTHBJCHUS H IbliCy10BH-
Tenet [IBM 0T ynmensHOro pacxona sosnyxa L uepes
IIEJIb MEXAy TNOBEPXHOCTBIO BOABI M KPOMKOH Tiepero-
POZKM IIPM PA3/IHYHBIX YPOBHAX BOALI & (cM. puc. 4.13).
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Puc. 4 15. 3aBacumocts dpakunonnoil 3ddexTrBHOCTR
E, meuteynosuteneit IIBM or yposas Bonmi' (cM.
puc. 4.13).

¥ BOIBI I CHIDKEHHUS TPYAO3aTpaT Ha OTKpHIBA-
HHe W 3aKpbIBaHNE IIUIAMOBBIX 3a/IBHXKEK U BEHTH-
el BomocHabxkeHMS, MpPeayCMOTpEeHA CHCTEMa
ABTOMATUYECKOTO YIPABJIEHHS C HCIIOIb30BAHHEM
[UIAHTOBBIX 3aTBOPOB, MAarHATHBIX BeHTHICH H
T.J. ¢ QUCTAHIIHOHHBIM YIPABJICHUCM.
Muneynosurean [TBMB npennasHaveHsl i
yJABIMBAaHUA IUIOXO CMayuBaloiiehcs JIETKOR
[BLTH, CIIOCOOHOM I1aBaTh HA MOBEPXHOCTH BOJBI
B OyHKepe, He IOrpyXasch Ha €ro AHO (Halpumep,
BoJjiokHucTad nbe), [Ho anune [IBMB crabxensl
KapMaHaMH, COOOUIAIOMIMMHUCS C BO3IYUIHBIM
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NPOCTPAHCTBOM B NBLICYJIOBHTENIE dYepe3 IIpo-
IOJbHBIE LIEJIH, KPOMKA KOTOPBIX PAaCHOJIOXeHA
Ha BBICOTE BEPXHErO YPOBHS BOIbI.

IInaBaromias nelIb CKOIUISETCS Ha IIOBEPX-
HocTH Boawl B Oymkepe IIBMB u cimuBaercs
B OOKOBBIC KapMaHBI, TJIABHBIM 00Opa3oM mpH
BKJIFOMCHMH BCHTHJINTOpA TIOCIE IEPEPHIBOB B
pabore, BMecTe ¢ U3OBITKOM HAKONHUBLICHCA BOIBI
(BomocHabxenne ITBMb npu nepepoiBax B pabote
BEHTHRALAY HE NPEKPALIAETCS).

Jna  ynapnuBaHMs B3pBIBOONACHON MNBLIH
IIBMbB cHabxarorcs OOTOJHHATENbHBIM NaTpyO-
KOM GOJIBIIOTO CeueHHs, COOBINAIOLIMMCS C aTMO-
chepoit yepe3 ruApPaBIMYECKHH 3aTBOP, BBICOTA
KOTOPOTO TOHIKAETCS HPH aBAPHIHOM MaJcHHH
ypoBHs Boxs! B OyHKepe, W KOHTAKTHbIM [aT-
YHUKOM.

Ho pacxony Boasl I[IBMDB aHanmorauser
TIBMCA 3a WCKIIIOYCHHEM TEX CIy4aeB YJIABJIH-
BAHMs, HANPHMED OPraHMYECKHX NbLIEH (JieH,
IOKYT), KOIa Ha TOBEPXHOCTH BOABI oOpa3syercs
yCTOMYMBBINA CIOH TeHBI, CHOCOOCTBYIOIIMH yna-
JIEHUIO NJIaBaXOLIeH MBUIM B KAPMAHBI C MEHBIINM
KongyecTBoM Boakl *. Tumopasmepsr [IBMB —na
10, 20, 40 Tric. M*/4 BoO3AyXa.

Iunposzarsopst B KoHcTpykuuu ITBMB ne
HCTIOJIb3YIOTCS BBHAY HAJH4HSA KAPMAHOB C pery-
JIMpyeMOH KPOMKOH HIEJIH.

Huiaeyaosnrenn IIBMKMA npernazHadeHs!
IUISE yJIaBJIMBaHAS B3PbIBOOTIACHOM aJIFOMHHHCBOIM,
IIMHKOBOM Y JIPYTMX TbLICH, CNOCOOHBIX BBIACAATD
Bofopox npu koHTakte ¢ Bogoid. ITBMKMA
000pyIOBaHEI MEXaHU3MOM [UIS KOHBEepHOro
yAajlenus ocematontero mnama. IIpemycMorpeno
OpOLLIEHME BHYTPEHHHX NOBEPXHOCTEH Iis Tipe-
IyHpexacH!s oOpa3oBaHUA OTJIOXKEHUA METaa,
CnoCoBHBIX K CAMOBO3TOPAHHMIO.

Pacxon Bonsl Takod xe, uto m y IIBMKB.
TunopasMepsi—Ha 5, 10 Toic. M3/4 BO3myXa.

Koncrpykuun [IBM paspaboTtansl ¢ yueroMm
BO3MOMXHOCTH MX M3TOTOBJIEHHS KaK HECTAHAAPT-
HOro O0OpYIOBAHMA OTPACIECBBIMH IPEANPHATH-
ami. Hemeynosares [IBMKB usrorosastoTcs
Maunreyaypckiam 3aBonom «Jopmanm, IIBMCB -
MannckuM ¥ CepIyXOBCKHM ONBITHO-IKCIEpH-
MeHTalbHbIMU 3aBogamu. [IBMB & 1987 r. npu-

———— e

! Pacxox Boas! B nieuteysioutensx [IBMB, axcrimya-
THPYIOLIUXCK Ha PxeBcKoH npHOYecanbHOH ¢abpuke c
1973 r., He npessuuaer 10 r/m® posayxa. KonueaTpanus
TbHAHOR e 20 300 Mr/m>.

HAT KomHccHeH MunnernpoMa K cepHAHOMY
NMpOM3BOJACTBY Ha TpeanpHATHH Coro33HeproJer-
IpOMaBTOMATHKA. JIJIS NpeANpUSTHH BETHOR
MeTtautypraud 3akassl va IIBMKB u IIBMCA
npuHAMaeT CoMX3BETMETIKOJIOTHS.

TexuuiecKyro TOKYMEHTAIMIO HA BCE MOJIEIIH
BM pacnpoctpanser CaHTEXHHHIPOEKT.

B xomniekT Koary SUHOHHBIX MOKPLIX Dbijie-
yaoputeneit KMII Bxomut T1pyba Beutypn u
Kameyiosuredb. B kopmyce Tpy6el BerTypm
PacoNokKeHO COIIO JUIA NOAAYU OCHOBHOHN 4acTH
BO/AbL. BBEpXy kopiyca ycrpoeHa BoAsAHas KaMepa
IUIs TUTEHOYHOTO OPOIUCHHS BHYTpEHHeHd NOBEpX-
HOCTH KOH(py30opa B ILENAX NpeJoTBpAICHHS
OTJIOXKeHHH uutama. KanneyaoBuTels BHITOTHEH
MO CXeMe IUKJIOHA C BOASHOM IUIEHKO# (THIa
LIBIT). PekoMeHoyeMblit pexnaM paGoThl: MaKCH-
manbHoe paspexerue 5000 Ila; nepenan napiennit
3500 Ia; HavanbHAA 3aNBUICHHOCTH BO3IyXa M0
30 r/mM3; CKOpOCTb BO3[yXa B FOpJOBHHE TPYOBI
Bentypu 40-70 m/c; pacxon Bomsl 0,2-0,6 i/m>
BO3IyXa; JONMYCTAMOE COMNEPXaHHE TBEPIOTO Be-
IIECTBA B IojaBaeMol Boje 200 mr/n.

B nwkiione ¢ BoasHO# mienkod [IBIT* Bo3-
AYX TOAAETCS TAHTEHIUAILHO 4Yepe3 HIKHUH
BXOAHON maTpybok M ymajseTcss uepe3 BepXHHMI
natpy6ok. CTeHKH 1HKJIOHA HENPEPHIBHO CMAaYH-
BAIOTCSl BOJOW M3 COICJ, Pa3MEUICHHBIX B €ro
BEpXHeH YacTH MO OKPYXHOCTH. B moaBomsiunem
naTpybKe UMKIIOHA UMEETCS CMBIBHOE YCTPOMCTBO
JUIS YAAJeHHs MNbIIEBBIX OTJIOXEHHH, obpasyro-
muxcs B narpybKe, HAYMHast OT MECTa ero Compsi-
MEHHUSA C KOPIYCOM LIMKJIOHA. YCTPOHCTBO COCTOUT
M3 TpAMoON TpyObl C COINIAMH BOKpPYI €¢ OCH.
CMbIB OTJIOKEHHH TNpPOM3BOAMTCS BpY4YHYIO, IIC-
PHOIMYECKUM TIPOKPYYHBAHUEM TpPYOHL

B mxaonax-npompmartensx CHOT uacts
BOABl TIOHaeTcsi BO BXoJHOH marpybok. Ilmam
CTeKaeT Yepe3 CIMBHOE OTBEPCTHE, PacIOIOXcH-
HOE B ILIEHTPE HWXKHEro KoHyca. COOTBETCTBYIO-
HIMM BBIOOPOM IHAMETpa OTBEPCTHS CTOK Dery-
JIMpyeTcst TaKUM 0Opa3oM, 4ToGBl B KOHyce Ipo-
MbIBATeJIl CKAIUIHBAJIOCE HEKOTOPOE KOJMYECTBO
BONBL. JTa BOAa 3aKpYYWBAeTCH BO3YIUHBIM
IOTOKOM H HACTHJIAETCd Ha CTEHKH KopIyca
ammapata. Jisi CMBIBAa NBLIEBBIX OTJIOXKEHHH co
cTteHOK 10 70-80% BOABI MOJAeTCs B BEPXHIOIO
YaCTh IMKJIOHA.

* Paboune ueprexu pacupocrpanser IJUTII Toc-
crpos CCCP (TunoBble KOHCTPYKIHM M JAETaNd 3AaHHI
u coopyxeHuit. Cepust 4.904-58).



4.3. Ouucmka 6eHMUASYUOHHBLX EbIOPOLOG 127

J. DileKkTpHUYecKHe YJIOBHTE.IH
a’po30Jiell MHHepaJbHLIX Macel,
IACTHPUKATOPOB H APYrHX
MACJISIHHCTBIX KHAKOCTeid,

a TaKKe CBAPOYHBLIX a’po3oJiei

QurcTKa BO3AyXa MPOMCXOAMUT B OIMCAHHBIX
B m. 4.2 3eKTpH4ecKHX (uiabTpax, cCHaOKEeHHBIX
MpUCOeIMHATENBHBIMA KaMepaMi. B kamepe, pac-
MOJIOKEHHOH TIepesl IeKTPOQIIbTPOM, YCTaHaB-
JIMBAROTCS BO3AyXOpacllpeeauTe/IbHble PElIETKH,
CeTKa (I yJaBIMBAHNUS BOJIOKHUCTBIX BKIFOUCHUH
KPYIHBIX TOpHMecell W B cily4ae HamoOHOCTH
TPOMBIBHBIE yCTpoiicTBa. D(PQPeKTUBHOCTL yiaB-
JIMBAHHUS 3aBUCUT OT COCTOSHHUS ¥ CBOUCTB aspo-
3oneil ¥ cocrasiser 85-95% npu HOMHHAIBHOH
TIPOIIYCKHON CIIOCOOHOCTH YCTAHOBOK

B aBYXKacKa/HOM YJIOBUTEJIC MAacCJISHOTO Ty-
MaHa KOHCTPYKIUK CaHTeXHHUNpPoekTa (puc. 4.16)
BO3JyX HPOXOAUT 4Yepe3 ABYXPAMHYIO BO3JyXO-
pacnpeAeTeNbHYIO PEIIETKY, a 3aTeM NOoCIeL0-
BaTEJbHO Yepe3 JBa KacKaAd IEKTPHUUECKOH
OYMCTKM, CKOMIIOHOBaHHBIX M3 syeek PaD2K2.
JUtd ynaBNuBaHUA CBAPOYHBIX a3p0O30JcH, B KOM-
TIOHOBKY MOXET OBITH BKJIFOYEHO aBTOMATH3HPO-
BAHHOE TIPOMBIBHOE YCTPOHCTBO.

E. TxaneBble NbLICYJIOBHTEIH

TkaHeBbIE NLLICYJIOBRTENH (PyKaBHBIE DUIBT-
pBI) NPUMEHSIOT 158 OYACTKH 3aNBUICHHBIX BbI-
GpOCOB OT HEBOIOKHHCTOM CYXOM MBLIA BCEX
rpynn ancrepcocTH. OYHCTKA BO3AYyXa NMPOUCXO-
IMT B pe3yibTate ¢ro (HIBTPAIMU 4Yepe3 TKaHb,
3ajepxkuBaomyi0 neuib (Tabn. 4.10)*. Otnara-
on@ascs H4 TKaHM YJIOBJIEHHas IbLIb obpasyer
JOMONHUTENBHBIH QHUILTPYIOIUH CIOH.

ITpOMBIIUIEHHOCTBIO OCBOEHA LIMPOKasd HO-
MEHKJIATYpa PYK4BHBIX (HILTPOB oOImiero u cue-
IMaJIbHOTO HasHavueHus. B Tabn. 4.11 npuseneH
niepeyeHb PYKaBHBIX (DUIBTPOB, TO CBOEMY Ha-
3Ha4YeHNIo W YCJIOBUSM JKCILUIyaTalud Hambosee
COOTBETCTBYIOILIMX CHCTEMaM BEHTWISAUMH. B
Tab. 4.11 He yka3aHBl pykaBHble GHIBTPBI, pere-
Hepanus KOTOPBIX IPOU3BOAUTCA C HCIIOJIB30Ba-
HHEM CK4TOTO BO3JyXa.

* Ha npeanpusTusx JErKO#, B TOM YHC/Ie TEKCTHIIb-
HOH NPOMBILIICHHOCTH HNPUMCHSIOT CHENHaibHbIE KOH-
CTPYKUMH PYKaBHbIX MBUICYJIOBUTENCH s yaaBIuBaHUs
BOJIOKHMCIOH TBUIM M JlerKde (HiIb1POBAIbHBIE TKAHA'
cyposyto 6s3b, CypoByIo QuaHeas M 1p.

3230

B
g &
| 7600 ||
7999 _

Puc 4.16. JIByXKacKaJHbld JJEKTPHISCKUH YJIOBHTENb
MAacasHbIX a3po3oned DPY202

I nByxpsaamas BO3AYXOPACHPENEIATENbHAS peIueika, 2-CBeTo-
CHTHA/IbHAS apMatypa, 3 seiku 11 kackana, 4 - syeliku I xackaga,
5 natpy6oK ms CAMBA y 10BICHHOTO Macaa

D¢ hekTHBHOCTE PYKaBHBIX (QHILTPOB 34BOJ-
CKOT'O HM3TOTOBJIICHHSA IPH HOPMAJBHOH JKCILIya-
TAl¥ MOXET OLEHUBATHCA MO OCTATOYHOM KOH-
UEHTPAUUH MBI B OYHMIIIEHHOM BO3AyXe—oT 25
1o 50 Mr/M® HE3aBHCHMO OT HAYaNbHOU KOHIIEHT-
pamuu (kpome mnblneynosuteneit AI-BIIII un
AI-BITV).

B pykaBHeix mbLieynosBuTensx ['U-1BM®
(cM. npan. 1V) 3amsuieHHslif Bo3ayx nopaercs 1o
NOABOFAIMM KOJIIEKTOpPaM B HHXKHIOK 4YacTb
annapara, OTKyJa IOCTYNaeT B PyKaBa, H3TOTOB-
JieHHsle M3 QUIBTPOBATLHBIX TKaHed * Bepxumit
Topell pykaBoB 3ariyiued. Ilox BausuueM cosma-
BAEMOTO pAa3PeXEHUs BO3AYX IIPOXOAMI 4epe3
TKaHb pykasoB. Ilpu 9ToM IBUIB OcaxjaeTcs Ha
TIOBCPXHOCTH M B MOpAX TKAHH, a OVHKINCHHBIA
BO3JyX BBIBOAUTCS W3 [BLICYJOBHTENIS uYepe3
OTBOJALIME KOJNEKTOPHI B ero BepxHel yacTh. [lo

* Bua mocraBisieMOM TKaHu, KaK [PaBUIIO, OIpe-
ZieNIfeTC 3aBOJOM-M3TOTOBHMTENCM H YKa3blBaeTcd B
nacrnopre
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Mepe YBEIHMEHHs TONINWHBL CHOS THLIM CONpPO-
THBJICHHE TIBLICYTOBATENEI Bo3pacTaeT. OceBnlyro
TbLIL NCPHOJMYECKH YJATISIOT BCTPSXUBAHUEM
PYKaBOB C IOMOIIBIO KyJa4KOBOrO MeXaHH3Ma
C OJHOBPEMEHHOIl MpOAYBKOH pykaBOB B 00par-
HOM HAaIlpaBJieHHH,

Kopnyc neiieylnoBuTenedl pasjencH Ha CCk-
LM, KOTOPbIE IOOYEPEAHO C HOMOIIBIO KJIalaHOB
OTKJIFO4AIOT OT TNOABOMSAIIAX KOJJIEKTOPOB Hd
BpeMms pereHepanuu. IlpomyBKy OCyIECTBISIOT
BO3/[yXOM, TMOCTYNAIOWMM YepPe3 KlamaHbl. aBTO-
MaTH4eCKH OTKpPBLIBAIOUIMECA IPU 3aKPLIBAHUU
KJIATIaHOB HA TMOJBOASUMX Konmektopax. Ipo-
JlyBOYHEBIN BO3IyX MPOXOJUT 4epe3 pPereHepupy-
EMYI0 CEKIIMIO M YAAJIAeTCs uepe3 OTBOIAMINMA
xorutekrop. Pacxon mpoayBo4yHOTo BO3gyxa COC-
taBager 90-110 m3/(u-m?)*.

IIpu BbIGOpE pyKaBHBIX MbUIEYJOBATENEH
yYUTHIBAKOT YBEJHYECHUE HArpy3kd Ha paboraro-
e CEKIMY TP BBIKITIOUEHWH OT/EbHBIX CEKIMA
Ha pereHepanyio. Heobxonimas miomans GuibT-
pauuu

F=F, s+ F,. =L, +Ly)L,, (4l1)

rae Fq—miomans QuibTpanuu B 0QHOBpEMEHHO pabo-
Taromyx cekuysx, m°, F - IUIOIajs TKAaHM B pere-
HepupyeMoil cekumy, M?; L — pacxon 3ambLICHHOTO BO3-
nyxa, MOONEKALEro OYUCTKE, C YIETOM MNOICOCOB B
cucteMe # kopnyce ¢puabTpos (10-30%), m>/4, L,—pac-
XOI POIYBOYHOrO BO3jyxa, M/, L, —yneabHas BO3-
OymHas Harpyska na | M? uibTpoBabHOH TKaHH,
3aBACAINAA O KOHIEHTPAUMM M [OUCHEPCHOCTH MbUTH,
M (u M%) (Tabu. 4.12).

HeobOxoaumoe 4ucno cexiuit

I« Fy niouane pykaBoB B OOHOW CEKIMM

[To.1y ueHHOE 3HAYEHUE OKPYTIIFAIOT B CTOPOHY
yBe tacHis Ao Omuxkaiiiiero LesJoro 4ucia,

CollpOTUBNICHAE PYKABHBLIX ILLIEYIOBUTEJCH
JAHHOTO THIA 32BUCHT OT NPHHATOIO pexuMa
(yacToThl) peredepauuu H oGdexTusrocTh. OcTa-
TOYHAs KOHIEHTPALHs IBUTH B OYMIIECHHOM BO3-
ayxe coctaBiser 20-50 Mr/M> Tipu HauanbHOM
koHUeHTpamus 5-50 r/m>. K ¢uisTpam Takoro
BHaa oTHocsTcs Takxke GunbTpht TUna ®PO.

Pykasueie nbuteynoButesn CML-101A Kyii-
6bienckoro 3aBojga «CTpoMMalunua» tuna PIl
OTAMYAOTCH OTCYTCTBHEM BCTPAXUBAOUIMX MEXa-
HM3MOB W BBOJOM BO3/lyXa B BEPXHIOK YacTh

* MeHplMe 3HA4YE€HHS [PUHUMAlOT MJIA CHHTCTH-
gecKUX QUILTPOBANLHLIX TKaHEH.

TABJIUIIA 4.12. PEKOMEHAVEMBIE

PEXXUMBI PABOTHI PYKABHBIX
TMIBUIJIEVJIOBUTEJEN ! (ITO JAHHBIM

®.I'. BOHUTA)

Konuentpa-  Ilepmon  PeKoMeHAyemble BOAMYIU-
uus MBUIH, Mexay ~ Hble Harpy3ku®, m>/(1-m?),
r/m? BCTpSXHBa- IpH IpyIlie AuCIepc-

HueM?, MuH HOCTH TbIIH
II u III IVuVv
| — 120-150 70-90
5 10-12 80-100 50-70
10 8-9 60-70 40-50
20 5-7 40-50 3040

! PexuM BCTPSXMBAHHS M BETMYMHBI BO3IYIIHBIX
HaTpy30K MOINEXAT YTQUHEHHIO IS KOHKPETHHIX YCIIO-
BHUIi IKCILTyaTaluH GHILTPOB.

2 IIpumMeHATs B Cilydae BeIOOpa (UILTPOB, HMe-
FOLMX MEXAHM3M PCTYIMPOBAHUA LKKIA.

3 3yavenus BO3NYIUHBIX HAIPY30K AAHBL AT MBLIH,
obpasylonieii Ha TKaHW MOPHUCTHIA cioil. B aApyrux
Clyyasix MX cleayeT moHwkaTth Ha 10%.

KOpIyca amnfapara 1o HOABOASIIMM KOJUIEKTO-
pam. Bo3ayx ¢punbTpyercs yepes pykaBa, BepXHHI
OTKpPBITHIA TOpel, KOTOPERIX coobllaeTcd ¢ MOIBO-
JAIAMH KOJUIEKTOPaMH, a HIDKHHI ¢ nbLiecbop-
HbIM OyHKepoM. OUHILICHHBIH BO3AyX NIPH 3aKPbl-
TOM TPOAYBOYHOM KJIaAHE OTCACHIBAETCH BEHTH-
JISTOPOM  depe3 OTBOASIMA KkojutekTop. [lpm
pereHepanyy NpoayBOYHBIN KiIanaH OTKPBIBAETCS,
nasasg OOCTYI TIPOJYBOYHOMY BO3JYXY, KOTODBIH
HATHETAeTCAd TEM XK€ BEHTHWIATOPOM M3 MOTOKa
OYMIIIEHHOTO BO3ayXa. OIHOBPEMEHHO TEPEKpPhI-
BaeTCA NOCTYI 3aMBUICHHOro Bosayxa. flox masne-
HHEM TNPOFXYBOYHOIO BO3AyXa pyKaBa nedopMu-
pyOTCS, CIIOM IBIIM paspyliaeTcss M crnajaeT B
Gyukep. [Tocne pereHepanuu pykaBa BOCCTAHAB-
JIMBAKOT NIEpBOHAYAIBHYIO GopMy Graronaps npy-
XHMHHOHI ToxBecke. B nuuteynoutensx CMU mns
o0JreryeHUsT OTICNICHNA CJI0S NbUIM IIPH pereHepa-
1IMH TPHMCHHMBI JIABCAHOBLIC (QUIBTPOBAJIbHBIC
TKAaHH C TJAJKOH (HEBOPCHCTOMN) MOBEPXHOCTEHIO.
YacTh TBUIM CCHINTAETCS ¢ TKAHH PYKAaBOB CaMo-
NPOM3BOJIBHO B TIpouecce GHUABTPAMH, YTO TO3-
BOJISET YBEJIMYUTh IEPUOJ MEXKIY PereHepalHsIMH
B 3-5 pa3 mO CpaBHEHHIO C YKa3aHHBIM B
Tabn. 4.12.

CrienyeT uMeTh B BHIY, YTO TeM KE 3aBOAOM
Beimyckarorcs  GuubTpel CMII-10A Tuma PB
¢ GoJiee CIIOXHBIM KOMOHMHHPOBAHHBIM CIIOCOOOM
pereHcpaniy, oOpaTHOH NMPOJAYBKOI B COYETAHUH
CO BCTPAXMBAHHEM DYKaBOB, 4 TaKXe (HIBTPBI
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tina PCI, B XOTODPEHIX pereHepanus IIPON3BOAUTCA
METOIOM OOpAaTHOM, ITPOXYBKH PYKABOB CXKATHIM
BO3JTyXOM.

Ile6exyHCKNAE MALIMHOCTPOUTEIBHBIR 3aBOI
NPHCTYNHI K BEITYCKY TKAHEBBIX NBUICYIOBHTEJNICH
AI-BITIII u AI-BI1V He6GonbLION TPOU3BOIATEIB-
HOCTH, TIPEJHA3HAYEHHbIX /I HCHOIB30OBAHHUS B
CHCTEMAX MECTHOH BEHTHJIgIMM HA YYACTKax 3a-
rpy3Kd TBUAIIHX MaTepraos B Tapy (AI-BITIII)
u pacrapuBanng meinkos (AI-BITV). O6umii sun
nsuteynosutens Al-BITIII nokasan Ha puc. 4.17.
3anbUleHHBIH BO3AYX NMOCTYNAET B OCAIUTEIBHYIO
Kamepy, OTKyJa MeJKaf HbUIb C BO3AYXOM HOA-
HUMACTCH BBEPX M OCAXKAACTCH HA TKAHH KACCET.
Ynanesue piid NPOM3BOANTCA ¢ IOMOIIBIO BHO-
patopa, KOTOPBIH BKIIOMaeTCS aBTOMATHYECKH
NpH BRIKIFOYEeHUsiX BeHTHasATOpa. OcaxpeHHas
NbUTh. yAQISETC BpYYHYIO.

CnesnyeT MMETh B BHJy, 4TO B ciyyae BHIIA-
IeHAs BJIArH HA PyKaBaX OHH 3aMa3bIBAIOTCH
mbutbo. B CBA3M € 3THM INpH NOBBIIEHHOH
BJIAXHOCTH OYMUIAEMOTO BO3ZAyXa clenyeT Ipe-
NYyCMATPHBATE HAJEXKHYIO TEIUIOBYIO M3OJIALHUIO
PYK4BHEIX MBUICYJIOBUTENICH BCeX BHIOB UM (K
HEOOXOMMMOCTH) TTOIOrPEB NPOAYBOYHOTO BO3.IY-
Xa [0 TeMnepaTypel He MeHee ueM Ha 10-15°C
BHILIC TOYKH POCHl MAPOB, COJEPKALIUXCS B
MpOAYBOYHOM Bo3zayxe. TeMnepaTypa ouuiiaemMo-
ro BO3JyXa AOIDKHA OBITh HE HHXE CIEAYIOIUX
BETMYMH:

TemnepaTypa TOYKH po-

cot, °C . . .15 3550 60 70 85
TemmepaTypa OYHIIAEMO-
ro Bo3ayxa, "C . . . .25 50 7590 105 130

K. OuabTphl I8 OUACTKH BO3XYXa,
yAQIAeMOoro oT BaHH
YYACTKOB METaJIIONOKPLITHI

Bo3ayx, yaanseMslil OT BAHH XpOMUPOBAaHHUS,
COAEPXKUT adpO30JIH 3JIEKTPOJIMTA B BHOE CMECH

5*

805
765 765
15
21 i
Al
> |3
L O NI
L il

1

980

7067

Puc. 4.17. Txauessl#t mouteynosurens Al-BITII

| - punbTpoBanbHas kacceTa; 2-Kopnyc, 3—BeHTHASTOD; 4 BHO-
parop;, S- OCaHTEIbHAA KaMepa

KMCJIOT XpOMOBOM M cepHOd. [nd  ouucTKH
BO3Myxa mneped ero BuHOpocoM B artMmochepy
HHUHWOT'A30oM npeasioKeHbl BOJIOKHUCTBIE (PUIIB-
Tpel @BI-T B BHae xacceT ¢ (QHIBTPYIOLIHM
HETKaHBIM MaTepuantoM. PuneTp paboraer B
peKMME HAKOIUIEHHS YJIOBJIEHHOIO NPOAYKTa B
GUIBTPYIOLIEM MaTepualie C YaCTHYHBIM CTOKOM
KUIKocTU. ITpH DOCTHXCHUM Tiepenana OaBJeHHA
B 500 Ila ¢uneTp npoMBIBaIOT C TOMOUIBLIO
nepeHocHo#l GopcyHKH, BBOIUMOI B Kamepy 4yepes
NPOMBIBOYHBIH JIIOK.

IO «I'a3004UCTKa» M3rOTOBASCT (DUILTPDI
MATH THIOPA3MEpPOB Ha NPOM3BOIUTEIHLHOCTL OT
5 go 80 ThIC. M3 /4.
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PACYET ASPAIIMU MPOMBINLJIEHHBIX 3JAHUN

5.1. OBIIME IOJIOXKEHUSL

Adpandell 3[aHHI HA3BIBAOT OPraHU30BaH-
HYIO PeTYJIHDYEMYIO €CTECTBCHHYH) BEHTHJIALHIO,
KOTOpas OCYLUECTBJIAETCA TIOJ JieHCTBHEM aspo-
CTATUYECKOTO H BETPOBOro IABJICHHH. Adpaluro
TPUMEHSAIOT B IleXaX CO 3HAYUTENbHBIMH Telio-
BBIACTICHUSAMM, €CJIM KOHIEHTPAIMS TIBIIM ¥ BpE-
HBIX F430B B IPHTOYHOM BO3AYXE HE MPEBBILIACT
30% mnpemenpHo aomycTuMoW B paboueidl 30HE.
Adpanuio He TPHMEHSIOT, KOrAd N0 YCIOBHSIM
TEXHOJIOrMH NpOM3BOACTBA TpebyeTcs IpeaBapu-
TejdbHas 06paGoTKa NPUTOYHOrO BO3AYXa HJIH
KOTJAa UPUTOK HAPYXHOrO BO3AYXA BBI3BHIBACT
obpa3oBanne TymaHa aubo KoHaeHcaTa.

J1s IpMTOKa HapyXHOro BO3ayXa B TEIUIBIMA
MepHo] roAa YCTPAHBAFOT TPOEMEBI B HAPYKHBIX
CTEHax, pachoJiaras HU3 TPOEeMOB Ha BBICOTE
0,3-1,8 M OT moza; IPUTOYHBIC IPOESMBI MOXHO
pa3MeniaTh B Ba spyca # Gojee B IPOTOIBHBIX
CTEHAX 3JaHUS, KOTOPHIE TOJIKHBI OBITh CBOOOIHEL
0T mpucTpoek. B xadecTBe NPHTOYHBIX MPOEMOB
HCTIONIB3YIOT TAKXKE BOPOTA, PA3ABIKHBEIE CTEHBI
d TPOEeMb! B HOJYy ITIOMELICHHA (C TIPONMYCKOM
HaPYXKHOr0 BO3MyXa yepe3 IOMABAJIBI, BEHTHIIAIH-
OHHBIE 3TaXH MM TIO CHENHAJBHBIM KaHAJlaM).
IMpoemsbl 151 TPHTOKA HAPYXKHOTO BO3AyXa B
TIEpEeXOIHBIN M XOJIOQHEIN NEPHONEI roja ycTpau-
BAIOT B HAPYXHBIX CTCHAX, PACIOJArasi HU3 IIpo-
€MOB B IIeXax BBICOTOM MeHee 6 M Ha BBICOTE HE
MeHee 3 M OT HoJia (TIpH 3ToM NpoeMhl obopy-
NyrOT KO3RIPHKAMH MIIH JAPYTMMH KOHCTDYKTHB-
HBIMM 3JIEMEHTAMH, OTKJIOHSIOMIMMH TIPHTOYHBIH
BO3IYX IIOJ YIJIOM BBEPX), 4 B I€XaX BBICOTOM
Gonee 6 M Ha BbICOTE HE MeHee 4 M OT TOJa.

CxeMbl ¥ XapaKTepHCTHKH IPHTOYHBIX adpa-
IMOHHBIX TIPOEMOB NPEACTABJICHB! B Tabn. 5.1.

g TPUTOKA HAPYXHOTO BO3JAyXa B MHOrO-
TPOJIETHBIX IIEXaX MOTYT YCTpamBaTbcd NPOEMbI
B HAPYXHBIX CTeHAX M (QOHAPH B «XOJIOJHBIX»
poJeTax, KOTOPHIE JOKHBI YE¢PEIOBaATbCA € «TO-
PAYMMMY», TIPHYEM «XOJIOAHBIE» TIPOJIETHI OTHEIA-
FOT OT «rOpSYMX» CHYLIEHHBIMH CBEPXy Nepero-
pOIKaMH, He TOXOAAIIMMHE 0 NOJa Ha 2-4 M.

Abdpanus ¢ HCIOJB30BaHAEM IIPHTOUHBIX (O-
Hapell He XenaTedbHa H MOXET NPHHUMATHCS
TOJNBKO KaK BBIHYKICHHOE PEUICHME.

JAng ynaneHds BO3AyXa U3 adpHPYEMbIX ITO-
MEIICHHH TPUMEHSIOTCS HE3ajyBacMble adpallu-
OHHBIE (OHApPH M IIAXTHl, CBETOAdPAUKOHHBIE
tdonapu, nedrexTOpHl, adPAIHOHHBIE NPOEMBbI
B CT€HaX. XapaKTepUCTHKH adpaIlHOHHBIX yCTpPOU-
CTB Ui YyJaJeHMs BO3OyXa MpE/CTABJICHBI B
Tabn. 5.2.

AbdpaIMoHHbBIE HIH CBETOadPaIMOHHbIe (HOHA-
pY TPHMEHSIOTCS NPH DPABHOMEPHOM Pacloo-
KEHUH WCTOYHHKOB TETJIOBBIACICHUII B TIulaHe
noMenieHusn. Paccrosaue /, M, MEXIy NEHTpPaMHU
HCTOYHHKOB JIOJIKHO YIOBJETBOPATH YCIOBHIO
/S 1,1(H+b) (roe H—-BrICOTA TOMEUICHUS, M;
b—pa3Mep UCTOYHMKA B NJIaHE BAONAs QOHADS, M).
ITpu HepaBHOMEPHOM DPACTOTIONKECHHH HCTOYHHKOB
UCTIONIb3YIOTCA A3PAIMOHHBIE 1IAXTHI.

Berposantabie nanesn y Il-o6passeix ¢o-
Hapedl MOXHO HE yCTPamBaTh, €CIH adPHPYEMOE
3/IaHMe 3AIUIICHO ¢ HABETPEHHOH cTopoHbl Goee
BBICOKMM 3[aHHEM, TPHYEM DACCTOSIHUE MEXIY
303aHMAMH HE TNPEBHIIAET MATH BBICOT GoJee
BBICOKOTO 3[IaHHs, WJIH €CJIH CTBODKM HA BHEIUHEH
CTOpoHE kpaifHero (oHApPS 3aKPHITHI, 4 paccTod-
HHE MEXIY OCSIMH OIMHAKOBHIX C HUM (ouapeil He
TIPEBBIMIACT HATH BRICOT (GoHAPSL.

CTBOPKH adpAIlMOHHBIX NPOEMOB JOJDKHBL
OBITh 00OpYMOBaHBI MEXaHU3MaMH IS OTKPHI-
BaHMA ¥ 3aKpbIBaHUsd. MexaHM3MbI OTKDbIBAHHS
OpEeNyCMaTpUBAIOTCS CTPOUTEIBHOMH YacThio IIPO-
EKTA.

C nenero NOBBHIMIEHUSA 3(HEKTUBHOCTH aspa-
IIMM CICAyeT Haubosiee TEIUIOHATIPSKEHHEIC yYacT-
KH IIEXOB pacronaraTh B KpalHUX IpOJIETax, IpH
MHOTOPSA/IHOM PACHOJIOKEHHN HCTOYHHUKOB TEILIO0-
BBIIETICHUI TIPEIyCMATPHBATh Pa3pbiBbl, obecme-
YHBAIOIUE TOCTYIUICHHE BO3IyXa B IPOXOJBI
MeXIy WCTOYHMKAMH, a pabodde MecTa pa3Me-
LIATh CO CTOPOHH MPHTOYHBIX TTPOEMOB.

MeToasl pacdera a’palldi YUHTHIBAIOT TEM-
nmepaTypHOE DACCIOSHHE BO3JyXa IO BBLICOTE,
UMeroLIeecs a adpupyeMbix 3xanusax. Harpersiii
y HCTOYHHKOB TENJIOBBIe/ieHH BO3AyX OTHUMA-
€TCA K MEepeKPHITHIO H YacTh €ro yaajsercs Yepes
npoeMsl GoHaps, a 4aCTh CKAaIIMBAeTCS B BEpXHEil
30He TOMEUICHH A, 00pa3ys «TENIOBYIO HOAYLIKY».
Huxusas rpaHdna TeNmIoBoH NOMyIKM, Ha3bIBA-
eMas TEMIIEPATYDHBIM TEPEKPBITHEM, YCJIOBHO
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TABJIHULOA 5.1. KOSOOHIIMEHT { MECTHOI'O COITPOTUBJIEHUS ITPUTOUYHBIX ITPOEMOB

Cxema CTBOPKH CrBopxa h/b 3nayeHue { npy yrie OTKPLIBAHUA CTBOPKH d,
rpan, OTCYATBIBAEMOM OT I1JIOCKOCTH CTCHBI
15 30 45 60 90
OnvHapHad BepxHenoisecHas 0 30,8 9,2 52 3,5 2,6
° 0,5 20,6 6,9 4 3,2 2,6
o7 = 1 16 5,7 3,7 3,1 2,6
s
::6;% . OanHapHas cpeqHENoBecHas 8’5 59v 116 6;6 3;2 2;7
. BN
L 1 453 11,1 5,2 3,2 2,4
Hsoitnad (oGe cTtBopku Bepxue- 0 — — — — —
e TIOJIBECHBIE) 0,5 30,8 9,8 52 3,5 2,4
= 1 14,8 49 3,8 3 2,4

Aapamlomme BOpOTa

TABJIHNHOA 52 XAPAKTEPUCTUKH ADPALIMOHHBLIX YCTPOWCTB Uil VIAJIEHUS BO3AVXA

Verpoiictso Pasmepsl, M Vron = Koadduuuenr Op!1 anu3aums-
OTKpPBIBa- MECTHOTO paszpaboTymk
IHpUAHA BBICOTA HH4, rpag CONPOTHUBIIC-
FODJIOBHHLI CTBODKH HuA §
[T-06pa3aplil  a3palHOHHBIA (poHApH 6 1,5 5
CO CTBOpDKaMHM Ha BEPTUKAJIBHOU OCH 12 2,5; 3; 3,5 90 4
4 BETPO3ALIMTHLIMU NaHeIIMHU
HHHUTIICK, cepus
To xe, 6e3 BETPO3AINMTHBIX NaHene 6 1,5 1.464-3-19
12 2,5 3; 3,5 90 2,5
[T-06pasneil cBeToaspanuoHHeit go- 6; 12 1,72 35 11,5
Hapb C BEpXHENOJBECHBIMH CTBODKa- 55 7,1
MM ¥ BETPO3AMIMTHBIMH IAHETISAMH 70 5,9
HHUUIICK, cepus
To xe, Oe3 BETPO3AIMMTHHEIX Nanened 6, 12 1,74 35 8,9 1.464-11/82
55 5,9
70 3,8
VY-06pa3HbIii adpanHoHHBI QoHAPH 1,5 1,65* JuenponerpoBckuil
3 33 — 53* I[ICK
6 6,6
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Ipoodoancenue maba 5 2

YeTpoicTBO Pasmepsl, M Vron  Koabounment OpraHuzauus-
OTKPbIBa- MECTHOTO pa3paboTyuk
wmpHHa  Bhicota  HHA, TPad  CONPOTHBIE-
FOPJIOBHHEI  CTBOPKH uus §
Hedexrop LAY kpyrasni 0,2-1 — — 0,64** HHWHnpomaaanui,

cepus 1.494-32

IMlaxTa aspanuonHas, npsMoyroasHas 3 x 4,8 3; 4%
3x76 34 — 2,.8%*
6 x 7,6 3,6
CKB BHUHUOT
To xe, Kpyriaas 4 9; 12* BLICIIC, TGunucu
4,8 9: 12 — 1,6%*
5,85 9; 12 .

* Belcota ycTpoficTsa

i

** 3HaueHHe KO3h(UIMEHTa OTHECEHO K CKOPOCTH BO3AyXa B COPIIOBHHE

paszesiseT INOMEUIEHHE HA JBE 30HBL HIKHIOH
C TeMmImepaTypoil, paBHON TeMIEpaType BO3ayXa
B paboucii 30HE, U BEPXHIOIO C TEMIEPATYPOH,
P4ABHOU TeMIlepaType yAaasieMoro Bo3ayXa

3HaHHE BBHICOTHI PACHOJIONKEHUS TEMIIEPATYp-
HOTO TNEPEKPHITAS MO3BOJIAET pPaccudTaTh aspa-
LU0 C YYETOM JCHCTBHUTENLHBIX 3HAYCHUN TeMIe-
paTyp BO3AyXa B KaXIO# 30He.

5.2. OAHOITPOJIETHBIE 3JAHUA

IIpu pacueTe aspalu¥ OJHONPOJETHBIX 3[a-
Ui (puc. 5.1) ompenesigerca HeobxoamMasd Tio-
wWaae a’palMoHHBIX TIPOEMOB 15 obecTedeHus
3aJaHHOU TeMIEpaTyphl BO31yXa B paboueii 3oHe.
Adpanyio paccUUMTHIBAIOT IS HEOJIAronpuaTHOro
pexuMa paboThl, COOTBETCTBYIOLIETO OTCYTCTBHIO

BETpA.
Pacuer nsa Ttemioro mepHoga roga. as
pacdeta [JOKHBI ObITH M3BECTHBHI CJIECAYIOLIME

IaHHble: d) pacdeTHas JIEeTHAS TEMIEPATypd Ha-
DYXHOTO BO3yXa I HPOESKTHPOBAHUS BEHTHIISA-
mun ¢, °C (CHull 2.04.05-86, pacueTHble mapa-
Metpel A); 6) HONMycTUMas pa3HOCTb TEMIEPATYD
BO3/yXa B paboueil 30HE M HAPYXHOTO BO3AYyXa
At,,, rpajg; B) BBICOTA PACTOIOKEHUs LEHTPOB
TPHTOYHBIX A3PALMOHHBIX IIPOEMOB OT Tosa Z,,
M; T) TO %€, BBITSKHBIX TIPOEMOB Z,, M; I) TO-
JIIOCHOE pacCTOSHHWE HCTOYHHKOB TEIUIOBBIIEIIE-
Huit Z,, M (cM. janee n. 5.8); €) turowans mona
a’jpupyemoro momemenus F,., M%; K) 9KCI0
OCHOBHBIX UCTOYHHKOB TEIIOBBIAECICHHWH 71, 3) 00-

Iee KOJHHYECTBO TEIUIOTHI, BeIAe/AIOIIeHcs B
ToMmemeHnd Q. ., XBT; M) MoTepu TEMNOTHI Yepes
HapyXHbIC OrpaxeHus nomeweHus Q. ., kBT;
K) KOJIMYECTBO KOHBEKTUBHOH TENJIOTHI, BhbIIEJIA-
IOLLEHCs B MOMEILEHAN OT OCHOBHBIX HCTOYHHMKOB
0., XBT (3uavenue Q, NPHHAMAIOT 110 TEXHOJIOTH-
4ECKUM JaHHBIM, 4 IPH HX OTCYTCTBMH ONpees-
T B COOTBETCTBMH ¢ M. 5.8); 1) KommdecTBo
JIYYUCTOH TEIUIOTBI OT OCHOBHBIX MCTOYHHKOB,
HanpaBJIeHHOH B pabodyro 30HY TNOMEILECHHA,
Q,,., KBT (omnpenmensercs B COOTBETCTBUU C
m. 5.8). PacueT BemyT B cnemyromieM HOpsAAKE.

1. Temneparypa Bo3myxa B paboueil 3oHe
nomMerenus, °C:

L,=t,+At,,.

(5.1)

2. KoanvecTBOo U30BITOYHONR TEMJIOTHI, BBIJIE-
JISIOLIENCS B TMTOMEIHEHUH, KBT:
s T (5.2)

w6 T

3. VcaoBHOE KOJMYECTBO TEIJIOTHI, KBT:
Q)’C.'l = anFrm Atp 3 (53)
rhae o,— Ko HUUNEnT JIyMuCTON TEMIOOTAAYM OT KPOBIA
Ha 10J1, IPHHEAMAeMBIHA paBHEM 5,8 1073 kBT/ (M2 °C)

4. Koodpduuyent m, y4UTHIBAIOINMUA [OJIO
M3OLITOYHBIX TEHJIOBBIACNICHHH, MOCTYNAOLIMX
B pabo4yro 30HY:

- Qn p3 chn \/(Qn p3 chn)z __Q_yg:l
"= ZQmﬁ * 2Qu36 * Qan .
(5.4)

3aBUCMMOCTH, NOCTPOCHHRIE TIO (opMyse
(5.4), npeacrasneHsl Ha puc. 5.2
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Z;

Puc. 5 1. CxeMa aspauuu OmHONPONETHOTO 3MaHHS

/' m 2 HOMEpa npoeMoB

m
70
08
/’%
" R
34 Y
Qud
Que! l/ é/
L] 011
04 071§
x4
0L
62 ,8,’9/
10
0 02 0,4 0,6 0/[,0‘5/0030-

5. MaccoBsiil pacXo Bo3ayxa, HEOOXOIHMO-
ro Jns olecnedeHUS 3aJaHHOW TEMIEpaTyphl
BO3Iyxa B pabodyeil 30He, noMeuieHus, Kr/c:

_ mQu'lG 5 5
- . At s ( . )
LP p3
rae  ¢,—yAaeibHas TEIUIOEMKOCTL BO3AyXa, paBHaAs

1 xdx/ (xr - °C).
6. TemnepaTypa ymanrdgeMoro Bosayxa, °C:

QnsG
i, =1 + .
M G

(5.6)

7. BbicoTa pacnoJIOXKEHHs TeMIEpaTypHOro
NMEPEKpLITUA  (BBICOTA PACIOJIOXEHHA HIDKHEH

. I 30—
5704 T4 =
. 150 40—
7 160
10°—

Puc. 5.3. HoMorpaMMa 1s OfpeneneHns BbICOTh Pacho-

TOXKEHHUS TEMIEPATYPHOrO MepekphiTds Z (OpH ¢, =
I k/Ix/(xr-°C); Tp3 =298 K; Pp,= 1,18 kr/m3). Kimow:
G =100 kr/c; O, = 1000 xBT; n=10; Z+ Z, =76 m

Puo. 5.2. K onpenenenmo koapduuuenra m [npu o, =
— =5,8-107% kBt/(M?-°C)]

FPAHMIIBI TEMIOBOW MOMYIIKK) OT II0JIa TOMEUIE-
HMA, M:

T 3 \1/5
Z= 2,64<cp ;—f—) —Zyn (7
gpp s 1 Qx

rae T,,—Temmepatypa Bosmyxa B paboueii 3ome, K,
g—ycKopenue cBoGOHOro majgeuus, pasHoe 9,81 m/c?;
P, ,—UIOTHOCTh BO3MyXa B pabouell 30He, Kr/M>.

Homorpamma, mnocTpoeHnas no dopmyse
(5.7), npencraBnena Ha puc. 5.3.

Ecnun BricoTa pacnonoxeHus TEMIEPATYPHO-
ro NepeKpHITHs Z oKaxeTcs Gosybie Z,, B Oajlb-
HEUIIMX pacyeTax ciefyeT NpuHEMats Z = Z,..

2. PasHOCTh AaBIEHMil, BBI3BIBAIONIAS TIEpe-
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MCIIICHUEC aSpaHHOHHO]‘O Boz;[yxa qepea ]'Ipl/ITO‘I-
HbI€ U BBITAXHbIC ]'KpoeMLI, Ila:
Ap=g(Z —Z,)(p,~ pp,) +
(5.8)
+9(Z; — Z)(p, — py)s

rae p, U p,—INOTHOCTh COOTBETCTBEHHO HAPYKHOIO
M yHanseMoro BO3dyXa, Kr/M>, ompenensemas mo ¢op-
MyJe

p =353T (5.9)

Ecnu mrom@anp TNPHTOYHBIX OPOEMOB He
3a/laHa, pacyeT NaJjiee BEAyT Cieayrommm obpa-
30M.

9 Ilotepn naBICHHA HA TIPOXOJ BO3AYXa
4epe3 MPUTOYHBIE NpoeMsl, [la:

Ap, = BAp,

roe B—mons pasHOCTH HABJIeHHH, pacxopyeMas Ha NpPo-
XOn BO3AYyXa 4Yepe3 MPUTOYHBIE IIPOEMBI

(510

[lromane TNPUTOYHBIX TPOEMOB JIOJIKHA
OBITH M0 BO3MOXHOCTH O0JbIIEH, YTO obecneudT
OTHOCHTEJIBHO HEBBICOKYIO CKOPOCTh MOCTYILICHHS
BO3QyXa B II€X 4 YyCTOMYMBOCTH BOCXOMSIIMX
KOHBEKTHBHEIX MOTOKOB. C 3TOH NENBI0 PEKOMEH-
nyerca npuaumath = 0,1 — 0,4

10. Nnomaak MpUTOYHBIX IPOEMOB B CTEHAX,

2
Fy=G//2p,Ap, /5,

M
rae {, — k03QPHAuMEHT MECTHOTO CONPOTHBIIEHUS IPATOY-
HBIX npoeMoB (tabin 5 1).

(5.11)

Ecni mnowaner NPHTOYHBIX NpOEeMOB  F
3agaHa, onpeacadaroT CIEAYIOoKEe TapaMeTpel

11. TTotepy pmaBieEHs Ha NPOXOJ BO3ayXa
depe3 IPUTO4YHBIE TTpoeMsl, [la:

2
Ap, = ;—1<£) .
p]-l Fl

12. TMotepn maBlieHWss Ha TIPOXOH BO3IyXa
4epes npoeMsl douaps, Ila:

(5.12)

Ap, = Ap — Ap,. (5.13)
13. Mnowmans npoeMoB GoHaps, M>:
Fy =G/ 2p,8p,/C;, (5.14)

rae {, - ko3 hHONEeAT MECTHOrO CONPOTHBNIECHHA HOHAPS
(cM Tabm 52).

Ecmun mnowmans npoemoB GoHaps 3aqaHa,
MOTE¢PH JAaBJICHHA HA IPOXOJ BO3JyXa Hepe3 HEro
ompenessoT no Gopmyie (5.12) ¢ 3ameHoit {, Ha
2> P, H& p, W F; Ha F,; moTepu naBicHMd Ha
TMPOXOA BO3AyXa 4epe3 NPHUTOHYHbIE IIPOEMBI—IIO

dopmyne (5.13), a WIowags TPUTOYHBIX Ipoe-
MoB -110 popmyae (5.11).

Iprmep 5.1. PaccuntaTs aspanuo ogHOTIPO-
JIETHOTO IleXa (cM. puc. 5.1) 11 Temsoro nepHoaa
rojga, T.€. OUNPEACHNTh IUIOW@AAN adPAlHOHHBIX
npoemos F, u F,. Mcxonnsie nannsie: 1, = 20 °C;
Aty ,=5°CZ =15m Z,=18m; Z, =275 wm;
F_, = 6500 Mm% n=41; 0., = 11000 kB1, Q,, =
= 1000 xBt; Q, = 3500 xBt; @, ,, = 3200 xBT.

Pewenue. OmnpenenseM creayiouie fapa-
METpbIL:

TeMnEpaTypy Bo3dyxa B paboueit 30He mo-
memenns no Gopmye (5.1) 1,, =20 + 5 =25°C;

KOJIUYeCTBO M3GBITOYHOU TemnoThi o (op-
myse (5.2) Q.. = 11000 — 1000 = 10000 xBr,

YCJIIOBHOE KOJIMYECTBO TEIIOTHI 110 (opmyJie
(5.3) Qyen = 5,8-107%:6500- 5 = 188 xBr;

Koapdunuent m no dpopmysne (5.4) wm mo
puc. 5.2

3200 — 188

~2-10000
N \/(3200 —~ 188)2 N
2-10000
MAacCcOBBIH pacxox Bo3ayxa mo dopmyne (5.5)
G =0,355-10000/(1-5) = 710 kr/c;
TeMIepaTypy YIajaseMoro Bo3jyxa no ¢op-
Mysie (5.6) 1, = 20 + 10000/ (1-710) = 34,1°C;
BBICOTY PAaCIOJIOKCHHUS TEMICPATYPHOrO Iie-
pekpbITHa TI0 hopmyiie (5.7) mim mo puc. 5.3
1(273 + 25)
—_— %
9,81-1,182

188
10000

= 0,355;

Z= 2,64[

7103

1/5
T _265-85wm:
X 412-3500] M

pa3sHOCTb JaBieHNH 1o Qopmyie (5.8) [3ua-

qeHUs p, U P, BhIYMCIIEHBI 0 popmy.e (5.9)]
Ap =9,81(8,5—1,5)(1,2 — 1,18) + 9.81 (18 —
—-8,5(1,2—1,15) = 6 Ia;

NOTEpH AABJICHHA B IPHTOYHBIX NPOEMax IIo

dopmyne (5.10)
Ap, =0,2-6 =1,2 I1a;

MPUHAMAEM TIPHUTOYHBIC BEPXHEOABECHEBIE CTBOD-
KM C YrJIOM OTKpbIBaHHMA o = 60°, pa3melniaemsie
mo Bcefl IyMHe nexa, 3HaweHme (, =3.,5 (mo

Tabm. S.1);
IUIOIAAb TPUTOYHBIX MPOEMOB B CTEHAX IO

dopmyne  (5.11) F, =710//2-12-12/3,5 =

= 783 Mm%
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noTepu AABICHHA B TpoeMax (oHaps 1o
dopmyne (5.13)
Ap, =6 — 12 =48 Ia;

TIPUHAMAEM BBITSKHOM [1-00pasHbelifl doHaps ¢
BETPO3AIMUTHLEIMYE TTAHEISIMM U YIJIOM OTKpPBIBa-
U crBopok @ = 70°, 3mauenuc §, =58 (mo
tabmn. 5.2);

miomans npoeMoB ¢GoHaps no QopMmyne
(5.14) F, = 710//2-1,15-4,8/5,8 = 515 m™.

Pacuer o9 nepexoaHoro mepuojaa roja. Tem-
nepatypa Bo3ayxa B pabodeif 30He onpenendeTcs
no T1abn. 1.1. PasHocTe TeMIlepaTyp BO3ayXa
B paboueil 30HE ¥ HAPYXXHOTO BO3JlyXd HAXOJUTCH
n3 dopmynnl (5.1). B octanbHOM pacdeT BeAeTcs
mo TeM ke ¢opMyraam, 4TO M IS TEIIOTO
nepuoaa.

Ilpn pacuyere Tpebyemoil CTENnEHHM OTKpPHIBA-
HHUs (OHApS B NEPEXOAHBIA MEPHOI roga 3alaya
MOXET CBECTHCh K OINPEAECECHHIO YrJIOB OTKpLIBA-
HHs CTBOPOK. B 9TOM cnywae Bbruuciastor kodddu-
HHEHT HEeOOXOAMMOTO MECTHOTO CONPOTHBJICHHS
TIpoeMOB (oHapH:

8o = 2p,Ap, (F2/G)?,

rae F,-nnomans npoemMos GoHApA B TEIUIBIA MEPUO
roma, M.

IMTo 3uayeHno K03 dUnUeHTa {, C TOMOIUILIO
tabn. 5.2 ompemendaroT HEOOXOAUMBIA Yron oT-
KPBIBAHHS CTBOPOK.

Aspanuio 1 XOJIOJHOTO NEpHOIa rofa He
PacCYUTHIBAIOT. ADpAIMOHHBIE TPOEMBI, OTKpPHI-
BaeMble B 3TOT IEPHOJI, PACHOJOKEHBI Ha TEX e
YPOBHSIX, 4TO H OTKPbIBAEMBbIE B TEPEXOTHBbIiA
HEPUOT, 4 HX TUIOLUATHN ONPEAEIIIOTCA YCIOBHAMM
IKCIUTyaTalUH.

ITpumep 5.2. Paccunrats aspalyio OIHONIPO-
JeTHOro Tmexa (oM. pHc. 5.1) mnd TmepexogHoro
nepuojia rofia, €CiIy Imiomank npoeMos IT-o6pa3s-
goro (omaps cocrasnser 515 Mm%, {, = 11,5 npu
o = 35° (cm. tabn. 5.1). Mcxoauele gaHHBIE: £, =

=10°C; t,,=17°C; Z, = 4,5 m; Q. ,, = 2000 xBr;
OCT4JIbHBIE HCXOJTHBIC I4HHBIE Te€ JXKe, 4YTO M
B mpumMepe 5.1.

Pewenue. OnpenenseM napameTpsl:

pAa3HOCTH TEMIEpAaTyp BO3ayxa B paboueit
30He M HapyXHOro Bosayxa u3 Qopmynsr (5.1)
At,,=17-10=7°C;

KOJIMYECTBO M30BITOYHOH TemnoTs! 1o ¢op-
myne (5.2) Qs = 11000 — 2000 = 9000 xBrT;

YCJIOBHOE KOJMYECTBO TEIUIOTH 10 Gopmyiie
(5:3) Oy, = 5,8+1072- 6500 7 = 284 kBT;

(5.15)

ko3dppumment m = 0,40 mo pHc. 5.2 fipu
Q,p.5/Qus = 3200/9000 = 0,355 1 Q,,/Qy5 =
= 264/9000 = 0,029;

MACCOBBI pacxon Bo3ayxa no popmyne (5.5)
G =0,4-9000/(1-7) = 514 kr/c;

TeMIlepaTypy yAaJIseMoro BO3ayXxa mo ¢op-
MmyJe (5.6) 1, = 10 + 9000/ (1-514) = 27,5°C;

BBICOTY DACIIOJIONKEHUSI TEMIEPATYPHOrO Tie-
pekpbiTHs o puc. 53 Z=(Z+Z)—Z, =9~
— 2,65 =6,35 Mm;

8) pasHocTe naeneHuit no Qopmyne (5.8)
Ap =9,81(6,35 — 4,5)(1,247 — 1,217) + 9,81 x
x (18 — 6,35)(1,247 — 1,175) = 8,8 Ila;

NOTEpM N4BIEHHSA B TpoeMax QoHaps 0o
(opMyne, aHAJIOrHYHOU BbIpaxeHHIO (5.12),

11,5 (514 2

— -> = 4,9 MMa;
21,175

A =
P2 515

* IIOTEpY JaBJICHHS B NMPHTOYHBIX TIPOEMax M3
dopmynsr (5.13) Ap, = 8,8 — 4,9 = 3,9 Ila.

IIpyH¥MaeM TPUTOYHBIC BEPXHEHOIBECHLIC
CTBODKH C YrJIOM OTKpbIBaHHA o = 60°, pasMerna-
eMple TI0 BCel JIMHE nexa; 3HaueHue (, = 3,5 (mo
1ab1. 5.1);

miaomanb ]'IpPITO‘]HLIX ]'IpOeMOB B CTEHaX Fl
no opmyne (5.11)

F, = 514//2-1,247-3,9/3,5 = 308 m2.
5.3. IBYXITPOJIETHBIE 3JAHUS

JAns xaxgoro mnpojera B OTAENBHOCTH
(puc. 5.4) posxHbl OBITH W3BECTHBI TE XK€ UCXOJ-
Hble JaHHBIE, YTO U NIPH pacyeTe OJHONPOJIETHBIX
3ganuid. Ecniu TennoBsiiesieHHs B 000MX TIpoJIeTax
TIpUOTH3HTEIBHO OJWHAKOBBI, adpallMio I KaX-
JIOTO TPOJIETA PACCYUTHIBAIOT KaK IS OZHONPO-
JeTHOro 3xaHus. [lpu paszanyuu rernoBsiieneHuit B

Zag

Puc. 5.4. Cxema aspauuy ABYXIPOJICTHOTO 3JaHHA
I u 1l HOMepa mponeTos; /—5-HOMepa NpoemMoB
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npoJerax, npespiaromeM 30%, B 6oaee ropgunii
MpoJIeT BO3AYX NMOCTYNAET C ABYX CTOPOH —CHAPY-
KM W U3 CMEXHOTO nposeta. B stom ciyyae
pasHOCTb TeMiepaTyp Bo3ayxa B paboueit 3ome
6oJiee XOJIOAHOrO MpPOJIeTa U HAPYKHOro BO3IyXa
nomxHa ObiTh Ha 1-3°C HUXKE JOMYCTUMONA.
ITromans nmpoema Mexay nponeramu Fg, M2,
JAO0JDKHA ObITH H3BECTHA, IPUYEM MACCOBBIM pac-
X0/ TIePEMEIIAEMOr0 BO3IyXa HOJIKEH ObITh He
MEHBIIIE MAaCCOBOTO PAcXoda HAPYXKHOrO BO3OyXa,
TocTynaruiero B 60iee ropsuli mposer.

TemmepaTtypa Bo3Ayxa B paboueil 30He, KO-
JIHYECTBO U3OBITOYHOM TEIUIOTHI, YCIIOBHOE KOJH-
4ECTBO TEIUIOTHI H KOIDGDUIMEHT M ONPEAeaioT
JUJIA Ka/JI0T'0 MPOJIETd B OTAEILHOCTH COOTBETCT-
BeHHO mo (opmysam (5.1)-(5.4). Janee pacuer
BEAYT B CIIEAYIOIIEM IOPAIKe. '

1. TemmepaTypa NpUTOYHOIO BO3AYXa JHJIA
nponeta II, °C:

. t“P = (tll + atp.:.])/(l + ll), (516)

r¢ ¢— COOTHOIIEHHE MACCOBBIX PACXONOB BO3IyXa, Me-
peMeIaeMoro 4epe3 mpoeMsl 5 M 4, KOTOPBIM CJIEnyeT
3a/1aBaThCsl, IPMHMMaA €ro B npegenax 1-1,5:

a=Gy/G,. (5.17)

2. MaccoBblii pacxoi BO3[yXa, HepemMeriae-
MOTO vepe3 KaXIblif H3 A3PAIWOHHBIX TIPOEMOB,
Kr/c:

m Qe

=— (5.18)

Lty — 1)

My Qs6n
G;=0G,+G5=—"""—; (519
¥ ¢ : Cp(zp.lll - tnp)

G, =Gy/(1 + a); (5.20)
Gs=G;5—Gy; (5.21)
G,=G;—Gs. (5.22)

3.' TemnepaTypa yaalIsaeMoro Bosayxa, °C:
lyl =t + [Qmﬁl - CpGl (lp..‘ll -
= )V (€, G2); (5.23)
Lyg = tap + Qoson/ (€,G3). (5.24)

4. BpicoTa pacnoloXeHHd TeMNEpaTypHOro
TIEPEKPBITHS, M:

T G3 1/5
z, = 2,64(CP ;'“2—2> —Zy (525
gppAal ny Qxl

T G2 \U/5
Zy= 2,64(5*’—L"ﬂ—3—> — Zow: (5.26)

gpﬁ.;u nlziqu

ITY BeJMYMHY MOXHO ONPEJENHTh TAKXE IO
puc. 5.3.

5. Pa3sHocTh MaBieHMH, BBI3BIBAIOINAS Tepe-
MeleHAe AJPAIIHOHHOrO BO3[YyXa YEPE3 TPOEMBI,
IMa:

Apy_, =g(Zy~ Z,) (pu — pp.al) +9(Z,— Z)) x
(5.27)
X (pu - pyl);
Apy-3=Api_s_3=9(Zy— Z)(p. —
(5.28)
- Pp.au) +9(Zy— Zw)(py — pyll)'

6. [MoTtepu naBleHWA Ha TIPOXOj BO3OyXa

4Yepe3 Kax/Ibplii a3paudHoHHBI npoeM, Ila:

Ap, = BAp, _,; (5.29)

Aps=Apy_, — Ay (5.30)

Aps = _@_(3)2; (5.31)
2p,a\Fs

Apy =Apy_5_3 — Apy — Aps; (5.32)

Apy=Aps_3 — Aps, (5.33)

rae {s—ko3hGHuNeHT MECTHOIO CONPOTHBIEHHUS TIPpOoeMa
MeXay MpoieTaMH, MPpHHUMAaeMEId no tabi. 5.1.

7. Ilnowaayu nmpoeMoB 1jis npuroka F, u F,
d IJTOIIAIH IPOEMOB IS YIAIEHHA adpallMOHHO-
ro Bo3ayxa F, u F; NpHHUMAIOTCS COOTBETCTBEH-
HO 110 hopmynam (5.11) u (5.14).

5.4. TPEXIIPOJIETHBIE 3AHUA
CO CPEAHUM «XOJIOJHbIM» [TPOJIETOM

[na pacyeTa aspanuy  TPEXMPOJETHHIX
3MaHUH CO CPEJHHM «XOJIOJIHBIM» IIPOJIETOM
(puc. 5.5) UcCXONHBIMH ABIAOTCS TE€ XK€ JAHHEIE,
4YTO W TpH pacueTe OOHO- M ABYXIPOJIETHBIX
30aHHH.

Temnepatypy Bo3ayxa B paboueii 30me, ko-
JIHYECTBO M30LITOYHOHM TEMNOTHI, YCIOBHOE KOJIH-
4ECTBO TEIUTOTHI H KOIPOUIMEHT m ompelendiorT
cooTBeTcTBeHHO NOo dopmynam (5.1)~-(5.4) ot-
nensHo Asd npoJietoB I u III. Hanee onpenensitor
CIIEAYHOINME TTapaMeTpHl.

1. MaccoBplii pacxod Bo3Iyxa, NepeMernac-
MOTO Yepe3 KaxJbliA U3 a3palUuOHHBIX HPOEMOB,
Kr/c:

mIQmGl
= — (5.34)
2 Cp (tp.al - tl-l)
_ My Qosonn (5.35)
N Cp (tp,am - t,)

3amaBasice M4CCOBBIM DPAacXOIOM BO3[yXa,
MOCTYNAIOUIEro Yepe3 NpoeMbl / U 5, HAaXOAAT:

Ge =G, —G,; (5.36)
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G,=G,—Gs; (5.37) 2 4
Gy =Ge + G- (5.38) N—) w4
2. Temnepatypa ynansemoro osayxa, °C:
paTtypa y, y C I D I (@ o™
Ly =ty + Quer/ (¢, G2); (5.39) ) k
tim = ty + Quem/ (¢, G4)- (5.40) C 3 O Q
3. BeicoTa paCmoJIOXEHUS TeMIepaTypHOTO
. P paTyp 7~ OO0 & 7 i 5
MEPEKPHITHA, M: v L
¢ T . G% 1135 0 7'5’[ 07’.5,ﬂ
Z, =264 2= — —Zy; (541
Pt 1 O Puc. 55 Cxema aspandu TpeXnposIeTHOrO 3MaHus C Ten-
T G \Us JIOBBIAENCHASMA B KPaiHHX MpOJETax
Zy = 2,64 (M;) — an; (5.42) I Il Homepa mpoAeTos, /-7 uOMepa 1IPOEMOB
ng Bl nIZIIQxlll

9Ty BEJIMYMHY MOXHO HAWTH Takxe mo puc. 5.3.
4. Pa3sHoCcTb HaBJEHMH, BI3bIBAIOINAS NEpe-
MEILEHUE a3PalMOHHOrO BO3JyXa Hepe3 NPOEMEIL,
Ma:
Ap, 2, =Aps ¢ 2, =9(Z—Z)(p,—
(5.43)
= Ppat) + 9(Z2 — Z) (P — Py1);

Aps s =Aps_7 4 =9(Zy— Zs)(Pn‘_
) . (5.44)

= Ppom) + 9(Zs — Zy) Py — Pym)-

S. IMotepu pgaBieHMd HA TNIPOXOJ BO3AyXa
yepe3 Kax/Iblil adpanHoHHbIA Tpoem, [Ta:

Ap, =BAp, _,; (5.45)
;Apz =Ap; ,—Apy; (5.46)
s (Gf,)z
=—\—]; 5.47
Pe 2p. \F, ( )
Aps =Aps - — Apg — Apy; (5.48)
< <G7>2
Ap,=—{—]; 5.49
77 20\ F, ( )
Aps = Ap; + Ap;: (5.50)
Ap, =Aps_, — Aps. (5.51)

6. Inomanun npoeMos mid mpuroka F,, F,
n Fs ¥ mwiowaau mpoeMoOB A4 YIOAJeHUs a’pa-
UOHHOTO Bo3Ayxa F, u F, onpeaensorcs cooT-
BeTCTBeHHO Mo ¢dopMmyaam (5.11) u (5.14).

Ecimm ¢ menpio yHMOUKAIMH CTPOUTENBHBIX
pelueHnii GOHAapH HAI BCEMH NPOJETAMH HOJIKHBI
OBITh OMUHAKOBBIMH, T.€. F, = F; = F,, notepn
NaBjeHHd HA TPOXOJ BO3AYXd Hepe3 IPOEMbI
¢donaps Hanx mposneroM I HaxomsT mo dopmyre

Ap,_, — Ap,
1+ (G3/G2)* (65/62) (pyu/Py)

3aTeM onpenendoT MOTEPH JABICHUS B adpa-
[HOHHBIX NpoeMax: Ap, u3 dopMyisl (5.46); Apg,

Ap, = . (5.52)

Aps, Ap,, Aps u Ap, cOOTBETCTBEHHO 110 (HOpMY-
naM (5.47)—(5.51).

IInomaau npoemos F,, F3 u F, a Takxke F,
BBIMHCJIAIOT COOTBETCTBEHHO 10 dopmyaam (5.11)
u (5.14).

IMnowaae npoema F, npUHUMAETCs paBHOH
F5, a Ko3)GHUIMEHT MECTHOrO CONPOTHBIICHUS
ompenensercd no popmynae (5.15).

ITo 3Havenuro {, ompeaeasercs yroja OTKpHI-
BaHHS CTBOPOK a (cM. Tabn. 5.2).

IIpumep 5.3. PaccydTaTh adpanuio TPexmpo-
JIETHOTO TIEXa CO CPEIHIM «XOJIOTHBIMY» TIPOJIETOM
(cM. puc. 5.5) mns Temioro NepHoad road Tak,
4ro0bl QoHApPM HaJ BCEMHM TNIpOJieTaMu ObLIH
OIMHAKOBBIMH.

Hcxonnele gaHHbIe: 118 nipoJsieTa | ucxomuele
JaHHBIE TE€ XE, 4TO B IpHMepe 5.1; mjis nposera

UL Zyy=3.5w Fouy=6500 %  ny = 20;
Qo = 75600 kBT, Q. =500 xBT; Q=
= 3800 xBT; Q. om=2650 kBT, F,=F,=
=625 M2,

Pewenue. Temnepatypa 1, ,;, 3Ha4eHds Q, .
Qent» My, Gy, 1y, Z; ¥ Ap,_, TOACYUTaHBI
B npumepe S.1. OnpenenseM cieqyrolue napa-
MeTPhI:

TeMnepaTypy Bo3dyxa B paboueil 30He mpo-
seta I mo popmyse (5.1) 7, 1y =20 4+ 5= 25°C;

KOJIMYECTBO H3OLITOYHOU TEIOTHI B NIPOJIETE
III mo dopmyne (5.2) Q6w = 7560 — 500 =
= 7060 xBT;

YCIOBHOE KOJIMYECTBO TeI10Thl B nposiete 111
no dopmyne (5.3) Quum = 5,8-1072-6500-5 =
= 188 xBr;

x03pouIMEnT my; To puc. 5.2 npH Q, u/
Quuom = 2650/7060 = 0,38 u chnlII/Qﬂ36lll = 188/
7060 = 0,027, my = 0,41;

MAaCCOBBIH pacxod BO3AyXa, yOajideMoro dve-
pe3 douaps Hax nposieroM 111, mo dopmyne (5.35)
G, =0,4-7060/(1-5) = 579 xr/™m;
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3aIaBIIHCh MAacCOBBIM PACXOJIOM BO3/yXa,
TOCTYNAOILIEro B 1eX d4epe3 mnpoeMsl [ H 5
(G = 430 xr/c u G5 = 300 Kr/c), HAXOIUM Macco-
BbIi PACXOJ BO34yXa, IPOXOAAILETO B IeX 4epes
npoeMbl 6 H 7, COOTBETCTBEHHO Mo (opMynaM
(5.36) u (5.37):

G, =710 — 430 = 280 xr/c;
G, = 579 — 300 = 279 kr/c;

MAacCOBBI Pacxol BO3IyXd, TOCTYHAOMIEro
B IIeX 4Yepe3 NIpHTouHbIA doHaps 3, Mo dopmye
(5.38) G = 280 + 279 = 559 «kr/c;

TEMIOEPAaTypy BO3AyXa, yOAaseMOro H3 Npo-
Jeta III, mo dpopmyane (5.40) ¢,y = 20 + 7060/ (1 x
x 579) = 32,2°C;

BBICOTY DACHOJIOXEHHS TeMIEpaTypHOro Ie-
PEeKpBITHS B nponere Il mo puc. 53 Zy = (Zy; +
+Zm) ~Zm =126 -35=91m;

pPA3HOCTh IABIICHHUMH, BBI3LIBAIOMIYIO TIEpEMe-
[LIEHHE aJpallMOHHOro Bo3Ayxa uepes nposeT III,
no dopmyrae (5.44)

Aps _4=Apy 5 4 =981091-1,5)(12—- 118 +
+9,81(18 — 9,1)(1,2 —1,16) = 5,86 Ila;

TIOTEPH [aBJIeHHS B TIPOEMaxX MeEX1y HIpo-

netamun To dopmyram  (5.47) u (5.49) npm
te =0, =24 (cM. Tabn. 5.1)

24 [280)\?
— 1 =0,21la;
2-1,18

Aps = Ap; = 625
npuaumaeM aiaa nponteroB I u 111 IT-oGpasusie
BBITSXKHBIE (POHAPH C BETPO3ALIUTHHIMH TaHEIAMHI
4 YrJOM OTKpBIBAHMS CTBOPOK @ = 70°; 3HaueHHe
£, = 5,8 (cMm. Tabn. 5.2); ana nposnera II npunm-
maeMm [T-o06pa3uelit npuTouHbl HOHAPE C yrioM
OTKPBIBaHHSA CTBOPOK o = 70°; 3HaueHHE (5 =6
(cMm. Tabn. 5.2);

NOTepH aaBleHus B TIpoemax (GoHaps Ham
nposeroM I mo dopmyne (5.52)

6—0,2
1 + (579/710)* (6/5,8) (1,15/1,2)
TOTEPYU JABJICHHSA B a)PAIMOHHBIX TPOeMax /,

3, 5 B 4 coorBeTcTBeHHO TI0 (opmysnam (5.46),
(5.48), (5.50) u (5.51)

Ap, =6 —3,6 =24 TIla;
Ap; =6—-0,2—-3,6=22Tla;
Aps =224 0,2 =2,4Tla;
p, = 5,86 — 2,4 = 3,46 I1a;

Ap, = = 3,6 Ila;

MUIOLIAIH a3PAlHOHHBIX NPHTOYHBIX TIPOEMOB
F,, F; u F5 no dopmyne (5.11)

F,=430//2-12-2,4/3,5 = 335 mM%;
=559/./2-1,2-2,2/6 = 596 M?;
=300/+/2-1,2-2,4/3.5 = 234 m%;

nlonaapr npoemos GoHaps F, mo dopmyre
(5.14)

F, =1710//2-1,15-3,6/5.8 = 595 m?;

K03(hGUIMEeHT MECTHOrO COTIPOTHBICHHA [,
no dopmyne (5.15) ¥ yros OTKpLIBAHHA CTBOPOK
tonapa no Tabn. 52 L, = 2-1,15-3,46/(579/595)* =
= 8,4; a, = 50°.

5.5. TPEXITPOJIETHBIE 3JJAHUA,
B KOTOPBIX BCE IMPOJIETHI «[OPSTYUE»

JAnd pacyera adpalMH TpEXIIPOJICTHBIX 3/a-
HHHA, B KOTOpbIX BCE MPOJEThl «rOpAYUCH
(puc. 5.6), UCXOMHBIMU ABJIAIOTCA TC XK€ JAHHBIC,
4YTO M NpH pacyeTe OJHO- MM ABYXIPOJIETHBIX
3MAHMHA.

Temnepatypy Bo3ayxa B paboueit 30He kax-
Joro mposera ompeaendror mo opmyse (5.1).
Jonyctamyro pasHOCTh TemniepaTyp Az, , B Kpaii-
HHX TIpojeTax NpHHHMaroT Ha 1-3°C Huxe, YeMm
B cpegHem miposete. KomuuecTBo H30BITOUHON
TEIIOTHI, YCIOBHOE KOJIMYECTBO TENIOTHI ¥ K0dd-
OMIMEHT m ONpPEnenaloT COOTBETCTBEHHO MO
dbopmynam (5.2)-(5.4) mis kaxIoOro mposera B
otaensHocTH. Jlanee HaxoOdAT CAEAYIOLIME Tapa-
METDHI.

1. TeMnepaTypa OPUTOYHOIO BO3AyXa s
nponera II, °C:

tnp = (tp.nl + atp.:lll)/(l + a)!

rae a—COOTHOIIEHHE MACCOBBLIX PacXogoB BO3AYyXa, ne-
pPEMEIAEMOrO 4epe3 NPOEMbl 6 M 7, KOTOPBIM CleayeT
3aaBaThCd NpHUHUMAA B Openenax 1-1.5:

=G,/Ge.- (5.54)

2. MaccoBslil pacxof Bo3lyXa, Iepemerac-

MOTO 4epe3 Kax/Ibli H3 adpalHOHHBIX IPOEMOB,
Kr/c:

(5.53)

mIQmS
_; 5.55
e o(fpa1 — 1) ( )
iy Qssm

=— 5.56
3 cp(tp.aﬂl - tn) ( )

iy Qon ,
G; = m, (5.57)
G = G5/(1 + a); (5.58)
G, =G, — Gg; (5.59)
G, =G, —Gg; (5.60)
G,=G;—G,. (5.61)
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5.6. Heyxomaxcuvie 3danus

I
G CAWINE EAWRY)

T =7 A6~ [7] ~—7[71 7
Qrar Qr.6,1 "Qr.om

Puc. 5.6. CxeMa a3panun TpeXImpoJIeTHOTO 3IAHMAS C Ten-
JIOBBIZIC/ICHHSIMUM BO BCEX MpoJeTax

I-111-nomepa nposeros; /-7 HOMepa NpoeMoOB

3. Temnepatypa ymanseMoro Bo3ayxa, °C,
anst posieros I u IIT cootBeTcTBEHHO 1O hopmy-
nam (5.39) u (5.40), a gius nposera I mo. dopmyne
(5.24).

4. BricOTa pacnoJIOXKEHHs TeMIIEPATYPHOTO
nepekpuiThs, M, A4 nposeros I, IT u III coorseT-
crBenHo 1o hopmynam (5.41), (5.26) n (5.42) unn
mo puc. 5.3.

5. PasnocTh gaBienuii, BBI3BIBAOLIAS Tepe-
MeLIeHAE ADPANMOHHOTO BO3JyXa YEpe3 IIPOEMEI,
IMa:

Ap > =g(Zi— Z,)(Py — Ppt) +
(5.62)
+9(Z, — Z)(py — py[);

Apy 6_3=0ps_5_5=9{Zy - Z)(p, —
(5.63)

- pp.a]l) +9(Zy — Zy) (py ~ Pyu);

Aps_4=9(Zy — Zs)(Py — Ppsm) T
(5.64)

+9(Zs — Zw) (P ~ Pym)-

6. Tlotepu fgaBIeHHS HA TIPOXOA BO3AyXa
yepes KaXablH aspandoHHbli npoem, Tla:

Apy = BAp, _; (5.65)
Apy, =Apy > — Apy; (5.66)
G 2
Aps = e (i) (5.67)
2pp.31 F6
Aps = Ap;y ¢35 — Ap; — Apg; (5.68)
G 2
Apy = 2 (-) ; (5.69)
2pp.3[l[ F,
Aps=Aps_; 53— Ap; — Apy; (5.70)
Apy = Aps_4 — Ap. (5.71)

7. Tlnowaam npoeMoB A8 nputoka F, u Fg
W TJIOINAAM TPOeMOB Ui yAaleHHs adpaljdoH-

J
\\ A“A
Qr.nx T
N
NI
b o —{N B
H )( -
{
07"0,1' ty,r L\?’I
Qs tosI] F - N
Ry i ="
_x@rpsr /4 Iy
Qr.a,.r =
[Nt

Puc. 5.7. Cxema a3panuu IBYX3Ta)KHOIO 3HaHHS
I-II—Homepa staxeil; /-4 HOMepa npoeMoB

Horo Bosayxa F,, Fy u F, COOTBETCTBEHHO IO
dopmynam (5.11) u (5.14).

Abpanuio MHOTONPOJIETHBIX 3JaHUN paccyu-
THIBAIOT AHAJOTHYHO A3PANMHU TPEXNPOJIETHbIX.

5.6. IBYXOTAXHBIE 3JAHUSA

Jlns kax/aoro sraxa B OTAeIbHOCTH (puc. 5.7)
JIOJXHB! OBITh U3BECTHBI TC XKe HCXOOHBIC AaHHBIC,
4YTO W TPU pacyere OJHONPOJETHbIX 3AAHUH.
JIOTIOIHUTEABHO JOJDKHBI ObITE 32/ IaHBI TUIOIATH
TIPOEMOB MEXIy 3TaKaMu.

TemnepaTypy Bo3ayxa B paboueil 30He, KoJIu-
YECTBO M3OBITOYHON TEIUIOTHI, YCIOBHOE KOJIMYE-
CTBO TEILUIOTHI W KO3()OHUIMEHT m Oupenenasior
cooTBeTcTBeHHO 10 (opmyram (5.1)-(5.4) ot-
IeJIbHO JIJIS KaX0TO staxa. Jlasee pacueTr BeayT
B CIEAYIOIIEM MOPSIKE.

1. Maccosslii pacxoa Bo3ayxa, IPOXOJALUEro
uepe3 npoemsl / U 4, Kr/c:

MmOy
et — 1)
2. TemnepaTtypa BO3ayxa, YyAajiaseMOro W3
nepsoro 3raxa, “C:
=1t + Qmﬁ/(CpG4)~
3. Maccosblit pacxoa Bo3ayxa, IPOXOAAIIEro
uyepe3 MpoeMel 2 u 3, KT/C: "
G, = My Quen + €, Galty — tp.:ll);
Cp(tyan — 1)
Gy =G, + G,.

G, =G, (5.72)

(5.73)

(5.74)

(5.75)
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4. Temnepatypa BO3IyXa, yJaasieMOTO U3
BTOpOTO 3Taxa, °C:

tyn =ty + (Quser T Qussn)/ (¢, G3)-

5. BeicoTa pacnojokeHHS TeMIEepaTypHOTO
TIepeKpPhITHS, M:

T G3 1/5
Z, = 2,64(C pal U1 > —Z; (577
gpp al ”l Qxl

(5.76)

C T G3 1/5
Zy 264( poll 73 ) — Zs (5.78)
gPp 3l anKn
9Ty BEJHMYUHY MOXHO ONPEAENUTL TaKke Mo
puc. 5.3.

6. PazHOCTE JaBieHuil, BbI3bIBalOmas nepe-
MeLIEHHE ad’PALMOHHOTO BO3ayXa 4epe3 MpPOeMBI,

IMa:
Api_a-3=9Z—Z)(p,— pp.al) +
+9(Zy—Z))(Pu— Py1) + 9Z4(p, —
(5.79)
- pp,:ﬂl) +9(Zs— Zy)(py — Pyn);
Apy- 3 =g(Zy—Z,)(pu — Ppgu) +
(5.80)
+9(Z5 — Zy) (Py — Pyn)-

7. lotepu maBAeHUs Ha TPOXOA BO3ayXa
Yyepe3 XaxIplit a’spaluoHHEIA mpoeM, [la:

Ap, = BAp, 35 (5.81)
Apy = Ap,_3 — Ap,; (5-82)
Ca <G4)2
Ap, =—|—); (5.83)
¢ 2p,\F,
Apy = Apy 43— Ap, — Ap;. (5.84)

8. INMmoumaau mpoemoB a8 npuroxa F, u F,
u wrowans npoemoB doHaps F; cOOTBETCTBEHHO
mo ¢opmynam (5.11) u (5.14).

Abppannio MHOTORTAXKHBIX 3[aHHH PACCUHTHI-
BAIOT AHAJIOTHYHO adpald JBYX3TaKHBIX.

5.7. 3JIAHUS, OBOPY JTOBAHHBIE
MECTHON MEXAHMYECKOM
BEHTUJISLIVEN

IMopsimok pacdeTa a’paryu, H3I0XKECHHBIN
B mm. 5.2-5.6, B ocHOBHOM coxpaHnsercsa. Mcxoa-
Hble JAHHBIE JIOJIKHB! OBITH JIONOJHEHBI MAcCo-
BBIM PacX0[0M H TeMIIepaTypoi Bo3myxa, moaa-
BaeMOTO0 B paGouyio 30HY OMEIIEHUS TIPUTOYHON
MeXaHn4ecKO BeHTHIAIMeH, G o, U £, @ TaKKe
MaCCOBEIM DACXOJOM H TeMIeparypod Bo3ayxa,
yoaiseMoro u3 paGoueil 30HBI BBITSDKHOH Mexa-
HUYecKOW BeHTWIsAIMeH, G, u t,.. (puc. 5.8).

‘<’7’|

6’ nod \’—(:) o

Q-6

Puc. 5.8. Cxema aspaunu 3manus, 060pyH0BAHHOIO MECT-
HOH MeXaHUYECKOH BeHTHMIAUMEH

I-2—-nomepa npoemos

Temnepatypy Bo3ayxa B paboueil 30He, KO-
JUYeCTBO M3OBITOYHOH TEILIOTHI, YCIOBHOE KOJIH-
YeCTBO TEIJIOTHI U KO3GDOHUIHEHT m ONpPeNesaoT
COOTBETCTBEHHO IO opmynam (5.1)-(5.4). Hamnee
HAXOJIAT CIedyIOUINe MapaMeTphl.

1. MaccoBsrif pacxog Bo3ayxa, mepemMelnac-
MOTO 4epe3 NPUTOYHBIE IPOEMEI, KT/C:

MQ 6 — GronCpllps = Thon)
¢y (tN — 1)

2. MaccoBrIll pacxol BO3jayxa, nepemernae-

MOTO uepe3 mpoeMbl hoHaps, KI/c:

G, =G, + Gy — Gy,

G, = (5.85)

(5.86)
3. Temmeparypa ymansemMoro Bosayxa, °C:

Qu36 nur p (tnu-r tn)
c,G,

t,=1t, + (5.87)
4. BricOTa pACIOJNIOKEHUS TEMIEPATYPHOTO
MEPEKPBITHAS, M:

c. T 1/5
7 = 2,64( 222 - Z,;
gpp:nQ

5TOT HapaMeTp MOXHO OIPEHENIUTh TaKXe IO
puc. 5.3.

PasHoCTe faBiieHUiH, BBI3BIBAIOLIYIO IIEpeMe-
LEHHEe adPallMOHHOI'0 BO3/1yXa, NOTEPH AaBJICHUS
Ha NIPOXOJ BO3/yXa 4epe3 NPOeMbl JUIS IPUTOKA
W yOaJieHus W MX ILIOIAAb ONpPEaesiOT COOTBET-
cTBeHHO 110 opmynam (5.8), (5.10), (5.13), (5.11)
n (5.14).

Ilpumep 5.4. PaccunraTth aspanuio OAHOTPO-
JIETHOTO I1€Xa C MECTHOM MEXaHU4YeCKOM BEHTUH-
nueit (cMm. puc. 5.8) AJas TemToro mepuona roxa.
HUcxoanbie gaumsie: G, = 50 kr/c; t,.. = 15°C;
Gy = 200 x1/C; £, =1,,=25°C; ocTanbHbIe

(5.88)

BBIT
HCXOHBIE JaHHBIE Te XKe, YTO U B mpuMepe S.1.
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Pewenue.
METpbI:
MACCOBBIA pacxod BO3/yxa, MEePeMenaeMoro
4epe3 MPUTOYHBIE TIPOEMBI, IO hopmyie (5.85)
0,355-10000 — 50-1(25 — 15)
e 1(25 —20)

OmnpenensieM CleAyrollde mapa-

= 610 xr/c;

MaCCOBBIM pacxoj BO3/AyXa, IepeMeuiaeMoro
yepe3 mpoeMbi poHaps, no dhopmyJe (5.86)
G, = 610 -+ 50 — 200 = 460 xr/c;
TEMIEPATYPY YAAIAEMOTO BO3ayXa o dop-
myrne (5.87)
#, =20 + [10000 — 200125 —
— 20)]/(1-460) = 39,6 °C;
BBICOTY PACNOJOXKEHAS TEMIIEPATYPHOTO Tie-
pexpuitist 1o gopmyre (5.88)
Z*264< LB
T 7T\9,81-1,182
4603 1/5
X ——> —2,65=59m;
41-3500
pasHocTh aasJyieHuit no dopmyne (5.8)
Ap =981(59 — 1,5)(1,2 — 1,18) +
+9,81(18 —5,9)(1,2 — 1,13) = 9,2 I1a;
TOTEPU JABJICHHS B NPUTOYHBIX NMPOEMax IO
dopmyne (5.10)
Ap, =0,4-9,2 =3,7 Ta;
IUIoIAAb TPUTOYHBIX TPOEMOB B CTEHAX IO
dopmyae (5.11) npu §; = 3,5

F,=610//2-12-3,7/3,5 = 420 m*
NOTEPU [aBJiCHUS B TpoeMax ¢oHaps mo
dopmyne (5.13)
Ap, =92 —3,7=55Tla;

miomalb npoemoB donaps mo dopmyne
(5.14) mipu { = 5.8

F, = 460/./2-1,13-5,5/5,8 = 314 m*.

5.8. COCTABJIAIOIMNE
TEILJIOBOI'O BAJIAHCA NMOMEIMEHNSA
Q. 1 Q,,, ¥ NOJIOCHOE PACCTOSIHUE
NCTOYHUKOB TEINJIOBLIJIEJIEHUN Z,

Jlns pacyera JOJKHE! OBITH W3BECTHBHI Clie-
AyIOLIHe JJaHHBIE: a) TeOMEeTPUYeCKHe pPasMephl
noMemeHus, M (1auHa A4, mupuHa B, Beicota H);
6) reoMerpuyecKue pa3Mepbl UCTOYHUKOB TEILIO-

tﬂDﬁl‘c ‘{ 7
7900 AL
= g
00 A
N
oy I\
Y,
200 ///
/: / i
700 /
AT
50 BB
005012345 10 2345 10 2345 1000, /%
’ KBT /M2

Puc. 5.9. 3aBucmMocTh TeMnepaTyphl HOBEPXHOCTH HC-

TOYHHMKA eNIOBBIACJICHHH OT YIEIbHOM TEIUIOHAMNPSIKEH-

HOCTH H CTEINEHH YEPHOTHI er0 MOBEPXHOCTH (f- ILIOLIaab
MOBEPXHOCTH HCTOYHMKA)

BbIACJEHHH, M (QIMHA @, WHpUHA b, BICOTA A),
U UX pACHOJOXKEHUE B ITaHe NOMEIICHNUS; B) 006-
A€ TEIUIOBBIACICHASI B TIOMEIIEHHH OT KAXKI0r0O
HCTOYHUKA ¢, , KBT; r) TeMneparypa ¥ CTeNcHb
YEPHOTHI TIOBEPXHOCTH KaXJIOTO0 MCTOYHMKA Tem-
noBeliesiesuit 7, °C, u €. Ecmu temnepatypa
TIOBEPXHOCTH WM OOLIHE TEIIOBBIAETCHUS OT
UCTOYHHMKA HEHM3BECTHBI, HX MOXKHO NPHOIIHKEHHO
ompeneuTe no puc. 5.9. IIpu pacuere onpeaeas-
FOT CIEAyIOUIUC TapamMeTphl.

1. KoHBeXTHBHbIE TEILIOBBIJACIICHUSA OT KaxX-
JOTO HCTOYHMKA, XBT:

9 = Y4z 0> (5.89)
rae y—KoaQGOUIMEeHT, omnpedeiseMbli O KaXAOro
MCTOYHHMKA TeILIOBbIAEICHMH Mo Taby. 5.3 B 3aBUCUMOCTH
OT TEMIMEPATYPHI M CTENEHH YEPHOTHI €r0 MOBEPXHOCTH;
€CJIM OTHE/IbHBIE MOBEPXHOCTH MCTOYHUKA TEIIOBBIAETIE-
HUH HMMEIOT Ppa3M4HYyi0 TEMIEPAaTypy HIM cCTenesHb
HYEPHOTRE, TO MX ClElyeT PACCMATPHBATHL KaK CAMOCTOS-
‘TeJIbHBIE UCTOYHMKH.

2. JlyuncTele TEIUIOBBIJEGNICHUS OT KaxIOro
HCTOYHHKA, KBT:

G5 = Gr5 — Gx- (5.90)

3. JlyuucThie TEIUIOBBIAEICHHUS OT KaXaA0TO
WCTOYHHKA, HATIpaBJieHHbIe B pabouyio 3ouy, kBT:

Gups = PGy (591)

rae @-kodhpPUUUedT, yuMThIBAIOUMHA [0JIHO JYYUCThIX
TETIOBBIAENICHNHA UCTOUYHMKA, HATIPABJIEHARIX B pabodyro
30HY:

@ = (o, + 0,/.)/ U, + /)%

3meck @, ¥ @,—KO3()PUUMEHTE], 3HAYEHHSN KOTOPBIX
ONpeNeNsIOTCA AN KAXKIOro HCTOYHMKA TeILIOBhLIEse-

(5.92)
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TABJULA 53. KOOOOPULIMEHT vy

€ 3HayeHus Y npu ¢, °C

40 50 60 100 150 200 300 500 800 1000 1200
0,8 0,42 0,44 0,45 0,48 0,45 0,4 0,32 0,2 0,1 0,07 0,04
0,5 0,52 0,55 0,58 0,59 0,56 0,51 0,42 0,29 0,14 0,1 0,06
0,2 0,73 0,76 0,77 0,78 0,76 0,73 0,65 0,59 0,3 0,2 0,14

HUMl B 3aBUCHMOCTH OT €ro DACIOJIOKEHHs B IUIaHe
NOMEIIEHNSt H PA3MEPOB MOMEIIEHH COOTBETCIBEHHO IO
Tabn. 5.4 w 55; f, u f,-mwiomank COOTBETCTBEHHO
rOPH30HTANIBHEIX M BEPTHKANLHBIX OBEPXHOCTEH HCTOY-
HUKA TEIUIOBBIACNCHAH, M.

4. KouBexTUBHBIE TEIUIOBBIACIEHHS OT OC-
HOBHBIX UCTOYHHUKOB B ToMenieHuu, kBT:

n
0. = qu. (5.93)
5. JlyuucThie TENMIOBBIAEIEHHS OT OCHOBHBIX
WCTOYHUKOB, HalpaBJeHHbIE B pabouyro 30HY
noMerneHust, kBr:

n
Oups =2 dnpa (5.94)
6. TNoxrocHOEe paccTOsIHUE KaXA0TO UCTOUYHU-
Ka TEILIOBBIAEIEHUH, M:

Z, = 2ab/(a + b).

Ecan cooTHoIeHHE CTOPOH WCTOYHHKA Tel-
JoBbIAENACHUN @ b= 3:1, TO TaKOH HCTOYHUK
cleayeT paccMaTpHBaTh KAaK HECKOJBKO HCTOY-
HUKOB ¢ COOTHOIIEHHEM CTOPOH MeHee 3: 1.

7. Cpeanee TOIIOCHOE PACCTOSHUE MCTOYHH-
KOB TEILIOBBIJICIEHUNH B IOMENICHUH, M:

Z, =Y Z.0” Y a.

(5.95)

(5.96)

Ipumep 5.5. OmnpeneauTh COCTaBISIOMINE
TEw1oBoro 0OanaHca aj’puUpyeMoro IoMelleHus
M TIOJIFOCHOE PACCTOSHUE NCTOYHHKOB TEILTOBBI/C-
nennit. Ycxontnle nanuble: 4 = 180 M, B = 36 M,
H = 18 M. McroynykaMu TeILIOBBLAC/ICHUH B TIO-
MEIICHUA SBJISIOTCA HATPeBaTe/ILHBIE TIiCud (pac-
TIOJIOKEHBbI MEX /Iy IPOIOJNLHOH OChIO TOMEIICHHUS
W CTEHOH), mpecchl (PACIONIOXKEHBI TaKk XKe) U
Y4YacTKH CKJIaJAHPOBAHUA TIPOIYKLUA (pacmooxe-
HbI BOJIM3M IPOAOJRHOR ocH moMernenns). Xapak-
TEpUCTUKA MCTOYHWKOB TEIIOBBIIEICHAN NpuBe-
neHa B TabOu. 5.6. Temmeparypa mOBepXHOCTH
HarpeBaTeJbHBIX Tieyedl U IIPecCOB HEW3BECTHA.
TeMnepaTypa TOPM3OHTANbHOM  ITOBEPXHOCTH
Y4aCTKOB CKnaaupoBanus ., = 800 °C; Temnepa-

TABJIULA 54. KO3OPOPULIMEHT o,

Pacnonoxenue HCTOYHHKA 3unaveHus @, upu B/H

TeIJla B IUlaHe

NoMeIleHHs 1 2 3 4
Ha nponosbHoii ocu 0,3 0,12 0,04 0

Mexay ockro u crenoit 0,38 0,17 0,11 0,07
B6ausu crenbt 0,51 0,3 0,23 0,16

TABJIHNLA 55 KO3®POUUUEHT o,

Pacrionoxxenue HCTOYHIKA
Temla B IUlaHe

3uavenus ¢, upn B/H

noMeieHust 1 2 3 4
Ha npomoneHoit ocu 0,8 0,7 0,65 0,6
Mexnay ocbio u cTeHol 0,8 0,72 0,67 0,63
BOau3u creHnl 0,85 0,75 0,7 0,68

Typa BEpTHKAIbHBIX TIOBEPXHOCTEH y4acTKOB
cKaaupoBanus f,,, = 210°C.

Peuwenue. J1nsi xamMepHOU INe4d ompeaeisieM
ClleAyOIIME TTApAMETPBI:

IUIOLAa (b TOPU30HTANBHON TIOBEPXHOCTH f, =
=ah=134=12M%

TIOA b BEPTHKANBHBIX MOBEPXHOCTEH f, =
=2(a+bh=203+4)2,5=35m%

mionans Beell mosepxHocTH f=f +f, =
=12 4 35 =47 m?%;

TEMIIEpATYpY MOBEPXHOCTH 1O puc. 5.9: mpu
g, ./f = 300/47 = 6,38 xBr/M*> 3HaueHme f, =
= 320°C;

KOHBEKTHBHBIE TEILIOBbIEIEHUS 110 QopMyJie
(5.89): mpu y = 0,41 (cMm. tabm. 4.3) ¢, = 0,41 x
x 300 = 123 xBrT;

JIYYUCTHIE TETLIOBBIIE/ICHHS
(5.90) g, = 300 — 123 = 177 xBr;

ko3pbuument @ mo dopmyne (5.92): npum
0, =017 (cm. T1abm 54) u ¢,=072 (cm.
1861, 5.5 @ =(0,17-12 + 0,72-35)/(12 + 35) =
= 0,58;

JIYYHCTBIE TETJIOBBIIE/ICHUS, HANpPABICHHLIE
B paGouyio 3oHy, mo dopmyne (591) ¢, .=
=0,58-177 = 102 kBT;

mo dopMyre
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TABJIMUA 5.6. XAPAKTEPUCTUKA MCTOYHUKOB TEIJIOBLIJIEJIEHU

. \
TernoBbiae-

VICTOYHUK TEIUIOBhIIEICHHIT Yucno #,  T'eoMerTpuieckue pazMepsl, M Crenens
IUT. YEPHOTHL € JeHHs g, ,,

OMMHA @ IUApuHA b BhICOTA h kBr
KamepHas miedn 5 3 4 2,5 0,5 300
TepMuueckas neyn 4 3, 2 3 0,5 250
Meroauyeckas mneyn 8 5 3 3 0,5 430
IMpecc 12 2 2 4,5 0,8 125
Vyacrox ckjagupoBaHus 12 2 2 1,5 0,8 310
TIPOTyKILIMH

MOJTIOCHOE  paccrosiHme 1o ¢opMyiae (5.95)
Z,=2-34(3+4)=34m

AHAJIOTHYHO TIPOBOAMM pPACYETHl IS METO-
JHYEeCKHWX M TEPMHUYECKHX Teded, a Taxxke s
npeccoB. Pe3ynbTarsl cBogum B tabi. 5.7.

Jl7si y4acTKOB CKJIA/JMPOBAHUS TIPOIYKITHA
TIp¥ OTpedeNeHUH 3HaueHuid q,, ¢, 4 ¢, ,, pac-
CMaTpPUBAEM MX TOPU3OHTATBHYIO W BEPTUKAIb-
Hble TIOBEPXHOCTH KaK CAMOCTOSITENBHBIE HCTOY-
HHKM, TAK XaK OHM MMEIOT Pa3JIMYHYyIO TeMrepa-
Typy. OnpeznenseM cleayroulde IapamMerphl:

IIOIIa b TOPU3OHTAILHON NOBEPXHOCTU f =
=f=ab=2-2=4m%

001mMe TEIVIOBBIACICHUS OT TOPU30HTAILHOM
TIOBEPXHOCTH TIpH ¢, , /f = 70 xB1/M? (110 puc. 5.9)
5 = (Gru/f) =704 = 280 kBT;

IUIOIIAAb BEPTHKAIBHBIX TOBEpXHoOCTel [ =
=f=2@+bhHh=22+21,5=12M%

obmue TEILTIOBBIACIECHUS OT BEPTHUKAJIBHBIX
noeepxsocreit mpm g, /f=2,5 kBr/M> (1o
puc. 5.9) ¢, = (¢, ./) f=2,512 =30 kBr.

Hanee pacyeT NPOBOAUAM AHAJIOTHYHO pac-
YeTy jiIsi KaMEPHBIX TIeUeld.

Konu4ecTBO KOHBEKTHBHOW TEIUIOTHI, BhIe-
nsromedicy B TOMelNeHud, onpenenseM no ¢op-
Myxe (5.93):

Q,=5123 +4-105+ 8-170 +

+ 12-48 + 12-41 = 3463 xBt.

TABJIMOA 5.7. COCTABJSAIOIME TEILJIOBOI'O
BAJIAHCA U ITOJIIOCHOE PACCTOSAHME
MCTOYHMKOB TEIJIOBBIJIEJIEHHUA

Hctounnk Gem Do G Gupas Zo»
TeJIOBLIAEIEHUH kBt xBr kBt kBT M
Kamepuas meyn 300 123 177 102 34
TepMmuueckas neub 250 105 145 90 25
Metoanyeckast meur 430 170 260 155 3,75
Hpecc 125 48 77 51 1,7
Vuacrok ckiramuposa- 310 41 269 42 2

HUSL TIPOAYKITAH

Konu4ecTBO JIyuYucTOH TENJIOTHI, HAIpaBieH-
HOH B pabo4yro 30HYy NOMelleHHs, HAXOAUM TO
dhopmyte (5.94):

Qup,=2"102 4+ 4-90 + 8-155 +
+ 12-51 + 12-42 = 3226 kBrT.
Cpe,uHee n(;n}oCHoe paccrosiHue UCTOYHHKOB

TeHJIOBbIlIeJIBHHf’I B TIOMEIIEHUH BBIYUCIAEM TIIO
dopmyte (5.96):
5-3,4-123'3 4+ 4-2,5-105" +
= X
T5-12313 4 4-105Y3 +8-170'3 +
+8:3,75-1703 + 12-1,7-48'3 4 12-2-41%3
X =
+12-481% 4 12-4117
= 2,63 M.




I'nmaBa 6
BO3AYUIHBIE AYHIN

6.1. OBILUE MOJIOXXEHUS

Bo3spymmoe aymupoBaHHEe TPHMEHSIOT s
CO3/aHNs HAa TOCTOSHHBLIX paboyuMx MecTax Tpe-
6YEeMBIX METEOPOIOTUYECKUX YCITOBHIL IPH Tellno-
BOM OOJTyYEHHH U TIPH OTKPBITHIX NPOU3BOJICTBEH-
HBIX TPONECCAX, eCM TEeXHOJIOTHYecKoe 000pyao-
BaHHe, BbI/IE/SIOIIEE BpeIHble BEIIECTBA, HE UMEET
YKPBITHI WJIH MECTHOH BBITSKHOW BEHTWISAIUM.

IIpm amymmpoBaHMM MOXXHO TOaBaTh WM
HAPYXHBI BO3ayX ¢ 06pabGoTKOi ero B MPUTOY-
HBIX kamepax (OUYHCTKOM, OXJaKJAeHHeM M Harpe-
BaHHEM B XOJOJHBIN NEpPHOJ Troja B ClIyHae
HeoO6X0AMMOCTH), HWITH BHYTPEHHHH BO3IyX.

Bo3ayuwsoe aymupoBaHue HAPYXKHBIM BO3IY-
XOM MECT TOCTOAHHOrO npebblBanMs paboTaro-
LMX CIEQYET TIPOSKTHPOBATS:

a) IpH TEIUIOBOM OOJIyYeHUH HHTECHCHB-
HocThio 350 Br/M? u Goree;

6) Tpu OTKPBITHIX TEXHOJIOTHYECKUX Tpoliec-
cax C BbLICICHHEM BpEMHBIX BEIIECTB.

I1pu IPOeKTUPOBAHUK BO3JYLITHOIO AYIIMPO-
BaHUS JOJDKHBI OBITH IPHHSATH MEPHI, IPEIOTBPA-
WAKOMKe CAYBAHUE IPOHU3BOACTBEHHBIX BPEIHBIX
BbIZ[BHeHl/lﬁ Ha 6J'IH3KO PAacCmoJIOXEHHBIE TOCTOAH-
HBle paboume mecta. Bosmymmas crpys moykHA
ObITh HaNpaBleHa TakK, YTOOBI IO BO3MOXHOCTH
ACKIIFOYANOCh TIO/ICACKIBAHHE €F0 TOPSYero Wid
3arpA3HEHHOTO Ta3aMU BO3ayXa.

J1s BO3AyIIHOTO JYIIMPOBaHUS paGoumX
MeCT CieayeT TNpeycMaTphBaTh BO3AyXopacipe-
JeIATend, oOecIeynBaromie MUHAMANBHYIO Typ-
Oyau3aluio BO3JIyLIHOW CTpYH U HUMEIOIIe yCT-
poiicTBa NI M3MEHEHHs HANpaBIeHHS CTPYH
B TOPU30HTAIBHOH IUIocKOCTH Ha yrom 180°
4 B BePTUKAJILHOH ILTOCKOCTH HA yroia 30°.

IIpu NPOEXTUPOBAHMY BO3AYIIHOTO JYIINPO-
BaHUs HAPYXHBIM BO3AyXOM Clie[yeT IPHHUMATH
pacyeTHble TapaMeTpsl A IS TEIUIOTO NEpPHOAa
roga u b ans xononHoro mepuoaa.

Bo3aylmrHoe JyHIMpOBaHHE TP TEILIOBOM
o0myueHUM [OJDKHO ofecHeduBaTh HAa MecTax
TIOCTOSHHOTO TPeObIBaHUS paboTalomuX TeMIle-
paTypy ¥ CKOPOCTh ABHKEHHS BO31yXa B COOTBET-
CTBHM ¢ TaOi. 6.1, a TIPH OTKPHITHIX HPOM3BOA-
CTBEHHBIX Mpoueccax —IMoAmepKaHue HOpM MeTe-
OPOJIOTHUYECKAX YCJIOBMM M YHCTOTHI BO3/AyXa
B cootBetctBun ¢ 'OCT 12.1.005-88.

B tabn 6.2 mpuseneHnl ganssle JIMOT no
WHTEHCHMBHOCTH TeILTOBOTO 00nay4eHust Ha pabo-
YUX MECTaX OTACJIBHBIX BHIOB MPOU3BOACTB.

6.2. KOHCTPYKTUBHBIE PEHIEHUA

CucreMel, TOAAIONIME BO3AyX K BO3JYIIHBIM
IylaM, TPOEKTHPYIOTCH OTIETLHBIMU OT CUCTEM
IPYTOoro Ha3Ha4yeHHs.

IIpm npoeKTHPOBAaHUM CHCTEM BO3JYLIIHOTO
IyWIHPOBAHMA, KAK TPABHNO, ClieAyeT MPUMEHATH
Bo3ayxopacnpeaeautend Y/IB (tabn. 6.3). Boa-
JyXopachnpeaeauTenu OObYHO YCTAHABAMBAIOT HA
BBICOTE He MeHee 1,8 M OT noJsia (10 HMX HHXHEH
KpoMKH). [Ij1sl TylIMPOBaHMs TPYIIBI TOCTOSHHBIX
pabourk MecT MOTYT OBITH UCTIOJIbL30BAHBI BO3Y-
xopactpenenuteny BI'K wm BCIT (tumossle
cepun 4.904-68 u 5.904-47).

PaccTosiae oT Mecta BbINyCKa BO3ayXa 10
pabouero mecra cileAyer IPHHHMATH HE MEHee
1 M, a BO3AYIHBIM NOTOK A0JKeH ObITh HaNpas-
JIeH:

HA TPyIb 4YEJOBCKA TOPU3OHTAJNBHO WU
CBEpXy moja yriaoM go 45° pias obecredenus Ha
paboyeM MecTe HOPMHUPYEMBIX TEMIEPATYP W
CKOPOCTH IBHXKEHHS BO31yXa;

B JIMLO (30HY AbIXaHUS) TOPU3OHTANBHO WM
CBEpXy MoJ yriaoM g0 45° qns obecneveHns Ha
paboueM MecTe JONMYCTHMBIX KOHIEHTpaIuil mo
rasy 4 OBUTH; OPU 5TOM JOJDKHBI 0GECIeYMBATLCS
HOPMUpPYEMBIE TEMIIEPATypa M CKOPOCThL JABHXKE-
HHUS BO3AyXa.

Eciu HeBO3MOXKHO MOCTUTHYTH HOPMHpYe-
MOl TeMIIEPATYypPhI BO3AyXa B AyLIUpYOmeH cTpye
Ha paboueM MeCTe MOBBINIEHHEM CKOPOCTH [BH-
JKEHNA BO3MAyXa, clAedyeT ycraHaBauBath dopcys-
KH TOHKOTO pacmblia BOABI B MOTOKE MOJaBAEMO-
TO BO3JYXa Ha BBIXOAE M3 BO3/yXOPa3JarOUIETO
yCcTpoMcTBAa MM TPUMEHATL aAdabaTHYECKOe
OXJaXACHWE BO3AyXd MPU NEHTPAJM3OBAHHON
0o0paboTke ero B WPUTOUHBIX kaMepax. Koum-
4eCTBO BOBI, YHOCHMOM CTpyeH BO3ayXa, COCTaB-
nset okoxo ST ma 1 m® Bo3gyxa; KommuecTBo
CXKaTOT0 BO3AyXd NPH MPUMEHCHUH MTHEBMATHYEC-
xux dopcysHok —oxosio 0,5 xr Ha 1 xr pacmbuise-
MOW BOJBI.

VeTaHoBKE ¢ HPUMEHEHHEM HCKYCCTBEHHOTO
X0J10/1a TPEOYIOT 3HAYATENHHBIX IKCILTyaTAIllMOH-
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TABJIMI{A 6.1. HOPMbI TEMITEPATYP U CKOPOCTEI ABUXEHHUSA BO3JAVXA IIPHM BO34YIIHOM

JVIIMPOBAHUM
Kateropus TemnepaTtypa CkopocTh TemmepaTypa Bosmyxa .. °C. B Aymmpyioueii cTpye
TsbkecTn paboT Bo3Ayxa B paboue#t JBHKEHUS Ha paboyeM MecTe NPU UHTEHCMBHOCTH 00.1yuenns, Bt/m?
30HE [, ,, °C BO3AYXA, Uyopaes
/c 350 700 1400 2100 2800
1 28 24 21 16 —
2 -— 28 26 24 20
Jlerkas 28 3 -~ — 28 26 24
3,5 — — — 27 25
1 27 22 e S —
2 28 24 21 16 —
Cpenneit 28 3 — 27 24 21 18
THAKECTH 35 — 28 25 22 19
2 25 19 16 — —
Taxenas 26 3 26 22 20 18 17
3,5 — 23 22 20 19

Mpumeuanns: 1. TemnepaTypy B aymIHpYIOUIEH cTpye

TeMIepaTypel B paboueil 30He

Ha 1°, Ho npuHuMaTk ee He HIke 16°C.

cneayer nonmkare Ha 0,4°

NpH [OBHINICHUN

2. IIpn AMMTENLHOCTH TEIJIOBOro obOiyveHns Mesee 15 MuH unm Gonee 30 Mun B Teyenuwe 14 paGoTh
TeMIlepalypy B AyMHpYIOmed CTpye OMycKaeTcst MPHHMMATh COOTBETCTBEHHO H4 2° BhILIE WM HIKE 3HAYCHUI,

NPHBEACHHBIX B TalJuIe.

TABJHULA 62. UHTEHCUBHOCTb TEIJIOBOI'O OBJIVUEHUSA HA PABOYUX MECTAX

I1J1s1 HEKOTOPBIX BMJIOB ITPOM3BOACTB

TTIpousBoacreo

[podeccus pabouux

VIHTEHCHBHOCTH TEIIOBOro 06-

nysenuns, Br/m?

JoMenHBIR 1ieX I'opHOBbIE, YyTYHIHKA U JKETOOIMKA 700-2100
MaprenoBckuil Lex CraneBapsl, pa3IUBLIUKH, KOBLIOBbIE 700-2100
ManMHUCTHl 3aBaJIOYHBIX MAUIMH 1400-3500
TpoxartHblil nex CBapUIMKHA HarpeBaTeIBHBIX KOJIOILEB 350-560
CBapil¥Ki MeTOAUYECKHX Teveil 280-840
BanpnoBuKy, pe3ydkd, KOHTPOIEPHI 1000-2100
DrexkTpocranemiaBuab-  CraneBapsl, pa3iUBIIUKA, KAHABIUAKY, 700 2100
HbIA 1ex KOBIIIOBBIE
®eppocIuTaBHBIA 1EX [InaBUiBIAKE U TOPHOBBIE 700-2100
Iex padunupoBanus PadurupoBIHKY ¥ pa3IUBIIAKY 700
CBHWHIIA JIMCTUIIATOPIIMKH 1000
1000-1400

Kynenstopumkn
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IIpodoaxncenue maba. 6.2

Tpoussodcmeo Hpogpeccus pabouux Humencusnocms meniogo2o 06-
ayuenun, Bmfm?

Ilex orHeBorOo W 371eKTpo- Paboune oTpakaTespHBIX Medell OrHEBOTO 700-3500

JaTHYeckoro paduHupo- padUHUPOBAHHUS

BauUs Megu Paboune mo 3auucTke OTJIUBOK NPH OTHEBOM 10001400
papuHUpOBAHUA

Llex pabuHUpOBaHUS DJIeKTPOTATHUKH 700-2800

ATFOMUHMS

O6xuroBelif neX HukelIb- [leueBble, 3arpy3unkud U KOYerapb! MHOTO- 210-700

HOTO 3aBoja TIOOBBIX W TYHHEJbHBIX Tedei

Llex nmeyHOTO NHTHA BpOH30CIIaBIIMKA M Pa3IUBLIHKY 350-1400

Ilex uarorosaenus Capumiuku (CBapka T'OPJIOBHHBL C KOPILyCOM) 560-1400

K TPOJIaMN
TepMmuctbl 1000-1000
Vknaguuxu cnupaneit 70-140
3aBapuidKi HOXEK 3IeKTPOJIaMIl 280-410
OTKkayedHUKH BO3ayXa 350-410
Hactpolmuku 3aBapooTKaUeHHBIX ABTOMATOB, 280-560

OIIePaTOPHl KOJOOBBLIIYBHBIX aBTOMATOB

Otnenenne 3aekTpoHHO-  CBapmukd (CBapKa rOpJIOBHHBI C KOHYCOM) 560-700
JIy4eBBIX TPYOOK
Cpapmuky 1o IpuBapke AOHbEB 1000—1400
IMoMOILIHHK TEpMHUCTA 1000-1750
MauHHO-BaHHBIN 1IEX OnepaTop Mamuns! 2-JIAM 420-770
Gy THUIOYHOTO 3aBoja OTHOCUHKH y Teud 820-1300
3arpy3uuku GyHKepoB 500-770
3arpy3yHKky LIMXTHI B He4b 1400-2800
Ilex u3roToBIEHUS Paboune Ha BHIpaOOTHOM BepcTake MevH:
COPTOBO¥ MOCYBL TIpH B3ATUH CTEKJIA U3 TeHU 27003000
TIpU BbIAYBKE Ha ILIOINAIKE 175700
Bannas neus oTAedeHds HaGopHIUKA CTEKIOMACChi 2500
napproMepHON Tapsl Ornepatophl Ha MOJIyaBTOMATAX 580--700
OTHOCUUKH y TIeYn 1400
MammHHO-BaHHbIH 1ex Macrep nepBoii n Bropo# pyxu maumnsl BBC 10001750
CTEKOJIBHOTO 3aBOja Ha BTOPOW IUIOWIAIKE
Boprosbie y meuu 140-210
OTnoMIUKA 210-350
Pe3ynxn 150
Iex cranuuu3anyu Macrep y neun 850

CTCKJ1a
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IIpodoancenue maba 62

Tpouseodcmeo

IHpogeccust pabouux

Humencusnocms menioeozo 06-
ayuenus, Bm/m?

Iex npousBoacTBa OmnepaTopbl TIPeCCOBBIAYBHBIX MAaIlNH 350-850
CTEKJIOTAPbI

I'opHoBO# 1ex amekTpo- Koueraper ropuos 350-1000
TEXHUYECKON KepaMUKU

u pappopa

llex TynHenbHbIX Meuedt  Kouerapwl u paboune mo 3arpyske u 350 1400
JUIS OOKHUTa M3ACIUA U3  BBITPY3KE H3JCTIHM

KepaMuKu

CynmnbHoe oraesieHne — Paboune 1O paspaBHUBaHWIO u cOopke 350-2100
H30eIui U3 KepaMUKH MaTepHaioB

IIpeccoBelil nex pesuno- IIpeccoBmuku 350-2100
TeXHUYECKUX M3 aesuil

OOGXUTOBBIA IEX 1ie- MamuHUCTE M CMa34MKKM BPAINAIOLIHXCS 7001400
MEHTHOTO 3aBOjJa nieuei

Llex obxwura Kuprmua Ca4uKu M BBITPY3YHKH 350-850

B KOJIBIEBBIX II€4ax

HBIX W KaNWTaJbHBIX 3aTpaT, MO3TOMY HCKYCCT-
BEHHOE OXNaXJeHHEe BO3/IyXa CleAyeT IPUMEHATH
TOJBKO B CIIy4asix, KOTAa HOPMHpyeMas TeMIlepa-
Typa Bo3jyxa Ha pabouem Mecte HIDKe TeMIepa-
TYpHl IPUTOYHOTO BO3/yXa, MOJYYeHHON TIpH ero
a/mabaTHYeCKOM OXJIAXICHUN.
VundunuposaHHple AyMAPYIOUIME BO3TyXO0-
pacnpegemurenn YAB (puc. 6.1 u 6.2) pexo-
MEHIYIOTCS K TIPEANOUTUTEILHOMY NPUMEHEHHIO.
Ounn paspaboTtasbsl B CICAYIOUIUX HCIOJIHCHHSX:
HWKHUHA TI0aBOI BO3ayxa Oe3 ysnaxHeHus Y /JBH
i c yBiuaxHeHueM Y/IByH; BepxXxHUH T0IBOX
Bo3jiyxa Ge3 ypinaxuenus Y IBB 1 ¢ yBraxHeHHeM
VABys. Bo3sgyxopacnpegeadTeilb COCTOUT U3
KOpIyca, BHYTPHA KOTOPOTO DACHOJIOXEeHHI NOBO-
pOTHBIE HANPaBJIAIOLINE JOMATKA M YCTPOMCTBO,
ofecrieunBaromee KMHEMAaTHIECKYO CBs3b OJoka
JIONATOK ¢ Hanpasastome pemieTkoi. Mi3aMenenue
HanpaBJIeHds OyIIHpPYIome#d CTpyd B TOPH3OH-
TanbHOM ITOCKOCTH OCYLIECTBIISETCS MOBOPOTOM
BO3IyXOpACIPENeTUTE NS, /I Yer0 OH yCTAaHABIIM-
BaeTCsA Ha LIAPHHUPHOM (IAaHNEBOM COeANHECHUU.
B BepTHKATBHOM IIJTOCKOCTH HAMpPAaBIEHUE CTPYH
MOXHO H3MEHSTL OT TOPU3OHTAIBLHOTO TIOJNOXKe-

HUS 70 yrijia 45° BHU3 TOBOPOTOM HaNpPaBJIAIOIIEH
pemwetkd. [ToBopoT pemietrku ¢uxcupyeTcss B
M060M NOJIOKESHHHU. [[J7Is yBlaKHeHHs BO3/yXa Ha
HANpapJIglomed pelleTke YCTAaHABIMBAIOT Gop-
CYHKM C ITHEBMATHYECKHMM paCIbIICHUEM BOJIBI,
KOTOpBIE MOTYT NEePEMEILATHCA KaK II0 BepTUKAIH,
TaK M M0 TOPU3OHTAIN HaIpaBJsgioniel pereTky,
TEM CaMBIM CO3/1aBasi ONTUMANBHBIE YCIOBUS AMst
YBIIAXKHCHHS.

IToBopoTHet nymmupyrowmit natpyboxk IMIT/]
(puc. 6.3) COCTOMT U3 BEpPXHEro, CpemHero u
HIDKHETO 3BeHbeB. HrxHee 3BeHO nMeeT mopkaToe
KBa/JIpaTHOE BBIXOJHOE CeYCHHUE M COEAUHSCTCS CO
CPefHUM 3BCHOM OCbIO, BOKPYT KOTOpPO# OHO
MOXeT ObITb IIOBEPHYTO BHU3 Ha yros 23°.
Huxnee 3peHo matpybka (uxcupyercs B 3agaH-
HOM TIOJIOXKEHHM ABYMS 3QKAMAMH, PACIIOI0KEH-
HBIMA Ha GOKOBBIX MOBEPXHOCTSIX CPEAHETO 3BeHA
natpy6ka. IToBopoT cpeaHero 3BeHa AyUIHPYIO-
Iero naTtpybka BOKPYr BEPTHKAJIBHOH OCH OCY-
LECTBIISETCS C MMOMOLIBIO TPEX POJUKOB, ONUpPA-
FOIMUXCS HA HENOJBWXHBINA (haHen BepXHEro
3BeHa. [lonmoxenne marpybka dukcupyercs cro-
nopHbIM GonroMm. Hymupyromuii matpybok xpe-
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Puc 61 YHHQUUMPOBAHHBIA AYIIMPYIOIIMM BO3AyXopacnpeaeauTesb THoa Y AB Ge3 ysnax-
HCHMS BO3AYyXa
@ HWKHMI TOABOJ BO3AyXa 0 BEPXHHH NOABOA BO3dyxa, / KOpmyc 2-—HANpPABIAIOIINE NOnaTk# 3 Ha-
NpaBAfIOWan pemeTka 4 INapHUpHOE (aNNeBOe LOeAHHCHHE
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a)

o

Puc. 6.2. YuudHnapoBaHHBIN QyIMpYOIHEA BO3ayxopacnpeneuTens tuna VB ¢ yemaxse-
HHMEM BO3IyXa

a—HHXHHH TOMBON BO3myXa; 6—BEpXHHMIl MOMBOA BO3Ayxa; /—Kopuyc; 2 Hanpapasiomue jgonarku; 3 Ha-
NpaBJIAIOMAN pellieTka; 4 —IIAPHUPBOE (aHLeBOe COeMMHEBHE; 5 —NEEBMaTHYeCKan (opeyBKa
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OUTCA K BO3AYXOBOMAY (DIAHIEBBIM COCIAUHCHUEM,
ISl 4ero BO3AYXOBOA JAOJDKEH OBbITh HAXEKHO
IPUKPEIUIEH K CTPOUTEIBHBIM KOHCTPYKITHSAM.

Bosgyxopacnpenemureu T (cm. puc. 6.4)
paspabotansi ¢ BepxuuM (I1s) u mwxnuMm (IT0n)
HOABOAOM BO3AyXa. Jymupyromue mnaTpyoOku
COCTOST U3 HANPABISIIOIICH PEIeTKH U KOpImyca,
KOTOPBI C TOMOIIBK TNOBOPOTHOIO IHApHUPA
HIPUCOCTUHSICTCS K BO3JYyXOBOAY, IOABOISIUEMY
NPUTOUHEBIA BO3AYX. J{Ts yBIKHEHHs U OXJax/ie-
HUs TIOJJaBAEMOT0 BO3/IyXa NMPUMEHEHBI GOPCYHKH
®II-1 u ®OI1-2 ¢ nHeBMaTHYECKUM pacnblIeHUEM
BOAbl. J{aBleHWE CKATOro BO3AyXa AOIKHO CO-
crasaare 0,3-0,4 MIla, pacxoa ckaroro Bo3amy-
xa 12-28 xr/u Ha QopcyHKy, pacxomg BOJBI
20-45 xr/u. Oas nmarpybkos IIAV-3 u IIAV-4
HIPUHATO 1O OAHOH QopcyHke, a ans ITIY-5— e
¢popcynku. Beibop THma M komM4ecTBa (POPCYHOK
ycTaHaBimBaeTca pacueroM. M3MeneHue Hanpas-
JIeHUsl BO3AYIIHOIO MOTOKa 1 (akena pacmbLisie-
MOH BOABI B BEPTHKATBHOH IIOCKOCTH OCYILIECT-
BJISICTCS TOBOPOTOM JIONATOK HANPABISIOMICH
peuieTky (C YKPEIUTCHHBIMU Ha Heil (OpCyHKaMH),
B TOPU3OHTAIBHOH IIOCKOCTH—IOBOPOTOM IYy-
HIMPYIOMIEro MarpyOka BOKPYr CBOCH OCH ¢ MO-
MOWIbEO TIOBOPOTHOTO  [UAPHUpA IO  CEpUH
4.904-14.

C neablo OpraHu3aniid CEpudHOrO BEHIIYCKa
DyIIUPYIOIINX BO3AYXOpPACIpENenuTenc mpe-
npusituamu HITO TlpoMBeHTU AN, UHCTUTYTA-
mMu BHUUI'C u I'TIM TlpoexTnpoMBeHTHIAUUS
pa3paboTaHBl YEPTEXXHW Ha BO3AYXOpacnpeaeru-
Tellb TNOBOPOTHBEIA peryiaupyemMbiit Tuma Bl
(puc. 6.5 u 6.6). Bo3myxopachpeiemuTeIb COCTOUT
#3 HEIOABMKHOM M IIAPHUPHO COCAMHCHHOM ¢ HEM
MOBOPOTHOM 4acTH, UMEIOICH 1Ba GOKOBHIX peb-
p2 ¥ THOKHii 3JIEMCHT B BHIAC NPSIMOYIONBLHOIO
macta. OQMH KOHeEn JIMCTA TIPUKPEILICH K TMOBO-
poTHOH wacTH, a JApYyrod mnepeMeuiaeTcs Ipu
MOBOPOTC BOOJIb 3aJHCH CTEHKH HEMOIBIOKHOM
YacTd. YTOINl MOBOPOTA MOABWKHOM 4acTU OTHO-
CHTEJIbHO MPUCOETHUHHTEILHOTO HaTpyOka u3Me-
peress ot 0 mo 80°. Ha Brimycke mOBOPOTHOHR
YacTH yCTaHOBJIeHa pewietka Tuma PB (Momudm-
karus PB3, cocrosmias TONBKO U3 BeepHOH pe-
metku) no cepunt 5.904-50. Pasmepst pemserku PB
i Bosayxopacnpeaenutene#t BIT1 u BI13 co-
craBnsioT 250 x 400 MM, aas BI12 u BI14-400 x
x 600 MM. VYron ycTaHOBKM KpaiHUX JIOIATOK
pemieTku u3MeHsieTcs oT 0 no 45°. Tlpu atom
CTpYsl M3MCHSCTCA OT KOMIIAKTHOM (IIpu mapai-
neIbHOH YCTAHOBKE JIONATOK) O BeepHOH. s

Puc. 6.3. IloeopoTHslil aymUpyroimMi maTpybok THHA
I

1-Bepxuee 3BeHO, 2 OMOPHBIE POJIHKH, 3 —cpejlHee 3BEHO; 4 Inap-
HUP, 5 —HMXHee 3BEHO

BBIDABHUBAHUA HOTOKA BO3yXd UMEETCH AB2 psija
paccekaTenel B BUAC MIOCKHX JIONATOK, TIPHKPEII-
JICHHBIX K OOKOBBIM CTEHKaM Ha BBEIXOAE U3
HETOABMXXHON 4YacTH, a TakkKe K CTEHKAM IOBO-
poTHOI 4acTm mnepen pemieTkod. Hemomsmxuas
4acTh TPUCOSTUHAETCS C TOMOIIBIO (raHma K
NOABOJAAIIEMY BO3AYXOBOAY HPSIMOYTOIBHOTO
(Bosayxopacupeaenuren BI11 u BI12) u xpyrio-
ro (BII3 u BII4) ccuenus. B mocienneM ciydac
B HENOJABIDKHOM 4aCTH BO3[YXOPAaCHpeae/IuTEICH
BIT3 u BIT4 umeeTcs nepexo ¢ NPSIMOYrOIbEHOTO
Ha KPYIJIO€ CeYeHHWE W JONOJIHUTCIBHBIC AETau,
obecnieunBaoOIUe BO3MOXHOCTh TIOBOPOTA BO3IY-
Xopacmpeaeaurenst Ha 360° BOXpyr ocu momgBoas-
1ero Bo3AyxoBoza. Bosayxopacnpenesaurena Mo-
TYT YCTA4HABIMBATHECS BEPTHKANBHO IIPH BEPXHEM
NOABOE BO3AyXa WU TOPU3OHTAIBLHO IIpH OOKO-
BOM n0aBoJie. OCHOBHBIC XapaKTEPHCTHKH BO3IY-
xopacnpeaenureneit tuma BIl mpusBegenst B
Tabn. 6.4.

Ilpu tennoBom 06syUeHAM TIOCTOSHHBIX pa-
604X MECT HarpeTbIMH MOBEPXHOCTSMHU UHTCH-
CHBHOCTBIO OT 140 10 350 Br/M? mpeaycMaTpusa-
eTCS YCTAHOBKA BEHTHIATOPOB-BEEPOB (adparo-
poB). Tlpu npuMeHEeHHH BEHTUIATOPOB-BCCPOB
creyeT obecneunBaTh HOAACPKAHUE JOTYCTHMOR
I'OCT 12.1.005-88 TemmepaTyphi BO3yXa YBEIH-
yuBasg ckopoctk Ha 0,2 M/c Oonee ykazaHHOI
B atoM ['OCTe. Jng aToil nemum IylnmMpoBaHue
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Puc. 6.4. dywmpyromue narpyoku tena I17

@ -C BEpXHHM TOABOAOM BO3[yXa. f/—C BHXHHM MOABOAOM BO3-
ayxa; | BO3AYyXoBOM; 2 KOpityc; 3—HampaBjsiouwlas pemerka

a b

]

Puc. 6.5. BozayxopacnpeneauTens noBOPOTHBIA peryJ/m-
pyeMei Tunma BI1 ¢ npHcOCAMHHTENBHBIM NAaTPyOKOM
ApsMOyrobHoro ceuenus—BIT1 u BIT2

1 - HenoABWXHas 4acTh; 2—ITOBOPOTHAs 4acTh, 3 ruOkuil .smMcI;
4— paccekaTenu: 5—BeepBas pellerka

pabouyux MeCT BHYTPEHHUM BO3AYXOM OCYIIECT-
BIIIETCA IIOBOPOTHBIMH a’paropamu [TAM-24
(puc. 6.7) BeimyckaeMbiMu CTapOOCKOILCKAM Me-
XaHWYeCKUM 3aBOJOM. A3paTop COCTOMT H3 Oce-
BOTO BCHTHWJIATOPA, MOAAa4a KOTOPOTO COCTABJIACT
24000 M3/u  BO3ayXa, ONEKTPOABMraTeNs THIA
4A100L4V3 MmomuocThio 4 XBT, 1 UMeEET aBTOMA-
THYECKOE YCTPOUCTBO, MOBOPAYHBAIOUIEC BCHTH-
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Puc. 6.6. BosayxopacnpeaeiuTens NOBOPOTHBIA pery-
nupyemblid 1una BI1 ¢ npucommsauiensHeiM natpybxom
xpyrnoro cedenus — BI13 n BI14

1/ —HenmomBMXKHAA YACTL; 2—NOBOPOTHas 4acib; 3 THOKMH Jmci;
4 — paccekalesi; 5—BeepHas PEIETKa; 6 — Nepexon

astop 11 pa3 B 1 mun. Pabouee xomeco BeHTUIS-
TOpa YKPEIUIEHO Ha BaJly INEKTPOABUIATEISA U
3aKIH0YEHO B 0OevaiiKy, COeMUHEHHYIO C HAlpaB-
JISTFOIMM anmapaToM. DJICKTPOJBUrATENIE ¢ pabo-
YUM KOJIeCOM W HAaNpaBJSIOIMH anmapar Ipa
IOMOIIU PEIYKTOPA MOTYT COBEPIIATH IIOBOPOT
B 00¢ CTOPOHBL. YTOJI HOBOPOTA PETYIUPYCTCT OT
0 1o 60°. Ha HampaBIsOLICM anmnapaTe yCTAHOB-
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6.2. Konempyxkmushsie pewenus

TABIULA 6.4 XAPAKTEPUCTUKU BO3AYXOPACHPEJEIUTEJIEN TUIIA BIt

Mapxka Pa3sMepsl, MM Macca, kr Pac‘len}aﬂ rr?zoumﬂb’ Koapounuents:
0
ax? B L m n £
dy

BII1, BIT3 250 x 400 536 465 869 14 2,65
450 594 589 1309 22 ol 2.72
4,7 5 1,90
52 18
BII2, BI14 400 x 600 E @ ﬂ i3_ 0.24 1,46
560 704 719 1789 42,6 1,53

INpumewanus: 1. Pasmepnl u Macca Bosayxopacmpeneiauteneit BI1lu BII2 npuBegeHbl B umcinuteste, BII3

u BIT4-B 30ameHaTese

2. KoaduuumenTsl m 1 n A% KOMNARKTHOH CTPYM NpPUBCACHBl B YHCJAMTENC, MUl BCCPHOM B 3HAMCHATEIE,
3. KoapduuuenTs! & npuseneHbl mps BEPXHEM MOABOAE BO3AyXa nod yriom 80’ K BepTHKAlIM B BEDXHeil CTpOKE,
non yriom 45°- B cpeaHel CTpOKE M BEPTHKAJILHO BHH3 B TPEThbel CTpPOKe. B dHMCIMTEsIC NPUBCAEHBI 3HAYEHHS NSt

KOMIIAKTHOM CTPYH, B 3HAMEHATEJNe — 111 BEePHOIL.

jeHa (opcyHKa, KOTOpas IOAACT PACHbUICHHYIO
BOJly B MOTOK Bo3ayxa. PacctosiHMe OT aspatopa
10 pabovero Mecta OUPEACISAETCS KOHKPETHBIMU
YCJOBUAMH, MAaKCHUMAbHOE DACCTOSHUE PpABHO
20 m. KonudectBo Boabi Asg HOPCYHKH peryim-
pyeTcsl BEeHTUJIEM, MakCAMANBHBEIH Pacxoa BOABI
30 m/4, naBneHue Boabt Aaa  (opcyHku 0,2
0,3 MITa. Bo3ayurHeiid BeHTn7b (OPCYHKH CeIy-
€T OTKPBIBATH HOJIHOCTEIO, AABJIEHHE B Marucrpa-
MM mpH 3TOM A0KHO ObiTh He Hike 0,5 MIla,
MakCHMAaJIbHBI pacxod BO3Ayxa Ha (opcyHky
140 m3/9. TIpu mopMaIbHON 9kcIuTyaTanuu Qop-
CYHKHA BOJA4 M3 Hee IOJDKHA BLIXOAWTh B BUE
MEJNIKOH BOJSHON NBUMM (Kamju BOIBI OTCYTCT-
ByOT). O6pazoBaHue Kameilb BOAHL 3a (OPCYHKOH
CBUIETENILCTBYET O MOHIDKCHUN JIABICHUS BO3yXa
B MarucTpas.

B nomemieHusx 0OIIECTBEHHBIX, aIMUHHCTPA-
THBHO-OBITOBBIX ¥ TPOM3BOACTBEHHBIX 3/AHUIA,
coopyxaeMblx B IV xmmaMaTuyeckoM paiione,
a Takxe mMpH OGOCHOBAHWH W B APYTUX KIUMAaTH-
ueCKHX pailoHax, Mpu M30BITKAX SBHOH TEMIOTHI
Sonee 23 Br/mM® ciliefyer npenycMaTpHBaTh 0-
HNONHATEIRLHO K 001Ie0OMeHHOH NPUTOYHON BEH-
THSAMK YCTAHOBKY IIOTOJIOYHBIX BEHTHIISTOPOB
JUTSl YBEIHYEHH CKOPOCTH [BIDKEHMsI BO3AyXa Ha
pabouux MecTax MJIM Ha OTJCIHBbHBIX. Y4acTKax
B Tewipiii mepuom rona na 0,2-0,3 m/c Gonee
monycTuMmblix  ykaszaHHeix B [OCT 12.1.005-88
nny B npunoxernn k CHulT 2.04.05-86. s atoit

Puc. 6.7. TToopoTHslil asparop [TAM-24

I —cron noBopoTHbIi, 2 peaykiop, 3 ONCK1POABUTA1ENb, 4 —Pa-
Gouee xoneco, 5—nHeBMA 1Wyeckas Gopcyirkd, 6—HanpasiAroMIKR
annapar, 7 KHOMOuHBIK Nyck, § croiika, ¥-Boma, /0 BO3IOyX

NeIH HMCHOJB3YHOTCS HOTOJOYHBIC BEHTUIATOPHI
BITIK-15 «Coro3» (puc. 6.8), «3anresyp-3» u «3an-
re3yp-5». [1oToNOUHBIE BEHTHIISTOPEI COCTOAT M3
OfAHO(A3HOTO 3IICKTPOABUTATEIS  HAIPSHKEHUCM
220 B, nomacTeii, CHCTEMbl OJBECA U CTYNEHYATO-
ro perymaropa ckopocTH. B NIpOMBINUICHHBIX
30aHUSX BEHTIUIATOPH! YCTAHABIMBAKT HEMOCPC-
CTBCHHO HaJ1 pab0YHM MECTOM Ha BBICOTE OT I0J1a
3-6 M.

Ipu pasMerieHUN NMOTOJIOYHBIX BEHTHIATO-
POB B TPaXAaHCKUX 3TAHUAX HYXHO PYKOBOJ-
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. 7500
N
N
Puc. 6.8. Bentunsitop moTtosounbiii  THma  BITK-15
«Coroz»

CTBOBATHCS CICAYIOUMMH COOOpaKeHUAMHU:

KOJIMYECTBO BEHTHIATOPOB, 0OCIYKUBAIOLIMX
TIOMELICHIE, OTIPENEIACTCS NCXO/I U3 HOPMBI TTOf1a-
4y Bo3yxa 650-900 M3/y ma 1 M? momaay nomna;

B IOMEUICHUAX, TAE IOCCTHICIU CBOOOIHO
TICpeIBUTAIOTCA 1O Beel mnomanau ((oiie, BbicTa-
BOYHBIX 34J1aX W T.I.) BEHTWJIATOPHI pa3Mermia-
FOTCS PaBHOMEPHO 10 ILTOIIAU HOMELICHHUS;

B IOMCIIEHUSX C QUKCUPOBAHHBIMH MECTAMHU
pasMereHus MOCeTHTENeH (pecTOpaHbl, 3PUTEIIb-
HBIC 3aJ1bl, aJIMUHUCTPATUBHBIC TMOMEHMICHUS ¢
T.T.) BEHTWIATOPH! yCTAHABJIMBAIOTCS Haa IIPO-
XOJaMH.

TIpuMeHEHHE TMOTOJIOYHBIX BECHTHISTOPOB HE
ClEAyeT OrpAaHWYHMBATL palOHAMH C JKApPKUM
kmumatoM. WX pandoHansHO TIPHMEHSTH W B
paiioHax ¢ yMEpcHHBIM KiauMaToM. OcHOBHEBIE
TEXHUYCCKUEC JTAHHBIC NMOTOJIOYHEIX BEHTHIATOPOB
TIpUBEACHBI B Tabm. 6.5.

TABJIHUIA 6.5. TEXHUUECKHUE JAHHBIE
NOTOJIOYHBIX BEHTUIATOPOB

Tun IIpol3BONTENE-

Mom- Macca,
HOCTB, M>/4

HOCTB, BT Kkr

BIIK-15 «Coro3» 6000—19 200 74 8,4

«3aHre3yp-3» 10 000 50 4,6

«3aHresyp-5» 14 000 55 55
6.3. PACYET BO3AYIIHLIX AYWENR
IlocTikeHNe HOPMHPYEMBIX HapaMeTpoB

BO3/yXa OHPEACIACTCA PacieTOM IO HPeAC/IbHBIM
(OCEBBIM) 3HAUCHUSAM IMAPAMETPOB BO3IYLHHOM
CTPYY HA NOCTOSIHHOM paboyeM MecTe.

3a pacyeTHBIC BEeJIMYUHBI HA MOCTOSSHHOM Da-
6oYeM MeCTe PEKOMEHAYETCs IPHHHMATE!

MUHAMAIIBHYI0  TEMIEPAaTypy  BO3AYIIHOH
CTPYH —PaBHOU HOpMEpyeMo#l mo Tabn. 6.1, ecnu
TEMIEpAaTypa BO3/JyXa B NOMEIUCHUH BHIIIE HOP-
MUPYEMOii; eCll TeMIepaTypa BO3AyXa B TIOMe-
[HIEHU! HUXE HOPMHPYEMOH, TO MaKCHMAJIBHYIO
TEMIEPAaTypy BO3MYINHOH CTPYH CIEAyeT NPHHHU-
MaTh paBHOH HOpMHUpyeMoli mo Tabux. 6 mpu Ten-
J0BOM OOJIy4eHHM WHTEHCHBHOCTbIO 350 BT/M?
u Oonee no 1abn. 1 TOCT 12.1.005-88 mpu ot-
KPBITBIX IIPOM3BOJCTBEHHBIX IPOIECCaXx;

MHHHMAJIbHYI0 KOHIEHTPANUIO BPEJHBIX Be-
HIECTB B BO3AYWIHOM cTpye—paBHoi TIAK mo
npuint. 2 FOCT 12.1.005-88;

CKOPOCTb [BIDKCHUS BO3MAYIHHOH CTpYyH —CO-
OTBCTCTBYIONICH MIHUMAJILHOW TeMICPaType cMe-
CH BO3AyXa B AYIUUpYHOIICH cTpye mo Tabm. 6.1
Opd TEIUIOBOM OOJYYCHHH HHTEHCHBHOCTEIO
350 Br/M> u 6onee wm mo Tabn. 1 T'OCT
12.1.005-88 npu OTKPBITHIX IPOU3BOACTBECHHBIX
npouneccax.

Tlpn pacuere ompenensercsa THUIOpa3sMep Iy-
[IUpYIOLIEro BO3AyXopacnpenenurens F,, cko-
pPOCTL BBITTYCKA BO3LYXa Uy M PACXOJ BO3AyXa Ha
Bozayxopacnpeaenurens L. Temnepatypa mpu-
TOYHOTO BO3[yXa HAa BBIXOJE W3 BO3AYXOpACH-
peAcIuTENs ¢, JOJDKHA ObITH MEHBINCH WM pas-
HOM HOPMUPYEMOIA.

Pacuer npousBogurcs u3 yciaoBus obecrede-
HAS HOPMUPYCMBIX ITapaAMETPOB BO3AYyXa Ha TO-
CTOSIHHOM paboueM MecTe N0 clieayromumM Qop-
MyJiam:

a) TIPH TEIIOBBIIENCHUAX U L, > [o, TOTY-
YCHHOM NMpU agnabaTHYeCKOM OXJIaXKACHUH BO3/IY-
xa wid 0e3 OXNaXJACHUsd,

2
Fo - l:(tp.a - tnopm)x:l :

(tps - to)n

Uaopmx >0

y————
m/F,

TAE X —PACCTOSHUE OT BO3AyXOpacnpeeanTess 40 pado-
4ero Mecra, M, m, H—COOTBCTCTBCHHO CKOpOCTHOﬁ H TEM-

nepaTypHslil  Ko3bGUIMEHTEl  BO3AYXOPACHPEAETHTENS
(cM. Tabu. 6.3);

(6.1)

Uy = HOpM * (62)

6) Tpu TEMIOBBIACNEHUAX U L., < Io, IOTY-
4YeHHOW NPH auabaTUYeCKOM OXJIaXK/JICHHY,

Fo = (x/n)?; (6.3)
Do = Unopme (6.4)
tO = tHcpM’ (65)
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Puc. 6.11. Homorpamma 1 OnpeaesieH s THIIOpa3Mepa

T

nng-8

fn4-6

E

Ayxa Ha Y]IB
XM LD’MJ/U
¥’ 10000 +
T 47‘5 _1
14 5000 +
4000 +
05 Jooo +
T 2000 +
+3
{ 1000 +
T4 500
400 +
500 +
T? 200 L
478
T 7 ' I
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41 159
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PR
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T
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Prc. 6.12. Homorpamma aj1s onpeaenesus pacxoga BO3-

nayxa Ha ITITJ
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Puc. 6.13. Homorpamma 114 onpeaeneHus THIIOpa3Mepa
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Puc. 6.14. Homorpamma asis onpeienienus pacxoma Bos-
nyxa Ha I[1JQ

T.€. TpeGyeTcs HCKYCCTBEHHOE OXIaXACHHC BO3-
Ayxa;

B) NIPH ra30- U IBUICBBLACICHUNX U, PAcCUH-
TeIBaeTcsa 1o popmyne (6.2), a

_ 2

(.Zp_3 —zy)n

(6.6)

rae MK -mnpenenbHo fonycTuMas KOHUEHTpAHAs Bpea-
HbIX BCHIECTB Ha pPabo4eM Mecle B COOTBETCTBHH C
apun. 2 TOCT 12.1.005-88; z,, u zo—KOHUEHTpaLKs
BPEIHLIX BEIUECTB B BO3OyXxe paboueil 30HBI M B pUTOY-
HOM BO3JYX€ Ha BBIXOJE M3 BO31YXOpaclpeaeSuTens.

Ecnw 3aganet Bennyunsl m, n, F, 1 x creayer
OIIPEAENATE: vy IPH X < m ./ F 110 dopmyie (6.4);
fo mpu x <n./F, mo dopmyre (6.5); v, mpu

x> m./Fy no dopmyne (6.2); t, npu x > n\/F0
o gopmyiie

(tps — luops) X
n/F,

Ha puc. 6.9-6.14 mpuseieHsl HOMOTPaMMBL,
TOCTpOeHHble TI0 popmynam (6.1)~(6.6) ans Tu-
NOBBIX KOHCTPYKIUH NyMHPYIOWIAX BO3AyXOpac-
TIpeaeTHTENeH.

fIpumep 6.1. MHTEHCHBHOCTL TEILIOBOro OG-
AyyeHHs Ha pabodem Mecte pasna 700 Br/m?;
KaTeropus paboT -CpefHell TSKECTH; TeMIepaTy-
pa B paboucid 30He momeuienus 7, , = 30°C; Bos-
MOXHOE MUHUMAJTbHOE PACCTOSIHHE OT BHIXQAHOIO
CEUCHMsl MYIMPYIOMIETO BO3/1yXOpacipeAeuTess
no paboyero mecra x =2 M. IlyreM agmabatu-
4€CKOM 0OpaboTKM TMOAABAEMOrO BO3IYyXa MOXHO
NOJIyYuTh TeMmepatypy t, = 21°C. Onpenenurs
TUNOPAa3sMEp Bo3ayxopacnpenenutens ¥ AB n tpe-
OyeMpiil /1 AYIUHPOBAHKA PACXOJ BO3AYXA.

Peienue. Tho Tabm. 6.1 nUpu MHTEHCHBHOCTH
o6ayuenus 700 Br/m? u pabore CPEITHEH TSIKECTH
TOJYUAM Uyopy = 1 M/C U 1,4, = 22°C. VauTbiBas
HOBBILICHME TEMIEPATypel BO3AyXa B paboucii
30H¢ Ha 30 — 28 =2°C, Temmeparypy Bo3ayxa
B CTpye, COTIacHO mpuMedanuto 1 x Tabm. 6.1,
cneayeT noHm3uTh Ha 0,4 x 2 = 0,8°C, T1.e. npu-
HATb PABHOHU t,,,, =22 — 0,8 = 21,2°C.

Hpu t,,,, > f, M0 popmyne (6.1) pacuerHas
mionaaer Bozayxopacnpeaenutens YJIB cocra-

BUT:
30 —21,2)272
F0=[(———~)] = 0,16 M.
(30 — 21)3,9

YcTaHaBIuMBacM
VIB-1 ¢ F,=0,17 Mm%

6.7)

g =1, —

BO3AyXOPACIPEAC/TUTEND
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7.1. Obwue no.aosxcenun

OnpegensieM CKOPOCTh BBIIYCKa BO3IAYXa MO
tbopmyne (6.2)
1-2
vy = ————= = 0,8 m/c.
6./0,17

TpunumaeM v, = v,,,,, = 1 M/c.
PaccuuTthbiBaeM pacxox BO3AyXa, MORABACMBII
Yepe3 BO31YXOpacHpeeHTENb:
Ly =3600v, Fy = 3600 x 1 x 0,17 =612 m%/u,

[Ipumep 6.2. OnpenenuTs IO HOMOrpaMmaM
tanopasmep Y /B u pacxon Bo3ayxa Ha ayludpo-

BAHHC [PH CIEAYIOUMX WMCXOAHBIX JAHHBIX:
x=4M 1, =l =9°C. 1, —1t,=12°C;
Zpo— IAK = 16 Mr/™M; 2z, — zg = 40 Mr/nm3;
Voprs = 3 m/c.

Pewenue. o nomorpamme puc. 6.9 coegurs-

eM TIPAMOM IMHUEH TOUKH Ha IIKajax f,, —
— o

= Lyopu = 9°C 1 £, — 1, = 12°C. B Touke nepece-

YeHus co wkanoi (z,, — IAK)/(z,, — z,) nony-

yaeMm 3Havenue 0,75. Tposoaum mpsamyro, coenn-
HsEomyIo Touku (2, , — HAK)/(z,, — z,) = 0,75 u
x=4M W Bhlle NEpeceyeHAss ITOH JMHUM CO
LIKAJIOM «THIHOPA3Mep» HAXOAUM, YTO HOPMHpYe-
Mas TeMricpatypa obecnieyuBaerca YV AB-2.

Jna obecnevenusa [TJK Ha mocTossHHOM pa-
Gouem wmecre npu (z,, — [AK)/(z,, — z,) = 16/
/40=04 nu x=4M mo HOMOTpamMMme puc. 6.9
aHAJIOTHYHO HAXOQUM TUHmopasmep Y JB-1.

TMpusfiviaeM Gonbmuii U3 HaliieHHBIX TUMO-
pasmepos, T.e. YB-2.

Ha nHomorpamme puc. 6.10 mpoBoguM mps-
MYIO, COCOMHSUIOIIYIO TOYKH X =4 M U Uy, =
= 3 m/c. Yepes Touxy YJB-2 mkanel «tumopas-
Mep» U HOJIYYEHHYIO TOYKY MEPCCEYeHHUs! Ha «He-
MOW» (IIKajJe NMPOBOAUM NPSAMYIO JO IIKAIbl U,
rae momydaem v, = 3,2 m/c.

Ha mnepeceucHun co mkamod L, Haxomum
TpeOyeMeiil pacxol BO3AyXa Ha AYILIUPOBAHUE
paBHRIM 4400 M3 /4.

. IF'masa?7
BO3AYIIHBIE 3ABECHI!

7.1. OBIIME ITOJIOXEHUSA

Bo3ayluHbIe 3aBECH YCTPAUBAIOT B OTAILTHBA-
eMBIX 3aHUsAX s obeclieyeHus: TpebyeMol TeM-
nepaTypsl Bo3ayxa B paboueil (00CITyXHBACMOM)
30HE U Ha MOCTOSIHHBIX PA0OYUX MECTaX, pacmosio-
CHHBIX BONM3M BOPOT, [IBEpEH H TEXHONOTHYEC-
KUX TIPpOeMOB. Bo3aylnHele MM BO3AYIIHO-TEILIO-
Bbi€ 3aBeChl (BO3AYIHNHBIC 3aBECHl C NOJOTPEBOM
BO3yXa) MOFYT OBITh WHOEPHOIO HIH CMEILU-
BAIOIIETO THMA.

3apech mMOCPHOro TUNA B pe3yiabTaTe dac-

! Mo paboram ITHUWnpomsaanmit 1 MACHU.

THYHOrO MEPEKPBITUA NPOeMa BO3AYLIHON cTpyel
(IubepyIOWEro AeHCcTBUsS BO3AYIIHON CTPYH) CY-
LLIECTBEHHO COKPAINAIOT NPOPHIB HAPYKHOIO BO3-
JyXa 4epe3 OTKPHIThIA IpoeM (3HayeHue ko3hdu-
[IMEHTA PACXO/a BO3/AyXa Yepe3 NpoeM npu pabore
3aBecbl CTAHOBHUTCA MEHbINE), & B IOMELICHHE
nocrymaer obpasyiomas cMech XOJOAHOIO Ha-
PyXHOro BO3dyXa ¢ HarpeTeiM. [lpu atoM Tem-
mepaTypa CMecH OOKHa OBbITh paBHa HopMa-
THBHOH.

3aBech! CMEINMBAIONIErO THIA HE CO3JAOT
OTIOJHATEIILHOTO CONPOTUBJICHUS Ha IIyTH BPHI-
BAIOMICTOCA HApy»HOTO BO3AYyXa, a OCYHICCTBIIA-
10T 3(()eKTUBHOE CMEILICHHE €r0 ¢ HArPETBIM BO3-
JlyXOM 3aBECBI B Npefeiax TaMOypa. 3aech Takxke
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TEMICPATypa CMECH BO31yXa MOJDKHA OGHITH paBHA
HOPMATHUBHOM.

IocrosHHO nAeHCTBYIONME BO3AYUIHBIE HIIH
BO3QYIINHO-TCIIOBEIE 3aBechl IMMOSpHOro TuUma
creayeT NMPeAycMaTpUBAThE Y HMOCTOSHHO OTKPBI-
TBIX BOPOT MJIM TEXHOJIOTHYECKHX HPOEMOB B Ha-
PYXHBIX OTIPaXIAIOIIAX KOHCTPYKIHUSAX. 3aBEChi
NMOEPHOro THIA NEPHOAUYECKOrO ACHCTBUS yC1a-
HaB/IMBAIOT Y BOPOT, HE HMeroIuX TamOypos
W OTKPBIBAIOIIMXCA Yalle 5 pa3 Wi He MEHEE 4eM
Ha 40 MUH B CMEHY, U Y OTKDBIBAIOIIUXCA TEXHO-
JIOTHYCCKUX TIPOCMOB B HAPYKHBIX OTPAXJAIOHUIUX
KOHCTPYKIIMSX 30aHMs B pallOHax ¢ pacueTHOH
TeMHOCPaTypoll HapyxHoOro Bo3ayxa —15°C u nu-
xe (mapamerpel b). Ilpu oGocHoBaHMM IIpeny-
CMaTpUBalOTCA 3aBechl 7S 3JaHAH B paloHax
¥ ¢ APYTUMU PACYCTHBIMU TEMIICPATypaMH HAPYX-
HOTO BO3JyXa, U IPU APYTOd MPOAOIKUATETBHOCTH
OTKPBIBAHUS BOPOT M HPOEMOB (HALPUMEP, B 1O-
MEIIEHHSX C MOKPBIM PEXUMOM U B TIOMELIEHHUSX
¢ KOHIUIIMOHHPOBAHHEM BO3IyXa).

Bo3aylIHO-TEIUIOBBIC 3aBECHl CMEIINBAIOLIC-
[0 THUTIA CIEAYeT NMPOCKTUPOBATh:

a) Y HApyXHBIX IBepei BecTubrOel 0b1mecT-
BCHHBIX U dJIMHHUCTPATHBHO-OBITOBBIX 3MaHUH B
3aBUCHMOCTH OT PACUCTHON TeMHepaTypsl HAPYK-
HOTO BO3/AyXa B XONOAHBIN mepuox roma (mapa-
MeTpel B) ¥ uncna mroaeH, mpoxoAsmMx uepes
ABEpU B TeyeHue 1 4,
npu TeMIeparype oT

—15 g0 —20°C . . 400 uen. u 6onee
[P TEMIIEPAType OT

—26 no —40°C . 250 » »
TIpU TEMIIEPATYPE HIKE

—40°C 100 » »

6) npu OOOCHOBAaHUM Y HapPYXHBIX ABEpEH
34aHUiA, ECIM K BECTUOOIIO IPHMBIKAIOT TOMELIC-
Hus 6e3 TamMOypa, OOOpYIOBAaHHEIC CHCTEMaMH
KOHIULIMOHUPOBAHHUS BO3/1YXa;

B) Y HAPYXHBIX [BEpEH TOMEIIEHUHA C MOK-
PBIM PEXHMOM.

TeMInepatypy cMecu BO3[yXa, MOCTYHAIOWETO
B IOMECUICHHME mpH paboTe BO3AYIIHBIX 3aBeC,
ClIeAyeT NPUHUMATH (€CJIM 3TO HE NMPOTHBOPEUUT
TEXHOJOrMICCKUM TpeGoBannaM) He MeHee: 14°C
npu Jerkoit pabote; 12°C npu pabore cpenHei
TSDKECTH U U1 BeCTHOONCH 0OIIECTBCHHBIX B al-
MUHUCTPATHBHO-OBLITOBBIX 3aHuid; 8 “C mpu Tsoxe-
11011 paborte; 5°C npu TsKeIo paboTe H OTCYTCT-
BUM TOCTOSHHBIX pabOYUX MECT HA PAcCTOSHUU
3 M 4 MEHee OT HApPYXHBIX CTeH 1 6 M U MCHee OT
JBEpEH, BOPOT U TIPOEMOB.

TemrnepaTypa BO3IyXa, HOA4BAEMOrO BO3-
AYWHO-TEILIOBBIMA  3aBECAMH, NPUHUMACTCH HE
Boie 50 °C y HapyxHbIX asepeit u 70°C y Bopor
¥ TEXHOJIOTHYCCKUX IMPOEMOB, €CIIH HE YCTaHOBJIE-
HBl JAPYrU¢ TCMIIEPATYPBI IO TEXHOJIOTHYECKAM
Tpe®OoBaHMAM

CKOpOoCTh BBIIYCKA BO3AyXa H3 IUENEH HITH
OTBEPCTHUHA BO3AYIIHBIX U BO3AYINHO-TEILIOBBIX 3a-
BEC CIIelyeT MPHHAMATE He Oosee 8 M/C y Hapyx-
HBIX ABepel, 25 M/c y BOPOT M TEXHOJIOTHYECKUX
MPOEMOB, €CII HE YCTAHOBJIEHBI IPYTHE CKOPOCTH
MO TEXHOJIOrHYECKUM TPeOOBaHUSM.

3aBechl IUGEPHOro THUIA, KAK HPABUIIO, IIPO-
€KTHPYIOT C ABYCTODOHHMM BBIIIyCKOM BO31yXa
(ABYCTOPOHHUE 3aBECB]) U KOMIIOHYIOT W3 [BYX
CcaMOCTOATEIIBHBIX arperaToB, COCTOAIUMX W3 pa-
MUATbHBIX MW OCCBBIX BEHTUJIATOPOB, KAJIOPH-
(bepoB, ecd 3aBeca BO3AYIIHO-TCILIOBAS, U BO3IY-
XopacnpeIeIuTeNbHbiX KopoboB (puc 7.1), xoTo-
pbi¢ YCTAHABINBAIOT C KaX/I0H CTOPOHBI OTKPHIBA-

€MOro npoeMa.
BosayxopacnpenenurensHele  kopoba 3aBec

pacnosararoT ¢ BHYTpEHHEH CTOPOHBI IIpoeMa Ha

pacctosimn He Oosee 0,1 \/F_“p (rme F,,—mmno-
maab OTKPBIBAEMOro IpoeMa, 000pyZ0BaHHOTO
3aBecoit). TIpu oTCyTCTBHM MecTa TS YCTAHOBKU
KOPOOOB HEMOCPEACTBEHHO ¥ OTKPBIBAEMBIX MPOC-
MOB PEKOMEHIYETCS TIPUMEHSTH 34BECBl C Y/UH-
HCHHBIMU ~ BO3/JYXOBBIIYCKHBIMH  HacaJkaMu
(puc, 7.2). 3a30p MeEXAy HacagkaMH H IIPOEMOM
CICAYeT 3aIuBaTh. BO3AylHAs CTpPyA 3aBECHI
JIOJKHA HaIpaBlIsThesd oA yrioM 30° x miockoc-
TH TpoeMa, oOOpyAOBaHHOro 3apecoi. BricoTa
BO3/yXOBBIIIYCKHOM WIeJHM NPUHUMAETCS PaBHOH
BBICOTEC OTKPBLITOro mpoeMa. KOHCTpyKIUs BO3Ay-
XOpacnpeaeIuTeIbHbX KopoOoB momkHa obecre-
YUBATh TOPU3OHTAIBHOE BIKCHUC BO3AYLIHOM
CTPYH 3aBeChl M OTHOLHGHUC MHHUMANBLHOM CKO-
POCTH BBIXO/1a BO3IyXa K MaKCUMAaJBHOM TIO BBICO-
Te wesm He meree 0,7. Ha 3aBecy mmumbepHoro tuma
BO3/yX, KaK IIPaBUJIO, 3a0UpaeTCst HA YPOBHE Bca-
CBIBAIONIETO naTpyOka BeHTHiaATOpa. [lpm ycra-
HOBKE BEHTHJIATOPA Ha MOJIy PEKOMEHayeTcs 3a6u-
paTh BO3AYX W3 BEPXHCH 30HBI IIOMEILCHHS, €CIA
TeMIepaTypa BO3AyXa B BepxHel 30He Ha 5° u 6o-
Jiee BBILIC TEMIEPATYpHl B paboueil 3ome. fomyc-
K4eTCsl YCTPOMCTBO HIDKHUX WM OOKOBBIX OIHO-
CTOPOHHHX 3aBec. 3aBeChl ¢ HIDKHEH momayeil Bo3-
Jiyxa PeKOMeHIyeTcd TpPUMEHATb IIPH ILHPHHE
NPOEMa, 3HAUUTEIBHO O0JIbIeH, YeM BbICOTa. OHU
Gonec HafeXXHO TIPEHOXPAHSIOT HIXKHIOIO 30HY
MOMEILIEHUS OT MPOPhIBA XONOIHOTO Bo3ayxa. On-
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HOCTOPOHHHE 3aBECHI 10 CPABHEHUIO € XBYCTOPOH-
HAMM MCHEE HaJEKHO NEPEKPHIBAIOT IIPOEM IPHU
NBHKEHHH WJIM ©OCTaHOBKE TpaHcmopra. [liust
yYMEHBUIEHUS TOTEPb TEILIA C YaCTBIO CTPYH 3aBe-
CBl YXOISALICH HapyXy PEKOMCHAyeTcs (OCOOEHHO
IpH OFHOCTOPOHHHMX 3aBECaX) yCTpamBaTb TaMm-
Oyp, umcroluii GOKOBBIE CTEHKH H IEPEKPBITHE.
JuHa TaMOypa JoyKHA ObITh HE MEHBILE [IUPU-
HBl BOPOT, & WApHHA—Ha | M GoNbllie IMPUHEI
BOPOT.

Boinyck BO3Ayxa M3 BO3AYIIHO-TEIUIOBHIX 3a-
BEC CMEMIMBAIOIIECTO THIIA CICAYET IMpexycMaTpH-
BaTh C /IByX CTOPOH B HEMOCPEACTBEHHOH ONH30C-
TH OT OTKPBLIBacMBIX ABEpE, Tak 4TOOH IMOTOKM
BO3AyXa 3aBECHl HE NPEPBIBATHCE OTKPHITHIMHA
cTBOpkaMu ABepei. KOHCTPYKIUs BO3XyXOBBINyC-
KHBIX OTBEPCTHH JOKHA 06ecreyHBaTh TOPU3OH-
TaJbHOC HANPABJICHHE MOTOKA BO3AyXa 3aBECHL
BricoTa BO3AYXOBLITYCKHBIX OTBEPCTHI IIPUHUMA-
etcs o1 0,1 o 1,6 M oT noJa, MIMPHHA — ONIPEEIs-
ercs pacuetoM. 3abop BO3ayXa Ha 3aBecy, Kak
NPaBHIIO, TPOU3BOIUTCH MO/ IOTOJIKOM BECTHOO-
Jis. 3a60p BO3yxa CHAPYXKHM IPEXyCMaTpPUBAETCS
NpH COBMEIICHHH BO3YIIHO-TETIOBOH 3aBeCH ¢
npuToYHOM BeHTHIsnUEl. [TonaBaTts Bo3ayx peko-
MEHIyeTCA: P BO3AyX03a00pe U3 MOMEILCHNS — B
TaMOyp (BHYTpeHHMIt —TPH TPONHBIX ABEPAX), IPH
BO3yX03a00pe CHapyX# —B BECTHOIOMb.

OcHoBHOe 0O0OpyAOBaHUE BO3AYIIBLIX H BO3-
IYITHO-TEIUIOBBIX 3aBeC CIEAYeT pa3MeIlaTh y Ha-
PYXHBIX BOPOT, ABEpeH H IIPOEMOB B IIOMELIEHUAX
C TPOU3BOJCTBAMH BCEX KaTeropuil TOXapHOH,
B3PBIBONIOXAPHOM ¥ B3pBIBHOH omachocTH. O6o-
py[aoBaHHe 3aBec ¢ KaJopupepaMu MPU TEIUTOHO-
cuTene BOJE MM Nape AOIycKaeTcs Pa3sMEInaTh
B IOMCIICHWAX, JOCTYIl B KOTOpBIC OrpaHH4YEH
(cknanmel, KJIaA0BbIe H AP.).

[ns moMelleHui ¢ B3pbIBOONACHEIMU IIPOM3-
BOJCTBaMH JOJIKHBI IPHMCEHSATHCS BEHTHISATOPHI
B HCKPO3AMIMINEHHOM HCIIOTHCHHHM, a TeMIepaTy-
pa TEeIIOHOCHTEIs 1JIs KaTOPH(EPOB, Yepe3 KOTo-
pbie NIPOXOINMT DPEUMPKYISALUMOHHBEIH BO3NYyX, He
JOJKHA NpeBblmiaTh §0% 3HaYeHUsS TeMIEPaTypht
CaMOBOCIITTaMEHEHUS ra30B, apoB Wiv NeLH. Ec-
71 B KA4ECTBE TCIUIOHOCUTENS IPHMEHSETCS TOPS-
4as BOAA, €€ TEMIEpaTypa JUIst KATerOpHil IIPOu3-
BOJICTIB A, b 1 E ipu Hanuuuy roproyeil 1 B3puiBoO-
ONAcHOM NBUTH B MOMEINEHHSX JOJDKHA OBITH He
Beitie 110°C, a mpu ee OTCYTCTBHM —HE BBIIIE
150°C. TIpu oTCYTCTBHM COOTBETCTBYIOILEro HCK-
pO3aIMIIEHHOr0 00OPYIOBAHMS Ha 3aBeCy B ITO-
MenreHdAX ¢ kateropusMu A, b u E monyckaercs
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Puc 72 Pasmewuenue 3asec

a—MexJ1y KOJIOHHaMH, 6 34 KOJOHHAMH

3a0UpaTh HAPYXHBHA BO3AYX HJIX BO3AYX U3 CO-
ceqHux moMeuleHuit karteropuit B, I' u I, eciu
B HEM HET ropoveil IbLIM.

CpencTBa aBTOMATH3aLMK BO3JYHIHBIX 3aBeC
JOJDKHBI 0becreynBaTh’ MYycK BEHTWIATOpA MpH
OTKPbIBAHUW OOCIYXUBAEMOTO IIPOEMaA M IIPH MO-
HIDKEHHM TeMIIEPAaTypbl BOJIU3H 3aKpBITOrO Npoe-
Ma HHXE YCTaHOBJIEHHOIO 3HAYEHUS; BBHIKIFOUCHUE
BEHTHJIATOPA NOCJE 3AKPBIBAHUS OOCITyKHBAaEMO-
ro NpoeMa M IPH BOCCTAHOBJICHHU TEMICPATYPBI
BO3/lyxa BOJIU3H 3aKPBITOTO IIPOEMa JI0 32 IaHHOTO
3HAYEHHS.

Hs yMeHbIlIEHHS pacxoda HapyXHOTO BO3-
yXa, MPOPBIBAIOWIEroCs B IOMCIEHUE 4Yepe3 OT-
KPBITHIE IIPOEMEI, ¥ MOIIHOCTH BO3AYIUHBIX 3aBeC
PeKOMEHAYETCH: YMEHBIIATh IUIOLIANH OTKPHIBA-
€MBIX MPOEMOB, OOOPYAOBAHHBIX 3dBECAMM IIIH-
GepHOro THUMA, INPUMEHSA WITOPBI MIH IIHTHL,
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TABJUIA 7.1. OCHOBHBIE PACUETHBIE IIOKA3ATEJYU KOHCTPYKLMI1 BOKOBBIX
JBYCTOPOHHUX BO31YIHO-TEIIVIOBBIX 3ABEC

" Iubp 3aBecu ITpon3BoAUTEILHOCTH Hlupuxa mwemn, MM Pasmepsl npoema  OTHOCUTENBHAS
BOpOT, M _ p
mo so3myxy G,, mo temty Q,, IMpHEa  BhICOTA oAz, F = F—
Kr/4 Bt "
3T.B2-25.01.¥3 30 000 180 000 100 3 3 15
3T.B2-28.01.V3 33 600 200 000 100 3,6 3,6 18
AS 11 300 73 700 70 2 24 17
2,4 | 17
AS5-01 18 500 173 300 70 3 3 21
3,6 26
3BT1.00.000 3 17
28 800 232 600 90 3
3BT2.00.000 3,6 20
3BT1.00.000-01
40 800 511 700 100 3,6 3 18
3BT2.00.000-01 N
3BT1.00.000-02 3,6 24
28 800 232 600 75 3,6
3BT2.00.000-02 4.2 28
3BT1.00.000-03 3,6 20
40 800 511 700 90 3,6
3BT2.00.000-03 4,2 23
3BT3-1
39 000 368 200 150 3,6 42 12
3BT6-1
3BT3-2
41 400 423 100 150 3,6 4,2 12
3BT6-2
3BT3-3
43 700 481 600 150 3,6 32 12
3BT6-3
3BT3-4
44 100 383 400 150 4,2 42 14
3BTé6-4
3BT3-5
52 400 522 200 150 4,2 4,2 14

3BT6-5
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Hpoodoancenue maba. 7.1

Mudp 3aBeckl Hpémaonn'renbﬂocn [uprra wemu, Mvm Pasmepsl npoeMa  OTHOCHTENBLHAS
BOPOT, M _ Fy
o Bo3ayxy G,, mo Temay Q,, g peicora naomwans F = -
KT/4 Bt "
3BT4-1
55 200 619 100 150 4,2 4,8 14
3BT7-1
3BT4-2 .
56 400 498 800 150 42 4.8 14
3BT7-2
3BTS-1
63 000 628 100 150 4,2 4,8 14
3BT8-1
3BTS5-2
67 800 746 300 150 4,2 48 . 14
3BT8-2 X
3BT5-3 :
76 900 686 500 150 4.8 5.4 16
3BTS-3
3BT5-4
85 800 959 400 150 4.8 5,4 16
3BTS-4
3BT5-5
91 200 1122 180 150 4,8 5,4 16
3BTS8-5 :

Hpumeuanus: 1. 3asece 3T. B2-25.01V3 u 3T. B2-28.01 V3 usroropastoT I'opskoBCckuil MeXaHUYECKHIA 33aBOX
Ne 1 1 MuXHEBCKHI 3aBOJ BeHTWIAONOHHLIX 3aroToBok HITO IlpomeenTunsuus. 3asecst AS5-3BT2.00.000-03 usrotos-
ASIOT IO THIOBLIM 4epTexam cepun 1.494-2, a 3amecei 3BT3-1-3BT8-5-mo ueprexam cepuu 5.904-7.

2. B Tabnupe mpuBeAeHa CyMMapHas MPOHM3BOAMTEIbHOCTbL 3aBeC (OBYX YCTAaHOBOK, pacrmosaraeMblx ¢ ofeux
CTOpPOH MpPOeMa BOPOT) NpPH TEeNMJIOHOCHTENe —MeperpeToil Boge ¢ mapaMerpaMu 150-70°C u TemmepaType mocty-

MAKOIIEr0 B BEHTUIATOP BO3Ayxa, paBuoil 14°C.

3. Ycnosusle o6o3HaveHus: F,,—Iomans OTKPLIBAEMOTO NpoeMa, 06OPYHOBaHHOTO 3aBeCol; F,,—CymMmapHas

IUIOIAAb BBITYCKHBIX meneH.

a I 3dBeC CMEIIMBAIOIIETO THNA NPHHAMATH
KOHCTPYKIIMH BXOJOB, HMMEIOIIHE CPaBHHUTEIBHO
HebOJIBIINE 3HAYEHH KO3(hQUIMEHTOB pacxona
BO3JyXa Yepe3 BXOJ; COKPAINATh [0 MHHHMyMa
IJIOMIaIH OTKPHIBAEMBIX BBITSKHBIX a3PaltHOHHBIX
NPOEMOB B XOJIOJHEIH NMEpUox Tola # MaKCHMAIlhb-
HO FepMeTH3MPOBaTh NPHTBOPbI OKOH BEPXHETO

CBETa U a3palMOHHBIX (QOHapeH, ecli OHU B ITOT

nepHOJI HEe OTKPHIBAIOTCS; YBEJIMYMBATH, IO BO3-
MOXHOCTH, PacXOX BO3JyXa NMPHTOYHOW MeXaHHU-
4eCKOW BEHTHIISLMN HENOCPEICTBEHHO B IIOMELLIE-
HUS, 00OPYNIOBaHHBIC 3aBECAMH.

6*

JeiicTue nepuoauyecku paboTarolUX 3aBec
HE ClIeNyeT YYUTBIBATh B BO3AYIIHOM H TEILIOBOM
OanaHcaxX MPUMbIKAIOMIETO MOMEIICHH, a paboTy
TIOCTOSIHHO JIEHCTBYIOLMX BO3/YIIHBIX 3aBEC LUH-
6epHOTO TUIA (C MOJIOTPeBOM UM Oe3 MoaoTpeBa
BO3/lyXa) YYHTHIBATH HEOOXOAMMO.

IIpu nmpoekTHpOBaHUY B-NIEPBYIO OYepedb pe-
KOMEHJyeTcsi IPHEHMATE 3aBeChl 3aBOACKOTO H3-
TOTOBJICHHS U IO TUIIOBBIM uepTexaM (tabi. 7.1).
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7.2. PACYET BO3JYIIHBIX 3ABEC

A. 3aBecbl nmbepHoro Tuna

OOumit pacxon Bo3gyxa, MoJaBaeMOro 3aBe-
coif mubepHOro THIA, ONPEALIITIOT 1O (PopMyJie

Appey, 7.1

rAe ¢—OTHOWIEHHE PACXONA BO3/AyXa, II0OjaBaeMo-
ro 3aBecoil, X pacxomy BO3AYXd, MPOXOASILETO
B IIOMELIEHUE Hepe3 mpoeM Npu paboTe 3aBeckh;
Hop— K03bGHIHEHT pacxoia npoeMa Ipu pabore
3apechl (Tabi. 7.2), F, - miiomans oTKPEIBAEMOro
mpoeMa OBOPY/IOBAHHOTO 34Becoif, M*; Ap pas-
HOCTb JIdBJIEHHH BO3J1yXa C JBYX CTOPOH HApYX-
HOTO OTPaXKJAEHHS HAa YPOBHEe IpoemMa, o0opyao-

3 = Slooq“np an

BaHHOTO 3aBecoif, Ila; p,, —IUIOTHOCTB, Kr/M>,
CMECH MTOJABAEMOTO 3aBECOH M HAPYXKHOTO BO3Ay-
Xa TIpH TeMIepatype I, , PaBHON HOPMATHBHON;
p=1353/(273 + 9.

PasnocTts naBnenBi Ap ompemensroT pacye-
TOM B pe3yJNbTaTe PCIICHHS ypaBHEHHU BO3MyL-
HBIX 0aJaHCOB IIOMEHICHHH C y4eTOM BeTpOBOrO
JABJEHUS I8 XOJOQHOro NMePHOAa roja.

JIns OpPUEHTHPOBOYHEIX PacieTOB, €CIIA HET
HOJIHBIX MCXOJHBIX JaHHBIX, 3HaueHHe Ap MOXHO
onpenensaTs o Gopmyne

Ap=Ap +k Ap,, (7.2)

rae k, —IOIpPaBOYHbIH KOI(D(PHIUEHT Ha BETPOBOE
JABJIEHHE, YYUTHIBAIONIMI CTENleHb IepMETHIHOC-
TH 34aHu# (Tabn. 7.3);

TABJIULA 72 KOOPUIOUEHTbI PACXOHA TIPOEMOB p,,, IS 3ABEC IIMBEPHOI'O TUITA

Twun 3aBecwl OTHOCUTENbHAA IOLIAAb,

p

3navenus ., OPU OTHOCHTEILHOM PAaCXofe BO3MYXa,

F = F— 101aBAeMOTO 3aBECOM, §

0,5 0,6 0,7 . 0,8 0,9 1
10 042 038 035 033 031 0,29
036 032 031 028 02 025
20 035 032 03 029 029 0,29
03 027 026 025 025 025
Bokosast 30 031 029 029 029 ' 029 029
027 025 025 025 025 025
40 029 029 029 029 029 029
025 025 025 025 025 025
10 05 045 04 037 | 034 031
042 038 036 032 03 027
HuxHss 20 04 035 03 028 025 023
034 03 028 025 023 021

30 035 03 027 024 022 02
031 026 024 021 02 018
40 031 027 024 021 02 0,8
027 024 021 019 017 0I5

Mpumeuanus 1. Hap 4epioli npuBenenbl SHAYEHHS M,, AV DAa3ABIKHOTO MpPOeMa, IOA H4epTolf —ams

pacnainHoro.

2. 3HAYCHUS OTHOCHTEIBHOIO PACX0AA § U OTHOCHTENbHOH MIOEA ¥ F NIPHHAMAIOT HCX0As M3 TEXHAKO-3KOHOMH-
4ecKuXx coobpaxennii B nepsom mpubnmkeHnu pekoMeHayetcs mpuHuMaTh g = 0,6 — 0,7, F = 20 — 30.
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TABJIAIIA 7.3. IOTIPABOYHbIIT
KOS®®ULIUEHT k, HA BETPOBOE JABJIEHUE

3zanue ky

Be3 a’paunoHHBIX IPCEMOB 0,2
C a’pauMOHHBIMH NPOEMaMH, 3akpbiThl- 0,5
MH B XOJIOJHBIA IIEPHOA roja

To xe, OTKpHITBIME B XolonHbli nepuoa 0,8

roaa
Ap'r = 958 hpacq( Py — pn); (73)

Ap, = cv3p,/2; (7.4)

38eCh Ay, ., —PACUETHAS BHICOTA, T. €. PACCTOSHME MO BEp-

THKQJIM OT LEHTPA NIPoeMa, 000PYAOBAaHHOI O 3aBECOi, 10
YpOBHsS HYJEBBIX AABJCHMH, IZie HaBJICHHS CHapyXH H
BHYTPH 3JaHMs PaBHbI (BbICOTa HEHTPaNbHOH 30HBI), M;
p,~ IVIOTHOCTL BO3AYXd, KI/M>, MpH TeMmepaType Ha-
PYXHOrO BO3ayxa (mapameTphsl B); p,—To Xe, mpu cpen-
Hell O BBICOTE MOMEIICHUI TemIiepaType BHYTPEHHErO
BO3ZyXa !,; U,—pacueTHas CKOPOCTb BETPa, 3HAYCHHE
KOTOPO#M NpHHUMAETCA Npu mapamMeTrpax b ans xonoa-
HOro IepuoAa rONa; ¢—pacyeTHHIA a’poAMHAMUYECKHH
ko3hdumueHT, 3HAYCHAE KOTOPOTO CAeAyeT NMPHHAMATh
no CHall 2.01.07-85.

Pacuernyro BBICOTY £
MOXXHO HPHHHMATb:

a) Ui 30aHui Oe3 a’palMOHHBIX NPOEMOB
n (poHapei

OPHEHTHPOBOYHO

pacy

Hoppea = 0,5h

pacu

(7.5)

np

rae th*BHCOTa OTKpHIBAEMOro NpoeMa, 06OpynoBaH-
HOTO 3aBECOi;

6) nuia 37aHMH C a3PanMOHHLIMU IIPOEMaMH,
3aKpLITBIMU B XOJIOJHBIH IEpHON TOAA,

h

hypea = hy + (7.6)
pee 025(1,/L) + 1
rae h; —paccTosHUE OT HEHTpa mpoemMa, 000pyaOBaHHOTO
3aBeCOd, MO HeHTpAd NMPUTOYHBIX MPOEMOB, M; h,—pac-
CTOSHHE MeXAy HEHTPAMM NPUTOYHBIX M BHITSKHBIX IPO-
€MOB, M; [, — ZINHA OTKPBIBAEMbIX B TEIUIbIA MEPHO TOAA
NPHTBOPOB MPHUTOYHBLIX HPOEMOB, M; /,—TO XK€, BHITSK-
HBIX NPOEMOB, M (A1 3JaHHMi CO CBETOA3PANUOHHBIMU
WIH 3CHNTHHIMA (QOHAPSIME, 3aKPHITHIMA B XOJIOIHBINA
NMepHOA Tofa, YCpPeNHEHHbIE 3HAYCHUS A TPUBEACHbI
B Taba. 7.4);

B) IUIs 3[aHUH C a3panMOHHBIMU MPOEMaMH,
OTKPBITBIMH B XOJIOJHBIN MEPHOJ TOAA:

h =hy +hy,

pacu

pacu

7.7

Wi
hZ

ac'l=h + 2
P I Fo/ (L F)1P + 1

rie h,—paccTosHHe OT HEHFPA OTKPHITHIX NMPUTOYHBIX
pAlMOHHBLIX MPOESMOB A0 YPOBHS HyJICBOrO AaBICHHS,

TABJIMIA 7.4. VCPENIHEHHBIE 3HAYEHVA
hnes JJ18 OJTHOITAIKHBIX
[MPOU3BOACTBEHHBIX 3JAHUI

Buicota  3nauenus h,., M, IDH pa3mepax mpoema
30aHUA, M BOPOT, M
3x3  3,6x3 36x3,642x42 48x54

72 56 54 48 41 27
20 25 2 21 27
84 64 61 56 48 3
34 29 24 21 27
08 78 76 71 61 4
44 38 32 28 27
109 105 98 87 62

6,2 5,5 4,8 3,8 2,7

15,6

INNpuMevanus: 1. Hag 4epToil mpUBeOeHEI 3Have-
Hus A, ., 1018 30aHUH CO CBETOA3PAMOHHBIMY GOHAPAMH,
MO 4epTOM — Ais 34aHMK C 3¢HUTHBIMH (POHAPSIMH.

2. 3navyenus h,,., HPMHATBL HE MEHEE IIOJIOBHHLI
BBICOTHI [IPOEMa BOPOT U MOJYYEHbI B pe3ysbTaTe pacue-
ta (HUHWWnpoM3ganuit) s mpOMBILUICHHBIX 3JaHUR
ofuiero Ha3Ha4YeHUs MATUIIPONETHHIX MO [INPHHE H /M-
Hoit 300 M. IIpHMHATO, YTO B 3JaHMH HMMEETCH YETBEPO
BOPOT, M3 KOTOPHIX OFHU BOPOTa OKPHIThL. OCTeKICHHE —
JICHTOYHOE: B HHWXKHEH 30HE C ABYMS PAAaMM OTKPLIBAIO-
LIMXCA CTBOPOK, B BepXHeil OJUH MM 1Ba psAga OKOH
¢ IJIyXMMH CTBOpKamu (pa3mep CTBopku 1,5 x 1,2 m).
CaeToaspannoHHbie (onapu —I1-o6pasHoro npoduns ¢
OHMM PSJOM OTKDPBIBAFOLIMXCS CTBOPOK (pa3Mep NaHeln
6 x 1,25 m).

MOTY$eHHOTO NPH pacyeTe a3paluM B XOJIOIHBIA MEpHON
roga (mapametpsl B), m; p F, u p, F,—npousseneHns
k03b(PUHUEHTOB pacxoga OTKPHITHIX COOTBETCTBEHHO
NPUTOYHBIX M BBITSXKHBIX a3PaNUOHHBIX MPOEMOB M HX
niowmazne, M2,

Tpu Hammunu gucbananca AG, ., ¥ OPEBBIIIE-
HHM B TIOMEICHHH MeXaHHUYeCKOH BBITSKKU HAJ
NPUTOKOM 3Hauerne G, , OPUEHTHPOBOYHO, MOXKHO
OIIPENENATH N0 CIeAyomuM GopMyam:

a) mpu 3a6ope BO3yXa JUIS 3aBECH U3 IOMe-
MEHRS

My Py ,
(ko Fo) + Z(pnp Frp)’
6) mpu 3abope BO3ayxa UL 3aBEChl CHAPYKH

(7.3)

ilﬂp IT“P
(g Fr) + Z (g Fop)

G:I = AGMCX@ ? (7'9)
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rae X(p,F,)—CymMMma npousBeaeHHd KO3pOULUMEHTOB
pacxona OTKPBITLIX IPHTOYHBIX [IPOEMOB H HX IUJIOIIA-
neit, M2; Z (Wyp Fup ) — CyMMa npoOR3BeAeHNUI KOIDPHIMEH-
TOB Pacxoja OQHOBPEMEHHO OTKPBITHIX IPOEMOB, 000PY-
JOBaHHLX 3aBeCaMHM, W HUX MoLIAAcH, M2

ITpu pacuere cnefyeT NpoBepATH 3HAYCHHS G,
1o popmyne (7.1), u 3a pacyeTHbll pacXoa IPHHH-
MaTh Oonblilce U3 3HAYCHUI, TIOJY4CHHBIX IO dop-
mynaMm (7.8) u (7.1) wmm (7.9) u (7.1). 3HaueHue
AG,,., He JOJXHO NMpeBBIIAaTh OAHOKpaTHOTrO 06-
MeHa B | 4.

Tpebyemast Temiepatypa BO3AyXa 3aBeCH I,
onpejeNseTcs Ha OCHOBAHHMHM YPABHEHHS TelJo-
Boro OamaHca mo gopmye

tCM - tl{
L=t +———,
- 4(1-9)
riae —OTHOLICHHE TEILUIOTH], TEPAEMOH ¢ BO3AYXOM,
YXOIALIMM Yepe3 OTKPHITHIA MPOeM HapyXKy, K TeNJIOBOH

MOIHOCTH 3aBech! (puc. 7.3).

(7.10)

Jnst DOKOBBIX 3aBEC 3HAUECHHE !, MOXKET OBITh
OIIPE/ICIICHO C IOMOIIbI0 HOMOTPaMMEI, IIPUBE-
JICHHOH Ha puc. 7.4,

TennoBass MOIIHOCTBIO KaJlopU(epOB BO3-
AYIIHO-TETUIOBOH 3aBECHE

QI) = AGI)(t) - t}lﬂ'{)’

(7.11)
rae A = 0,28 ko3durment; 1., —TeMnepatypa BO3my-

xa, 3aGupaemoro ;s 3asecsl, °C (Ha ypOBHE BCACBIBalO-
ILEr0 OTBEPCTHSA BEHTHAATOPA f,,, MPUHUMAETCS PABHOH
TEMIIEPATYPE CMECH BO3JyXa, IIOCTYMAKOUIEIO B [OMEIIe-
HHUE; U3 BepxHeH 3O0HBI— PABHOH TEMIEpPAType BO3ayxa
B BePXHEH 30HE; CHapYXu — paBHOH TemilepaType Hapyx-
HOro BO3ayXa AadA XOJ0gHOTO neépuoja roaa, COOTBETICT-
BYIOILEH MmapameTpaM B).

Ecniu B pesynbTate pacdeTa !, OKaXeTcs
MEHBIlE [, TO CIeAyeT HCIHOJb30BaTh 3aBECHI
0e3 kanopudepHBIX cekumi.

719 5KOHOMEM TEIJIOBOM HEPTHH LEeecoo-
pa3HO UCMOIB30BaTh KOMOMHUPOBAHHBIE BO3/YII-
Ho-terioBeie 3asechl (KBT3), monaroumme 4acthb
Bo3dyxa Oe3 momorpena.

KBT3 cocrodT u3 nByX Hap BEPTUKAJIBHBIX
BO3AyXOpacHnpeaeIHTeNbHbIX KOPOOOB (CTOSAKOB),
YCTAHOBJIEHHBIX BHYTPH nNoMmeuenus (puc. 7.5).
HapyxHas Hapa CTOSKOB, PacOJIOKEHHas OJIHxKe
K BOporaM, HoJaeT HemoJoTpeThii BO3ayX, a
BHYTpeHHSs napa—Harpetslif 10 70 °C, 4ro no3so-
JIAET CHU3UTD TEIUIOBHIC MMOTEPH CTPYM BO3AYLIHOW
3aBECHL

Pacuer KBT3 Beaercss B crieyromem mopsii-
Ke. 3ajaercs OTHOCUTENBHBIH pacxojl BO3ayXa H
OTHOCHUTENIbHAS TIIOMA b 1eNel HapyXHOH mapbl
CTOSIKOB BO3/yIUHOM 3asecsl §, W F,. Pexomen-
AyeTcs TpuHEMAaTh §, = 0,8; F, = 15. TTo 3naue-

a) g)

a . q
0,6 ,6[5=1

ﬁL/ il

04 004 (0,6

// ’/0\3/ L+
i 0 6 )

] 5// 0

0
020 0 F 0 20 30 F

Puc. 7.3. K omnpeneneHHio NMoTepb TEIIOTHl C HacTbIO
CTPYH 3aBECHl HOEPHOrO THIIA, YXOMALICH HAPYXY

a1 6OKOBOI 3aBeCHl; 66— T HIXHEHR 3aBech!

Puc. 7.4. HoMorpamma s OonpedencHus TeMIepaTypsl
Bo3ayxa s 60koBOH 3aBeChl MMOEpPHOro THIA

i
401 los
A
50 d 018
20 » e /'z 4
/( /I 0’6
F=10 / \
/ K\ 7] 05
A X X INA"
VANVAR =
AW AV \:/ ~ 0
P el 0
20 ,4”\"'_’—‘ et
—tT
30 - 20
L~ 40 [ o ~ /JO
el
AT 50 P }.z/ ot
b= 3 e ~ L <40
6{ ,1 74 ]
il = 50
P
0. AN
\ Vgl g iy}
)4 ?’/fzg f P 60
tcn' tlnnc

HusM G, 1 F, u3 puc. 7.3 onpesenstorcs oTHOCH-
TeIbHBIE IMOTePH TEIUIOTEI CO CTPyeH HapyXHOH
sasecet Q. Mpu ¢, =08 u F, =15 Q=0,16.
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Puc 7.5. KomOunupoBaHHas
Beca

BO3AYLIHO-TECNNOBAsA 3a-

1-cTOosK HApYXHOH 3aBechl HENOXOTPETOro BO3AyXa, 2-CTOAK
BHYTPEHHEW 3aBeChl HAarPeToro BO3dyXa

3aTeM BBIYUCIIACTCA OTHOCHTEIBHBIH PacXod BO3-
Jlyxa depe3 «BHYTPEHHIOIO» 3aBecy Ho (dopmyiie

G= g1 - 0],

=—— 7.12
70 — ¢, (7.12)

PaccunthiBaeTCcs OTHOCHTENbHas IUIOIAMb
BO3JyXOBBITYCKHBIX II[€JIeH «BHYTPEeHHEH» 3aBeChI

F,=084F,q./q,. (7.13)

Onpenensiercs obmas OTHOCHTEIbHAS MJIO-
Magb BO3AYXOBBIMYCKHBIX Mejied u o0mui oTHO-
curesHbl pacxon KBT3

F=F,F/(F,+F,); (7.14)

q4=3y+ G- (7.15)

Mo mojiydeHHLIM 3HadenuaM F u § 1o
12671, 7.2 HAXOAUTCS f,, U PaccUuTHIBACTCA 06-
mui pacxof Bo3ayxa G,, nomapaemoro KBT3 mo
¢popmyne (7.1). Tlocne storo ompefenseTcs pac-

XOZ BO3[yXa 4epe3 HapyXHyH H BHYTPEHHIOIO
3aBECy COOTBETCTBEHHO

G, =G,4,/q; (7.16)
G,=0,4,/9. (7.17)

Temnosas MomHOCTL kajopudepos KBT3
paccanTeiBacTes no dgopmyse (7.11) npn G, =G
ut,=70°C.

Ipumep 7.1. Paccuutats 6OKOBYXO ABYCTO-
POHHIOIO 3aBecy M TomoOpaTh TUTIOBOE DEIlIeHHE,
€CIIM 3aBeca JOJDKHA ObITH YCTPOCHA y PasziBIK-
HBIX BOPOT, pasmepoM F,, = 3,6 x 3,6 = 12,96 M>
B OJHO3TaXHOM TIPOHM3BOJCTBEHHOM 3/IaHUH BBI-
cotoit 8,4 M, uMeroleM 3eHUTHBIE GpoHapu. Mexa-

HUYecKas BBITAXKKA U MEXaHHYeCKMH TpHTOK cOa-
JaHCHPOBaHbI. PacueTHas TeMmepaTypa HapyXHO-
ro Bo3ayxa £, = —20°C; p, = 1,39 xr/m?. Temme-
paTypa BO3dyxa B HoMellleHun ¢, = 18°C; p, =
= 1,21 xr/m>. Tlpu paGote 3aBechl TeMmepaTypa
cMecn Bosgyxa I, = 14°C; p,,, = 1,23 xr/m>. Pa-
CYETHast CKOPOCTh BeTpa v, = 5,5 M/c. PacueTHmIi

adPOAMHAMHUYECKHI ko3¢ dunuenHT c=10_8.
IMonpaBounerit  ko3dumuent k; =0,2 (oM.
Tabma. 7.3).

Pewenye. TTpunumaeM, corjacHo Tabi. 7.2,
3HaueHne ¢ = 0,65. B arom cayuae u npu F =
=20— 30 s pa3saBMKHBEIX BOPOT HaXOUM
By = 0,3

ITo Tabs1. 7.4 qjs NPHHATHIX Pa3MepoB BOPOT
U BBICOTE 3[aHuA h,, ., = 2,4 M.

Pacuernas pasHocTh ganieHuid o Gopmynam
(7.2)—(7.4) cocraBHT:

Ap=98-2,4(1,39 — 1,21) +
+0,2-0,8-5,5%-1,39/2 = 7,64 Ma.

O6mmmit pacxol BQ3ayXa 3aBechl ONpEAEIIsIEM
no ¢dopmyne (7.1):

G, = 5100-0,65-0,3- 12,96
= 39 500 xr/u.

IpranmaemM k ycraHoske mo 1abi. 7.1 3apechr
tuma 3BT1.00.000-03 cymmapHO# TpPOM3BOAH-
TeNPHOCTBIO 10 BO3ayxy G, = 40 800 kr/a. Hdns
npuusToro mo tabn. 7.1 pemenus nomyuum F =
=20 u u3 dopmyust (7.1) BeIHHCTIHM:

40 800

q=
5100-0,3-12,96 /7,64 1,23

Tpebyemyro TeMmnepaTypy BO3AyXa, oJaBac-
Moro 3apecoif, HaxoguMm 1o dopmyne (7.10):

7,64-1,23 =

=0,67.
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=20+ B2 s64c
> 067(1-01 ~ 7

rie Q =0,1-BenuumHa, onpemeNeHHas IO
puc. 7.3,a ipu F =20 u § = 0,67.

TpebyeMyro CyMMAapHYIO TeIUIOBYXO MOLI-
HOCTb KaJIOpH(epOB 3aBechl BHIMUCISEM TI0 (op-
myie (7.11):

0, = 0,28-40 800 (36,4 — 14) = 255 900 BT.

t

Mockopky cymMMapHas TenIoBas MOIHOCTb
OPUHATOH  TUIIOBOH  KOHCTPYKIMM, COTJIACHO
T1a6m. 7.1, cocraBaser 511 700 Bt, T.e. BaBoe
Gounbite TpebyeMoH, TO B TAHHOM Clly4ae LeJleco-
00pa3HO B OJJHOM H3 arperaToB 3aBechl HE ycTa-
HaBIIMBATh KaJOPH(DEPHYIO CEKLHUIO MM IIPUHSATH
OINHOPSHYIO YCTAHOBKY Kalopupepos.

b. 3aBecbl cMelIMBaIOIEro THNA

Pacxon Bo3myxa muist BO3AYIIHO-TEIUIOBOH 3a-
BEChI CMENIHBAOLIETO THIIA ONpeAesseTcs 1o dop-
MyJe

G, = 5100k; Py Fop (10 —

- tu)\/ Appu/(ta - th)y

rae k,—mompaBodnpiii KOYPOUUHEHT Angd ydeTa €MCIa
NPOXOAAILMX JIFOAEH, MecTa 3a60pa BO3ayXa Uil 3aBECHI
W THNA BeCcTHOIONA (Tabn. 7.5); p,, —koodpunuent pacxo-
12, 3aBUCAIME OT KOHCTPYKOMM BXonda (Tabn. 7.6); F, —
IJIOLAAb ONHOM OTKPLIBAEMON CTBOPKH HAPYXKHBIX BXOA-
HBIX aBepeii, M2,

(7.18)

Ipn cosMemnenny Bo3ayNIHO-TEIUIOBOH 3aBe-
Cbl C IIPUTOYHOH BEeHTHIAUMER (T.e. npu 3abope
BO3AyXa CHapyXH) 3HadeHue G, IPUHUMAIOT paB-
HBIM PacXoJy BO3/yXa, HeOOXOMHMOro mJs IpH-
TOYHOW BeHTWIISIL[AN, HO He MeHee 3HauYeHn s, onpe-
nensemoro mo hopMyie (7.18).

3HaueHHE Ap ONPENEIMOT B Pe3yIbTaTe pac-
4eTa BO3AYIIHOTO PEXHMA 3[AHHS C YIETOM BET-
poBoro gaBieHus. IIpd oTCYyTcTBHM IOJHBIX HC-
XOMHBIX NAHHBIX Ap MOXHO pPacCYHTHIBATH IO
dopmyne (7.3), Tae 3mHavenwe A, BHMUCISIOT
C Y9eTOM BETPOBOTO JABJICHHS B 3aBHCHMOCTH OT
9TAKHOCTH 3[aHUA IT0 (POopMyIam:

NI 3XAHMH © 9UCIIOM 3Ta)EeH TPU U MEHbIIEe

= hyg = 05k, (7.19)
U1 3AaHHA © 9MCIIOM JTaxel Ooibile Tpex

hpaew = 0.5(h, o + 20, — hy,), (7.20)

hpac-l

rae h, ,—BbICOTA NECTHUYHOM KJETKM OT MJAHMPOBOYHOU
OTMETKH 3€MJH, M; /,,—BbICOTA CTBOPKHM BXOJHBIX [BE-
pei, M; b, —moJaHas BHICOTA OJHOTO 3Taka, M.

TABJIUIIA 7.6. KODOOULIMEHT PACXOA p,,
JUIS1 3ABEC CMEIMBAIOUIETO TUIIA

Koncrpykuus Bxozga Hox
Opuuapubie OBEPH 0.7
Hpoitaeie ABepu ¢ TaMOypoM, TpsIMOH 0,65
IIPOXOJ,

TpoiiHbie ABEpH ¢ TaMOypoM, IpsMoH 0,6
NIPOXOA

Hpoiinble aApepu ¢ Tambypowm, 3ursaro- 0,55
obpasubiii Ipoxox .
Tpoiinele 1BepH ¢ TaMOypoM, 3Ur3aro- 0,4
06pa3HbIil MPOXOX

Bpawaroiuuecs asepu 0,1

INpumeuwanue. [Ipn wicne nocnegoBaTenbHo pac-
MOJIOKEHHBIX 1Bepeil GOIblIe TPEX pacyeT MOKHO MPOBO-
OMTb C HE3HAYMTEJIbHBIM 3alacoM, Kak Ais TPOMHBIX
IBepen,

TennoBy0 MONIIHOCTE KaJIOPH(PEPOB BO3AYIII-
HO-TEIJIOBOM 3aBeCHl ONMpPEAETISIOT TO hopmylie
(7.11).

Ipamep 7.2. Paccaurats BO3AYyUIHO-TEILIO-
BYIO 3aBecy JJIA IJIaBHOTO BXOHa B dMHHHCTDA-
THBHOE 3/12HHE IIPH 3260pe BO3/IyXa U3 OTKPLITOTO
BecTuOrONsl. BXOAHBIE aBepH  BpPaINAOLIMECS
(4,x = 0,1 no 1abn. 7.6). Ucxonusie TaHHBlE: £, =
-25°C, p,=142xr/M*;, 1,=16°C; p,
=122xrMm?; 1, =12°C; h, =60Mm; h,=
=25m h,=33m F,=08-25=2mM% n=
= 2500 ve/u.

Pewenue. Haxomum 3HaYCHUE h,., TO Gop-
myie (7.20):

Poaea = 0,5(60 + 2-3,3 —2,5) = 32,1 m.

pacu

i

Omnpenensem Ap no popmyie (7.3):
Ap =9,8-32,1(1,42 — 1,22) = 62,9 Ta.

Haxomnm xoadpunuest k, no tabu. 7.5. Tax
KaK YHUCJIO ToAeH MPOXOOSsIIAX B 3aHHE, TPEBbI-
maet 1500 4en/, To pacueTHOE YHCIIO JTIOAEH 115
OAHOH  CTBOpPKM  coctaBHT n = 2500/2 =
= 1250 wen/q. ITpu 3a60pe BO3ayXa U3 OTKPHITOTO
BECTHOIONS, BPAMIAIOMMXCS ABEPAX M UYHUCIE JIHO-
Jei, MPOXOAAIMX 4epe3 OAHY CTBOPKY, 1250 3a
1 u, nonyuum k, = 0,46.

Omnpenensem G, mo ¢popmyine (7.18) ¢ yuetom
TOTO, 4YTO JIOJU MPOXOIAT OOHOBPEMEHHO uepes
OBe CTBOPKM M TeMmmepatrypa t,=50°C: G, =
=5100-0,46-0,1-2-2(12 + 25)J62,9-1,42/
/(50 — 12) = 8630 xr/u.

Beraucisem Q, no ¢opmyne (7.11) Q, =
= 0,28-8630(50 — 12) = 91 820 Br.



I'nasa 8
MECTHBIE OTCOCHI

8.1. OBMUE [OJIOXKEHUSA

MecTHBIC O0TCOCH NPEAYCMATPUBAIOTCS IS
yJAaBIMBAHUA TEIUIOTHI, BJIar¥, ra30B U ILUIA
y MECT uX BHIeNeHUsA. JIpUMEHEHME MECTHBIX
OTCOCOB HO3BOJIIET OOECNEUYHUTE HOPMHPYEMBIE
TMapaMeTphl BO3OYIIHOW CpeAsl B IIOMEIICHHAX
PH MEHBINMX, IO CPaBHEHHIO ¢ 001eobMeHHOMR
BEHTUJIALUEH, PACXOAax BO3yXa.

ITpUMEHSAIOTCA OTCOCHI OTKPBITOTO THIIA, Pa3-
JIMYHBIM 00pa3oM PacloJIOKeHHBIE OTHOCUTEILHO

HCTOYHHKA BPCAHBIX BBIJICJICHUHT (3OHTI>I, GOKOBBIE

H HIXKHHE OTCOCBI), OTCOCHI OT YKPBITHH, MMCIO-
1UX pado9He MPOEMBbl U HEIUIOTHOCTH (BBITSKHBIC
mixadby, Koxyxu). OTASNbHYIO TPYIIy COCTaBIIsi-
FOT aKTHBHPOBaHHBIE OTCOCHI, NPEACTaBIISIOUIUE
coboii KOMGHHALIUM OTCOCa H MECTHOTO MPUTOKA,
JIOKAJTM3YIOIEro 30HY BPEIHBIX BBIACICHHIA.

PacnipesiesieHde CKOpOCTH BOJIU3H BCACHIBAIO-
[Er0 OTBEPCTHUS ONMpPEIEIIAETCS €€ CPEIHUM 3Haue-
HHEM B IUIOCKOCTH OTBEPCTHSA U, H reoMeTpHei
obacTH, B KOTOpoil peanusyercs TeueHue (Gopma
U pa3sMepbl OTBEPCTHS U IIOBEPXHOCTEH, OrpaHHYH-
paromux Tevenue). Yem OGoree orpanudeHa ob-
JIaCTh, 3 KOTOPOH IMPOUCXOOUT MOATEKAHHUE K OT-
BEPCTHIO, TEM OOJIBLIE CKOPOCTH MOATEKAHUS, KO-
TOPHIE C yJaJeHHEM OT OTBEPCTUS AT OYCHb
6BICTPO. [INis reoMeTpuieckH NOJOOHBIX obaacTei
TOJI OTHOCUTEIBHBIX CKOPOCTEH, IIOCTPOEHHBIE
B OTHOCUTENBHBIX KOODAHHATAaX, HIACHTHYHBI
(puc. 8.1). Pacnipenienenue cKopoCcTel BCachIBaHUS
B TIJTOCKOCTH OTBEPCTHS HEpaBHOMEPHO. Ha kpasx
OTBEPCTHs 00pPa3yIOTCs 30HBI 3aBUXPEHHN, YMEHD-
marolue €ro «3pPEeKTHBHO BCACHIBAIOMIYIO ILTO-
wanb». CTeNeHb HEPaBHOMEPHOCTH H pa3Mepsl
30H 3aBHXPEHHI 3aBUCAT OT KOHCTPYKIIMHM OTcoca.

Ipu BEIGOPE CXEMBI OTCOCA H NPH €rO KOHCT-
PYKTUBHOH IpopaboTke HEOOXOAUMO PYKOBOACT-
BOBATHCA CJICAYIOIMMH OCHOBHBIMH TIOJIOXKEHH-
SIMK:

OTCOC MOJIKEH OBITH MAaKCHMalbHO TIPHOIIH-
JKEH K HCTOYHMKY M MO BO3MOXKHOCTH H30JHUPO-
BaTh UCTOYHHK OT NOMEILICHHS; HAUIIYYIIHM pellle-
HUEM SIBJISCTCA TIONHOE YKPHITHE HCTOYHHKA;

BCACHIBAIOIEE OTBEPCTHE CIIEyeT OPHEHTH-
pOBaTh TaK, 4TOOBI MOTOK BPENHBIX BHICJICHHI
MUHHMAIEHO OTKJIOHAJCK OT TICPBOHAYAIBHOrO

HaNpaBJICHUS JBKEHUSA U TIPH 3TOM yAaJIseMbIH
BO3/yX HE IIPOXOIUII Yepe3 30HY JbiXxaHus pabora-
FOLLETO:

YMEHBLIEHHE Pa3MEpPOB NPUEMHOIO OTBEPC-
THSL OTCOCA BEOET K BO3PACTAHHIO PacXofl BO3IY-
Xa, HEOOXOAMMOTO .JIA YJIABJIMBAHUA BPEIHBIX
BBHIIETICHUH.

Pacxon Bosgyxa s oTcoca OT HCTOYHHKA,
BBIJCJISFOLICTO TETJIOTY W rasbl, MPONOPLUHOHAIIEH
XapakTepHOMY PAacX0ony BO3/AyXa B KOHBEKTUBHOM
MOTOKE, TIOAHUMAIOIIEMCS HA[ UCTOMHUKOM:

L, = L.k k.k,. ®.1)

rae L,—xapakTepubiii pacxon, m3/u k- 6e3pa3MepHbiit
MHOXHTEIb, quTLIBa}OH.IHﬁ BJIMAHHC TCOMETPHYCCKHAX
M PEXHUMHBLIX [IAapaMETPOB, XapaKTCPUIYIOUIUX CHCTEMY
«UCTOYHHK — OTCOC»; Kk, —KOI(QHUINEHT, YYHTHIBAIOIIAI
BJAMSHUEC CKOPOCTHA ABHIKCHUS BO3QyXa B MIOMEIICHHH, kr‘
K03 (HUIOUEHT, YINTHIBAIOIMI TOKCHYHOCTE BPEHEBIX BbI-
neneHuH.

Jns OTCOCOB OT YKPHITHH, MMErOmuUX pabo-
yhe MPOoeMbl ¥ HEHJIOTHOCTH, MCIOJB3YIOT TAKKe
bopmyny

L. =3600 Fo,, 8.2)
rae F—-niomanas pabouux mpoeMoB U HEILIOTHOCTEH, M?;
U,~CpeAHss IO IUIonain pa6oqnx IpOeMOB H HCILUIOT-
HOCTEi CKOpPOCTh BCachIBaHMS, M/C.

CKOpoCTh BO3JYXa U, 3aBHCHT OT XapakTepa
TEXHOJOTHYECKOT 0 TIPOLECCa H TOKCHIHOCTH BpPE-
HBIX BBIICIICHUI H onpe/aeIseTcsa OObIYHO IKCIEPHU-
MEHTaJIbHO.

Ilpu pacueTe OTCOCOB OT TEIIOMCTOYHHKOB
HEOOXOMMO 3HATH UX KOHBEKTHBHYIO TETJIOOTAR-
4y, KOTOpas BLIMHCIAETCA 110 (HopMyliaM:

TOPH3OHTAJILHOW IIOBEPXHOCTH

0, =13nF (t,—t,)*?; 8.3)
BEPTUKAIBHON MOBEPXHOCTH
annFn(tn_ ta)4/3? (84)

TAOe f; U ¢, TEMIEPaTyphl HATPeTOM MOBEPXHOCTH U BO3-
nAyxa B moMemieHuH, °C; F_ 1 F,—omanyd ropu3oHTaib-
HbIX M BEPTHKAIbHbIX MOBEPXHOCTEN MCTOYHMKA, MP.

3naveHue KodpduuueHTa 7 TNPUHHUMAECTCA B
3aBUCUMOCTH OT [

t,, °C . . . 50 100 200 300 400 500 1000
n . . . .1,63158 153145 1,4 1,35 1,18
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Puc 8 1 PacnpenmeseHne ckopocteii B 30He JEHCTBUSA 1,8
BCACBHIBAIOLUMX OTBEPCTHH
¢ JNHAHHH PABHBIX OTHOCHTEJIBHBIX CKOpOC'[Cﬁ H JJHHHHU TOKa Te4e-
Hus BOMUM3M Kpyrioro natpyGka (WITPUXMYHKTHPHAS JHHHA OCh -
TedeHNs), 6 WIMEHEHHS OTHOCHTE/BHBIX OCEBBIX CKOopocTed BGIM- 7,5

3u narTpyOkoB, CBOGOMIO pACHOTONEHHBIX B NMpOCTpaHcTee /-
KpYrjoro anameTpoM D, 2-HieneBHAHOTO BbICOTOH B

IMpu pacyere OTCOCOB OT OOBEMHBIX TEMJIOHUC-
TOYHUKOB NPHHUMAETCA CyMMapHas TEIIo0T/a4a
BCEX HOBEPXHOCTEI

0=0,+0,. (8.5)

8.2. MECTHBIE OTCOCHI
OTKPBITOT'O THUIIA

HcxoaHbIMH JAHHBIMH [UJIS PacueTa OTCOCOB
OTKPBHITOrO THIIA ABJAIOTCA: Pa3MEPbl UCTOYHHUKA
BpE/MHBIX BBIZICJNICHUH; KOJMYECTBO BBIAEIAEMON
UM KOHBEKTHUBHO# Temiotsl Q, BT, pacxon spen-
HBIX BelllecTB M, Mr/c; pacroJIoXKEHUE ¥ Pa3MeEPhI
0Tcoca; HOpMHpPYEMas CKOPOCTb JIBUKEHHS BO3Y-
Xa B NIOMEILEHUHA U, , M/C.

Pacxoa ynanseMoro BO3ayXa ONpeleifieTcs
1o ¢opmyie (8.1), a koapduument k. —no puc. 8.2,
rae

3600M
Lorcl ( HHK - qnp) ’

3/1eCh ¢,,, — KOHICHTPANNs BPEJHOro BEUICCTBA B PHTOY-
HoM Bo3zyxe, Mr/m>, L, ., — Pacxon, M>/4, OTipefe/IeHHbIH
no ¢opmyse (8 1) npu k, =1

¢ =

//

14 e

1,2
/

L/

0 20 40 60 80 ¢

Puc 82 K onpepenennio kodQQUIMEHTd TOKCHYHOCTH
N
Ecnu UCTOYHUK BBIAEASET U TEIUIOTY, U rassbl,
TO IOJDKHO COONIONATHCH YCIOBHUE

k> 1. (86)
ECJ'IPI UCTOYHHUK BbIICJAECT TOJIBKO TECIUIOTY,
k=1 &7

A. BrITs:KHBI€ 30HTBI

BrITsKHEIC 30HTHI (pUC. 8 3 UCIONB3YIOT 1T
yIABJIMBAHUA TEIUIOTHI M BPEAHBIX BEILECTB OT
TEIUIOUCTOYHUKOB, KOTa OoJiee IMOJHOE YKPBITHE
[OCHIETHAX HEBOZMOXHO IO YCJIOBUAM NIPOU3BOI-
crBa 30HT ClleAyeT AeNaTh ¢ UEHTPAIbHBIM YIJIOM
packpeiTus He Oosiee 60°; mpu OOJBILIMX yriax
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ETTRR

a(axp) ;

N

Pe3KOo yBelUYMBAeTCH IUIOUIAb, 3aHATAs BHXpe-
BBIMH 30HAMU Y OCTPBIX KPOMOK, ¥ COOTBETCTBEH-
HO yMEHbIIAETCA «3(h()EXTHBHO BCACHIBAIOIAS
MJOWaaAb» MPUEMHOTo oTBepcTHA. [Ipn Gonpimx
YIJIax PAacKphITHs 30HTA JOCTHYb 3hdeKTHBHOTO
BCACBIBAHHUS 11O Beell €ro MIOLIaAN MOKHO ITyTeM
ycTpoiicTBa yctynma (puc. 8.4), pexoMeHIyeMble
pasmepsl D, =0,8D, h = (0,12 = 0,15)D.
Pasmepsl mpuEMHOTO OTBEpPCTUS 30HTA HAT
KpyrablM MJIM TPAMOYTOJNBHBIM (a/h < 2) ucrod-
HUKOM PEKOMEHIYETCSA NPUHAMATE CIIEIYFOIIMHU:
D=d+2A; A=a+2A; B=b+ 2A, roe

A =214(v,/v,)21%]d 8.8)

(3mech W najlee IS TIPSIMOYTOJBHOTO B TLUIaHE
HCTOYHMKA BMECTO d ciieAyeT NPUHAMATL JKBHBa-
JICHTHBIY 1O Miomanu aaametp 4, = 1,13 /ab).

OceBast CKOPOCTh B KOHBEKTUBHOM HOTOKE Ha
YPOBHE BCACBIBAHUA, M/C

v, = 0,068 (Q1/d?) /3.

Ecnu mpoekTupyeTcs 30HT HaJ BEITSHYTHIM
HCTOYHHKOM (a/b = 2), TO

A =2,14(v,/v,)* I?/b; (8.10)
o = 0,039Q13 (1/5)0-38, ®.11)

Hcnonp3oBanne BBITSDKHBIX 30HTOB panmo-
HAIBHO TNpH 3HA4YeHUsX Kommnekca (v,/v)(//d) <
<035 IIpa (v,/v,)(/d) > 0,35 HeoOXomAMBII
pacxoj yaanseMoro BO3AyXa PE3KO BO3pacTaer
W [PAMEHEHNE 30HTOB CTAHOBHUTCHA HEIEJECo-
oOpa3HbIM.

IIpy pexoMeH /1OBaHHBIX BbillE pa3Mepax 30H-
TOB, BXomsumii B Qopmyay (8.1) xodappuimeHT
k, =1, a xapakTepHble pacxo/Ibl ¥ KO3 PUIHEHTHI
k, BBIMHCIIAIOTCS CIEIYOILAM 00pa3oM:

IUIs KPYTJIBIX M MPAMOYTOJIbHBIX UCTOYHMKOB

L, =945d%p,; (8.12) k, =(1 +2A/d?; (8.13)

8.9)

Pric. 8.3. BBITSKHOU 30HT Haj TEILIOUCTOYHHKOM
Puc. 8.4. 30HT ¢ yCTYIOM TIO NEPUMETPY

Puc. 8.5. BbITSOKHON 30HT-KO3bIPEK
3lals

AJis1 BBITAHYTBEIX HCTOYHUKOB
L, =1800abv,; (8.14) k, = (1 + 2A/b)%. (8.15)

ITpumep 8.1. Paccuumrats pacxoXl Bosgyxa
IIS 30HTa, PACMOJIOKEHHOro Ha BoicoTe / = 0,8 M
Hall HUCTOYHUKOM [UIHHON a = 1,4 M U 1mmpuHOH

= 0,8 M. KouBexTUBHAS TEMJOOTAAYA HUCTOYHU-
ka Q = 2000 Br. Ckopocts mmx(eﬂnﬂ BO3ayXa
B momenesun v, = 0,3 m/c.

Pewenue. OCeBYr0 CKOPOCTh B KOHBEKTHBHOM
TOTOKE HA YPOBHE PACIOJIOXKEHUS] 30HTA ONpe/e-
nseM no popmye (8.9), IpeABapUTENBHO BHIYHC-
JIUB SKBHBAJIEHTHBIA THAMETP HUCTOYHHKA:

d,=113./14-0,8 = 1,196 m;
v, = 0,068 (2000 0,8/1,196%)3 = 0,71 myc.
ITockoneky
v, I 03 08

bt} )

o 4071 196 8 =035
TO HCIOJIb30BAHHE 30HTA lENecoobOpazHo.

Ilo dopmyne (8.8) HaxomuMm mapameTp A =
=2,14(0,3/0,71)2 0,82/1,196 = 0,2 M u Ha3Ha4ya-
eM pa3mepbl 30HTa: 4 = 1,4+ 202 =18M, B=
=08+2:02=12m.

Ko3(phHuneHT, yMUTHIBAIOLINN CKOPOCTH IBU-
KEHHS BO3yXa B MOMEINCHUM, HAXOQUM 1O (op-
MyJte (8.13):

k, = (1 +2-0,2/1,196)% = 1,78.

ITockoJIBKY HCTOYHHK BBIAEIAET TOJBKO TEI-
0Ty, TO, cornacHo (8.7), k, = 1.
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Pacxox ymaiseMoro BO3ayXa paccudThHIBaeM
no gopmyne (8.1) ¢ yuetom ypasHeHus (8.12):

Ly, =945-1,1962-0,71-1-1,78 -1 = 1710 M3 /u.

IIpumep 8.2. B nomosiHeHHWE K YCHOBUAM MpH-
Mepa 8.1, HCTOYHHK BMeCTe ¢ TEIIOTOU BBIAEIAET
oxuciet azota (TMAK = 5 mr/m?) B pasmepe M =
= 80 mr/c. KoHneHTpanus okucjoB a3ora B IpH-
TOYHOM BO3JyXe ¢,, = 0.

Pewenue. Halinem 3Hauenue napamerpa ¢

3600- 80

c= - 337
ERETITOE

Mo puc. 8.2 maxoaum k_ = 1,29. Mo ¢hopmyne
(8 1) ompenenseM pacxoj yHanfeMoro BO3ayxa
Ly = 1710-1,29 = 2210 M*/u.
JL1s 30HTOB-KO3BIPBKOB Y TpoeMoB 060y 10~
BaHus (puc. 8.5) pacxoa ylanseMoro Bo3jayxa of-
penensiercs no (opmyne

L,.=7640uF /Ap/pk,, (8.16)

rae p—ko3pdUIUeHT pacxoJa IpoeMa, NpubIU3UTeNbHO
paeHeii 0,65; F - mowals npoemMa, M2, Ap - m3bbITOUHOE
[IaBJICHNE, BHI3LIBAIOLIEE MCTEYEHHE Ta30B depe3 MpoeM
(HpHHHMaeTCﬂ II0 TCXHOJIOI UMCCKMM IOAHHBIM M MOXET
pocturats 2,5 Tla); p— IIOTHOCTH BO34yXa, BBIXOJALIErO
W3 mpoema, kr/m>.

BoxoBele IUTKU y 30HTA, OMyCKAOLIUECH 10
HH3a MPOeMa, CHMXKAOT pacxol] Bo3ayxa Ha 10—
20%. BoleT 30HTA CleyeT NPUHAMATH paBHbIM
IpUMEpHO YABOeHHOH Bhicote H (cM. pwc. 8.5),
a LIMPUHY — paBHOM IIMPHUHE mpoeMa nmoc 0,1 m
¢ KaxIo# ero’ CTOPOHBIL

TeMnepaTyp& BO3/IyXa, YAAIAeMOrs uepes
30HTHI-KO3BIPEKHA OT TIPOEMOB KY3HEYHBIX W Tep-
MHYECKMX I[evell, TpH €CTeCTBEHHOH TsTre HE
nomkHa mpesslmaTts 350°C, a mpn MexaHWgec-
koit — 150 °C. TennoTy OTXOAAILMX Ta30B PEKO-
MeHIyeTCA YTHIA3HPOBATS.

b. BokoBble oTCOCHI

BokoBeie oTcOCH (pHc. 8.6) HCMOIL3YIOT B TeX
clydasix, KOTZa yCTpOHCTBO 30HTOB HEBO3MOXHO
U3-32 TEXHOJIOTHYECKUX OTpaHHYEHHI HIM Xe He-
nenecoobpasHo H3-3a GOJBIIOrO PAacXoia yaamse-
Moro Bo3ayxa. Ilpu BriGope cxeMsl oTcoca mpe-
noYTeHHe CIefyeT OTJaBaTh OTCOCAM C MEHBUIAM
YIJIOM HECOOCHOCTH (, Kak Hambosee 5KOHOMHY-
HBIM IO PacXxojy yIAanseMoro BO3IyXd.

BeaceIBarolee OTBEPCTHE BBITOTIHACTCA IPS-
MOYToJbHBIM. [ITuHA ero A paBHa UTHHe (aUa-
MeTpy) HCTOYHHMKA, a BbicoTa B = (0,5 - 1)(x, +
+ 5/2). Hanuane no mepHMeTpy BCACBIBAFOILETO

OTBEPCTHS OTPAaHHYABAOILEH TIIIOCKOCTH (MJTH 1K~
pokoro (hnanua), ynydmaer yciaoBus paboTel OT-
coca. Ecm mmpunra dianna ki, < B, To ero uus-
HA€ MOXHO HE YYHTHIBATh.

3uayenus xoabduuuenta k, B dopmyre (8.1)
JUIS " Pa3sHHYHBIX KOHCTPYKTHUBHBIX CXEM OTCOCOB
BBIYHACHSIOTCA MO (hopMyIaMm:

OTCOC B CTEHKE VMJTH C HIMPOKUM (hIaHIEM (CM.
puc. 8.6,a)

k,=0,22(1 —0,0625D?), 8.17)
rae D=4,17D/(s + d), D u d—mmameTpsl (7KBUBAJIEHT-
Hble QHAMETPBI) 0TCOCA M MCTOYHMKA, M; §-—apamerp,
UMEIOIIMH Pa3MEpHOCTb MIMHEI ¥ BEIMHCIsAEMBIH 110 dop-
Mylie

s=05(x,+y, + /x2+¥2);  (8.18)
oTcoc Oe3 ¢raHua (cM. puc. 8.6,0)
k., =[0,32 + 0,06 (B/A4)"*]
(1 —0,0625D?); (8.19)
0TCOC € 3KpaHOM (CM. pHc. 8.6,6)
k, =[0,2 + 0,025(B/4)"]
(1 —0,0625D72); (8.20)
HAKJIOHHBIH oTcoc (cMm. pHc. 8.6,2)
= (0,15 + 0,043 )
[1-0,25(1 —0,32¢)D2. (8.21)

Vron ¢ m3mepsieTcs B pagmaHax. [nsg orco-
COB KpYTJIoif (hOPMEI CIeAyeT CHATATD, 4To B/A =
= 1. Ecid HaKJIOHHBIA OTCOC MMeeT (hIaHen IId-
puHo#l Gonee 0,5 B, To 3HaueHWe k,, BBIYHCIICH-
Hoe mo dopmyrne (8.21), cienyer yMeHbIUMTH B
1,6 pa3sa.

Jnsi BceX KOHCTPYKTHBHBIX CXEM OOKOBBIX
OTCOCOB XapaKTepHbi pacxoa L, u koadbuunent
k, , BXxonduue B ypasHeHue (8.1), paccuutbiBaroTCA
no ¢opmynam:

L,=310[Q(s + d)°]1'73;

2 \1/3
k—1+208v<d ) .
Yo @

IIpumep 8.3. Paccuntath 60OKOBOMH OTCOC, BBI-
MIOJIHEHHBIH O cXeMe, NpUBe/IeHHOU Ha puc. 8.6,0.
Hctounuk wumeer pasmepbl a x b= 0,6 x 0,6 M,
BbLIENIAET KOHBEKTHBHYtO TeroTy @ = 1300 Br
u  cepHucTbii Taz M =20wmr/c (IIJK =
= 10 mr/m3). Pasmeprl otcoca: A =0,6 M, B=
= 0,3 M. PaccTosHHe OT HCTOYHHMKA O OTCOCa:
x,=0,3 M, y, =04 M Hopmupyemas ckopocTb
IOBIXKEHUs] BO3Ayxa B nometleHuu o, = 0,3 m/c.

(8.22)

(8.23)
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A

KOHHCHTpaHPIﬂ CEPHUCTOTO rasa B HNPpUTOYHOM
BO3AYXE g, = 0. :

Pewenue. OmnpelienuM XapakTepHble pa3me-
pBL

d,=1,13./0,6-0,6 = 0,678 m;

D, =1,13./0,6:0,3 = 0,479 v;
§=0,5(0,3+04+./0,32+04%) =06 m;
17-0,479
__.i7__’__ = 1,56.

0,6 + 0,678

Mo ¢opmynam (8.19) m (8.23) BeMHUCIHM
koopoumuentsl k, u k : k, =[0,32 4 0,06(0,3/
/0,6)"71(1 — 0,0625-1,56%) = 0,281; k,=1+

20,8 03( 0.678° )m 1,6
SO ba1300) T

HaxoauMm pacxoa yaansieMoro BoO3fyXa IO

¢dopmyne (8.1) mpu k,z'l ¢ yueToM (OpMYIIB

Puc. 8.6. bokoBrie 0TCOCHE

@ -0TCOC B CTEHKE HJTH C HIHPOKUM aaHueM; 6 —otcoc Ge3 duianua;
8- 0TCOC C 3KPAHOM; 2 —HAKJIOHHBIH OTCOC

(8.22): L., =310[1300(0,6 + 0,678)° 10,281 x
x 1,6 = 2290 m3/u.

ITockonmeky napameTp ¢ = 3600-20/(2260 x
x 10) = 3,19, a u3 puc. 8.2 crenyer, uto k, < 1,
TO, CcorjacHo ycioBusro (8.6), HeoOXonuMo mpH-
HATB k. = 1.

CreioBaTeNbHO, PACXOd YHOATISAEMOTO BO3AY-
xa Loye = Loy = 2290 m/4.

INpu npousBoJCTBE CBApOYHbIX pPaboT U npu
JPYrUX TEXHOJOTHYECKMX HpoleccaX NPUMEHSOT-
CSl HAKJIOHHLIE OOKOBBIE OTCOCEI B BH/IE MAHEICH
paBHOMEpPHOTO Beachipaums * (puc. 8.7). [pu cBap-

’

! MecTHElE  OTCOCHI
ceapke. Cepus 4.904-37.

MPY  PYYHOH  31eKTpO-
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Ke MEKTPOIAMH C KaueCTBEHHBIM MOKPBITHEM pPac-
X0 Bo3ayXa Ha | M? rabapHTHOTO CevyeHHs TIaHe-
i coctasaser 3300 M3/4 npu pacnosoXKeHUH Ia-
Henu y crensl B 5000 - 7000 M>/4 1pu ee pacniosio-
XEHUH BAAH OT CTEHBHI.

MecTHBIE OTCOCHI, BCTPOEHHBIE B 060pyHOBa-
HUE JIIA TIAWKH, JTyXKeHHs, CBAPKH U Pe3KH MeTall-
JIOB, CeIyeT KOHCTPYHPOBATh U PACCUMTHIBATD MO
matepuaitam BHUUOTa (Caunkt-Tletepbypr) L.

VYV ranpBaHMYeCKHX M TPABUJIBHBIX BaHH
ycTpauBaloT OOKOBBIE OTCOCHI B BHIE ILIEJEBBIX
BO3/lyXONPUEMHHKOB, PAacCIIOJaraeMbiX OOBIYHO
BAOJb JUTHHHBEIX OOpTOB BaHHBI,—OOPTOBBIE OTCO-
col (puc. 8.8). Kak mpaBuio, ciegyer NpAMEHATh
ONpOKUHYTHIE ABYXOopTOBBIE OTCOCH. ECnu koH-
CTPYKUHS BaHHBI HE TTO3BOJAET UX NPHUMEHATH, TO
yCTpPauBaroT OOBIMHBIE ABYXOOPTOBHIE OTCOCHI.
Banupi wmpnHOH b < 600 MM MoOryT OBITH OCHa-
uieHbl  OgHOOOPTOBBIMH  OTcocaMU. CHIKeHHe
pacxona yIalaseMoro BO3/AyXa MOXeT OBITh J{oc-
THTHYTO MyTeM YCTpOHCTBA MEPEYBKH C nojayer
BO3/lyxa Yepe3 nephopupoBaHHyO TPYOy MM mo-
JIYF0 TOKOTMOZBO/IAIIY O HITAHFY.

Pacxon Bo3ayxa, M>/4, [ GOPTOBBIX OTCO-
COB BBLIMHCIAETCA MO (opMyaam %

U1 OTCOCOB 0e3 mepexyBsku (cM. puc. 8.8,a, 6,
0,e)

Ly, = 1400[0,53b,1/(b, + I) + k11> +
+(1+0,16A2)-b, Ik k kyk kK,

rae b,—pacyeTHas MIMPUHA BaHHBI (cM. puc. 8.8),
M; /-nnuHA BaHHBL, M; h,—PpacueTHOE 3araybe-
HHE 3epKaja XHuakoctd (cM. puc. 8.8), m; Az =
=1, — t,—Pa3HOCTb TEMIEPaTyp TMOBEPXHOCTH
KHUIKOCTH U BO3AyXxa B noMertieHnd, °C; k, —Kkodd-
¢umyenT, 3HaYeHNe KOTOPOTO PaBHO 1 A7 ABYX-
6oprosoro u 1,8 mns onqHOOGOPTOBOTO OTCOCOB;
k, -koodpdULMEHT, yYnTHIBAIOIIKN HajHYHe BO3-
IyOIHOTO TepeMeIInBaHusg xuakoctu (k, = 1,2);
k, —kxoddpdunuenT, yIUTHIBAIOIIHI YKpHITHE 3ep-
KaJla XUAKOCTH IuTaBarommMu tesamiu (k; = 0,75);

(8.24)

! Metoauyeckue yKa3saHHA MO KOHCTPYHPOBAHHIO
MECTHBIX BO3/yXOIIPHEMHHUKOB, BCTPOEHHBIX B 060pyno-
BaHME [is madkyu u dyxenusa (A.. BHUUOT BUCIIC,
1980). MecTrble BHTSDKHEIE yCTPORCTBA K 000PYIOBAHHIO
Ans ceapku u pesku Meramna (JI.. BHUMOT BUCIIC,
1980).

2 PyKOBOACTBO 10 NPOEKTUPOBAHMIO OTOILICHHS H
BEHTHUISIAM MPEANPHATHH MAIIMHOCTPOMUTENBHOR Ipo-
MBIIIIEHHOCTH. I'anbBaHn4ecKHe W TPaBHIJILHEIE IIEXH.
A3-782 (M.: T'TIH TlpoexkTnipoMBeHTHAsIMS, 1978)

a) g
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Puc 8.7 IlaHean paBHOMEPHOTO BCACHIBAHHA y CTAIHoO-
HapHBIX TOCTOB CBapKH

a-naHejib € 0TCOCOM BHH3, O -—NaHelh ¢ 0TCOCOM BBEDX

Puc 88 BoproBsle 0TCOCH OT BAHH
a u 6 onpoxuHyThble ABYXGOPTOBOW M OmHOGOPTOBOM. 8 M 2

o6br4nbie NBYX6OPTOBOH N 0AHOBOPTOBOM, 0 M € OTCOCHI C mepe-
AyBKOW ABYXOOpPTOBOW M OAHOGOPTOBOHN

k, —xoadduimenT, yuUTHIBAIOWWH - yKPBITHE 3€p-
Kajla >KUIKOCTH TIeHHBIM CJIOE€M IIyTEM BBEICHUS
nobasok ITAB (k, = 0,5);

IUIA OTCOCOB ¢ mepedyBkoi (cM. puc. 8.8,6,e)
Lo =12006,>21(1 +

+0,03A0)k, k., (8.25)
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rae k, =1 s oxHoboprosoro u k, = 0,7 aus
ABYX6OPTOBOTO OTCOCOB.
3nauenue koaxbduunenta k, 11 orcocos Ge3
nepeyBKHA IpHHAMaeTcs no T1abn. 8.1; mis otco-
COB C mepeayBkod Bo Bcex cayyasx k. = 1.
Pacxox Bo3ayxa Ha TepeayBKy, M>/4.

L,=605b,1(140,03A41). (8.26)

Konbnesoii GoptoBoii otcoc ! npejcrasiser
co6o# 1mieIeBol BO3AYXONPUEMHHK, PACIOTIOKEH-
HbIl IO TIEPUMETPY KpPYrJoW BaHHBL, Mevd (I1axT-
Hble KOJITIAKOBBIE WM THUTENbHBIC IEYH, COJISHBIC
W CBUHIOBbiE BaHHBI, BAHHBI CyJIn(bUIAPOBAHUSL,
anfapatbl IS MPOTHTKHA JJIEMEHTOB pajuo- M
JJIEKTPOANNAPATYPLI, BAHHBI JIY)XXEHHUS, BBICOKO-
YaCTOTHbIE MHIYKIMOHHbIC YCTAHOBKM JJIf I[BET-
HOTO JIMThS, BO/SIHbIE M MACISHBIE KPYIJbie €M-
KOCTH A4 3aKajJKy, Kpyrisle Oakd jUIs 00e3KupH-
BaHUA U T.IL).

Konbuesble 0TCOCHI YCTpauBaroTcs TO CXe-

! Tlo MaTepuanam HCC/Ie0BaHMI KAHIMIATOB TeXH.
Hayk I'. JI. JIudmmna u B. A. Cyxapesa.

MaM, npuBefieHHbIM Ha puc. 8.9. Ilpm omunako-
BOM pa3Mepe OTCachIBAIOIIEH IMETH OTCOCH! 3a-
rIyOsieHHBIE W CHAOXCHHBIE 9KpaHoM obGecredd-
BAIOT YNABJIMBaHHE BPEIHBIX BBIZCTEHUN TpH
MEHBIINX PACXOAX yIaJeMOro BO31yXa 1o Cpas-
HEHUIO ¢ 00BIYHBIMH OTcocaMU. I1pu oguHakoBOM
KOHCTPYKTHBHOM BepTukanbHoM rabapure I' (I" =
=B; I'=B+h,; I'=B+ h,) Bce TpH TUNZ OT-
COCOB PaBHOIIEHHBI MO PacXody yAaldseMoro BO3-
nyXa. YBenuueHHe BepTHKAJIbHOro rabapura mnos-
BOJISSET YMEHBIIUTh PAcXo[ YHIAJNSeMOro BO3/IyXa.

PacxoX ynanseMoro Bo3yXxa Jiis BceX KOHCT-
PYKTHBHBIX CXEM OTCOCOB OIpeAessercs Mo dop-
myne (8.1), rae

L,=69,3Q"2d%". (8.27)

3uaveHune koapdunmenta k, onpenensercs 1o
puc. 8.10. Ecnn d=d,, to npu onpenenenuu k,
cleyer cuurtars, uro d = d/d, = 0,75, u Haiinen-
HOoe Tio rpaduky 3Hadenue k, yMeHbIIHTH B 1,15
pasa. Koapduunent k, paccuuteiBactcs no ¢op-

MyJie
k,=1+424./v3d/Q .

(8.28)-

TABJIUILA 8. 1. 3HAUEHUSA KODPOGULIMEHTA &, U VAEJIBHBIE KOJTMYECTBA BPEJHBIX
BBIAEJIEHUM

Texnonoruuecknii mpouecc -«

Onpeaensiomee Bpen-

MakcumansHoe Kosu- k
YECTBO BBIACIIAIOLLAXCH
BPE/IHBIX BEIHECTB,

HOE€ BELIECCTBO

DnexTpoxumuyeckas oOpaboTKa MeTalIoB B pact- XpoOMOBBIH aHTU[I-

BOpAX, COMEPIKAIIMX XPOMOBYIO KUCTOTY KOHIIEHT-
paumeit 150300 r/n, npu cuite toka I = 1000 A
(XpoMHupOBaHUE aHOIHOE, AEKAaNMPOBAaHUE U Ip.)
To xe, nmpn xoHneHtpanud 3060 r/nm (9nexTpo-
MONMPOBKA ANIOMUHMs, CTAIH ¥ Ap.)
To xe, npu xoHneuTpamuu 30100 r/mu I < 500 A,
(XuMHAHECKOe OKCHAUPOBAHNE AJTFOMUHHUS M MarHus)
Xumudeckass o6paboTka CTald B pacTBOpax Xpo-
MOBOH KHCJIOTHI U ee coJielt mpu 7, > 50°C (maccu-
BUDOBaHHWE, TpAaBJieHWE, HATIOJHEHHE B XPOMIIMKE
u Jp).
Xumudeckas obOpaboTka MeTaqlIoB B pacTBOpax
XpOMOBOH KHCIOTBI W ee coledt mpm f, < 50°C
(ocBeTJEHAE, DACCHBUPOBAHUE U 1IP.)
To xe, B pacTBOpax IejIo4yu (OKCHINPOBAaHHE CTa-
M, XUMHYECKAs OJIUPOBKA ANFOMUHUS, TPABJICHHE
aJIFOMHHUS, MarHus U UX CIUIABOB U JIp.) NIpH 1, °C:
> 1000 }

< 1000
To >xe, xpoMe aNfOMHHHMS M MarHusi (XUMHYECKOe
o0e3KUpUBaHUe, HelTpantu3auus u jap.) npu ¢, °C:
> 50

< 50

Mmr/{(c-m?)
10 2
paa

To xe 2 1,6
» 1 1,25

» 5,5-1073 1

» 0 0
1,25
enous 55 1,6

1

» 0 0
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ITpodoaxcenue maba. 8.1.

TeXHONOFUYECKHUIA TIPOLECC

To xe, B KOHIEHTPUPOBAHHBIX XOJOMHLIX H pazbas-
JICHHBIX HarpeThIX PacTBOPAaX, COAEPKALIMX COJIS-
HYIO KHCIIOTY
To xe, KpoMe CHATHA UMHKOBOTO M Ka{MHEBOTO
MOKPHITAS, B XONOMHBIX PACTBOPAX, COAEPKAIIAX
COJIIHYIO KHCIIOTY NpH KoHueHTpamud po 200 r/n
(TpaBieHMe, NekanMpoBAHUE U AP.)
To %e, B KOHIIEHTPUPOBAHHBIX XOJIOIHBIX H pa3bas-
JICHHBIX HarpeThiX PacTBOpax, COJEPXKAILUX OpTO-
hochopryro kucnory (bochaTnposaHne u ap.)
To ke, B pa30aBiIeHHBIX PacTBOpax, COMACPXKAIIMX
a30THYIO KHCIOTY (OCBETJICHUE AJIFOMHUHUS, CHATHE
HUKeJI S, TPABICHHUE, HEKATMPOBAHNAE ME/H, IACCHBH-
poOBaHHe W ApP.) TpM KOHUEHTPAUWH PacTBOpa, r/i:
> 100

< 100

DNeKTpoXuMHIeckas o0paboTka METaNOB B pacT-
BOpax LIETOYH (06E3KUPUBAHUE, JIyKEHHE, OKCHIH-
pOBaHHe Me[H, CHATHE OJI0Ba, XpoMa U AIp.)

To xe, B pacTBopax, coJiepXKallfX CePHYIO KUCIOTY
npu koHueHtpamuu 150-300 r/n, a Take XuMH-
yeckass o0OpaboOTka METa/IOB B KOHIEHTPHUPOBAH-
HBIX XOJOAHBIX W pa30aBieHHBIX HArPETHIX €e PacT-
BOpax (aHOJMpPOBaHKE, ITEKTPOIIOIHPOBAHMUE, TPAB-
JieHWe, CHATHe HuKels, cepebpa, rumpuaHas obpa-
60TKa THTaHa U Ap.)

Xumuteckas 00paboTRa METANIOB B KOHUEHTPUPO-
BAHHLIX HATPETHIX PACTBOPAX M MIEKTPOXUMHYECKas
0o0paboTKa B KOHIECHTPHPOBAHHBIX  XOJIOHBIX
PacTBOpPAX, cojiepkamux oprodocdopHyro KHucIoTy
(moMMpOBKa aTFOMUHHSA, CTANH, MEIU U Ap.)
Xumugeckas " daeKTpoxummieckas oopaboTka Me-
TANJIOB B PACTBOpPaX, ColepXamux (pTOPHCTOBOO-
POIHYIO KHCIOTY H €€ COJIH

KanMuposauue, cepeGpeHne, 30J04EHHE U 31EKTPO-
JEXamAPOBAaHUE B LIMAHUCTHIX PACTBOPAX
IInaKOBaHME, MelHeHHE, TATYHUPOBAaHUE, XAMHYeC-
KOe JeKamMpoBaHWE ¥ aMajblaMUPOBAHHE B IMa-
HUCTHIX PAcTBOpPax

MepuneHue, JTyxeHde, MHKOBAHAE H KaJAMHAPOBAHHE
B CEpHOKHCIBIX pacTBopax mpu ¢, < 50°C
HukeJIMpOBaHKE B XJIOPUCTBIX PACTBOPAX MpH IUIOT-
HOCTH TOKa 3—5 A/mm?>

To xe, B cynsdaTHBIX PacTBOpPaxX HPH TUIOTHOCTH
Toxa 1-3 A/nm?

MenHeHre B 9THJICHINAMUHOBOM 3JIEKTPOJIUTE
KpaiieHye B aHHJIMHOBOM Kpacurese

[NpomMbiBKa B rops4edf Boje

BesspeHble fIpONECCH] MPH HAJMYAM HENPUATHBLIX
3amaxoB, HANpUMEp aMMHaKa, KIes H Ip.

Onpenensioniee pped- MakcHManbHOe KOIH- k.
HOE BEIUECTBO YCCTBO BLIICTIAROIIMXCSA
BPEIHbLIX BELIECTB,
Mr/(c - m?)
X TOpUCTBIH 80 1,25
BOZOPOQI
» 3-107! 0
®ocdopHas 6-107! 1,25
KHCTIOTE
3 1,25
A30THas KucioTa
U OKCH/BI a30Ta 0 0
lemous 11 1,6
CepHasi KUCJIOTa 7 1,6
Dochopras 5 1,6
KHCII0TA
D TOpUCTHIH 20 1,6
BOOOPOX
InaHucThIi 5,5 2
BOAOPOI
To xe 1,5 1,6
CepHas KucioTa 0 0
PacTBopumbie 1,5-107! 2
coNY HUKENA
To xe 3-1072 1,6
O TUIeHANaMUH 0 1
AHWTNH 0 1
IMapw Bonb! - 0,5
_ . 0,5

Mpumeyanus: 1. Ecam k., = 0, ToO 0OTCOC OT BaHHBI HE HYXEH, OJHAKO MPH HAINYMH BO3AYIIHOTO MEPEMEINNBA-
HAs PACTBOPA MECTHBIH OTCOC HEOOXOAMM, TIPH 3TOM cilemyeT NpuHEMAaTh k. = 0,5.
2. B 6opToBOM 0TCOCE M BO3AYXOBOJAX 3aaepxkuBaeTcsa 85% BpPEAHBIX BEILIECTB, BLIACAAIOINUXCA B BHAE

a3po3sosei.



178  TI'zasa 8 Mecmuvie onmicocw!

a) do 5) do

°

8) dy

F
-+

< <] K
a a d
, | | |
| | |
77 S WA/, TR VI A /YL
Puc 89 KounbieBbie 60pTOBbIE OTCOCHI Puc 810 K ompenenenmio xodpdmnmenta k, mpu pac-
a obblnbid 0 3arnybneHHb 6—C JKpaHOM ) YeTe KONbIEBbIX 60PTOBBIX OTCOCOB
kn
L ey . _
~ B=8/d,=0,05 A
'\\\. e
S ~— . 3 // -
[ — ‘\. L o=
= | T
= " }L <-..-
g -.—-.———"/ = = w——
am—— -—"-—.
B=0,1
3 A
4|/
- =
—— i B=075 -~
\ T———. \4\ ¢ _./’
. ™ =~ L ""\' e [ /
T~ z I I =7 - e
-~ = =" — — T =
— sy A7 A A '
\\\ T~ - ’4/-‘
- U R BREE ./—.
[~ « — - />"'"“-- -
Z \\ —~ — - e ———
— S N —) e o - cl———1
\\&g, ?
——  h=005
—_——— h=0,7
—_———— h=0,75
7

0,75 0,8 0,85 0,9 0,95 d



179

8.2. Mecmusie omcocsl omkpsimozo muna

IIpn OTHOCHTENBHOH HEPABHOMEPHOCTH BCa-
coiBanns Av/v, 2 0,5 Heo6XOMMMO YBETMYHBATH
pacyeTHBIH pacxoll yianseMoro Bo3ayxa Ha 20%,
npu Av/v, < 0,3 nonpapka Ha pacueTHBIH pacxon
He BBOIUTCA (A v—MaKCUMAaJbHOE OTKJIOHEHHE OT
cpemHeli CKOPOCTH BCACHLIBAHHS B IIENH, M/C; v, —
Cpe/lHfA CKOPOCTh BCACBHIBAaHWS B UIETH, M/cC).
IMpuBenenHsle JaHHbIE NPUrogHb! Oe3 BBedeHUS
JOTOTHUTEIBHBIX NONPAaBOK U IS CIy4aes, KOraa
0TCOC Tpe/ICTaBgeT COOGON HE3aMKHY THIN KOJbLe-
BOI BO3QYXONPHEMHHMK M3 OJHOTO WM ABYX dJie-
MEHTOB C YTJIOM OXBaTa HCTOYHHKA He MeHee 270°.

INpumep 8.4. OnpenenuTs pacxon BO3AYXA,
yAansIeMoro OT COJIHON BAHHBI OOBIYHBIM KOJIb-
HEBBIM OTCOCOM IIPH CNIEIYIOIAX HUCXOMHBIX JIaH-
ubix: d, = 1,06 M, d=0,85mM, h=0,16 M, B=
=0,16 m. Temmepatypa pacmiasa ?, = 500°C,
t, =20°C. T'azoBbifencHus OTCYTCTBYIOT. CKO-
pOCTh [BHXXEHHS BO3[yXa B IIOMEUICHHH U, =
= 0,2 Mm/c.

Pewenue. KoHBEKTUBHAs TeIIOOTAAQYa MC-
TOYHHKA BeIMHcHsercs mo dopmyre (8.3), rme
n=1,35 npn ¢, = 500°C:

0,852
0= 1,3-1,355—2—— «

x (500 — 20)*?3 = 3740 Br.

HaxomuMm OTHOCHTENbHBIE pasMepbl: d =
=d/d,=0,85/1,06=08; h=h/d, =0,16/1,06 =
=0,15 B=B/d, = 0,16/1,06 = 0,15.

ITo puc. 8.10 Haxomum k, = 2,45. Koabduuuenr
k,, YIUTHIBAOINHN BIMSAHUE CKOPOCTH [BHXCHHS
BO3/lyXa B TIOMEILECHUH:

k,=1+424./0230385/3740 = 1,06.

ITo dopmyne (8.1) HaxomuM pacxod ymanse-
MOTO BO3JyXa:

L,,. =69,3-3740"3-0,853-2,45 x
x 1,06+ 1 = 1930 m3/u.

B. Hmxnne orcocnl

HwxkHHe OTCOCHl ClelyeT NpUMEHSTh [Uis
c1abOHATPETHX HCTOYHHUKOB B TEX CAYYasAX, KOria
HCHONb30BaHHE Gonee 3KOHOMMYHBIX KOHCTPYK-
Ui HEBO3MOXHO.

Huxuuit oTcoc OT KpYrjIoro UCTOYHHMKA Bbl-
AOJIHAETCA B BUjE KOJNBIEBOH IIENH, 2 OT NPSIMo-
yTONBHOTO MCTO4YHMKA —B BUjE JBYX Hienel, pac-
MOJIOKEHHBIX BOJdb JUIMHHBIX CTOPOH MCTOYHUKA
(puc. 8.11). Ipu KOHCTPYKTHBHO# NpopadoTKe OT-

coca HeOOXOAUMO YYATHIBATE, YTO YAATECHHE LIETH
OT MCTOYHUKA NMPHBOIHUT K BO3PACTAHUIO PAaCXOnAa
yAJISEMOro BO3/lyXa, YBEJINYEHHE [IUPHUHBI LIEITH
MO3BOJISIET HECKOJIBKO YMEHBIIUTH PACXO] YAasAe-
MOT'O BO3YXa, YCIOBUSA yJABIMBAHKA 3HAYUTEIND-
HO YXYIIUAKOTCA C YBEIHYEHHEM BBICOTBI HCTOYHH-
Ka u ynyuinarorces ¢ ero 3arnybnenuem. Ecmm
pACIOJIOKEHHe KOMIAKTHOTO HMCTOYHHKA CTPOro
He (DUKCMPOBAaHO, TO OTCOC YCTPAMBAETCSH B BH-
Jle CIJIOINHOW BBITSDKHOM pemieTkH, obpasyroeit
3aMKHYTYIO NMPSIMOYToJibHYO Iejs (puc. 8.12).

Pacxoapl yIaiseMOro BO3[yXa ONpENETfIOT-
cg no ypasrenuto (8.1). 3navenus L, paccuntripa-
10TCA TI0 (hopMyIaMm:

OTCOC B BH[E KOJBLLEBOM ILETH .

L, =1130134°3 (1 -0,060,/0,); (8.29)
OTCOC B BHJC TIPAMOJIMHENHBIX MIeel

L,=180Q'3p,

rae [— ANMHA UCTOYHHKA, M.

@opmyna (8.29) npu 3amene d Ha d, UCTONb-
3yercd M I PAacyeTa OTCOCOB, BBITOJHEHHBIX
B BHAC 3aMKHYTOM MNPSAMOYroNbHOM IIENH, NpH
BpICOTE HWCTO4YHUKA h < 0,3d,. Popmyna (8.30)
NPUrOJHA I Pacyera OTCOCOB OT UCTOYHUKOB,
U1 KOTOpBIX A < 0,55.

3HaveHus kKodhduuueHTOB k, onpeaenstorTcs
o puc. 8.11, rae AN OTCOCOB B BUAE 3aMKHYTOM
NPAMOYTOJILHOM e TTPUHUMAFKOTCS 3KBUBAJICH-
THeIC MameTpel D,y u D, =d,.

KoadduimeHTsl, YyYUTHIBAIONIME CKOPOCTH
IBWKEHAS BO3JYXa B TIOMEIICHUH, ONpeesAoTCA
no dopmymam:

OTCOC B BHJ¢ KOIbIEBOH M 3aMKHYTOH mps-
MOYTOJIbHOH 111€/IH

k,=1+447./v3d/Q,

OTCOC B BUJE NMpPAMOJIMHEHHBIX LHENEH
k,=1+447./v2b/Q. (8.32)

TIpumep 8.5. PaccuutaTh HUKHHIA OTCOC OT
TIPSMOYTONILHOTO HCTOYHHKA pa3MepaMu { x b x
x h=0,6x 0.5 x 0 m. KoHBekTUBHAA TEMIOOT-
nadya ucrounnka Q = 1000 Br. OnHoBpeMeHHO ¢
KOHBEKTHBHOM TEIJIOTOMN BBIAEIACTCH OKHCh YrJe-
pora M =40 mr/c (ITOK = 20 mr/m®). Beacnipa-
folme menn mmpuHon 0,1 M ynaneHst apyr oT
npyra Ha paccrosiude B, =0,6 M (B, = 0,8 m).
CKkOpOCTh BHXKEHMS BO3/lyXa B TIOMEIIEHHH b, =
=0,4 M/c, ¢, = 0.

Pewenue. Tlpu 3HadeHusx B,/B, = 0,8/0,6 =
= 1,33 u B;/b=0,6/0,5 = 1,2 o puc. 8.11 Haxo-

(8.30)

(®.31)
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M k, = 5. OnpenenseM xodbduuneHt, yunToiBa-
IOLMH CKOPOCTh /IBIDKEHHSA BO3/yXa B TIOMEIIE-
Hud, mo (opmyiae (8.31):

k,=1+447./0,4% 0,5/1000 = 1,25.

ITo ¢opmyrne (8.1) ¢ yueToM BBIpaXeHHS
(8.30) BpIMHCASEM PACXOI YAAJIAEMOro BO3JIyXa
npu k. = 1:

L..; = 180-1000*2-0,6-0,5-5 x

x 1,251 = 3375 M3/u.
Haxoaum 3HaYeHUE mMapamMeTpa c:

= 3600-40/(3375-20) = 2,1.

oTC

Mo puc. 8.2 momyyaeM k. < 1 ¥ B cOOTBETCT-
Bun ¢ yciaoueM (8.6) npunumaem k. = 1. Torma

L. =L, =3375M*u.
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Puc. 8.11. Huxuue oTcocshl

a—cxeMa 0Tcoca: / — HCTOYHMK BPEAHBIX BbiOeNeHUH; 2 - ieleBLie
OTCOCB; 6~ KPHBBIe i onpeaenenns kodbduunenta k, npu Kpyr-
JIOM HCTOYHHKE; 8 —TO XK€, NPH NPAMOYTOJLHOM HCTOYHHKE

Puc. 8.12. HwxauM OTCOC 4Yepe3 CIUIOLIHYIO BbITSKHYIO
— peLeTKy

I". AKTHBHpOBaHHbIE OTCOCHI

CxeMbl MECTHBIX OTCOCOB, axmaﬁpoaam{b{x
IUTIOCKMMH TIPUTOYHBIMH CTPYSMM, TIPHBEJICHBI Ha
puc. 8.13. Tlputounas cTpysd JoKaaU3yeT HOTOK
BpeJHBIX BBIACTICHUI U HANPABISET €0 K OTCOCY,
yeM obecnieunBaeT >hdekTuBHYIO paboTy mocnexn-
HEro TIpH MEHBINHX Pacxojax BO3AyXxa 1o CpaBHe-
HHUIO C OOBIMHBIMH OTCOCAMH.

VcTodUHBOCTL  CHCTEMBL  «CTPYS— OTCOCH
ofecreunBacTCs COOTBETCTBYIOMMM BEIOOPOM M-
HAMAJBHO JONYCTUMOM CKOPOCTH U, Ha OCH
cuctembl. Ecnn akTUBHpYIOIIAs CTPYs HACTHIAeT-
Csl HA TOBEPXHOCTH TEIJIOHCTOYHUKA, TO Uy, Olpe-
ensieTcsl U3 YC/IOBUS HEpaspyIleHUs CTpyHHOI
3aBeChl KOHBEKIMEW, BO3HUKAIONIEH Hal HAM:

IAT/T,,

Din = 572/ (8:33)

roe AT, = T, — T,—pa3HOCTb TEMIiEpaTyp MOBEPXHOCTH
HCTOYHHMKA M BO3ayxa B noMemenuu, K; /—paccrosnue
MEXAY MPUTOYHOH M BBITSDKHOM LUENAMH, M.

Hnsa HeHacTUnaromeldcss CTpyM yCTOWYHUBOCTE
cUCTEMBbI OfecreYnBaeTCs, eciiu
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8)

Puc. 8.13. OTcocel, aKTUBAPOBAHHEIE TUIOCKOR CTpyeit

a—-60pTOBOH OTCOC, aKTHBUPOBAHHBI TOPM3OHTANBLHOM CTpyeH,
6—To *e, HAKJIOHHOM CTpyeif, 6~ aKTHBHPOBAHHLIN 30HT-KO3BIPEK
Y TEXHOJIOTHYECKOTQ TpoeMa

Unin = 0,42 A T,4° Y3, (8.34)

rae H~MakcuMasbHOe PacCTOAHHE OT NMOBEPXHOCTH HC-
TOYHHUKA OO0 OCH CUCTEMBI «CTPYHA— OTCOCH, M.

Jns cTpyH, nepexphlBaroLieii NpoeM B BEPTH-
KaJJbHOM OTPaXXACHHH,

Ap J1+ 1424 — 1
Dun = 99 \/ SPNVITMT =] g3s)
Pr 9q

8

raoe

1
C1+3,74(p,/p,)

A p—u36LITOYHOE OAaBJICHHE BHYTPH TEXHOJIOTHYECKOMA

ycranosku, Ila; p, m p, —nNoTHOCTE Bo3ayXa B NOMeLHe-

HHM H ILTOTHOCTh T'a30B, BHIOWBAOIIMXCS YEPE3 MPOEM,
3

Kr/m>.

q (8.36)

INopsanox pacyera akKTHBHPOBAHHBIX OTCOCOB
U pacyeTHbIE 3aBHCHMOCTH NpUBeAEHH! B Tab. 8.2.

AKTHBHPOBaHHbIE OTCOCH MOTYT BBINOJI-
HATHCS H 1O CXEMaM, OTJIUYHBIM OT H300paxeH-
sbix Ha puc. §.13. IIpuMepoM MOXET CIyXHThb
KOMIIEHCAIIHOHHOE BO3IYIIHO-CTPYHHOE YKPBITHE
KBCVY*, npexncrasisitouuee cob0# MeCTHBIH oTCOC,
B 30HY AeHCTBHUS KOTOPOro CBEPXY BHHU3 MOAAETCS
¢ HEOOJNBUION CKOPOCTBIO IPHUTOYHAS CTPYS pe-
LUPKYJIIIMOHHOTO  (3arPSI3HEHHOI0)  BO3jAyxa
(puc. 8.14). Pacxon Bo3myxa, MOAABAEMOIO B IMO-
merneHue, NpH ycrpoiictee KBCY cokpataercs.

IIpnmep 8.6. Paccunrarh  aKTHBHPOBaHHBIH
6opToBOif OTCOC Ui BaHHBI TpamieHud. Orcoc
BBIIIOJIHEH 1O cxeMe pHc. 8.13,q, HpHHA BaHHBI

* KoMnercauoHAbIe BO3IYyIIHO-CTpyXHEIE

yxpuitis (KBCY). Cepus 5.904-19.

™~ 4
/=23M, pmuHA a = 2,6 M. Paccrosture oT ocu
CHCTEMBI «CTPYS—OTCOC» O MOBEPXHOCTH DACT-
Bopa H = 0,25 M, BbIcOTa 60pTa BaHHEI £ = 0,6 M.
Temnepatypa pactBopa f, = 60°C, temnepatypa
M CKOPOCTb JBHXEHHS BO3yXa B TIOMEIICHHH
t,=20°C, v, = 0,5 m/c.

Pewenue. IlpuauMaeM OIMPUHY LIEIU OTCOCA
B = 0,23 M. ITockomexy H/l =0,25/2,3=0,11<
< 0,15, 10 crpysi—HacTunaromascs; H+ B =
=0,254+023=048M < h=0,6 M, crnenoBa-
TENBHO OTCOC CHEAYET CYHTATh PACIONIOKEHHBIM
B CTEHKe.

Npu AT, =At1,=60—-20=40°unl=23M
mo dopmyne (8.33) raxomaum:

Uin = 3,724/2,3-40/293 = 3,2 m/c.
OTtHOCHTENNbHAS IHPUHA BCACHIBAIOILEH 1LIeIH
B=0,23/2,3=0,1.

CoOTBETCTBYIOIIleE 3HAYCHHE OTHOCHTENb-
HOW CKOpOCTH, HalieHHoe 1o pHc. 8.15, Gymer
Dpin = 1,2

IlpuMeM  ImMpuHY  NPUTOYHOH  IUEIH
b~ 001/~ 0,02M U BEIYHCIUM DPACXOJT IPHTOY-
Horo Bosayxa fo ¢opMmyse (8.38):

L 1110 3’226
= —_— X
e 1,27

B

X /0,02-2,3 = 1650 m3/y.

ITo puc. 8.16 Haxoaum k, = 1,17 u o popmy-

nie (8.39) BeryHCHSEM:
k,=1+0,5/32=1,16.

Pacxon Bo3ayxa, yAansieMOro 0TCOCOM, OIIpe-

JensieM 1o ¢opmyne (8.41)
3,2

L,.=370 — 2,6 x
1,2

x 2,3-1,17-1,16 = 8010 m3/u.

Ilpumep 8.7 PaccuurtaTh aKkTHBUPOBAHHBIM
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TABJIHULIA 82. POPMVIIbl AJIA PACYETA AKTUBHUPOBAHHBIX OTCOCOB

IMapameTpur PacyeTHbie (OpMyJIBI

71 HEHACTHJIAIOLUEHCH NPUTOYHOM CTPYH U1l HACTHJIAIOLUEHCS MPUTOYHOH CTPYH

OrHocHTenbHAS  HIMPHHA B = B/Q2]) B=B/]
BcachlBarolell menu, B
OTHOCUTENBHASL CKOPOCTD, Io puc. 8.15

Umin

P i -

x:"’f”‘p P e or oy L., = 156524 /bl (8.37) L,, = 111024 /b (8.38)
? e’ UMHH vMHH

Kosddumment k, Mo puc. 8.16 .

Kosbdumment kI ky=1+0,/vum (8.39)

Pacxon yaanaseMoro BO3[y-

Ly, = 7402 4k k. (8.40) L, =370
v

MHUH

Doont 1k K, (8.41)
DM“H
xa L., M3/u

oTC ?

IIpuMmeuarnus: 1. YcTpolicTBO aKTHBHPOBAHHBLIX OTCOCOB 3KOHOMHYECKH OIpPABJAHO HPH 3HAYCHHsX /> 1 M.

2. Ecnu cTpys nogaercs napaielsHO NMOBEPXHOCTH MCTOYHHKA HA paccTosuud H < 0,15/, To ee crenyer cuurtath
sactunatoweiica. Ilpy 66bnX 3uavennsx H — HeHACTHIAIOLUEHCS.

3. Ecnu BeicoTa ¢uianna otcoca # > H + b, TO 0TCOC CYMTAETCS PAClOJIOKEHHbIM B CTeHke, npd i < H + B—cBo-
6OOHO PACHOJIOXEHHBIM.

4. CxopocTs v,,,, He MOXeT ObITh MpHHATA MeHBLIEH 1,5 M/c.

5. Mupuna npuToYHO# 1uend b HasHauaercs nopsaaka 0,01/, Ho He MeHee 5 MM Bo m3bexanne 3acopenns. [Lnnna
NPHTOMHON H BLITSDKHOM 1ueneil @ NpUHUMAETCS PaBHOH MJIMHE HCTOTHHMKA.

6. Ecyim ckopocTh HCTEYEHHS MPHTOYHOR CTPYH MoJiydaeTcs 6oinee 20 M/c, cneayer 3aaaThes GONBIIAM pazMepoM
[OPHTOTHOH IUEIH H IEPEecYdTalh CKOPOCTh.

7. OppexTHBHOCTD YJIABIUBAHHA BPEJHBIX BHLAENEHUH C IOMOILLIO AKTHBHPOBAHHBIX OTCOCOB, PACCYHTAHHbIX MO
H3J0XKedHoH Metomuke, N = 0,9.

1 { . jﬁmw

?

7
\
12 —~
Bl

—

71 \\\
1 NN

0 004 008 072 06 02

MHH

\\ / Puc. 8.15. K onpenenenuto napamerpa o,

/—otcoc B creHke, 2- cBOOOJHO PacHOJIOXKEHHBIH OTCOC

orcoc y npoema meyu (puc. 8.13,6). U36biTouHOE
naBieHue B meun A p = 2 Ila, teMneparypa raszos
BHYTPH nevd ¢, = 800 °C (p, = 0,329 xr/mM>). Han
npoemMom Ha BelcoTe / = 1,2 M OT ero HU34 ycTa-
HOBJIEH 30HT-KO3bIPEK, BBUIET KOTOpOro B =
= 0,576 ™. lllmpuHa 30HTa paBHA ITUPHHE TIPOEMA
Puc. 8.14. KoMnencansonHoe Bo3ynHo-cTpyiiaoe ykphitie @ = 1,8 M. CKOpOCTB IBMXXEHHS BO3/XA B IIOMELIE-
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0 004 008 072 076 02 07 8B

Puc 816 K onpemenenuto kospdummenta k,

g 01COC B CTEHKE, 6 -CBOOOJHO paciio/okeHHbl# oTcoc, / ¢ = 0°,
2-¢=30° 3-¢ =45

a1 v, = 0,4 M/c, Temmeparypa f, =20°C (p, =
= 1,2 xr/m?).
Pewenue. o popmynam (8.35) u (8.36) npu

1

= : = 0,494
1= 113,740329/12)
HONYIHM:
—99 [
Pmin =257\ 0,329 ©
1+ 142-0,4947 — 1
\/ L 67 M.
89-0,4947

ITo puc. 8.15 mpu B = 0,576/(2-1,2) = 0,24,
HaxomuM 7, = 1. 3a4aRumch IUHPAHOM IPHTOY-

Hoif 1wemn b = 0,03 M, no popmyne (8.37) onpene-
JII€M PACXOJ NPUTOYHOrO BO3IyXa:

]

L,, = 1565 1,8 /0,03-1,2 = 3580 m>?/u.

ITo puc. 8.16 u no dpopmyne (8.39) maxoum
3naueHus koapduuuentos k =1 u k, =1+
+0,4/6,7 = 1,06.

Pacxon ymansieMoro BO3JlyXa BEIMHCIISIEM 110
¢bopmye (8.40):

6,7 R
L. = 740 rl 1,8:1,2:1-1,06 = 11 350 m3/u.

3

8.3. YVKPBITHSI, UMEIOWIME
PABOUME IMPOEMBI 1 HEILVIOTHOCTHU

A. YxpbiTH WKapHOIO THIIA

PasmuuaroT yKkpBITHS C  BEPXHHM, HHX-
HHM M KOMOHHHDOBAHHBIM yHaJICHWEM BO3AyXa
(puc. 8.17) yepe3s KOMIAKTHOE WM IIEJEBOE BO3-
IyXONIPHEMHOE OTBepcTHe. Pacnpenenenue cKo-
poctell B paboueMm npoeme mkada H3IMEHAETCS
B 3aBHCHMOCTH OT COOTHOMIIEHUSI PACXO/10B BO3/Y-
Xa, OTCACBIBAEMOrO CBEPXY M CHH3Y, 4 TaKXe OT
ry6nHel mxaga. CMelerde BepXxHeit KPOMKH pa-
6ouero npoema Ha3zan obneruaetr pabory B ykpwt-
Tuu. TIpH HaauYMd B YKPBITHU TEILIOBBLIACIICHHH
pabouMii TpoeM BEINOJIHAIT BEPTHKATLHBLIM H
BO3AYX YAQJSIIOT CBEPXY. YKPBITHE C KOMOUHUHPO-
BaHHBIM yAajieHMeM Bo3ayxa (puc. 8.18) m wma-
KJIOHHbIM paboylM NpPOeMOM TNPUMEHSIOT Jis
YAAJICHUS NBIIM ¥ Fa30B IPH OTCYTCTBHM TENJIO-
BBIAEJICHUH,

IMpumensiemble nabopaTopHble IKadbl xa-
pakTEPH3YIOTCS BHICOKOW BMECTHMOCTLIO H HAJIH-
4ieM OOJIbIIMX OTKPBIBAIOLMXCS TPOEMOB IS
YCTAaHOBKM anmapaTypsl TPM OTHOCKTEIbHO He-
6oJIBINHX MO LsiX pabouux npoemos. CKpyrie-
HHME KPOMOK pabouero mpoema nosblmaet shdek-
TUBHOCTH YJIABIUBAHWA BPEIHbIX BBIAEIECHHIA.,

Cpenu otTcocoB OT paboyux MecT NpH yJIH-
HEHHOM (poHTe pPaboT HMEIT PAcIPOCTPaAHEHUE
YKPBITHS. BATPHHHOTO THIIA —KO3BIPbKHU {pHc. 8.19).
B 9THX Cityuasx mis obecrnedeHHs: pAaBHOMEPHOCTH
oTcoCa TO IMIMPHHE INPOeMa BO3IYXONPHEMHUK
BBITMIOJNIHAETCS B Buae «yautku». Ulens «ymatkm»
HMEET TepeMeHHylo IHupuHy 30-60 MM, yMeHb-
MIAXOUIYIOCS 110 MepE NPUOIIHKEHUSA K BBITSDKHOMY
BO3/yXOBOJY. «YIHTKa» 0OeCeYHBacT paBHOMED-
HOE BCACBIBAHHE BO3/lyXa B pabovHii mpoemM HpH
mnuHe pabouwero mecra 2—3 M M NPENATCTBYET
33COPEHHIO O0TCOCA. YKDPBITHS BUTPHHHOTO THNA
MOTYT IIPHMEHSTHCS JIHIIbL NPH OTCYTCTBUM Tell-
JIOBBIACTIEHUH MO YKPHITHEM.

Pacxox Bozgyxa, ymanseMoro oT yKpuITHS
IPH OTCYTCTBHH B HEM HCTOYHHKA TEIJIOBHIAEE-
Hui, onpenensiercs mo dopmyne (8.2), npn aTom
CKOPOCTh  BCACBIBAaHMS v, NHPHHHUMAETCA IO
tabi. 8.3. Tpd HaMMYUM B YKPBLITHH MCTOYHMKA
TETJIOBBLAENEHNIA Pacxo/] BO3/LyXa IPOBEPSAETCS 11O
dopmyne

Loy = 120 (HQF?)'2, (8.42)

rae Hu F BbicoTa, M, ¥ miiowa s pabouero npoeMa, M?;
() — TETUIOBLINETIEHUS B YKPBITHH, HAYINHE HA HarpeBaHHE
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a
|
/‘A 200
N -
N1 | 1 I A
¢ /,k l &1
| - -
7 7 % 7> 175
Puc. 8.17. YkpuiTus mkadHOro tuna
750
728
700
75
50
4
Puc. 8.18. BroirsxHOM mKkad ¢ KOMOMHMPOBAHHBLIM OT- 25
cOoCcoOM .
1--cBobOOHbIE KOHEL METAJLIHYeCKOTro JIHCTA JJIS PEeTy/IHpOBAHHA;
2—-m10K; 3 — OTKpBITHIH NMpoem
g 62 04 06 08 10 U
5 DA
g Puc. 8.20. K onpenenenuto napaMerpa o
e
7 .
Puc. 8.19. VkpuITHe BHTPHHHOrO THOA C OTCOCOM
«yJIHTKA»
1-oTcoc «yauTka»; 2-BO3AYXONPHEMHAS IUEsb, J3-— BbITSAXHOMK
” 7 BO3IyXOBOX; 4—YKPBITHE; 5 — OTKPBITHIH [IPOEM

Bo3dyxXa B Hem, BT (npmEMMatoTcs paBHBIME 50-70%
HOJIHOH TEMJIONPOU3BOIUTEILHOCTH HCTO‘{HHKK).

B pacuer mpuHHMaeTcs OoJbiiee 3HAUEHUE
LDTC M .

Ecim BenuuuHy OTKpBIBAHUS paboyero mpoe-
Ma YCTAaHOBHTH HEBO3MOXHO, YTO OBIBAET, HANIPH-
Mep, UPH HCIONb3OBAHMM JIAOOPATOPHBIX K-
$oB, To pacxo[ ONPEEISIFOT 10 YCIIOBHEIM ILJIO-
magsaM mpoeMoB, NpuruMaeMbiM 0,2 M2 Ha 1 M
JUIHHB! BBITSHKHOTO 1IKada U CKOpOCTAM:

IMAK > 10 mr/m® . . . . . 0,5 M/c
to xe, IJIK = 0,1 = 10 mr/m? 0,7 »
» OAK <01 mr/m® . . . . . 1»
npu paboTe, CBA3AHHOMA C BBIIETIECHUEM
asposone . 1,2-15»
W3 HmxHel 30HBI CleQyeT OTCACHIBATDH, Kak
npaBuio, 2/3 obero pacxoaa Bo3jayxa, H3 BEpX-
He#i—1/3.
Ilpu OTCYTCTBHM JaHHBIX CKOPOCTH BCACHIBA-
HUSLT MOTYT OBITH ONpEACIEHbl € NOMOILbIO
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TABJIULLA 83 PEKOMEHJAYEMBIE CKOPOCTU BCACBIBAHKS BO3AYXA B IPOEMAX VKPBITUN

Onepalny, BLITIOJHAEMEIE B YKPLITHH

Bpentsie Brigenenus

Yacre npoema, yepe3 CKOpoCTh BCd-
KOTOPYIO NPOHUCXOAHT CHIBAHHUS, M/C
OCHOBHOE BHIOMBAHHE
BPEOHBIX BLIAE/CHHH

Tepmuueckan 06pabomrka mMemaiiog

3akanxa ¥ OTIYCK B MACJSAHOMH INaper Macia ¥ NPOIYKTHI €ro Bepxusis 0,3
BaHHE Pa3noXeHUs
3akasika B CENUTPOBOI BaHHE pU  AJDPO30Jb CENTUTPHI, TEILIO » 0,3
400-700°C
3akaka B CONSHOI BaHHE NP A3po30Jb COJH, TEMIO » 0,5
350-1100°C
Cpunnesanue mpu 400°C [Tape! u a’po3onb CBHHIA » 1,5
LlnaHMpOBAaHHE B COJIAX IPH Ibue MUAaHUCTHIX COeAMHEHMH » LS
800—-900°C ’
Taaveanuueckan o6pabomra memaii08 (X0400Hble HPOYECCol)
KagMmuposaHue NUaHUCTOE HIIU ITapbl CUHMIBLHON KHCIOTHI Becr npoem 1-1,5
cepebpeHue
MenaHenue ITMAHUCTOE To xe To xe 1-1,5
Ob6e3XKUpABAHUE:
GEH3HHOM bensun Huxnss 0,5
XTOPAPOBAHHBIMU YriaeBoao- Ilapbl XJIOpHPOBAHHEIX YIIIEBO- » 0,7
pogamMu JOpOAOB
NEKTPOJIHTHYECKOE Tymau wemoueit Bepxusis 0,3-0,5
CBHHLIEBaHHE Csunen Becs npoem 1,5
TpaBneHue KUCIOTOM:
a30THOM [Tapbi KHCNOTHI U OKKUCH a30Ta To xe 0,7-1
COJISTHOM ) ITapbi ¥ TyMaH KHCIIOTBHI » 0,5-0,7
XpoMupoBaHHe XpoMOBEI TyMaH, aHTHIPUR » 1-1,5
XPOMOBOH} KHUCJIOTHI
IluukoBaHUE IUAHUCTOE IMaprel cMHUIBLHOM KHCIIOTHI » 1-1,5
Onepayuu pasauunozo xapakmepa
TunponeckocTpyiinas o4HCTKa CuukaTHas Ibiib Iepumerp pabouero 1-1,5
npoema
MeTtannusanus paclbUIEHUEM IMeue MeTawIoB To xe 1-1,5
Py4HOe CMCIITHBAHHE, pa3Becka H ITsurs 0o6pabaTteiBaeMoOro Becy mpoem 0,5-1,2
pachacoBka ChIMIYYUX MaTepHa- MaTepHuana
JIOB, IPUTOTOBJIEHHE IIUXTHI
Tlaiixa CBMHIIOM HJIM TPETHHUKOM ITapel u a3po30J1d CBHHLA To xe 0,5-0,7
JlabopatopHsle paboTh Pazmiynsie mapsl u rassl » 0,3-0,5

puc. 8.20, Ha KOTOpOM
Ic v, FIIAK

4@ =—" v =——
DITAK F G

rae /- paccTofHMe OT MPOeMa IO MeCTa, e KOHUEHTpa-
IUst BPeJHOTO BElUEeCTBa He JoJpkHA npesnimaTsh [TIK, M;
G - BbIOENIEHHs BPEAHOTO BEILECTBA B YKPLITHH, MI/c, D—
xoa(duiment auddysun, M2/c (ApH CKOPOCTH BLIMYCKa
NPUTOYHOTO BO3AYXa IO 5 M/C H KPATHOCTH BO31yX000-
MeHa B nomeieanu 10-20 ™! crenyer npuauMats D =
= 0,05 m%/q)

IMpumep 8.8. Onpenenuts pacxon BO3Iyxa,
OTCachIBAEMOro OT INKadhHOTO YKPBITHSA, IS
3JIEKTPOCOJISHOM ey MouHOCThIO 75 kBT. PaGo-

ygif ppoeM umeeT mupuHy 0,45 M H BBICOTY
0,68 M.

Pewenue. KonmuuecTBo TeIUla, MAyUiero Ha
HATPEB BO31yXd B YKPBLITHH, IPHHAMAEM PaBHEIM
50% MOJIHOM TEIUIOBOH MOIIHOCTH IIEYH:

Q =75 000-0,5 = 37 500 Br.
Pacxoa orcacsIBaeMOro Bo3ayxa olpeeseM
no dopmyne (8.42):
L, =120[0,68 x
x 37 500(0,45 x 0,68)2]%/3 = 1600 m3/u.
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Cpemusis  CKOPOCTb BCAaChIBaHHSI B IIPOEMeE
YKPBITUS

1600

v, = = 1,45 M/c.
3600-0,45- 0,68

CornacHo Tabu. 8.3 ckopocTs 1,45 m/c yios-
JIETBOPSIET BCEM KATErOPUSM BPEIHBIX BBIAEIIE-
HUH.

Ipumep 8.9. OnpenennTs pacyeTHYIO CKO-
pPOCTH BCACHIBAHHS BO3JyXa B NpPOEME YKDBITHS,
F€ YCTAHQOBJIEHA TPaBWJIbHAs BaHHA CO LUETOY-
HBIM pacTBopoM. KOM4ecTBO BpEHBIX BELIECTB,
BBIACISIOIMXCS C MOBEPXHOCTH PaCTBOPA, COCTaB-
aser G =16 mr/c. TIJIK = 0,5 mr/m3. [Tnowmans
npoema ykpbitus F = 0,65 m2.

Pewenye. Tpummmas [=02mM u D=
= 0,05 M%/c, BhiumCIsIEM:
0,2-16

g=— =197;
0,05-0,5- 0,65

no puc. 8.20 HaXxoOAMM OTHOCHUTEJIbHYIO CKOPOCTH
o =0,02. Torma

_ G 16-0,02
° OAKF 0,5 x 0,65

v,

=1 Mm/c.

B. BenThiupyeMmble KaMepbl

BenrmnupyeMsle xaMepsl (KaOHHBI) —3TO BbI-
TOPOXEHHBIE YYACTKH MOMEIIEHHS C YCHJICHHOM
BEHTH/BILMEM, HA KOTOPbIX BBIIOJIHSIOT ONEpAIUH,
CONPOBOX/IAIOIHECS WHTEHCHBHBIM Bble/ICHHEM
BpeIHBIX BewlecTB. PaGoyee MeCTo MOXET Haxo-
JUTbCSL B OTKPHITOM IIpOEME FUIM 3a €ro Ipe-
JelaMi BHe KaMepbl. XapaKTepHbIM IPHMEPOM
TAKHX YCTPOMCTB SABJISIOTCS OKPACO4YHBIE KAMEPDI
(puc. 8.21). [IpuToyHLIK BO3AYX HENOCPEACTBEHHO
B KaMepy HE HOJAETCA, a I0ACACBIBACTCS M3 IO-
MeleHns. Bo3ayx, oTcachiBaeMblii H3 KamMep, OYH-
LIAIOT OT a’pO30JIH KPAaCKu, Kak NpaBmwio, B THA-
poduibTpax.

Pacxo/pl yaaIsieMoTo BO3AyXa NPAHAMAIOTCA
1m0 ¢opmyne (8.2) BCXOMd W3 pacYEeTHBIX CKO-
pocTeii BcackiraHus B poeMax kaMmep (Tabi. 8.4).

Puc. 8.21. Okpacounas kaMepa
1-paboynii npoem; 2-Hagenne; 3 -35KpaH AJA BOAAHOH ILICHKH,
4 -oTcTodHas BaHHA; 5-ruapouABTp; 6—KOopnyc Kamepbl; 7
TPaHCIOPTHLI NpoeM ¢ TaMOypoM

TABJIUIOA 84. PEKOMEHIYEMBIE
CKOPOCTH BCACBIBAHHNSA BO3LVXA
B IIPOEMAX OKPACOYHbBIX KAMEP

MeToa HaHeceHHs Knacc onacaoctu  CkopocTb
naxoxpacotmoro naxo](pacoquhlx BCaCkIBa-
MaTepuaia MaTepuasioB (0  Huf, M/C
T'OCT 12.1.005-88)*
ITHeBMaTHYeCKOE 1 1,3
pacnbuieHue 2u3 1
4 0,7
Be3posmyunoe 1,2u3 0,7
pacnblIeHle 4 0,6
Pacmeiienue B 971€K-
TPOTIOJiE PY4HOE:
TTHEBMATHYECKOE 1,2u3 0,5
6e3Bo3AyIIHOE 4 0,4

* KJ1acc onacHOCTH JTAKOKPACOYHOrO MaTepHaa ol
penensieTcs No KJIACCy ONacHOCTH KOMIIOHEHTA (€ro JeTy-
yeil wactu npu pabouell Bs3KocTH), TpeOyroliero Ham-
GoJbINero pacxoda BO3dyXa Uil pa3baBlieHHsl ero 10
INOK. Ipyu comepXaHWH B JAKOKPACOUMHOM MaTepHase
CBMHIIA, IIECTUBANEHTHOTO XpPOMa M AHAJIOTUYHEIX IO
KJIACCY OTMACHOCTH BellecTB B Konuyectse 1% (npu pabo-
yelf BA3KOCTH) H BBILIE MAaTEPHANILI JOJKHEL OLITH OTHE-
CeHbl K | Kjlaccy OonacHOCTH.
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Fnasa 9

ACIIMPALIUA U ITHEBMOTPAHCIIOPT
B JEPEBOOBPABATBIBAIOUIEM ITPOU3BO/ICTBE

9.1. OBIHUE MOJOXEHUSL

HecMoTpst Ha MHOrOYMCIICHHBIE 0bLIMe TpH-
3HAKH KOHCTPYKTHBHBIX 3JIEMEHTOB CHCTEM acIH-
paluH ¥ MTHEBMOTPAHCIOPTA, B HACTOSIIEE BpEMst
ONpENeNIOCs HeTKOC DPasrpaHHYeHAe UX (PyHK-
LHH,

CucTeMBl aCIUpanMH CO3JAOT PpaspexeHHe
B YKDBITHSX TEXHOJIOTHYECKOro OBOPYJOBaHUS,
NIPENSITCTBYS BBIOMBAHUIO TBIJIM B TOMEIICHHS,
YIAJSIOT OTXOJbL B BUJE IbUIM, OMHJIOK H CTPYX-
KH W NOJAIOT UX K IbIIeyIaBauBaomeMy obopy-
noBanuio. DyHKUMHA CHCTEM ACHHPAIMH CBOASITCS
K 30 }EeXTHBHOMY M HaIeXHOMY O0OeCTIbLIUBAHHUIO
BO3[yXa B paBouci 30HE MPOM3BOACTBEHHBIX IO-
MCINEHUI ¥ K OXPaHE aTMOC(EPHOTO BO3OyXd OT
3arps3HeHUi MBIIEBBIMH BbIGpocamu. CucTeMsl
acnupanuy MoryT OBITH BCachIBAarom(#e MJIM BCa-
ChIBAIOIIE-HAMIOPHbIE, B 3aBHCHUMOCTH OT pacmo-
JIOKEHMSI TIBIIEOMHCTHBIX Y3JIOB 1O OTHOMIEHHIO
K BEHTWISITOpPY. XapaKTEePU3YIOTCS OHH OTHOCH-
TEJIbHO HEOOJIBIION KOHIEHTPALHEH TPaHCIOPTU-
pyeMoii cMecH , KI/KT.

CucreMbl MHEBMOTPAHCNIOPTa TNpPeAHA3HAYa-
I0TCs A71s1 Hepefads MaTepuana B TEXHOJIOTHUEC-
kux ueisix. ITockosrbky AN HepeHoca BO3AyXa,
B cpefie KOTOPOTO MABMXKETCS MaTepHai, 3atpa-
YHBAETCSA JHEPIUs, KOJIMYECTBO BO3AyXa CIEAyeT
NPUHAMATH MHHUMAAbHBIM, 8 KOHIIEHTPALHUIO Ma-
Tepraga MaKCUMaJIBHO BO3MOXHOHM.

B cucremax acmupandd MCXOOHBIM pacyeT-
HBIM ITaPaMETPOM SBJISIETCS KOJHYECTBO BO3/yXa,
TpebyeMOro s CO3JaHus HEOOXOOUMOro pas-
pexeHHst B YKPHITUsiX. B cucTemax mHeBMOTpaHc-
NOpPTa MCXOAHOM BEJIMYHHOM SBISETCS Macca Ie-
peMeraeMoro B eIHHANY BPeMEHU MaTepHana, a
ero KOHUEHTPauus NPUHUMAETCS MCXOAS U3 Tex-
HHYECKHX BO3MOXHOCTEH.

CucTeMbl TTHEBMOTPAHCIIOPTA MOTYT GbiTh
KaK BCACBHIBAIOIIAE M BCACHIBAIOLIE-HATIOPHBIE, TaK
i Hamopuele (puc. 9.1). Kakx Te, Tak M npyrue
MAMEIOT CBOHM JIOCTOWHCTBA M HEHOCTATKM.

BcacpiBatonine CHCTEMBI Ge3yNpeUHEL 11O CBO-
AM CaHUTAPHO-TUTHEHUYECKMM IOKA3aTeNsIM, HO
OrpaHWYeHBl 1O CO3JaHHIO B HUX paspexeHHs,
KOTOpDOE HE MOXET OBITb NpakTWiecku OGolee

9,5 xI1a. [TooTOMy mpH IPOEKTHPOBAHUU CHCTEM,
UMeromux GoNbIIoe CONPOTUBIIEHUE, IPEANOYTe-
HHe ClieyeT OTAaBaTh HAOPHBIM CHCTEMaM, Or-
paHHYeHHeM MJIS KOTOPBIX MOTYT ObITH TOJIBKO
BO3MOXHOCTH JAYThEBOrO annapara H JOIyCTHMOe
JaBleHde B INBUICYJaBIMBAIOUIMX YCTpOMHCTBAx.
OCHOBHOI HEAOCTATOK HANOPHBIX CHCTEM — CJIOXK-
HOCTb BBOJA MAaTepHaja B TPAaHCIIOPTHBIA BO3Iy-
XOBO/.

9.2. KOHCTPYKTHUBHBIE PEHIEHUSL

Bo BcacwhiBaropieii ¥ BcachiBarOLie-HANOPHOIM
cXeMax Mex/y PacXxQHHbIM OyHKEpPOM m NpHEM-
HOM BOPOHKOH MarepHaJIONpoBoad HeoOXoguMo
ocTaBaaTh paspbis 200-400 MM s popMHpO-
BaHMS MaTepHAT0-BO3AYIUHOH cMecH. Bo Bcacki-
BaIOLLIC-HANOPHOH CXEMe MaTepHasl MPOXOIAUT dve-
pe3 BEHTWIATOP, YTO YMEHBbINAeT AMAna3oH Ipu-
MEHEHUSI OJOOHBIX CUCTEM. B HAamMOpHBIX cxeMax
JUIsi BBOJA MaTepuana B MAaTepHAJIONPOBOI MOX-
HO MCIIOJIb30BATh JXKEKIUIO, HO TPH ITOM TO-
BBIIIAETCS SHEPrOeMKOCTh cucTemsl. Ilosromy ce-
IyeT AoOHBaTbCcs MaKCMMAJbHOH [EepMEeTH3AIHH
J103aTOPa, OTCEKAIOINEr0 MATEepPHATONPOBOA OT
aTMocoepsl.

BBOmUTE MaTepHall PEKOMEHYETCS B BEPTH-
KaJIbHBIE ywacTok Bosgyxosoja. Ilpu BBone Ma-
TEpHAJIa B TOPH3OHTANILHEIN y4acTOK clieyeT npu-
MEHATh CIeNHMaIbHO pa3paboTaHHBlE y3Jbl 3a-
TPY3KH.

OfHEM M3 BapHaHTOB TAKHX Y3JIOB MOXKET
CIIyXHUTh pUEeMHas kopooka (puc. 9.2). [Tnomans
JKHBOTO CEYEHMS] NPHEMHON KOpOOKH JOJKHA
6BITh HECKOJILKO MEHBINE TUIOMIATN CeYeHHs Ma-
tepHasonposoga (Ha 8-12%). Ha paccrosnuu
0,44 oT mona KOPOOKH KPEHmUTCSi CTOJIMK, HA KO-
TOpEI NafaeT Marepuai, monajgas cpa3y B 4acTb
CTpyH, wuMerowmeld MaKCHMaldbHYI0 CKOPOCTH.
VMeHblIeHHE TUIOMAAN XHBOTO CEYEHUs] KOPOOKH
NPOM3BOAUTCA 3a CYET TONUMHBI CTOJHKa. bes
MPUMEHEHHsI TPUEMHON KOPOOKH MaTepuan nana-
eT Ha JHO BO3AYyXOBOJa M Tpebyercs AOIOJIHU-
TEJIbHAS 3HEPrUs IS €r0 MOABEMa H PasroHa,

CucreMbl THEBMOTPAHCIIOPTA, KaK MpaBwiIo,
ofHoOaapecHble ¢ 3aD00pOM MaTtepuaja P3 OfHOI
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Toukd. B cnydae, ecnu Tpebyercsi 3abpath Ma-
Tepuaj U3 HECKONbKHX TOYEK WJIH aJApecoBaTh €ro
B HECKOJIBKO TOHYEK, IPHOErarT K MOMOIIHM Tiepe-
KJIrovaTeIeld moToka, nepeaanasi MaTepua rnoode-
PeIHO OT KaXIOH TOYKH IO HYXHOMY ajapecy.

B omimuyue oT cHCTEM HHEBMOTpPAHCIOPTa
CHCTEMBI acmUpanyy, Kak NPaBWiIO, HUMEIOT He-
CKOJIbKO TOYEK OTCOCa C MEpEegayeil 3amblLICHHOTO
BO3JyXa B UTOT€ K OJHOHW TOYKE — IbIJCYJIaBIHBA-
Temo. PasBeTBICHHbIE CHCTEMBI acIMpAIHU C KO-
HYCHBIMHM MarvcTpaisiMd HE MO3BOJSAIOT 6€3 KO-
PEHHOU PeKOHCTPYKIMM NOJKIIOYaTh BHOBb yCTa-
HaBIMBAaeMble CTAHKA WIM TlepeMeiaTh Ha 3Ha-
YUTENBHOE PpAcCTOSIHHE paHee YCTAHOBJICHHEIE;
K TOMY >€, OIPaHHYHBAETCS KOJUYECTBO NOJI-
COEQMHEHMM, TaK KaK YCIOXKHSETCS YBSI3Ka CUCTE-
Ml [T03TOMYy Takuie CUCTEMBI IPUMEHSFOTCS BECh-

Puc 91 CxeMbl nHeBMOTpaHCOpTa

a—BCACHIBAKOIIAA CHCTEMA, § BCAchIBaOlle-HANOPHAA CHCTEMA,

6 HanopHas cucreMa, /-OyHkep ¢ MarepuaioM, 2 gosarop,

3-MaTepuanonposoj, 4-OYHCTHOE YCTpoicTBO, 5-—nobyautenb
TATH, 6 TpHeMHaa Kopobxa

—

//g——> \*
W >
TN Z_
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Q.
)

Puc 92 Ilpuemnas xopobka

! —MaTepuanonposoji, 2— NpHEMHBIH TPAKT, 3 —CTOJHK

Puc 93 KycroBas cucrema ¢ ManorabGapdTHEIM KOJI-
JIEKTOPOM

1 xoco# tmbep, 2 MOK YHCTKH BO3AYXOBOAOB, 3 - Majiorabapur-
HBIH ROJIIEKTOP, 4~ BO3NYXOBOAW K NOSYOUTENAM TATH

Ma DPEOKO, B OCHOBHOM B MEJIKHX JAepeBooGje-
JIOYHBIX MAaCTEPCKUX

B NpOMBIIJIEHHOCTH HAIIUIH TIPUMEHEHHE
KOJUIEKTOPHBIE CUCTEMBI ¢ TOPH3OHTAJIbHBIMU AITH
BEPTHKAIBHBIMH KOJLTeKTOpaMu. KycToBas cucre-
Ma C ManoraGapHUTHBIM KOJIJIEKTOPOM IIOKA3aHa
Ha puc. 93

Koncrpykropckum otmetom I'TIW Canrex-
npoekT paspaboran TII 5.904-37 «Acnupaunuos-
HBIE KOJIIEKTOPHI HA Pa3INYHYHO IIPOM3BOIUTECIb-
HOCTBH MO BO3AYyXy», pacrupoctpaHseMslii Toummc-
ckum  ¢umuaiom LIUTIT Kuepckum ¢uimmanioMm
HWUTII pacnpocrpanstorcs paboume uepTexn
KOJIIEKTOPOB B COCTABE THNOBO HpPOEKTHOM J10-
kymeHTanuun cepun 7.411-1 «Mspgemms u ysmbl
HHXEHEPHOT0 O00OPYIOBAaHUS IIbLIEYJIaBIHBAIO-
IIUX COOPYXXEHHH aepeBoo6pabaThIBAIONINX MPO-
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H3BOJCTBY, Pa3paboTanHble THIPOAPEBIPOMOM.
ITokasanHbie Ha puc. 9.3 Kocble MUOEPBI MO-
IYT UCIIOJIB30BATbCA TOJILKO AJIS HAJIAAKH CHCTEM
U MOTOM JOJUKHBI OBITH HArIyXO 3aKkpEIUICHBIL.
INpu ¥X KCTIOJTB30BAHUU ISt OTKJIIOYEHHUSI OTCOCOB
CKOpPOCTh B MaricTpalbHOM BO3YXOBOJE MOXET
yNacTh M NMPHUBECTH K BOSHUKHOBEHHIO 33BAJIOB.

9.3. OUMCTKA BO3AVYXA
OT APEBECHbBIX OTXOJ10B

OuncTKa BO3AYXa OT OUMIIOK M CTPYXKH HE
NpeACTaBIseT TMPOoGieMbl U MpakTHYecku obecne-
IHBAETCH MOJIHOCTHIO BCEMH MPHMEHSECMBIMH IThI-
JeyNaBIMBAIOMIAMA AllapaTaMH, NpH YCIOBHH
TIPABHJIBHOM HX IKCIUTyaTaluH.

HocTaTouyHO CIIOXKHAS TeXHHUYeCKas 3ajada—
3TO yJNaBJIMBAHUE BbIACTAIOHICHCS OT 4acTH TeX-
HOJIOTHYECKOTO 060pyI0BaHMs IbLTH, COJICPKAHHE
KOTOpOi B BIOpOCax B aTMocthepy perslaMeHTH-
PYETCsl CAHUTAPHBIMH HOPMAaMHU.

Panpine TPUMEHSIIUCh UKIOHBI Pa3IMYHBIX
TunoB (rukiaonsl THna I, T'unpoapeBnpoma, 'u-
npoapesa, Knaitnenckoro O9KJM u ap.), TexHu-
4ecKHe XapaKTepHCTHKH KOTOPBIX OBLIM ILTOXO
AccefoBaHbl. B Hacrosiee Bpemst HambGosee
yAA4YHbIM MPU3HAH HUKIOH THHa Y1l BcecTtoponHe
HCCeqOBaHHbIA B JICHHHIpaaCKoH necoTexHuuec-
KO# akageMuH. I'mnpoapeBnpoMoM paspaborana
pabouasi nokyMeHTamus Ha 15 THmopasmepos
9THX [HUKJIOHOB C YETHIPEMS MOJHGHKANMSIMH
KaXIoro. ODTH IMKJIOHBI MPEAHA3HA4YEHBI IS
OYMCTKM BO3ZYXa OT CYyXOH HeCIUNAroLEeHcs u He-
BOJIOKHUCTOH TIBLIH.

JI7si O4MCTKH TEXHOJIOIHIECKUX BEIGPOCOB OT
BOJIOKHHCTHIX M CITMIAFOIUXCS MbLIEH BCeX BUAOB,
a TaKKe OT OTXOAO0B TOJHPOBAHUS JaKOBBIX IIO-
KPbITHH C TPHMEHEHHEM IIACT PEKOMEHIYIOTCS
nuka0oHel PUCU. KoHCTpyKIus HMKJIOHOR paspa-
fOoTaHa ¥ HUCCIeOBAHA KOJUIEKTUBOM aBTOPOB
B Pocrosckom (PocTtoB-Ha-JlOHY) WHXKEHEPHO-
CTPOMTENBEHOM HHCTUTYTE. Paboune ueprexu 3Tux
UMKJIOHOB M LMKJIOHHBIX YCTPOMCTB pa3paboTaHbl
T'nmpoapeBnpoMomM.

TTukstonsl THna K peKOMeHIyIOTCS B Ka4eCTBE
pasrpyxarteneii B CHCTEMax IHEBMOTPaHCIOPTa
A OYHCTKH BO3JyXa, HE COAEPXKAILEro NbUIL B CH-
cTeMax acnupauysu (CbIpble ONUIKM OT MHJIO-
pamel) Ilo cpaBHeHHFO C Apyr¥Mu 3TH OUKJIOHBI
AMEIOT HAUMEHbIUNH KO3hDOHUAGHT rAAPABIMYEC-
KOTO COTIPOTHUBJIEHHS.

JIns TOHKO# OYHCTKH BO3AYXa OT MBUIH HPH

ero peuMpKyJsilHE B pabodvyt0 30HY PEeKOMEHIy-
eTcsl MPUMEHNATh pyKaBHble GuIbTpol. ITockosbky
JIPeBeCHAas MbLTE SIBISCTCS B3PBIBOOIACHOM, GUIbT-
pbl CleAyeT NPUMEHATH BO B3PbIBOGE3OMACHOM
ucnosnHenHd. Cpefu CepHHHO H3TOTOBIISIEMOrO
OTEYECTBEHHOTO 0G0PYAOBAHUS B TAKOM MCIOJIHE-
HMH BbIyckaroTcs Toabko ¢unbTpel PPKH-B.

[TeineoyncTHOE 060pYJOBAaHUE ClleAyeT ycTa-
HABJIUBATH B COOTBETCTBUM ¢ ykasanusmu CHufl
2.04.05-86.

9.4. THAPABINUYECKUN PACYET
.« CUCTEM

COnpOoTHBIIEHHE CHCTEM aCITHPALUH A ITHEB-
MOTPaHCIOPTAa CKJIAABIBAECTCA U3 CONPOTHBIICHUS
UbLICYJIABITHBAIOIINX YCTPOMCTB U CONPOTHBJICHUSA
ceTH BO3JyXOBOMOB (MartepuanonpoBomaoB.). Co-
MPOTHBJIEHWE HbUICYJIABIIMBAIOUIMX  YCTPOUCTB
TIPEBEJICHO B TEXHUYECKUX XapaKTepucTukax 06o-
pydoBaHHs. PacyeT BO3MyXOBOJOB TpMBENEH
B KHHTE 2.

Jl1s1 ompeieNieHust CONIPOTHBIIEHuUsS HEOOX0Tu-
MO 3HaTh KOJUYECTBO TPAHCIOPTHPYIOUIETO BO3-
JyXd, TPAHCIIOPTHPYEMOrO MaTepHasla, CKOPOCTH
MO y4acTKaM CeTH, KOHUEHTPAIMIO TPAHCHOPTH-
pyeMOHN CMecH, KI/KI, ¥ ONBbITHBIH K03h¢umueHT
TpaHcnoptupyemoii cMecu K.

J7s1t cucreM acnupanuyy KOJIHYeCTBO BO3IyXa,
MaTepHaia U CKOPOCTh B OTBETBJICHHUAX CIEOyeT
NpUHAMATh 1o Tabx. 9.1, a nius oBopymoBaHus,
HE BKJIFOYEHHOTO B Tabjuiy, O aHaJOrHd C NpH-
BEICHHBIMH JaHHBIMA. CKOPOCTh B MArucTpaib-
HOM y4acTKe JOJDKHA ObITh HE MEHee MakCHMaJlb-
HOW pacyeTHOM CKOpOCTH B OTBETBJEHUSX. Mac-
coBasi KOHIEHTPANHs B OTBETBJICHUAX HAXOMUTCS
KaK OTHOIIIEHHE MacChl MaTepHala k (PakTHYecKu
TIPUHATONW Macce Bo3ayxa. Maccosasi KOHIEHTpa-
[US B MATHCTPAJILHOM BO3yXOBOJE IPHHAMAETCS
KaK OTHOIIEHHWEe OOLIeil Macchl MarepHaia K o6-
meli Macce BO3AyXa C Y4E€TOM IOACOCOB WM
NMoTEPh BO3AyXa 4epe3 HEIUIOTHOCTH.

ITo paunbiM Tunpoapesnpoma, xoadduameHT
K B cucreMax acnupandd ApPEBECHBIX OTXOIO0B
creayeT NpUHEUMATE 1,4.

B cnydae npuMeHEHHS BO3IYXOIXYBHBIX Ma-
muH ¢ pasiaennemM Gonee 1000 ITa mpu pacuere
CIEAYeT YUUTHIBATH CXKATHE BO3/AyXa B TATOXYThe-
BOH MallMHe ¥ CBA3aHHYIO C 9THM Pa3sHHUIY B IIOT-
HOCTH BO3IyXa B Hadyajle HalOpHOro Tpy6Gompo-
Boja M B KoHue ero. [Ipu 3ToM NDpHHUMarOT AJist
HHXEHEPHBIX PAcyYeTOB, YTO IUIOTHOCTH BO3[yXa
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10.1. Obwue noaomenun

Ha BhIXOJie M3 TpybonpoBoaa paBHa 1,2 kr/m>.
HauanpHas NIOTHOCTh, KI/M>, BO3jyxa ompeje-
agercst no Gopmyie

_ pp + 14 6

Pon =39 277

rae p,—pabouee (xkaraJoxHOE) NOBbILEHHE IABICHHS

TAroAyTheBoi Mauuabl, Ila; p;—cpennee Gapomerpnyec-
Koe AxasjieHMe B JeTHHH nepuoa Ila; T-abcomorHas
TeMIepaTypa BO3JyXa B Hayaje HANOPHOTO TPydompo-
Boda, K.

s TpyOoBO3AYXOAYBOK IOBBIILICHAE TEMIIE-
paTypbl BO3AyXa NPH CKATHH NPUHAMAIOT paB-
HeM 10-20°.

T'nasa 10
IXKEKTOPHbLIE YCTAHOBKMN

10.1. OBHIME ITIOJIOXEHHWA

Ta30BEIM 9XEKTOPOM Ha3blB4e€TCA ammapar,
B KOTOPOM IIOJIHOE HABJICHHE ra30BOro IOTOKa
YBEJIHYUBAETCS NOJ JCHCTBHEM CTPYH ApYyroro,
GoJ1ee BBICOKOHATIOPHOTro NOTOKA. Tlepenaua sHep-
[HH OT OJHOTO TMOTOKAa K APYTrOMY HPOHCXOIHT
nyTeM HX TypOyJEeHTHOro CMeIleHHS.

DKEKTOP NMPOCT MO KOHCTPYKLUH, MOXET Pa-
60TaTh B IIMPOKOM [HaNa3oHEe M3MeHeHUd napa-
METPOB Ta30B, TO3BOJAET JIeTKO peryaupoBaTh
pabounii mpoiiecC N MepeXoJUTh C OAHOTO PEXHMa
paboThl Ha APYroii.

Pa6ounii nponecc 3KEKTOpa CBOJUTCS K Clle-
AYIOleMY: BBICOKOHAIIOPHBIA  (KEKTHPYHOUIUiT)
ra3 BBITEKAeT H3 COINJia B CMECHIENBHYIO KaMepy;
IpH CTALMOHAPHOM PeXHMe paGoThl IKEKTOPA BO
BXOJHOM CECYEHHW CMECHTEJIbHOW KaMephl yCTa-
HABJIMBAETCH CTAaTHMYECKOE JaBJIeHHE, KOTOpOE
BCerAa HHXe IOJIHOrO JABJICHUS HU3KOHAIIOPHOIO
(3)EKTUPYEMOT'0) ra3a; moj JeHCTBHEM pa3HOCTH
OaBJICHUM HU3KOHATIOPHBIA Ia3 yCTPEMIAETCI B
kamMepy. OTHOCHTENBHBIE pacxon 3TOro rasa, Ha-
3pIBacMblil Koo duuueHToM axexuuu § = G,/G,,
3aBUCHT OT IIOHIafic# comesl Kamepbl CMEILEHHS
F,, F,, DJOTHOCTH ra3a U HadaJbHBIX JaBJICHHUH.
H3MeHeHHe TOJIS CKOPOCTEM KEKTHPYIOHIErO U
IKEKTHPYEMOTO BO3JyXa IO JJIHHE KaMepbl CMe-
IIEHUS MOKa3aHo Ha puc. 10.1.

B KOHEYHOM CEYEHHH KaMepbl, OTCTOSAILUEM
B CpellHEM Ha paccTosHuM 6—10 muamerpoB xa-
Mepbl OT HA4YaJbHOrO CedeHMsl, MOJydaercsd Jo-
CTaTO4HO OJHOPOJHAf CMeCh ra3oB, IOJHOE JaB-
JieHHe KOTOpo#l TeM 0oJiblile TIPEBBILAET MOJHOE
JIaBJICHHE MKEKTHPYEMOro ra3a, YeM MeHblle KO-
sbdnuuenT xexnun B. PanuonalbHoe NpoeKkTH-
POBaHMe 3XKEKTOpa CBOMUTCS K BoIOOpY TaKHX €ro
TEOMETPHYECKHX pasMeposB, 4TOOHI IPH 3aAaHHBIX
HavaJbHEIX MapaMeTpax W COOTHOIUEHHH DPacxo-
JOB Ta3oB NOJNYYHTs TpebyeMoe HaBieHue CMeCH
nu60 NpHM 3aJAaHHBIX HAYaNbHOM M KOHEYHOM
JaBJICHUSAX MONYy4uTh Hanbonpmi KI1M axexTo-
pa. J11s yMeHbLIEHHS IIOTEPh TNIPH CMELUUBAHHMH
TIOTOKOB IXKEKTHPYyeMOro ¥ pabouero BO3gyxa
HEOOXOAMMO NpPaBHILHO BHIOPATH CKOPOCTH IO/~
CacelBaHMS IOTOKAa B Hayajle CMECHTE/IBLHOM Ka-
Mepbl. OTHONIEHHE # CKOPOCTH INOJCACBIBAEMOTO
TOTOKAa ¥, K CKOPOCTH CMEINAHHOTO ITOTOKAa U,
npuHuMaetcs 0,4 < n < 0,8 (rae 0,4-- 171 3XKEKTO-
poB HM3KOro aasicHus; 0,8 — 1 3KeKTOpPOB BHI-
COKOro JaBjieHHs, paboTaloOIMUX Ha CXaToOM BO3-
zyxe.)

B BEeHTHJISIMH PKEKTOPbI NPHMEHAIOTCA IS
yHajeHusl U3 NMOMEICHUH BO3yXa, COJEpXKaIIero
B3PBIBOONACHBIC HIIM arpeCcCHBHBIC TBLAM, IAPBI,
rassl, 4 AJsA OTCAChIBAHHS TIa3oB, CO/EPXKAINX
TBep/ble B3BeLLICHHBIE IPHMECH, OBICTPO HCTHPALO-
1IjHe JIONacTy BEHTHJIATOPOB, a TakXke AN IHep-
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Puc. 101 Cxema pacnpenesenus cKopocTell BO3ayXa 110
JTIMHE KaMepbl CMELICHUS 3XKeKTopa

6—30Ha  CMCLICHUS
Y4aCTOX)

a-1oje  CKOpOCTEi, (38111 PUXOBAHHBIH

THYHOTO IIepeMEIIHBAHUS BO3AYXa C Pa3JIHYHBIMU
TeMIepaTypaMu.

Hpunsroidl emunoil KnacCUHKAUHE 3XKEKTO-
pOB HE CYIIECTBYET.

B 3aBucuMocTH OT Hamopa pabouero Bo3ayxa
PKEKTOPBl MOXHO MNOMPA3JCIATh Ha KEKTODPBI
HHM3KOrQ H BBICOKOIO JaBJICHUS B 3aBHCHMOCTH OT
HUCTOYHHKA HEPBHYHOTO BO3IYXa.

ITo unciy 9%eKTOPOB, MPHCOEANHIEMBIX K OJI-
HOMY HCTOYHHKY pabodero Bo3ayxa, KeKTOpHbIE
CHCTEMBI Pa3feisioT Ha MECTHSBIE, KOI/Ia KaXKablit
HcTouHAK pabouero Bo3zgyxa oOCTyXHBaeT OT-
JIeTbHBIA  DKEKTOp, M Ha LEHTpajbHble, KOIJa
OJMH HCTOYHHK pabouero Bo3ayxa OOCIyXHBaeT
JBa »KekTopa W Gonee.

HenTpajbHeiMu CHCTEMAMH MOXHO YAAIATh
BO3IyX OT MECTHBIX OTCOCOB, DaCHOJIOXEHHBIX
B PA31AYHBIX BBIIEIAEMBIX MO BPEJIHOCTIM M Ka-
TErOpHH ONMACHOCTH NMOMEIIeHUAX.

Mo manubM wuccnepoBanuid ['MITPOHUN
AH CCCP, nposenennbix 1. 1. KonesriM, ycra-
HOBJIEHO, YTO NPHUMEHEHHE 3KECKTOPHBIX CHCTEM
BBITSDKHOUW BEHTHJISIUM MECTHBIX OTCOCOB, BKJIO-
qatonmx 100 u Gosee 3KEKTOPOB € ¢AUHBIM HEHT-
POM NPHUrOTOBJIEHHS MKEKTHPYIOUIErO BO3JyXa
B yCJIOBUAX J1a60paTOPHEIX 3JaHU, IPH NOBBILIE-
HUH K03 dunueHTOB 3xekuun 1o f = 10-12, npu-
3HAHO KOHKYPEHTOCMOCOOHLIM H Iejecoodpas-
HbiM. lanbHeiimiee Bo3pacraHue Kodd¢HuIHeHTa
DKEKIUA NMPUBONUT K MOBBLILICHHIO YPOBHSA a’3po-
JIMHAMHYECKOTO IIyma B OOCIYXHBAIOUMX ITOMeE-
WIEHHAX ¥ YBEJIMYEHHIO OOwmmx 3aTpart.

HaunGoapnmit KITJ] UMEIOT 3KEKTOPHI C KO-
ahduLHEHTOM MoaMeNIuBaHus 0komo 1; npu f > 1
KIIJ] sxexTopa NMOHUXKACTCA MEIJICHHO, ¥TO TO-
3BOJISCT MPHHUMATE BBICOKHE KO3(M(UIUEHTHI MO-
MELHBAHAST B IXEKTOPaX BBICOKOTO ABJICHMA.

Cauxenre B < 0,5 BegeT K pe3komy najeHHIO
KI1J] ycraHOBKH.

B kavecTBe MCTOYHHKA HEPBHYHOTO BO3AYyXa
IS LEHTPAIbHBIX CHCTEM NPHUMEHSETCS [PYHIa
Bo3ayxoayBok, Hanpumep TI'J1-0,6, ¢ BO3MOX-
HOCTBIO KaCKaJ{HOrO perylNpOBaHUs PAcxo/a nep-
BMYHOrO BO3JyXa B 3aBHCHMOCTH OT ko3dduun-
€HTa OJHOBPEMEHHOCTH paboThl 3KEKTOPOB.

I8 CHIKEHHs IOTEPh B PKEKTOpEe Heobxo-
MO TIPUHUMATD CJIEAYIONIHE TAPAMETPhI: JITHHY
KaMmepsl CMELIeHHs, paBHOH 6-8 ee auamerpos,
yron packpeitus auddysopa—7°30°, oTkiaoneHne
OCH COILla OT OCH KaMepu! cMelleHus—mo 0,57,
Cpe3 coILla He JOJDKEH HOXOJUTh OO Kamephl
cMmeltienus Ha 3-S5 xanuOpoB comna.

Marepuan 11 H3rOTOBJIEHUS HKEKTOPOB

*JI0KeH ObITh CTOMKMM K arpecCHBHOMY BO3[Ei-

CTBHIO BHEIIHEH cpeas!, HepeMellacMbIX XHMH-
4eCKM AKTHBHBIX CPEJ H BEIIECTB, NMPUMIEMBIX
JUTS TIEPHOAMYECKOH IPOMBIBKH KEKTOPA.

[Tpu TpaHCIOPTHPOBAHUH BO31YyXa, COJEPKa-
Hmier0 mapsl OPraHMYeCKMX DACTBOpHTENCH M
B3PBIBOONACHBIX BCUIECTB, KOHICHCAT HJIM IbLIb
KOTOPBIX CHOCOOHBI 3aropaThCs HIJIM B3PhIBATHCH
H3 MCKDBI, CO37aBae€MON 3apsioM CTaTHYECKOTO
SNEKTPHUECTBA, MKEKTOPSHI HEOOXOJUMO M3TOTOB-
JIATH M3 DJEKTPONPOBOJHOrO MaTepuana M 3a-
3EMISATh.

10.2. 9XKEKTOPAI HM3KOI'O JABJEHUA

DKEKTOpBI HH3KOTC JapieHus (puc. 10.2),
HMEIoIHe OOy IUTEIIMU BEHTHAATOPLI IPOU3BO-
IMTeNBHOCTBIO 100012000 M>/4, pu TuApaBIH-
YeCKHX TMOTEpsX BO BcachIBalOWMXx ceTax 49-
294 Ila u xodddunuente B =1 TUMH3UPOBAHHI
H s HUX BbuIOPaHsl UEHTPOOEKHBIC BEHTHIN-
TOpBI, BBIIYCKAEMbIE MPOMBIIUIEHHOCTBIO KOM-
MJIEKTHO C OJIEKTPOJBUraTesNleM H BHOPOH30JH-
PYIOIIMM OCHOBaHHeM. THHOBBIE 2XKEKTOPHI Bbi-
6uparor no Ta6a. 10.1, BeHTHIATOPHI ~IO Tabi.
10.2, pasmeps! axexTopoB-—-no Taba. 10.3. Pabo-
4Ype 4YepTeXM 3kKeKTopoB paspaboransl B TIT ce-
pun 1.494-35, pacopoctpaHsemoit ToOuHmncckum
dumaaom LHIATIL

IMpumep 10.1. Bribpats THNOBOH 3kexTOp
NPOM3BOJUTENLHOCTEIO [0 BO3AyXy 6000 m3/y
MPH CONMPOTHB/ICHHH BCACBIBAFOIIUX BO3AYXOBO-
noB Ap, = 230 Ila.

Pewenue. Tlo Tabn. 10.1 BetbupaeM 3%ex10p
Ne 35. ITo taba. 10.2 eMy COOTBETCTBYET BEHTHU-
astop B-1114-46-4-01, co3maromuil  [aBieHHS
1470 Ila.
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Puc. 10.2. xexkTop BU3KOrO JaBJICHHUS

] —-corno; 2-rnpuemuas kaMepa, 3 kamepa cMettienns; 4 maddy-
30p; dl — AMAMETP BBIXOAHOIO CEYCHMA COonna, d2~ﬂ"laMeTp BXOaa
B CMECHIEILHYIO XaMepy, d;—aHAMETP TOPJIOBHHBI 3KEK10pa;
d, - AaMeTp BCACBIBAKOLIETO BO3AYXOBOAQ, d, - AHAMETP HAIop-
HOTO BO3AYXOBOA4; L, pAacXoA 3XeKTHpyHIUero Boduyxa; L,—
PACXOR IKEKTHPYEMOr'O BO3.dyX4d, /nu JnaHa CMECHTENBHON Ka-
Mepb, /e~ AnMHa guddysopa; T, E, K, 3, M KOHCTPYKTHBHbIC
pasMeps

TABJIMIIA 10.1. JAHHBIE OJIS1 BbIBOPA

TIpodoancenue maba. 10.1

No anex- Ob6bem ymanse-  p,. Apy, Ap, Ap

P

3XXEKTOPA
Neawex- O0veM ymanse- p,. Apy  Ap, Ap,
Topa MOTO BO3IyXa,
m3/a

1 49 49 300 7,6

2 98 78 147 24,7

3 1000 137 78 210 19,8
4 196 98 98 30,5

5 245 98 389 227

6 294 98 186 15,3

7 49 49 153 8,8

8 98 78 402 274

9 2000 137 78 274 214
10 196 78 443 14,6
11 245 98 173 228
12 294 98 343 17,7

Topa MOro BO3AyXa,
M3/q

13 49 49 94 10,5
14 98 78 333 29,8
15 3000 137 78 207 23,9
16 196 78 245 16,7
17 245 98 251 3L5
18 294 98 657 18,6
19 49 49 349 72
20 98 49 170 1,7
21 4000 137 78 161 55,7
22 196 78 521 13,7
23 245 78 358 10,8
24 204 98 382 18,2
25 49 49 221 189
26 98 49 189 21,7
27 5000 137 78 269 294
28 196 78 463 172
29 245 98 193 333
30 294 98 382 252
31 49 49 289 119
32 98 49 254 6,4
33 6000 137 78 277 254
34 196 78 345 218
35 245 78 171 15,9
36 294 98 191 21,8
37 49 49 301 104
38 98 49 197 5,2
39 8000 137 78 238 242
40 196 78 438 182
41 245 98 173 384
42 294 98 190 20,9
43 49 49 184 98
44 98 49 270 5,6
45 11 000 137 78 210 252
46 196 78 443 18

47 245 78 265 10,8
48 294 98 470 11,9
49 49 49 147 -

50 98 78 375 1,9
51 12 000 137 78 263 129
52 196 78 423 8,4
53 245 98 154 192
54 294 98 490 14,1

IIpuMevaHwue: p, ~OOTEPH OABJICHUA BO BCACHI-
paroued cetd, Ila; Ap;—To ke, B HanopHOH dYacTH
akekropa, Ila; Ap, —j;aBoeHHe, KOTOpoe MOXeT OBITh
HM3pacxoqOBAHO HA HANOPHBIH yYacTOK OT BEHTHIATOpa
no comna axektopa, [la; Ap,—peseperoe naBneune Ha
crnydail ycrasoBkH Hag AU(GEGY30pOM BHIXIONHOM WAXTH
(ua TpeHue B waxte), ITa.
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TABJIRHA 10.2. BEHTWISTOPHBIE ATPETAThI K TUITOBbBIM 2)XXEKTOPAM HU3KOI'O JABJIEHUSA

Nopkex- TIpomsgo- Tpebyemoe masne- O603ravueHue Yacrora KIIJ BnekTpoABUraTeb
TOpa JMTENLHOCTb, HHE, CO3JaBaEMoE BEHTHAATOPA BpallicHus,
M3/ peHTHaATOpOM, Ila mpE ™! 0603HaYeHne Mom}éocrb,
kBt
i 750 B-114-70-2,5-01 2800 0,68 4AA63B2 0,55
2 750 B-114-70-2,5-01 2800 0,68 4AA63B2 0,55
3 1000 1200 B-1114-46-2-01 2815 0,56 4A80B2 2,2
4 1350 —~ —~ - - -
5 1820 - —~ - —~ -
6 1820 ~ - -~ — -
7 568 B-114-70-4-03 1410 0,74 4A80B4 1,5
8 1196 B-1114-46-2-01 2860 0,56 4A80B2 2,2
9 2000 1196 B-1114-46-2-01 2860 0,56 4A80B2 2,2
10 1568 B-1114-46-2,5-01 2840 0,56 4A90LA2 3
11 1568 B-1114-46-2,5-01 2840 0,56 4A90LA2 3
12 1960 B-1114-46-2,5-01 2860 0,57 4A100SA2 4
13 510 B-114-70-4-03 1410 0,78 4A80A4 1,1
14 1127 B-1114-46-2-01 2860 0,52 4A80B2 2,2
15 3000 1127 B-1114-46-2-01 2860 0,52 4A80B2 2,2
16 1372 —~ - - - -
17 1646 - —~ - - -
18 2254 B-1114-46-2,5-01 2860 0,65 4A100LB2 5,5
19 764 B-1114-46-3,15-01 1400 0,68 4A80B4 1,5
20 764 B-1114-46-3,15-01 1400 0,68 4A80B4 1,5
21 4000 1078 B-1114-46-4-01 1425 0,68 4A1001.B4 4
22 1646 B-114-70-4-02 2900 0,75 4A100S82 4
23 1646 B-114-70-4-02 2900 0,75 4A 10082 42
24 1960 B-114-70-4-01 2900 0,71 4A100L2 55
25 637 B-1114-46-4-01 950 0,68 4A100LB6 2,2
26 784 B-1114-46-3,15-01 1420 0,60 4A90LA4 25
27 5000 1186 B-1114-46-4-01 1425 0,65 4A100LB4 4
28 1588 B-114-70-4-02 2900 0,76 4A10082 4
29 1588 B-114-70-4-02 2900 0,76 4A100S2 4
30 1960 B-114-70-4-01 2900 0,76 4A100L2 5,5
31 706 B-114-70-5-01 1420 0,79 4A9014 2,2
32 853 B-114-70-5-04 1420 0,8 4A90L4 2,2
33 6000 1196 B-1114-46-4-01 1425 0,69 4A100LB4 4
34 1470 B-1114-46-4-01 1450 0,69 4A112MA4 5,5
35 1470 B-1114-46-4-01 1450 0,69 4A112MA4 5,5
36 1784 B-114-70-4-01 2980 0,77 4A100L2 5,5
37 637 B-1114-46-5-01 720 0,7 4A132S8 4
38 637 B-1114-46-5-01 720 0,7 4A132S8 4
39 8000 1196 - - - - -
40 1568 B-1114-46-4-01 1450 0,68 4A132584 7,5
41 1568 B-1114-46-4-01 1450 0,68 4A13284 7.5
42 1784 B-1114-46-5-02 1460 0,62 4A132M4 10
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IIpodoamcenue maba. 10.2.

Neaxex- Ilpouzpo-  Tpebyemoe namie- O6o3BayeHne Yacrora KIIJQ DJIeKTPONBUI ATENb
TOpa AMTENbHOCTb, HHE, CO3JaBaeMOe BEHTHIIATOPA BpALICHH,
m3/4 BeHTHAATOPOM, [la MuH ! o603HaYeHHE MOLUHOCTD,
kBt
43 608 B-1114-46-5-02 720 0,67 4A132S88 4
44 431 B-1114-46-6,3-01 720 0,71 4A13288 4
45 11 000 980 B-1114-46-6,3-01 730 0,7 4A160S8 7,5
46 1568 B-1114-46-6,3-02 975 0,71 4A160S6 il
47 1568 B-1114-46-6,3-02 975 0,71 4A160S6 11
48 2058 B-1114-46-5-02 1460 0,67 4A16084 15
49 568 B-114-70-10-03 600 0,69 4A132S6 5,5
50 1176 B-1114-46-8-01 730 0,57 4A200L8 15
51 12 000 1176 B-1114-46-8-01 730 0,57 4A200L8 15
52 1548 B-1114-46-6,3-02 975 0,68 4A160M6 15
53 1548 B-1114-46-6,3-02 975 0,68 4A160M6 15
54 2078 B-1114-46-5-02 1465 0,67 4A160S4 15
TABJIUIIA 10.3. PASMEPBI TUITOBBIX 3XEKTOPOB HU3KOI'O JABJIEHHUA, MM (CM. PUC. 10.2)
Neokex- d, d, d; d, d, d, 1., lwe I E X 3 H K Ja M H
Topa
1 116 259 207 728 1080 58 232 290 2723
2 98 223 179 648 1360 49 196 243 2876
3 94 209 168 315 225 200 592 1470 47 188 200 200 235 400 400 400 2922
4 88 197 158 560 1570 44 176 220 2975
5 85 189 151 530 1640 42 170 211 3006
6 82 183 147 522 1680 41 164 205 3032
7 164 366 293 1032 1570 82 328 410 3947
8 139 315 252 905 1980 70 278 347 4167
9 133 297 238 450 355 280 840 2120 67 266 280 280 333 580 580 355 4228
10 126 282 226 800 2240 63 252 315 4290
11 120 267 216 768 2340 60 240 300 4343
12 116 259 209 745 2410 58 232 290 4380
13 202 447 358 1250 2020 101 404 505 4885
14 171 385 309 1105 2510 86 342 427 5152
15 164 365 292 560 400 355 1024 2680 82 328 335 355 410 710 710 400 5224
16 155 345 276 968 2840 78 310 388 5306
17 147 327 261 904 2990 74 294 367 5371
18 143 318 253 880 3070 72 286 358 5418
19 231 516 413 1456 2170 116 462 578 5604
20 210 467 375 1320 2550 105 420 525 5795
21 188 418 329 630 500 450 1130 3010 94 376 450 450 470 900 900 500 6010
22 179 399 318 1112 3120 90 358 448 6080
23 172 383 307 1080 3230 86 344 430 6140
24 165 368 292 1030 3308 83 330 413 6151
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IIpoooancenue maba. 10.3
Neaxex- d; d, dj d, d, d, Lane Lt r g X 3 V74 K g M H
TOpa
25 258 578 463 1640 3370 129 516 645 7215
26 234 523 419 1480 3810 117 468 585 7435
27 211 470 376 800 560 500 1320 4240 106 422 500 500 528 1000 1000 560 7648
28 . 200 446 357 1255 4430 100 400 500 7745
29 190 422 339 1195 4610 95 380 475 7840
30 185 408 328 1140 4720 93 370 463 7883
31 283 634 507 1790 2930 142 566 708 6988
32 257 574 461 1630 3390 129 514 643 7223
33 231 516 412 800 560 500 1450 388G 116 462 500 500 578 1000 1000 560 7448
34 219 488 392 1385 4080 110 438 548 7573
35 211 470 376 1320 4240 106 422 528 7648
36 200 466 367 1330 4330 100 400 500 7720
37 329 732 585 2050 3150 165 658 823 7853
38 297 662 531 1870 3690 149 594 743 8133
39 267 595 475 900 710 560 1670 4250 134 3534 560 560 668 1120 1120 710 8418
40 253 565 452 1590 4480 127 506 633 8533
41 239 535 427 1500 4730 120 478 597 8657
42 241 516 412 1450 4880 116 462 577 8737
43 366 820 655 2310 3450 183 732 915 8735
44 332 742 595 2100 4050 166 664 830 9040
45 298 666 532 1000 800 630 1870 4680 149 596 630 630 746 1260 .1260 800 9356
46 283 632 507 1790 4930 142 566 708 9488
47 272 607 485 1700 5150 136 544 680 9590
48 259 585 462 1625 5380 130 518 647 9712
49 402 895 715 2500 2850 201 804 1005 8575
50 342 770 617 2200 3830 171 684 855 9105
51 326 727 582 1000 800 710 2050 4180 163 652 710 710 815 1420 1420 800 9265
52 309 690 552 1950 4480 155 618 773 9423
53 293 653 522 1830 4780 147 586 733 9563
54 282 634 506 1800 4940 141 564 705 9665

Cornacno Taba. 10.1, Ap, = 171 Ila moxer
OBITH H3PACXOJOBAHO B HAIIOPHOH CETH OT BEHTH-
JIATOpa IO coTIa MKekTopa; Ap; = 78 Ila—pacno-
JlaraeMoe aBJieHAE Ha MPEONOJICHHE CONPOTUBIIE-
HHsl HAMOPHOH 4acTu 9xekTopa u Ap, = 15,9 IMa—
pacmojiaraeMoe pe3epBHOE JaBJICHHE Ha NPEOAO-
JICHHE CONPOTUBJICHUSA TPEHHIO B BHIXJIOMHON IIaX-
Te B Cliyuae HeOOXOIMMOCTH e¢ YCTaHOBKH. Pas-
Mepsbl MiekTopa Ne 35 onpeaessrores no tab. 10.3
u puc. 10.2. Ecau THHOBBIE 2KEKTOPHl HE MOryT
GbITh NPUMEHEHBI [T 3aJAHHBIX YCJIOBHiA, TO
pacueT peKOMEHAYETCs NMPOU3BOIHTHL IO METORY
IT. H. Kamenepa. Pacyetnast cxema NpuUBOIHTCS
Ha puc. 10.3.

3navenns Kko3hDOULUMEHTOB BOCCTAHOBJICHHUS
naBjieHus @, xapakrepusyromux KIIJ muddyso-
pa, npuBeeHs! B Tabn. 10.4.

Pacuer mpousBomuTCS B MOCIEI0BATEIBHOC-
TH, yKa3aHHOH B T26x. 10.5, rme oOHOBpPEMEHHO
laHO M pewieHre mpumMepa 10.2.

Ipamep 10.2. Tpebyetca yaamuts, 14000 M3/
BO31yXa NIPU COTMPOTHBJIEHAH BCACHIBAFOLUEH CETI
Ap, =400 Ila; compoTupieHNe HaNOPHOH 4Yacm
akekTopa Ap; = 80 ITa m xo3ddunment moame
wuBaHud f = 1.

Pewenue. Pe3ynbTathl pacyeTa CBOAUM
Tabn. 10.5.
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Puc. 10.3. PacueTHas cxemMa 3KEKTOpPA HA3KOI'O JaBICHHUSA

a—-TpH CKOPOCTH KEKTHPYEMOro BO3ayxa B ceveHuu -1 v, > 0;
6-T0 x€, v; =0

a) I fp,U; Fa, Va 3,03 Fy, Uy
6z _
6 =% = —
1 ] T iz
M Tom
I Frds
’ /Fm da F5 2
_ T3
M)
X" bom =
l 1) [/
I 7 2 J

TABJIUIIA 104, KOOOOUIMEHTBI BOCCTAHOBJIEHWS NABJIEHUSA ¢ ITPU PA3JIMUHbLIX VIJIAX
PACKPBITUA o, H OTHOMMEHUAX S = F,/F,

a,, rpag 3navenus ¢ opu S
1,5 2 2,5 3 3,5 4
2 0,4881 0,6556 0,7314 0,7718 0,7956 0,8098
3 0,5073 0,6796 0,7571 0,7979 0,8216 0,8365
4 0,5160 0,6895 0,7668 0,8040 0,8302 0,3446
5 0,5203 0,6938 0,7701 0,8093 0,8318 0,8455
6 0,5227 0,6952 0,7703 0,8084 0,8299 0,8429
7 0,5237 0,6949 0,7686 0,8055 0,8261 0,8382
8 0,5241 0,6936 0,7658 0,8015 0,821 0,8323
9 0,524 0,6918 0,7623 0,7967 0,8152 0,8256
10 0,5235 0,6894 0,7582 0,7913 0,3087 0,8183
11 0,5227 0,6866 0,7538 0,7855 0,8019 0,8177
12 0,5218 0,6837 0,7491 0,7794 0,7947 0,8027

TABJHNIOA 10.5. IIOCJIEQOBATEIBHOCTh PACUETA W PEMIEHUE TTPUMEPA 10.2

Ne OnpenenseMas peJM9HHA H pacyeTHas Hopmyia

Pemenne

1 CekyHaHEI 00BEM YAAIAEMOrO BO3AyXa
LS =L,/3600

2 CexyHAHBII PacxoJ 2KEKTHDPYIOINEFO BO3AYXa

Li=L5/B
3 CekyHAHBIA 00BEM CMEMIAHHOrO BO3/IyXa
L=L5+ L3

14.000/3600 = 3,89 m3/c
3,89/1 = 3,89 m3/c
3,89 + 3,89 = 7,78 M/c

4 CKOpOCTS BO3/IyXa U5 NOCJE CMEIICHMS MOTOKOB

B 2XECKTOpE

v :4\/ APz + Aps
: (2 — M) [1 — 722 — N0 )19.8

s \/ 400 + 80 _
(2—10,65[1 —04*2—0,65198
= 27,2 m/c

TOE M, = 0,65, yemy npu B = 1 cooTrercTBYET

HAaHBBIFOAHCEHIIEE OTHOIIEHUE CKOpOCTCfI n=

=v,/v; =04

5 CkoOpocTe BO3ayXa B TOPIOBHHE 3IKEKTOpA

0/3 = (2 - nand)) U3

(2 —0,65)27,2 = 36,72 m/c

6 CkopOoCTh BO3AyXa INIpH BHIXOJAE H3 Hacaaka

vy =+ —nP)vs

(1+1-04-1)3672 = 58,7 m/c,
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Hpoodoasncernue mupa. 10.5

Ne OmnpepenseMas BeJIHYPHA B pacqeTHas opmyna
0.1

Pemenne

7 CKOpOCTh MOAMELIHBAEMOTO NOTOKA U, = HU}

8 Tiouiags BHIXOZHOrO CEYCHHs Hacajgka f; =
= Li/v,

9 JluaMeTp BBIXOJHOTO CEYcHHS Hacagka d; =
= 1,13/,

10 IInomwans KONbLUEBOro CEYEHHsSI MEXCIY CTEHKOH
cMecuTenpHOM kamepst f5 = LS /v,

11 Ilnomaas CceyeHHs B Hayalle CMECHTENbHOHN Ka-
.
Mepsl f = f1 + [ .
12 JaaMeTp Havana CMECHTENbHOW KaMmepsl d, =

=1,13./f,
13 ITaomanb ropJioBHHBL 3XeKTOpa fy = L§/vh
14 JluamMeTp TrOpJIoBHHEL 3kekTopa dy = 1,13./f;

15 JltMHa CMecHTEeNbHON KaMepsl /., = 8(d; — d;)
16 TloTepu naBneHUs HA TPEHHE B CMECHUTENILHOH
R, + R,

KaMepe Apxam = 2 IKaM’

rae R, u R, —-conpoTHBJCHAE B HaYajle H KOHIE
cMecuTenbHOM Kkamepsl, I1a Ha | M JMHHL Ka-
Mephl

17 JmaMetp ycTbs' nuddy3opa IpUHAMAEM H3 YC-
JOBUSL CKOPOCTH v, = 6 + 12 M/c

18 Jnna quddysopa [, = 10(d, — d3)

19 TNoTtepn naBneHns Ha TpeHue B auddy3ope

R; + R, !

Ap nd = 2 aud>

rae R, —CONPOTHBIICHUS TPEHUIO B CCUCHHU KOH-
na aubdysopa, IMa na 1| M sl maddysopa

20 CyMMapHble TOTEPH HaTlopa B HATOPHOW HaCTH
PKeKTOpa
Ap,3 = Apamb + Apxau + épmm

21 Bricota muuHapuyeckoif sactu comwna I = 0,54,

22 Bricota xondy3opa comna £ = 2d,

23 Pamuyc 3akpyrjieHus HANOPHOIO BO3AYXOBOAA
OpH BXOAE B TpPUEMHYKO kamepy r ~ d,, TOE
d,— IMaMeTp HaOPHOrO BO3JYXOBOJA

24 CKOopocTh KEKTHPYIOWETO BO3JAyXa B Hamop-
HOM BO3IYXOBOJE U, = Li(0,785d%)

25 PaccrosiHue OT HEHTPa HAIOPHOrO BO3JAYXOBOJA
10 HE3a NpHeMHOH kaMephl 3 = d,

26 JlnmHa xongysopa npueMHoO# kamepsl M = 2,3d,

27 BricoTa npuemHo#i kamepbl K= XK + 3 =2d,

28 Jmamerp npueMHol kamepsl JI = K = 2d,

29 Jnuaa nuddysopa npaeMHOM kamepbl M = d,

30 CKopocTh DKEKTUPYIOLIErO BO3yXa BO BCACHI-
BarollleM BO3AyXxoBoxe v,, = L$/(0,785d2%

31 JlMHAMMYECKOE MABJICHHE B KOJILIEBOM CEYEHMH
Kamepbl Ap,,., = 0,603
32 BaxkyyM B Hauajie CMECUTENBHOH KaMepsl

Apnax = APZ + ApnnuZ

33 TloTeps HaBieHus B HAIOPHOH CETH 0 Hacalka
Ap,

34 Jlunamuveckoe JaBJIEHHE B BHIXOXHOM CEYCHHH
Hacanka Ap..; = 0,6v7

35 IMonuoe zaBiieHuE, CO3AABACMOE BEHTHIATOPOM
Apneﬂ = 1’]5Apmml + Apn - Apsax

0,4-36,72 = 14,7 m/c
3,89/58,75 = 0,066 M>
1,13,/0,066 = 0,29 m
3,89/14,7 = 0,26 M2
0,066 + 0,26 = 0,326 M2

1,13./0,326 = 0,64 m
7,78/36,72 = 0,21 m?
1,13./0,21 = 0,52 m
8(0,52 — 0,29) = 1,84 m

2, 17,
Lt_7_51’34 = 18,6

Tpu cxopoctu 8,9 M/c mpHHMMaeTcs IHa-
merp 0,63 M
10(0,63 — 0,52) = 1,1 m

17,5 + 1,1

5 1,1 =10,23Ia

10,2 + 18,6 + 47,5 = 76,3 {la
0,5:0,29 = 0,145
2-0,29 = 0,58

ITpuaumaem 0,63 M

3,89/(0,785-0,63%) = 12,5 m/c

0,63 M
2,5-0,29 = 0,73
2-0,63 = 1,26
2-0,63 =126

TIpusumaem 0,63 M
3,89/(0,785+0,63) = 12,5 m/c
0,6-14,7% = 129,6 ITa

400 + 129,6 = 529,6 ITa

ITo pacuery Bo3ayxoBogoB 550 ITa
0,6+ 58,72 = 2067,4 Ma

1,15-2067,4 + 550 — 529,6 = 2398 Ila
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Ipodoancenue maba. 10.5

Ne OnpeaenseMas BequduHa ¥ pacyeTHas dopmyna
na. '

Peuwrenne

36 ITonnoe naBieHHE y BBIXOAZ M3 Hacamka Ap,
= Apmml - Apsax
37 Craructnyeckuii KITJ1 sxekropa
L (Ap, + Ap;)

T\n - c 100
LS Ap,

K ycraHOBke NpMHAMaeM paauaibHbLIH BeH-
munsTop B-1114-46 Ne § n= 1560 mun~!; H =
= 2400 Tla ¢ snekrpoasurareiem 4A160M4, N =
= 18,5 kBT, n = 1500 mun~ 1.

10.3. 2)KEKTOPBI BbICOKOI'O JABJIEHUS

DKeKTHPYIOUIHE anmapaTsl BRICOKOIO JaBJie-
HAS KJ12CCHOUIMPYIOT MO CTeleHU cxKaTus (OT-
HOILEHHIO KOHEYHOTO [JABICHUS CMECH p, K Ha-
YalbHOMY YKEKTHPYEMOMY p,) H CTEHEeHH pac-
iHpeHns pabodero NOTOKa (OTHOLIECHHIO Havallb-
HOTO JIABJICHUS NEPE] COMIOM P, K KOHEYHOMY 32
COILJIOM p, U Pa3AeNsalOT Ha TPU TPYNOBL

ra3ocTpyiiHble KOMIIPECCOpHI, HMetomme 60b-
My cTelieHb PaclIHpedus U YMEPEHHYIO CTENcHb
cxatus (2,5 > p./p, = 1,2);

ra3o(IIapo)CTPyiHble KEKTOPHI, HMeEIONIHe
60JIBLIVIO CTENEHD CXATHS NPU OOJIBIION CTEIeHH
pacLIHpeHus;

ra3o(Iapo)CTpy#Heiec MHKEKTOPbI, MMEOILME
GOJBIIYIO CTENEHDb PACIIUPEHUS U MAJIYIO CTENEHDb
cxatna (p./p, < 1,2).

Bropyo rpymily annapatoB OPUMEHSIOT IS
noAfepX)aHuA T1ybOKOro BaKyyma; NpH CTeleHH
cKaTha p./p, > 2,5 UX TPUMEHMOT B KOHJEHCA-
IIMOHHBIX YCTAHOBKAX NApOBBIX TYpOMH U B mapo-
KeKTODHBIX XOJOJWIBHBIX YycTaHOBKax. Onru-
MaJlbHOM I8 HUX SBJNSETCS KOHUYECKas kamepa
cMenienns. MHQopManus o pekoMeHAALUSX MO
pacuety, THnax mkekropo OI1-2-400-3, OII-3-
600-4, DI1-1-600-3, DXK-A, DXK-b, 2XK-1, 2JI-1,
D14, X3-11-90, XD-25-220, XD-40-350 mu
X3-700-550 mpuBeaeHa B «TeNIOTEXHHYECKOM
cnpaBoynuke». T. I (mox obmeit pea. HOpenesa
u JleGenesa).— M.: Dreprus, 1976. IlapocTpyiiHble
KEKTOPbI BBIMOJHSAIOT OJHO-, ABYX- H TPEXCTY-
negyaTeiMu. PacueTHoe MuHUMAaNbHOE (U3OBITOY-
HOE) /IdBJIEHHE Tapa B THIIOBBIX 3KEKTOpaX COCTAaB-
aser 5-16 MIla, a Kko/JM4ecTBO OTCACHIBAEMOIO
Bo3ayxa — ot 1,1-1073 no 0,3 kr B 1 c.

o%

2067,4 — 529,6 = 1537,8 I1a

3,89 (400 + 80)

100 = 31,2%
3,89-1537,8 31,2%

B BeHTHIAUMOHHOM HIpaKTHKEe Yame HpHMe-
HSIOT 2XKEKTOPBI TpeThell W MepBoO# Tpymn, KOH-
CTPYKTHBHAs CXeMa KOTODBIX NpH paboTe Ha Cxa-
TOM BO31yxe oadHakoBa (puc. 10.4.).

Ceyenne f, SBISETCA KOHEYHBIM CEYEHHEM
TIPUEMHON KaMepbl M HAYaJbHBIM CCYCHHEM Ka-
Mepsl cMentienus. OCHOBHAA 4acTh 3TOH KaMephl
UMIMHAPUYECKAs ¢ cedeHueM f; < fj.

IIpu oTcoce 06HEMOB IKEKTUPYEMOTO BO3IY-
xa a0 0,3 M*/c OPHMEHSIOT KEKTOP BBICOKOrO
JaBJIeHus ¢ GOKOBBIM MOABOLOM DKEKTUPYIOUIErO
notoka (puc. 10.5). CkopocTb BbixO4a BO3ayXa U3
Collell 3KEKTOPOB, paboTalouMx Ha CKATOM BO3-
AyXe npu paasneHud Gonee 10° [la, opuenTupo-
BOYHO IpHHMMAaeTCs paBHOIt 320 m/c, a nuamerp,
MM, BBIXOJHOTO OTBEPCTUS COMJIA ONpeaeiseTcs
o opmye

d, =0,0584./G,, (10.1)

rae G, —MaccoBblit pacxo/ BO3AYXa 4epe3 comia, Kr/c.

HuameTp, MM, HaYaJIbHOrO OTBEPCTHS CMeE-
CHUTENBHON KaMephl

d, = J/(0,001d, + 0,004) + 1,085G, /v, (10.2)

rae G, M v,—MaccOBBIi PAcXOA M CKOPOCTb IKEKTH-
pyeMoro Bo3iyxa:

G, =GB (10.3)

JluaMeTp BBIXOJHOTO OTBEPCTHUSL CMECUTEIIh-
HOM KaMepbl d; ONpe’eNsioT Mo HOMOIpamMmaMm,
npuBencHHbIM Ha puc. 10.6 unu 10.7. OToT mma-
METp sBasercs GyHkuueil cyMMapHO# Macchl BO3-
JlyXa 4 CKOPOCTH BO3/lyXa B KOHIE CMECHTEbHOI
KaMephl vs.

CkopocTH BO3ayXa Y, H vs, & Takxke Kodd-
GOUIHEHT 2XKeKiuM B HAXOMAT O HOMOTpamMe,
npeAcTaBieHHOH Ha puc. 10.8, Hexonsd u3 cym-
MapHOH NOTepH [AaBicHUS B ceTH Ap, + Ap,, Tla.

Ilpu cocTaBneHNH HOMOTPaMM HPHHSTO!

NaBJICHHE CXKATOFO BO3JAyXa IEPEA IXKEKTO-
pom 9,8:10% ITa npu T = 291 K;
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Ap,+Ap; Uy Uy B
700 80 700——
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77 =26 35 :’;g
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8 o 55
6 =20 25 - 60
; 16 =20 =70
¢ - = 80

Puc. 10.4. CxemMa keKTOpa BHICOKOI'O JAaBJIEHHA
1-pabouee comno; 2-npueMHas kaMepa, 3-KkaMmepa CMeIDEHHS,
4-maddysop, I-paboumit norok; II-Kekrupyoumi noTOK;

I1] —cMmelnanublil HTOTOK

Puc. 10.5. DKeKTOp BLICOKOrO TaBIcHHA
I-macagka (comno), 2-Kamepa cMelierus, 3-mabdysop D, -
IUaMETp BO3AYXOBOAA MKEKTHPYIOILETO BO3AYXa, o, — IHAMETP
BBIXOJHOTO OTBEPCTHA Hacalkhk (corua), D,—IuaMeTp BO3ayXO-
BOJA IKEKTAPYEMOTO BO3AyXa, d, — AHAMETP BXOAA B CMECHTEJNb-
HY!0 Kamepy, d,—IMaMeTp BbIXOJAa M3 CMECHTeJbHOH KaMephl,
d, - anaMeTp Beixyiona auépdysopa; I - 3KexTHpyembli notok, I1 -

PKEKTHPYIOIHA 10TOK

Puc. 10.6. Homorpamma mms  onpefesIeHus JdaMeTpd
BHIXOJA H3 CMECHTENBHON KaMephl d; MpH MpPOM3BOAM-
TENBHOCTH XekTopa 1o 200 M3/q

Puc. 10.7. HomorpamMma s onpegeieHus AMameTpa B
KOHIE CMECHMTEAbHOH KaMepsl d; NPH IPOU3BOAUTEND-
HOCTH 3kKekTopa oT 200 g0 1000 Mm%/

Puc. 10.8. HoMorpamMma a1 ONpeAeIeHHs CKOpOCTeHl v,
H vy ¥ k09pbHuMeHTa noaMeluUBaHuA B

4
8

5!_

617

TIOJBO KEKTHPYEMOTO BO3JYXa, MPOH3BO-
MUTCA TI0 OCH DKEKTOPA;

KOHHYecKas popMa coria u qudpdyszopa ume-
€T TOCTOSIHHBIHA YroJ MeXay 06pa3yloluMu;

TEeMIEPATypd KEKTHpYeMOoro Bosayxa T =
= (289-298) K;

ONTHMAaNbHAasl [JJIHHA CMECUTENHHON KaAMEpHI

Lo = 8(d3 — d1)~ (10.4)
HuamMeTp, M, BHIXJIOTHOW TpyOH 3a mubdy-

30pOM d, pPacCYMTHIBAIOT IO 331aBaeMON CKO-
POCTH BO3AyXa B BBEIXJIOMHOM CCYEHHH U, =

=4-+15 m/;
dy = 1,04./G, /v, (10.5)
Ontumanbhas guuHa mubdysopa
g = 8(dy — d3). (10.6)

ITapameTpbl XeKTOpa KOHCTPYKTHBHO CBSI-
3aubl. Henocrarounas anuua /,,,, BHI3BIBAET CHH-
JHKEHUE NMPOU3BOAUTCIBHOCTH 3KEKTOPa, a H3JIHUMI-
He OonbIuas AJHHA MPUBOMMT K YBEIMYEHHIO HO-
Teph Ha TpeHHe NPH OOBIYHO BBICOKMX CKOPOCTSX
B ropyioBuHe xekTopa. [uddy3zop ¢ konnueckoi
bopMol COmNa M NOCTOSHHBIM YIJIOM MEXAY
0o0pa3ylomudMu TPOCT B H3rOTOBJIEHUH, HO He-
ckosipk0O cHmxaeT KITM sxekTOpa 1O CpaBHEHMIO
¢ KIIJT oxekropa, umeromero comno JlaBans
1 nEQPY30p ¢ HEPEMEHHBIM YIIOM PACKDBITHS.
HomorpaMMmel He OTPaXaloT peanbHbLIX YCIOBHIA
paboTel anmapara. [ToaTOMy pacueT 3KeKTOPHBIX
YCTAHOBOK OCYIIECTBJIAIOT KaK C NIPUMEHEHHEM
HOMOIpPaMM, TaK H MO OMIHPHYECKHM 32BHCH-
MOCTSIM, ITIpe/IOXKEHHBIM Pa3HBIMH HCCIEN0BaTe-
JAMH.

B ocHoBHOM npumeHsior Meronuka I H.
Kamenesa (no3nuee yrounennsie . IT. KonessiM)
u B. A. Ycnenckoro.

Peanmzanus nOCIeHOBATENBHOCTH pacYETOB
KEKTOPOB IJIf KOHKPCTHBIX 32134 HPUBEIECHA
B perieHHd npumepos 10.3-10.6.

IIpumep 10.3. Vicnons3ys HOMOrpaMMel (pHC.
10.6, 10.7, 10.8) u 3aBUCHMOCTH, NEPEYHCIEHHbIC
B Tabnuue pacyeTa NpUMEpA, PACCUUTATbL IKEK-
TOp, paboTaloluil Ha CKATOM BO3AYXE, IUIA yaa-
nenns Bosayxa L, = 0,0416 m>/c. IMoteps nas-
JieHHsl COCTaBJsieT BO BCachlBarowuleh ceTu Ap, =
= 167 I1a u B BrixstONHON TPyGe kekTOopa Ap; =
= 167 ITa. Temmeparypa yaaiseMOro BO3AyXa
289 K.

Pewenue. Pe3ynbrartel pacuera CBOAMM B
Tabn. 10.6.
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Taasa 10. Docexmopuvie yemanoexu

TABJUIIA 10.6. IIOCITEROBATEJIBHOCTb PACUETA W PEMIEHUE [TPUMEPA 10.3

Ne OnpegensieMas BelyYuHa M pacdeTHas dopmyna Pewenue
IT. 11,
1 Pacxopn ymansemoro Bosayxa G, = L,p,, 0,0416-1,18 = 0,049 xr/c
rAe p, - IIOTHOCTL YAANsEMOro BO3AyXa, Kr/m?
2 CymMapHas noTeps nabjeHus p.,,, = Ap, + Ap; 167 + 167 = 334 [1a
3 CKOpOCTH v,, v; H KO3QOHIMEHT keknuu B v, = 46,8 m/c
omnpenenseM no Homorpamme (cM. puc. 10.8) vy = 58,5 m/c
=225
4 MaccoBrii pacxon pabouero (axextupyrowero)  0,049/22,5 = 0,002 xr/c
Bo3ayxa {cM. dopmyny (10.3)]
5 OG6umii pacxon cmecu pBosayxa Gy =G, + G, 0,049 + 0,002 = 0,051 xr/c
6 JlnameTp BBIXOAHOTO OTBEPCTHS CMECHTEILHOM
Kamepsl d; ompenesiseM MO HOMOIpamMMme (CM.
puc. 10.6) Mo naHHBIM vy M G4 0,031 m
7 JuaMeTp BBIXOJHOIO CEYCHHS COILta
d, =0,0584 /G, 0,0584,/0,002 = 0,0026 m
8 JlnaMeTp BXOMHOTO OTBEPCTHS CMECHTENBLHOM
KaMepbl
d, = \/(0,00Idl 1073 + 0,004)* + 1,085G, /v, \/(0,001 -0,0026- 1072 + 0,004)* +
+ 1,085-0,049/46,8 = 0,0335 m
9 Huna xamepst 1, = 8(d; — d,) 8(0,031 — 0,0026) = 0,227 M
10 Anamerp BeIxJomHOH TpyGwl 3a mubdysopom  IDpunumaem v, =5 wm/c, Ttorma 1,04 x
d,=104./G5/v, x /0,051/5 = 0,101 M
11 Homna muddysopa I, = 8(d, — d;) 8(0,101 — 0,031) = 0,56 M
TABJIUIA 10.7. IOCIIEAOBATEJIBHOCTL PACYUETA U PEIUEHUE IMPHMEPA 10.4
Ne OmnpepfenseMas BeIMYUHA M pacyeTHas dopmyna Peurenne
I 1.
1 CexyHaHBIE pacxoapl BO3AyXa:
LS = L,/3600 200/3600 = 0,565 M3/c
L =L5/B 0,565/10 = 0,0565 m°/c
§=LS+ LS _ 0,565 + 050565 = 0,6215 M3/c
2*  KOHCTpyKTHBHbIH napamerp F = 3,42p135 3,42- 10" = 76,6
3*  XapakTepucTnka fgaBnenus o = 1,7223%:62 1,722-101%2 = 72
4*  OpHEHTUPOBOYHOE 3HAYCHHE JUHAMHMYECKOrO
NaBJIeHAs Ha cpese comna Ap,,., = (Ap, + Apz)a (250 + 150) 72 = 28 800 ITa
5*  JlonoJHUTENbHOE AaBiieHNE, CO3MABAEMOE IHKEK-
TOPOM, BCJIEICTBHE HEPABEHCTBA JABJIEHUI B 110-
ToKax Ap,., = 0,198 Ap,.,, /F'°* 0,198 - 28 800/76,6:%* = 600 T1a
6 HausbiroaHeiiliee COOTHOMIEHAE n = v, /vy NpH R
3anaHHeX &,, X&, 1 § (onpenendercsa Mo HOMo-
rpamme)
7*  CxopocTb BO3AyXa TOCHE CMELIEHUS MOTOKOB
+ B 2KEKTOpE
2 Ap, + Apy — Ap,o, 250 + 150 — 60
v3=\/—\/ e e e . 1,29\/ = 33,96 mfc
IVA+ZE)N[1 - +&,)(d + ZE3)n?] 1,45(1 — 1,08-1,45-0,65%)
M €ro NUHAMHYECKOE AaBleHHe Ap,.; = pvi/2  1,2-33,96%/2 = 692 Ia
8 JuaMeTp nUIUHAPUYECKOW KamMephbl CMEIIeHHS
d, =dy = 1,128 /LS /v, 1,128 ,/0,6215/33,96 = 0,152 m
9 Cpenasis M0 KOJIMYECTBY IBMXEHHA CKOPOCTH
B KoHIle cMelmuBanus v = (1 + Z&;3) v, 1,45-33,96 = 49,24 m/c
10 CxopocTh MOJMEIMMBAEMOrO NOTOKA U, = v 0,65-49,24 = 32 m/c

11

H €ro AHHAMHYECKOE AaBICHHE Ap,,., = pv3/2
CxopocTh BO3/lyXa Ha BBIXOIE M3 COIUIA

vy =(1+PB—np)vs

H €ro QUHAMHYECKOe NaBICHHE Ap,,., = pvi/2

1,2-322)2 = 614 Ia

(1 + 10 — 0.65- 10)49,24 = 220 m/c
1,2-220%/2 = 29040 Ia



IIpodoancenue maba. 10.7

Ne OnpenenseMas BEINYMHA W pacueTHas dopmyna Pemenue

12 JlnameTp BBIXOJHOIO OTBEPCTHS COIUIA

d,. = 1,128 /L{/v, 1,128 ,/0,0565/220 = 0,018 m
13 YToYHAEM KOHCTPYKTHMBHBIH NapameTp :

F =(d,/d,.)? (0,152/0,018)* = 71,3
14 Jnuna xamepsl cMelIeHuA [, = 84,,,, 8:0,152 =1216 m
15 IToTepu naBieHUs Ha TPEHHE B KAMEPE CMEILICHUS

Appare = (Ry + R3) 10 /2, (45,5 + 50,8) 1,216/2 = 58,6 I1a

rae R, u Ry~ CONPOTHBJICHHE TPEHUIO TIPU d5, U,
M U; COOTBETCTBEHHO Ha 1 M JUMHBI (TpPUHUMA-
FOTCsi TIO JIAHHEIM JIIsi pacucTa BO3IYyXOBOJIOB)
16 JmaMmeTp BBIXOJHOTO OTBepCTHA audgy3opa
d, = 1128, /L5/v,, rne v,—npuHumaercs u3  1,128.,/0,6215/10 = 0,281 m
ycnoBHil oOecnieueHUs HEOOXOAMMOHN ckopocTH
BeIOpoca (06b19HO v, = 10 M/C), ¥ IHHAMUYEC-
KOC JABJICHHC B HeM Ap ., = pvs/2 1,2-10%/2 = 60 Ta
17 Hmmaa quddysopa [, = 10(d, — d,) 10(0,281 — 0,152) = 1,29 m
18 TloTepu paBiIcHUS HAa TpeHME B aubdy3ope
Apue = (R3 + Ry L,4/2, Toe R,—anamormuno (50,8 + 3,8)1,29/2 = 35,2 MMa
Ry npu v, u d,
19 CyMMapHpIE TOTepH MAaBJeHHs B HamopHo#l 58,6 + 60 + 35,2 = 153,8 I1a (coOTBETCTBYET
yacTH 3keKTopa Apy = Ap,,, + Ap.a + Ap,,,  TIDMHATOMY B ycIOBUMH Ap, = 150 Ila) ’

20 Jtuametp xopmyca oxextopa Dy = 1,}28./L5/v,,  1,128,/0,565/6,5 = 0,315 m
rac vy —CKOpOCTh IOACACBIBACMOr0  BO3JyXa
B Kopnyce (TPHHUMAETCs Kak CKOPOCTb B BO3/Y-
XOBOJAX Uy & 5 + 8 M/c)

21 Hmuna kordysopa /., = 1,5D, 1,5:0,315=0,44 M
22*  PaccTosHuE OT CP§3a COIIA JO HAYANA KaMEpHI

cMmenieHus h = 4d,, 4:0,018 =0,072 m .
23 BakyyM BO BTOpPMYHOM NOTOKE B Hayajue cMme-

muBaHusa Ap,., = Ap, + Ap..» 250 + 614 = 864 Ila
24 INonHoe naBieHHe HA cpe3e Collla

Apy = APy — AP 29040 — 864 = 28176 Ila
25*  Craruveckuit KILJ] axekTopa

LS (Ap, + Aps + Apyy) 0,565 (250 + 150 + 60) 0.1632
Mer L{Ap, 0.0565-28 176 o

* [Tynkts! pononHers! [, I1. KonepbM.
IlpuMmeyanus: 1. B ciaydae OKpyrieHHs 3HadeHMd nMameTpoB d,, dy, dy ¥ d,. Heobxomum nepecder and

ONpeAeNeHHs UX UCTUHHOIO 3HAYEHMA.
2. B cayuae, ecit Ap; (n. 20) He COOTBETCTBYET NPUHATOMY B YCIIOBHMM, Cl€AyeT HNOBTOPHUTh pacueT, HauMHas

cn. 4 u upuags Ap,, 61U3Koe K IOJIy4CHHOMY.
TABJIUIA 108. ITOCIAEAOBATEJIBHOCTb PACYETA U PEWIEHUE NPUMEPA 10.5

Ne OnpenenseMas BEJIHYMHA M pacueTHad ¢opMyna Pemenue
LI

1 Pacxonbl pabodyero u KEKTHPYEMOTO IIOTOKOB:

G,=G./(1+B) 16/(1 + 4) = 3,2 xr/c
G, =BG 4-32 = 12,8 kr/c
2 OTHOUICHHE YACAbHBIX OOBEMOB TPH OJHHAKOBBIX
TAa30BbIX MNOCTOSHHLIX U TCIJIOCMKOCTHAX IMOTOKOB
Vo poT 981000300_75
V, pT, 98100 400
3 Temnepatypa cMecH '
T, + PT, 400 + 4-300
_ L+ BT, ——— =320K

°T 1+p 1+4



IIpodoarcenue maba. 10.8

Ne OmnpenenseMas BEINYMHA 1 pacueTHas dopmyna Peienne
. I.
4 OTHomeHue yaenbHOro odbsema cMecH Kk paboyeMy -
V. pT 981 000 320_7
v, p.T, 98100-1,1400
npe/BApUTENILHO 3anamumces p, = 1,1 p,, mockobKy
P, 3apaHee HCH3BECTHO; CM. II. 2)
5 XapaKTCpPUCTHKH ra3oB:
xoobdunment I, , = p,/p, 98100
981000
IMapamerpst X, &, ¢ npw pacueTHom 1, (ompeaens- A, , = 1,7, ¢, =0,193; g, = 0,519;
€M IO ra3o/IMHAMHYECKUM Ta6ﬂnuaMﬁ Eox = 0, 34
Tpusenenaoe oTHOmenue Napienus I1 x = r/K, 0 742/ 1,4 = 0,528
rae r = 0,742 (nias Bo3ayxa)
6 Kputuyeckas ckopocTs pabouero moTroka rasa,
npefCcTaBasomas coboil  JACHCTBUTEILHYID CKO-
pOCTh raza ¥ paBHasi MECTHOIl CKOPOCTH 3ByKa
v« = /2K/(K + 1) \/RT, \/2- 1,4/(1,4 + l)ﬁ87~400 = 366 m/c
7 KpuTtHueckoe ceueHHMe paboyero comra
G 3,2-366
for = 2B T~ 1,62:107%m
K, I xp, 1,4- 0,528 -981 000
¥ ero muameTp dyx = 1,13 \/f 1,13./1,62-1073 = 0,045 m
8 B ¢ CeUEHHE af, = 0,00162
LIXOJIHOC CCUCHUE COMNA [y, = fox/q, ., = 0,00313 M2
0,519
u ero mmametp d; = 1,13/f, 1,13./0,00313 = 0,063 M
9 Ceuenue xameprr cvemenns f3 = (f3/f,«) Jors
rae f3/f,+ —ONTHMAaNbLHOE OTHOLICHHE oA nei:
({3) _ —b+ /b —dac
o B 2a ’
30€Ch a = @, P14, , 0,95-0,975-0,519 = 0,48;
1 V. : 1
b= — +&,, (— - 0,5)—C — {0,95-0,975 + 0,193 [(— - 0,5) X
{('pl P, D, ®3 Vp 0’9
|4
x (1 +B)* — (p,0, — 0,5)?/3[32]} x 7,25(1 + 4)* — (0,975-0,925 — 0,5) x
P
X 7,5-42]} = —25,1
€ 1 V. 0,193/ 1
c=2—"ﬂ<——0,5)—°1+ 2 ’ < 05>725 1 +4%) =825
Gpn \P3 Vp( B 0,519\0,9 (1+4 =
OnTuManeHBIMI TPUHUMAIOTCS 3HaueHUst koaddu- 25.1 2512 — 4-0,48-82.5
LHEHTOB CKOpOCTH @, = 0,95; @, = 0,975; ¢, = 0,9; 5 2t V25, d T =48
@, =0925. Torna Nomy4aeM [MamMeTp Kamepsl Jp* 2-0,48
1o = 48-0,00162 = 0,74 m>
cmenrenus dy = 1,13 /f;
1,13,/0,74 = 0,315 m
10 Jmuna cBoboaHOH cTpyH npH
0,37 + 037+ 4
p=0517,= ~—Bd1, —— 0,063 = 0,79 m
4,4q 4,4-0,08
rae a—-XoHcTanra, paBHas 0,07-0,09; d, — BeixoaHOR
IMaMeTp COoILTa
11 JlmameTp cBOOGOHOM CTpYyHM Ha PACCTOAHMH [, OT
BBIXOJHOTO CeYeHust comna mpu f§ > 0,5
d, =1,55d,(1 + B) 1,55-0,063 (1 + 4) = 0,49 m
12 JIInHa KOHMYECKOTO Y4acTKa Iepe]l MUIHHIpHYec-

KOH 4acTbIO KaMephl CMEHIeHus [, = d, — d,

0,49 — 0,315 =0,175 M
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podoancenye maba.

0.8

Ne

OnpenenseMas BeIMYMHA B pacdeTHa® dopmyna

Pertenne

14
15

16

18

9

Paccrosnue OT BRIXOAHOTO cevenns pabodero conna
[0 BXOZHOTO CCHEHHS NWIMHAPHMECKOH Kamepsi
ometennst [, =1, + 1,
Jlstmid ummﬂnpﬁ%cmﬂ KAMEPb! CMEUICHUS
= (6 + 10)d;
oacrpyx"mnme pasMepsl (B Mm)

75 2205 Lg

0,175 + 0,79 = 0.965 m
7-0,315=2205m

&gs

Lop

P
B150

Jomna ﬂﬂd)cpyscpa 1IPH yIJie PACKpuiTRE O = §°
ds —
LR
Ztg{ﬁﬂ)
JOCTHKHMOE JABIEHHE CXATHS P, ONPLICIRETCH IO
nepenany Ap, B HAUaALHOMY p:

Ap K, 1
Pu Z(K +§)n

‘Ptfpzkz

AT

ds | p900

0.9 — 0,315
Tt 4,13 M
20,07

1.4 1 0,952-0,975%- 1,72
2(L4 + DO, 1(

e

65—05)725X

y, ’
0,5);‘5 nf?

»

x
1 )V.
= 0,5 =S 4 B (@, —
(‘93 ;;( p P29y

Balfotdon
(f3 I’ff;}* )ou - iifqp H ’

xosddrument K, =K = 1.4.

OrHowenye pcipn =] 4+ Apc,fp“, OTRY A2

P "'19&(} + pgjpm)

JlaBrienue MKEKTHPYEMOTO HOTOKA ), BO BXOJHOM
CCYCHHH DMIHBADHYCCKON KaMepbl CMELIeHHS npH
CBEPXKPHTHYECKOHN CTemeHd paciumpesns pabouero
NOTOKa ONPENEIATCH MO Hepenagy Ap, ¥ HaYalb-
HOMY Py

Va2
0,5K &% F1 % gt
¥

Tae n =

Ap,

; i

P ‘p‘%np,u(“fi T
o+ 4,

rae K, =K =14
Orromenne p,/p, = |
by =p L+ Ap/p.)
Jlapsenne CMEINAHHOIO TOTOKA B BBRIXOJHOM Ceye-
HHH IMIHHAPHYECKOH KaMephl CMEICHNS

Ap, _ ApAp,
Pu Pu b,

¥

~ Ap, /Py, OTKYRB

Ps = pn(p:/pn - Apn/pn)* rae —=

Apy _(L+ PRV,
Y A7

* (1 + 4 —(0,975-0,925 — 0,5) x

<75 Todar 12

+0.12

1,122
00( 03;,2)“ 110000 Ia

0,51,4-0,634-0,528-7,5-4°

2 2
X 252~03( - -—m-)
0.5 I # 0,519

82600 a

= 0,155
98100 (1 - 0,155) =

2
98100(1,122 — 0, 155)3%1‘.1333“

75
= 87000 la



TABJUIA 10.9. TIOCAEAOBATEJIBHOCTb PACUETA W PEIHEHHME ITPUMEPA 10.6

Ne

OnpeaenseMas BeJIMYMHA M pacverHas dopmyna

Pemernne

I\.)h—‘:l

w

10

11

JlaBjieHue B Kamepe KEKTOpa p, = P —
Kputnueckoe napieHue mapa B y3KOM CCUYEHHUH CO-
nia p,, = 0,546p,

Suranbnus mapa npd pacuiMpeHuu no aanabdare 1o
KPUTHYECKOTO AaBJeHUs (TIo auarpamme [—S)
Anuabatuueckuil nepenaj Temia A0 KPUTHYECKOTO
nasnenuss AL =1, — I35

DuTanLnus B KOHIIC azma6amqecxoro pacluIdpeHus
o g{)a}mcana B KaMepe CMEIICHMs p, (Tio AuarpaMMe
I —

O6umii anpabatudeckuii nepenag Al = I, — I{®
JeicTBUTENLHEIE TIEpena (bl TEMIA C YYETOM MOTEPh
B colute nipu &, = 0,1:

AlL, = AIA(1 — &)

Al, = AI(1 — ¢,)

JleWcTBUTeNbHASN SHTAILIMA 1apa B KPUTHYECKOM
cedenun I, =T, — Al

}leHCTBuTem,Haﬂ SHTAAbMHS mapa Ha BHIXOJE. U3
comna I, =1, — Al

CKOpOCTb B KPUTHYECKOM CeYeHuM v,, = K /AT,
rae K = 44,7, ckopocTh Ha BBIXOJE m coILia
v, = K /AI
Y nenbHeIR OG’LCM napa V,, B y3koM (KpHTH4ECKOM)
CEYEHUHN COILIA TIPH p,, U z » OTpeniesiseM (o aua-
rpamme [-S)
To ke, B BHIXOJHOM .CCYCHHH COILIA
I[uHaMmecmu Hammop PKEKTUPYIOWCH cTpyn
=v3/(2V)
T

I1I0THOCTE IKEKTHPYEMOro BO3MYXa P, = Po— F

2
rae po = 0,131 kr/mM> — WIOTHOCTE IIpK HOpMaJ'leBIX
yenoBusix (T, =273 K un p,=1013«la), T, =
= 293 K—-TemMnepaTypa 3XKeKTHPYEMOro BO3JyXa
KoncTpykupro axkekTopa BhIOMpacM C HCHOJIB30-
BAHHEM CKOPOCTH IKCKTHPYEMOro Bo3ayxa n > 0
u ¢ nuddyszopom, umeromnmM KoadbdHueRT BoccTa-
HOBJICHH# faBieHus ¢ = 0,8. Haxompum m,, = h, /H,
Ipy naBieHuMM B KamMepe CMEINEHMS p; 33aJaeM
LIECTh PEXKHAMOB B UHTEPBAJIC TEMIIEPATYP CMECH OT
363 no 413 K u cBoauMm pacyeT B ClEayIOUIEM
nopsake B Tabn. 10.10.
15.1. Ilo naHHBEIM Benuw4MHaM p, U T, mo nua-
rpamme I-S Haxomum I u V' (cTpoku 1-4)

15.2. PaccuuThiBaeM IUIOTHOCTH napa M BO3j/yxa
B cMecH (CTpoku 5, 6)

15.3. Ucnons3ys ypaBHCHHE TEIJIOBOro Oananca
onpenesiem koobdunueHT 3xekuuit f (cTpoxa 7)

15.4. Haxoaum OTHOMIEHUS IJIOTHOCTEH (CTpoxy 8,
9), HeoGXOoAUMBIC AJIS BhIMMCICHUS m (cTpoka 10)

15.5. Mo wu3menenumto m ot 13,47 go 6,83 ompe-
JIEJIiEM PEXHM CO 3HAYCHHUEM m, ONH3KHM ONTH-
MaILHOMY

15.6. Pexum 5 OGepem 3a pacyeTHbIH M IPOBOIHM
JANbHEMINE TIOJICYETHI PAa3MEPOB IKEKTOpa VIS
3TOTO peXHMa

BenuuuHa 1, XapakTepU3yolias, Kak ¥ BEJIUYUHA m,
OTHOILCHAE CKOPOCTCH HOCIC VX CMCIICHHSA (IpH

2
K=0n=-_2(P2_ P

2 \py p:p?

99250 — 29300 = 69950 ITa =

Iip = 2945000 Tx/xkr = 2945
3095 — 2945 = 150 xDx/xr

1 = 2518 JDx/kr
3095 — 2518 = 577 xJIx/xr

150(1 — 0,1) = 135 xIx/xr
577(1 — 0,1) = 519 xIx/kr
3095 — 135 = 2960 kdx/kr

3095 — 519 = 2576 Kk JIx/xr
44.7./135 = 517 m/c

44,7./519 = 1020 m/c
V = 0,35 m3/kr

V=228 m>/xr

K JIx/kr

1020%/(2-2,28) = 22800 I1a = 228 kIla

69,95273
7 101,3293

228/29,3 = 7,76

PacuetHblit pexum:

Py = Py, = 0,0447

= 0,0843 kr/m?

208 (0,0843 0,843
2 \00616 00384221

) = 0,55

69.95 xIla
0,546 1275000 = 69400 ITa = 69,4 kIla
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Ne OnpezenseMas BeMYHA U pacuyeTHad dopmyna Peruenne
LI
p:B . 0,04472,21
17 KIIJ xekTopa n = — = 0,151
pa n pom 0,0843 7,76
18 Pacxoa mapa G, = G, /B 0,417/2,21 = 0,189 xr/c
0,189-0,35
19 nomane comen B y3kOM KPUTHYECKOM CEUCHHHU op = ———— = 0,000128 m?
¥ Ha BHIXOZE f= G, V/v 517
0,189-2,28
= ————— =0,000422 m?
fi= om0 v
4-128
20  Beibepem KOHCTPYKIHIO PKEKTOPA IO CXEME MHOTO- o = == 0,0052 M
CTPYHHOrO (C LIECTBIO COMIAMH) PACIIOIOKEHUS N0 6-3,14-10
OKPYXHOCTH. JlHaMeTp KaXJOro COmia B KPHTH-
\/4f [ 4422
YeCKOM M BBIXOJHOM cedeHusXx D = | — ———— = 0,0095 M ;
6m 6-3,14-10°
21 JAnuna pacmmpsromeiics 4acTH Coljla NpH  yrile
acKpuITHS O, = 6 rpan [, = Dy —dy 0,095 — 0,0052 0,041
g ° * gt g3 04w
2 Tnowanb ceveHUs B FOPNOBHHE fy = mf;, mauameTp  7,76-422- 10 ¢ = 0,0032 m?
maddy3opa B ropaosure D, = /4f,/n \/0,00327-4/3,14 = 0,0645 m
Jdugdysop nepexoaut B Tpy6y mmamerpom D, =
= 0,2 M (BBIXOOHO)
23 Hnuna maddyszopa npH yrie packpbiTus a, = 8 rpaa
D,—D ' 0,2 — 0,0645
L=-2*_2 L _097m
2tg(0,/2) . 2-0,07
24 IMpu amameTpe HEHFPOBOH OKPYKHOCTH DPACIOJIO-
z(D, + 28 + 1)) 6(9,5-1073+2-1 4+ 1,05-107%)
xenua conen Dy = —————, = 0,042 m;
n 3,14
rli¢ z—-4YUCIO comels; O— TOJIIMHA CTEHKH COIuia
B KOHIE paciuupenus; D, —nuameTp comia Ha BbI-
X0Je, /; —paccTosiHue MEXy COMJIAMH; PacCTOSHHE
OT coIla RO HHJIHHAPHYECKOIO CMECHUTCIBLHOrO
; Dy—-D,—D, o © 0,0645 — 0,042 — 0,0095 0.045
vyacrtka [/, = —————; 3meck ®-TonoBHHA = 0,045 M
y ! 2tg © A 2-0,146
yriaa pacKpeiTHs CTPyM HpPH [aBICHMH B Kamepe
CMEILEHUS:
Py, klla O, rpax Py, Kla O, rpan
98,07 9,5 49,03 7,2
88,26 9,1 39,23 6,7
78,45 8,7 29,42 6,0
68,65 8,3 19,61 51
58,84 7.8 9,81 4,3
25 Paccrosinue ot comia ao auddysopa
D m—n 0,0645 7,76 — 0,55-2,21
lm=11+12=—3<12————£—); ——(1 - ):
\/} t+ B —np \/3 1 +2,21 -0,55-2,21
JUIMHA LWIMHAPHYECKOTO CMeECHTeIbHOro ydactka = 0,23 m
L=1,-1 0,23 — 0,045 = 0,185 m
26  duameTp KOJUIEKTOpa Ha YPOBHE BBIXOJHOIO CEYe-

4 4
Hus comen D, = /;(fl +1£). \/3 14(0,000422 + 0,00595) = 0,09 m

t1e f, = fy/n =0,00327/0,55 = 0,00595 m?
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10.3. Docexmopur 6bicok020 dasaenus
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Puc 10 9. MHorocTpyiHEIi 3keKTOp
a cxXeMa anmnapara, 6 —3JIEMEHTHl COIUIA. COILIOBOM TOJIOBKE H
KOJLIEKTOpa

ITpumep 10.4. TpebOyercs paccuMTaTh mapa-
MeTpBl 2KEKTOpa IUIs yIAaleHHs Bo3ayxa L, =
= 2000 M3/4 npH CONPOTHBICHMA BCACHIBAFOMIEH
cetn Ap, =250Tla u mpu colpoTHBIEHHH Ha-
reeTaTensHol ceTn Ap, = 150 ITa. Koaddumuent
sxkexnnn § = 10. KoshduuueHTsl conpoTHBIIEHHS
axkexTopa &, = 0,08, T&,0,45.

Pewenue. PacueT nipumepa BBIIOJHAETCH Me-
TONOM DAacdeTa MKEKTOpPOB, pazpaboTaHHOro
1. H. KaMcHEBBIM U TOTIOJIHEHHOTO COTPYTHUKOM
T'MIMPOHUU AH CCCP MO.II. KoneBrM. [an-
HBle pacdeTa cBoauM B Tabu. 10.7.

ITpumep 10.5. BeIMONHHTE pacyeT OCHOBHBIX
reOMETPUYECKHX Pa3MEPOB Fa30CTPYHHOIO 3XKek-
TOpa 11 Clefyromux ycaoBui. Paboudas u dxek-
THpyemas (ynansemas) Cpefa-—BO3AYX; p, =
= 981000 ITa; T, =400 K, p, = 98100 Ila; T, =
=300 K; K=14; R=287 Ix/(xr-K); nmpous-
BOMTEIILHOCTS 10 yJaisiemoit cMecu G, = 16 kr/c;
ko>bdUIMEHT KexuuM paBeH 4. J[ns mpouHocT-
HBIX PacyeTOB CJENYeT OMPENESHTh JOCTHKHMOE
IaBJIcHHE CKaTHs, a TakkKe IaBieHHe MKEKTHUPY-
€MOT0 TIOTOKA TIPU CBEPXKPHTUYECKOM PaCIIHpe-
HHX BO BXOAHOM H BBIXOJHOM CEYCHHSAX LMIIHHJ-
pUYECKOH KaMephl CMEIICHHs KCKTOpA.

Pewenue. PacueT OCymeCTBIsiEeM C HCIOJIb-

30BaHHEM Ta30/(MHAMHYCCKUX TaGJmI[ IO aHAIH-
THYECKUM 3aBHCUMOCTSM /A CTPyHHBIX amnmapa-
TOB, npuBelNeHHbIXx B pabotax E. SI. Cokonosa
u H.M. 3pHrepa. Pe3ynabTatel pacdeTra CBOIMM
B Tabm1. 10.8.

B 3axiroueHue NPHBEICM METOIMKY pacueTa
MHOTOCTPYHHOrO KCKTOpa Ha HpHMEpe paGoTbl
MapoBOTO IKEKTOPA IO YAAJICHHIO BO3JyXa IMocie
CHCTEMBI ITHEBMATHYECKOTO 30s10yAaieHus. aH-
HBIM Cly4yal pacyeTa XapakTCpu3yeTcs HeH30Tep-
MHYECKHM TIPOIIECCOM.

TIpumep 10.6. Paccuntath HapoBoit KeEKTOP,
OTCachIBAIOIIUI BO3/yX IIOCIE CHCTEMbI ITHEBMa-
THYECKOTO 30JIOYIAJICHUS IUIS CICAYIOIIMX YCIIO-
Buil. Pacxon orcaceiBaeMoro Bosmyxa G, = 0,417
Kr/c; TeMIepaTypa oTcackiBaemoro Bo3ayxa T, =
= 293 K; 6apomeTrpHnueckoe naBieHue p; = 99250
Ia; compormBnenne cucremnr H, = 29300 ITa;
IABICHHE CBEXKCrO Mapa Nepefl COIIOM p, =
= 1275000 ITa; TemmepaTypa CBEXEro mapa Iie-
pen comtom T, = 598 K; sHTanbnus mapa mepen
corutom Iy = 3095000 JIx/kr.

Pewenue. PacueT BBINOJNHEH 10 METOJHKE,
npenjaoxeHHoi B. A. YcneHckum. PesynbTaTs! pe-
meHusi ceoauM B Tabs. 10.9 m 10.10.

Ilo upuBeacHHOMY pacdery npumepa 10.6
MpeUIokEeHA OJIHA M3 KOHCTpYKumil 3XkeKTopa
¢ obrexaeMbIMH (OpMaMH COIUIOBOH TrOJIOBKH
1 xosuiektopa (puc. 10.9).
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KOHCTPYKTUBHBIE PEHIEHUSI CUCTEM
MEXAHUYECKOIM BEHTWIALIUU
Y KOHIAMLIMOHUPOBAHMSA BO3JYXA
U YKA3ZAHMS 110 BBIBOPY OBOPYJIOBAHUS

11.1. KOMITOHOBKA BEHTWIALIMOHHBIX
CHUCTEM U OBOPYJAOBAHUE KAMEP

A. TIpuTounble M BHITHKHBIE KaMepbl

IMpuTo4HbIE ¥ BHITSXHBIE KAMEPhl B IPOM3-
BOJICTBCHHEIX OJIHOITAXKHBIX 3aHUAX PEKOMEHIIY-
€TCs pa3MelllaTh BHYTPM HOMEUIEHHH, HA aHTpe-
COJISIX, 3TaXepKax, B MeX(epMEHHOM NpOCTpaH-
CTBE M Ha xpoBisx. [IpuTOYHBIC KaMeprl crenyeT
pacmoyiaraTh ¢ y4eTom 3abopa Bo3ayxa U3 He-
3arps3HCHHBIX 30H U HMCXOAS U3 MHHHMAJILHbIX
TPUBENCHHLIX 3aTpaT. [IpUTOYHBIC KaMephbl U KOH-
JUIHOHEPH] B OGLICCTBCHHLIX M aJMUHHCTPATHB-
HBIX 3[AHUAK, & TAKKE BO BCIOMOTATEIbHBIX HO-
MEIIEHUSIX MPOH3BOICTBCHHBIX NPCANPHSATHH Clie-
JAyeT OPOEKTHPOBAThH B HIDKHUX YaCTiX 3JaHUNA
(IpEeUMYHIECTBEHHO B IEPBBIX ITaXaX), BHITSHKHBIC
KaMepbl —B BCPXHUX YaCTAX 3JaHusi (BEpXHHE 3Ta-
KM, Yepllak). B MHOTO3TaXHbIX 30AHUSX C OOJb-
MM KOJIMYECTBOM BCHTH/SIMOHHBIX CHCTEM pe-
KOMEHYETCS YCTPAUBATE TEXHAYECKHE HTAXKH.

Arperatsl NPUTOYHBIX U BBITSDKHBIX BCHTH-
JIAIUOHHAIX CUCTEM HE CJICNlyeT pacrnonaraTh B Of1-
HOM kamepe. YKa3aHHA IO Pa3sMCHICHUIO M YCT-
poiicTBY KkaMep, OOCIyXHMBAIOMUX B3pBIBOOIAC-
HBIC TIOMEIICHUS, TIPUBEIEHH B KH. 2.

B npou3BONCTBEHHHIX M ODUICCTBEHHBIX 3/1a-
HUSX, [1¢ YCTAHABIUBACTCS BEHTWIALMOHHOE 000-
py[OBaHKe JIA MATH U GoJice CUCTEM, HEOOXOaH-
MO TIpelyCMaTpUBaTh NMOMEUICHHE U1 PEMOHTA
060pyIOBaHMS, 4 TAKXKE AN pereHepalud Macia
(GUIBTPOB, €CNU OTCYTCTBYIOT LICHTPAIN30BAHHEIE
PEMOHTHBIC MAacCTepCKMe WIN HEHTpajbHBIE ycTa-
HOBKHM [JIsi pereHepauuy Macna.

B moMemieHUsiX JUIS BEHTWIAHMOHHOro 06o0-
PYAOBAaHUA ¥ KOHIHIMOHEPOBR TIPU HEOOXOJXHMOC-
TH JODKEH OBITh MPENYCMOTPEH TONBOA U OTBOM
BOJH! /UN1si TIPOMEBIBKM 060DYNOBaHUA U TIOJIOB.

Tlpn KOMIIOHOBKE BCHTIJISSLMOHHBIX CHUCTEM
U Pa3MellEHHH KaMep CIeyeT PyKOBOACTBOBAThb-
Csl CJICAYIOLINMU COOOpaXKECHUAMHU:

paguyc AcHCTBUS CHCTEM [IOJDKEH OBIThL Ofl-
TUMAabHBIM KaK [0 TEXHMKO-3KOHOMUYECKAM, TAK

U TI0 KOHCTPYKTUBHBIM coobpaxeHusm (50—60 m);
BEHTHIIS[MOHHBIC CHCTEMBI IOJDKHHI 00Ciy-

JKMBAaTh TTOMCUICHUS, OJIA3KHC M0 XapakTepy Mpo-

U3BOJACTBA M METECOPOJIOTHYCCKAM YCIOBUAM;

HEIONYCTUMO OOBEIMHCHHE BBITSKHBIX YCT-
POMNCTB, OTCACBIBAIOINUX NBUILHBIA M BIIAXKHBIA
BO3/IyX, JIETKOKOHACHCHUPYIOIIMECS Taphl U ABLIb,
SITOBHTBIC BEWIECTBA M JAPYrHe BpEIHbIC BhIICIE-
HHsl, TIpH CMCIICHUM KOTOPBIX CO3/AETCs SAOBU-
Tas, BOCIJIAMCHSIONIASACS UK B3PhIBOOTIACHAS Me-
XaHUYECKAs CMECb, & TAaKXXE FOPIOYHC BEICCTBA
¥ Ta3bl (HAIPUMEp, OTCOCHl OT MACISAHBIX BaHH
U TEPMHYECKUX Neueit);

HEOOXO/IMMO YYUTHIBATH TPOTUBONONKAPHbIE
TpeGoBaHus, NPHBEACHHLIC B KH. 2.

Tpy npOeKTHPOBAHNM KaMep MOJKHBI Mped-
YCMAaTpUBATHCH:

JIECTHHI(BL, TUIOINAIIKH, & TAKXKE JIFOKH U JIBEPH
JUTs IOCTyTa K 000pyIOBaHUIO U TPYOOIPOBOAAM,
TpeOyomNM 00CTY XUBAHUS;

[EPENBUKHBIE WM CTAIIMOHAPHBIE MOJBEMHO-
TPaHCHOPTHEIE CpeIcTBA (HanpuMmep, 610Ky, Tanu,
MOHODEJbCH, @ B OTHACIBLHBIX CIy4asx Il Ipo-
MO3IKOTO O0OpYIOBAaHHS KpaHBI);

INEKTPHYECKOE OCBEIUICHHE TMOMCLICHUN Ka-
Mep M CCKIMH, a TakkKe NOMEUICHUH I pas-
MeILieH!sE 06OpPYIOBaHUs BEHTUJIAMMOHHBIX CHC-
TeM W KOHAMIHOHEPOB.

BeicoTa moMeleHus, npeaHa3HauYeHHOro Ajls
pa3sMCUICHUs BEHTHISAHUOHHOrO 06OpymoBaHUS,
NOJKHA NPHHUMAThcs He MeHee 4eM Ha 0,8 M
Goable BHICOTHI OGOPYHOBAHMS, HO HE MeHee
1,8 M OoT mona N0 HU3a BHICTYNAIOWIUX YACTEH
KOMMYHHKAHUH B OOOpY/OBaHMS B MECTax He-
peryasipHOrO IpoXoaa OGC/IyKHBAIOUIETO HEpCo-
Hala, ¥ He MeHee 2 M—B MecTax DeryiaspHOro
TPOX0ja JIFOAEH.

IlupnHa mnpoxoaa a8 oOCAYXUBAIOHIETO
MEPCOHANA MEXy BLICTYNAIOHIMMH HacTAMH 060-
pYAOBaHUA, a TakXKe MEXIy OOOpyXOBaHHEM H
CTCHAMH MM KOJIOHHAMH NOJDKHA NpemycMaTpu-
Bathcst He MeHee 0,7 M.
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11.1. Komnonosxa eeMmMuAAYUORHBIX Cucmem

Bb. Bo3ayxosoant

Bo3ayxoBolbl BEHTHISIUOHHBIX CHCTEM CliC-
IyeT TIPOCKTHPOBAaTh TAaK, YTOObl NP HaMMEHb-
mei UX TPOTKEHHOCTH 006ecneunBaIuCh HOpMa-
THUBHBIC KJIMMATHYCCKHE YCIOBHS BO BCeX pabovux
30HaxX noMeleHnd. Bo3nyxoBonbl NOKHEI mpel-
YCMATPUBATBLCA KPYIJIOrO CEYEHUsi, 3aBOJCKOTO
H3rOTOBJICHUS, B 3aBHCHMOCTH OT apXHTEKTYp-
HBIX, KOHCTPYKTHUBHBIX W JIPyrux TpeboBaHUi BO3-
JyXOBOJABI [JIONYCKAETCH IPOEKTHPOBATh INPsAMO-
yroJbHOTO WM OBA/ILHOTO CEYCHHA.

Pa3zMepb! HONECPEYHOTO CCUEHHS METAJLIH-
YeCKUX BO3J/IyXOBOJIOB, a TaKKe BO3JyXOBOJIOB U3
[171aCTMACC MPUBEICHBI B KH. 2.

Bo31yx0BOIBI BBITSXKHBIX CHCTEM MECTHBIX
OTCOCOB, 110 KOTOPBIM YAAISIOTCA TOPIOYME ras3bl,
JIOJDKHEI MIPOKJIANbIBATHECS ¢ NOJBEMOM B HANpaB-
JIEHHU JBWKEHHS Ta3oB.

JAnst TPAHCTIOPTHPOBAHUSA BIAXHOro BO3AyXa
(¢ OTHOCHTEIBHOW BJIaXHOCTHIO Gosee 80%) u
cmecell ¢ JICTKOKOHAEHCHDYIOIUMUCH HapaMu
JIOJIXKHBI TIPAMEHSITLCS BO3QYXOBOIBI H3 OIMHKO-
BaHHOH CTajH, KOTOpbIE MPOKNAAbIBAIOT C YKJIO-
noM 0,005-0,01 unu BepTukansHo. s ApeHaxa
B HIDKHMX TOYKax BO3JyXOBOIOB IIpEcIycMaTpH-
BaroTCcss cudoHBl U3 Tpy6 awamerpom Oonee
20 mMm.

KperuieHue BO31yXOBOAOB, NPHCOEMHACMBIX
K BEHTWIATOpPAM H ApyroMy obopylOoBaHHIO, Clle-
QlyeT NpOEKTHPOBATHL Tak, YTOOBI BEC BO3IYyXO-
BOJIOB HC HEpeNaBajiCi Ha BEHTWIATOP U Jpyroe
obopynoBaHue.

JIia H3MepeHH A MapaMeTPOB BO3AyLIHOM cpe-
Ibl B CTEHKAX BO3/yXOBOJOB, B OFPaXJACHUSX
BEHTHJISALMOHHOTO 000pYI0OBaHUS H KOHIMIIMOHE-
POB JIOJDKHBI IPellyCMaTPHBATHCS JIFOYKH, THIB3bI
WM JIpyrue ycTpo#cTaa.

BbITSDKKY M3 BEpXHE# 30HBI TPOM3BOJCTBEH-
HBIX TOMEUICHHH TI0 BO3MOXHOCTH CleayeT ycTpa-
UBaTh Ge3 pa3BETBJIIEHHBIX BO3JYXOBOJOB C IO-
Mouipio (poHapeit, maxT, AedAEKTOPOB M KpHIIlI-
HBEIX BEHTUJIATOPOB.

HanopHble y4acTKM BO3IyXOBOJOB BBITSIK-
HBIX CHCTEM, KaK NpPaBWIO, HE AOIKHBI IPOKJA-
QLIBATHCS 4epe3 Apyrue momeuneHus. Ilpu HeoG-
XOOUMOCTH TaKOH MPOKJIANKK HEOOXOAUMO Npel-
yCMaTpHBaTh MeEpBl, IPeTOTBpaINAoLIKe HoMnaaa-
HUE 32rps;3HEHHOrO BO3/lyXa B 3THU IMOMCUICHHS.

Tlpn nepeMcHICHUH BO31yXa, COACPXKALIEro
XHMHAYECKH AKTHBHBIC CMECH, NPUMEHSAIOT BO3Jy-
XOBOJIBl, H3rOTOBJISEMBIE U3 KHUCIOTOCTOMKOM CTa-

TABJMXIA 11.1. PACCTOAHUE MEXAY
KPOHHUITEHHAMMU (IIOJIBECKAMMU)

Bosnyxosoms! MaxkcumansHoe
paccTosHue, M
Metannuvueckne HEH30JMPOBAHHBIC 4

Ha OecIaHIIEBOM COCIMHCHHUU IPU
[uaMeTpe MM pasMmepe Oofbieit
ctopoHbl 10 400 MM
To xe, 6omee 400 Mm
MeTtannnyeckue HEU30IUPOBAHHEIC
Ha (IaHICBOM COCMHCHUM AUaMET-
poM no 2000 MM UM pa3mepe 60Jb-
el croporsl a0 2000 MM
Merannuueckue HEU30JIMPOBaHHBIC 4
BEpTHUKAJIBHBIC BCECX Pa3MCPOB
BHHHITIACTOBBIE BCEX Pa3MEpPOB:
FOPHU30HTAIbLHEIE 2-2,5
BEPTHKAJILHBIE 3

NW

¥, JIACTOBOM CTAJIN C 3AMIATHBIMUA IOKPHITHIMM,
BUHUILIACTA, KEPAMUKM M KHUCJIOTOynmopHoro Oe-
TOHA. BHHMILTACTOBLIC BO3AYXOBO/IbI H3-32 XpyI-
KOCTH He CJE[yeT TPUMEHATH B MeCTax, MHOJ-
BEPXKEHHBIX MEXaHUUECKUM BO3JICHCTBUAM, 4 Tak-
Xe¢ Ipd TemrepaType cpeasl Beille 50 °C.

Tlpu KperuiecHHH BO3IAYXOBOJOB PACCTOSHUS
MEX/1y MOJBCCKAMH HE JOJDKHBI NPCBBLIIATE 3HA-
YeHWi, yka3aHHBIX B Ta6u. 11.1.

JIns mepuoNUvuecKoil YHCTKH HONNOILHBIX
KHPIUYHBIX KUIM OCTOHHBIX KaHAJIOB B MX IEpe-
KpBITHSX YCTPaHBalOT JIIOKM, KOTOPHIE pacroara-
IOT: NIPH HENPOXOHBIX KaHa1axX — Ha BCEX MOBOPO-
Tax, OTBETBIICHUAX U Yepe3 5 M Ha npsMbIX y4acT-
Kax; [PH TMOJIYyHPOXOAHBIX KaHAaNax (CCYCHHEM He
meree 700 x 900 mm) —He uawe 4eM uepez 20 M,
pacrojaras Ux IPEHMYIIECTBEHHO Ha IIOBOPOTAX
¥ NPOTHB OTBCTBJICHUN, IPHU NPOXOAHBIX KaHa-
Jax —He vate veM uepes S50 M.

Bo3AyxOBOABI ACHHMPAIMOHHBIX CHUCTEM H
THEBMOTPAHCIOPTA, KaK NpaBUIIo, NPOKJa/bIBa-
10T noBepxy. IIpH mpoxyiake MOJ HOJIOM CTalb-
HBIC BO3/IyXOBO/JbI YKJIABIBAIOT B KHPIHYHBIX UJIH
6eTOHHBlX KaHajax, NEpEeKpbIBAEMBIX CBCMHbLIMH
mwmTamu. OTBETBICHUS BO3YXOBOIOB NIPUCOE /U~
HAIOT K MArUCTpajasiM B CUCTEMax acCHUPalUy
U IHEBMOTPAHCIOPTAa COOKY MJIM CBEPXY.

B. 3anopubie H pery/Mpyoume
yCTpOHCTBA

B kauecTBe 3alOPHBIX H PETyJIHPYIOUINX
YCTPOMCTB Ha BO3/lyXOBOJAAX HPUMEHSFOTCS IIIH-
Gepsl, Ki1anaHel (32CII0HKM) M HANIPABJISIOUIME aXl-
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Puc. 11.1. JIroux# c 3araylixaMy A1 W3MEDEHHS aBiie-
HEH # TEMIIEPATYP BO3IYXa B METAJUIHYECKHX BO3IYyXO-
BOJAX

I —nanen-3ariyiuka; 2-npyxuna; 3—dukcarop; 4 -CTeHka BO3AY-
XOBOHa; 5 —IpoKIanKa; 6 — .TFoH0K

Puc. 11.2. Cxema BeHTHWISILMOHHON CHCTEMBI C JIFOUKaMH
IUIA 3aMepa NaBjleHdil Bo3ayxa

]-npuTOURBlE Hacaiku; 2—TO Xe, TApenpyaToro THMa; 3 —apoc-
cenb-xnanaH; JI.3—A1040K ¢ 3ariyiikoi

mapatsl (M. kH. 2). B BO3nyxoBozax, paciosioxkeH-
HBIX B TPYMHOJXOCTYIIHBIX MECTAX, HCIONb3yIOT
KJIanaHel ¢ MEXaHWYeCKHM TIPUBOJIOM M JHCTaH-
MMOHHBIM ympaBjicHueM. Ha Bo3ayxoBomax cuc-
TeM oO0iero Ha3HAYeHWsl KiIalaHbl YCTaHABIIH-
BAIOT:

HA OTBETBJICHUSIX, KOTOPBIE TPEOYIOT BBIKIIIO-
YCHHS WJIM PEryJIMpOBaHMs IONAa4H (0Tcoca) BO3-
JIyXa B MPOIECCEe 3KCTUTyaTAIUH;

nepesl BCEMH BO3IyXOpa3JaTOYHBIMM H BO3-
NYXONPHEMHBIMH  YCTPOHCTBAMM, KOTOpHIE HE
HMEIOT B CBOCH KOHCTPYKUMH PEryJHUPYIOUIAX U
3aKpBIBAIOMIAX YCTPONUCTB;

y BCEX MECTHBIX OTCOCOB.

Iunpasnudeckuit pacyeT BO3XYXOBOAOB JOJ-
JKCH MPOH3BOAMTLCS TaK, 4TOOBI HEYBS3KA MOTEPD
[IABJICHUS N0 OTJC/IBHBIM BETBSIM BO3JYXOBOJOB
He npeBuimana 10% ; npu Goasuicit HeyBsa3Ke Tpe-
OyeTcs NpUMEHEHUE JIPOCCEIHPYIOLIAX YCTPOMCTB.

Ha oTeeTBiieHMsIX ycTaHaBIUBaroT auadpar-
Mbl W3 TOHKOJMCTOBOW CTaiM anasl HavaJdbHOTO
pEryIHPOBAHUSA TIPH HAJAJIKE.

Ha Bcex BBIGpOCHBIX ImIAXTax cieoyeT HpH-
MCHATh JBYXIMO3HIMOHHBIE KJamaHbl. B maxrax
CHCTCM rOpS4YMX LEXOB C HENpEpRIBHBIM IIpOIEC-
COM NPOU3BOACTBA KJIANaHbl MOXHO He CTABUTh.

B crcTemax acniupanyuu ¥ THEBMOTPAHCHOPTa
YCTAHOBKA JPOCCEIUPYIOMUX KIANAHOB HE JIONYC-
kaercsi. [{Js MOJHOTO OTKIIIOYEHHSI MECTHRIX OT-
COCOB 32 HHMH Ha BEPTUKAIBHBIX yYacTKax pe-
KOMCH/YETCSl YCTAHABIMBATL KOCBHIC [IUGEPHL.
B MecTrax BO3MOXHOrO 3aCOPEHUS BO3IYXOBOJOB
(3a OTBOJAMH) M Ha IPSIMBIX yYacTKax vepes 15 M
YCTPauBakOT CMOTPOBBIC JIFOKH.

JIns u3MepeHu#, CBA3AHHBIX C PEryJMpoBa-
HHEM H HaJNagkod CMOHTHPOBAHHEIX CHCTEM,
NPEAyCMATPHUBAIOT CHEHUANbHBIC JIOYKH C 3a-
rnymkamu (puc. 11.1). JIrouku ¢ 3araynikamu cie-
IyeT pa3meliaTh Ha TPSIMOJIHHEHHBIX ydacTKax
BO3/IyXOBOJIOB HAa DAacCTOsSHAM He MeHee 4d 3a
6amKafilliM MCCTHEIM CONPOTHBJICHUCM, HO He
Menee 2d 10 TOCHEAYIOUETO O ABIKEHHIO BO3IY-
Xa MECTHOrO COIPOTUBJICHHS, CO3JAIOMIETO BO3-
MylIEHHE TOTOKA. [{JI5 NPAMOYTOILHBIX BO3IYX0-
Bonos d = 1,13/ f, rae f—miomajs IONEpeYHoro
CEueHHS BO3/YXOBOAR, M>.

Kax npaBuno, JIOYKH € 3arjiylmikamu (puc.
11.2) MOJDKHBEL pasMelaThes:

JIO ¥ TIOCNE BEHTHIATOPOB, IIMKIOHOB, CKPYO-
6epoB U (UILTPOB;

Yy OCHOBAHHMM KaXXIOM BETBH, NMPUMBIKAIOIIEH
K DPacHpeicTATCILHOMY HIH COOPHOMY MAarucT-
panpHOMY BO3JYXOBOJY HPH 4HCIE BO3AYXoO-
BBINTYCKHBIX MM BO3JYXOIPHEMHEIX YCTPOMCTB Ha
BeTBH §oJiee IBYX;

Ha BCTBAX NPUTOYHBIX CHCTEM —TIO MHCITy Ha-
TpyOKOB, HENOCTYNHBIX [UIS 3aMEPOB aHEMOMET-
pOM, MHHYC OMH M IO YHCJy IpyIHl BO3IYXO-
BBINTYCKHBIX YCTPOMNCTB, B KOTOPBIX CKOPOCTH MO-
ryT OBITH 3aMEPEHLI AHEMOMETPAMH;

HAa BCTBAX BBITSDKHBIX CHUCTEM-IIO YUCTY
MECTHBIX OTCOCOB, HEJOCTYNHBIX [UIsi 3aMepoB
aHEMOMETPOM, MUHYC OJ(MH U 110 OJHOMY JTFOMKY
Ha KXyl TPymny ONHOTHUIHEIX MECTHBIX OT-
COCOB (BBITSXKHBIX 1IKahOB, 30HTOB M T.IL.), JO-
CTYIHBIX [IJIS 3aMEPOB aHEMOMCTPOM.

11.2. VCTAHOBKHU NPUTOUYHOMN
M BBITAXHON BEHTHJIAIINU
A. O0mme 0o/10KeHust

HpH KOMIIOHOBKE€ BCHTHJIAIMOHHLIX KameEp
HeoOXoaAuMO npeaxycMaTpuBaTth BO3MOXHOCTB
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Puc. 11.3. Komnonobka IPHTOYHOH KaMephl

] —-HemoaBUXHbIE XaMO3UiHbIe peweTky; 2 - yTemeHHbli knanan;

3—caMoounmarommiics Macisablit GunbTp; 4-obBOAHOH XaHan;

5-xanopudephl; 6-NPENOXPAHHTENBHAN pPENIETKA; 7 —MATKHE

BCTaBKH, & — BEHTHIATOD; 9 natpybxu ¢ 3araymkamu; /0—repMe-
THYECKHE OBEPH; /- TEMIOBas H3ONALUMS

MOHTAXa U JeMOHTaxa obopyaoBanus u ygober-
BO ero obcayxuBanus. Pa3mepsl Ipoxomos, a Tak-
%€ JBEPHBIX M MOHTRXHBIX NPOEMOB B Kamepax
JODKHBI IPHHAMATHCA C y4eTOM TabapuTos 060-
pynoBauus. IIpoxoxs! a4 obciyxusanus obopy-
IOBaHHUS AOJKHBI ObITH HIHPHHOI He MeHee 0,7 M.

PaguanbHbie BEHTUIATOPHI IPUTOYHBIX U BBI-
TSDKHBIX CHCTEM, KaK IIPaBHIIO, yCTaHABIUBAIOT Ha
BHOPOOCHOBAHUAX C NPYXHHHEIMU BUOPOM30S-
TOpaMH.

Be3 BUOpOOCHOBAHMI BEHTUIATOPHI YCTAHAB-
JIMBAIOT TOJBKO HA GETOHHBIX (GyHIaMEHTax He-
TOCPEACTBEHHO HA IPYHTE B IIOMEINEHUSAX C MPO-
H3BOACTBeHHBIM IiyMoM 70 ab u Gomee. B 3aa-
HUSIX C NOBBINIEHHBIMHM TPEOOBAHUAMM K YPOBHIO
myMa (TeaTphl, KUHO3aMbl H T.11.) BEHTHUJISTOPBI
cleqyer ycTaHaBIMBaThb Ha BHODOOCHOBAHMS H
TIpH PACTIONIOKEHMH UX Ha GeTOHHBIX (yHTaMeH-
Tax Ha TPYHTE.

Ip# ycTaHOBKe BEHTHIATOPOB HAa BHOpO-
OCHOBAaHMAX OOA34ATENHLHO HPUMEHEHHE MSATKHX
BCTAaBOK HA BCACHIBAIOIIEM H HarHeTaTEeIbLHOM
naTpyOKax BeHTHURATOPOB. BcTaBku aenmatoT u3

PE3MHBI, TPOPE3MHEHHON TKAaHM U CTEKJIOTKaHH.
Ilpu ycTaHOBKE BEHTHIATOPOB Oe3 BHOPOOCHOBA-
HUH MATKHE BCTaBKM HEOOXOIHUMBI HpPU COeAM-
HEHHM C BO3QYXOBOJAaMM M3 CTPOHMTEIbLHBIX Ma-
TepUaloB (Kupnu4, GETOH), KPOME TOTO, UX LPH-
MCHSAIOT AJIS IPEIOTBPAIEHUs PaclpoCTpaHEHUSE
1ymMa [0 BO3JYyXOBOJAM.

VYcraHoBKa MATKHX BCTABOK B CHCTEMAaX aclu-
pauuy ¥ IHEBMOTPAHCIOPTa APEBECHBIX OTXOOOB
HeXenaTenbHa. B 9THX cilyyasix BEeHTHIATODHI ac-
NMMPANAOHHEIX W MHEBMOTPAHCHOPTHBIX YCTAHO-
BOk craBaTr 0Oe3 BuOpoocHoBanuwid. [dng yMeHb-
IICHUS HIyMa BEHTMJIATOPHI PEKOMEHAYETCSH BhI-
HOCHUTH 32 mpenesis! pabouux HOMEIeHUH.

IHpu 3a6ope Bo3xyxa BEHTHISTOPOM HeIO-
CPEINCTBEHHO M3 pabouero NoMelleH!s MM OTCEKa
6ETOHHOM MM KUPIUYHON KaMephl Ha BCACHIBAIO-
LIEM OTBEPCTHMM BEHTWIATOpPA YCTAHABIMBAIOT
NIPENOXPAHUTENBHYIO pemieTky (puc. 11.3).

Ilpu TpaHCHOPTHPOBAHHM BO3AyXa C TOBBI-
HIEHHOM BIaXHOCTBIO, a TAaKXK€ IPHU YCTAHOBKE
BEHTHJIATOPA IIOCJIE MOKPOH OHHCTKH BO3JyXa
B HIDKHEH TOuKe BEHTUIATOpa HEOOXOAUMO Ipen-
yCMaTpHMBaTh YCTPONCTBA ApeHAaXa C YCTAaHOBKOH
cudona d = 25 MMm.

Bb. YCTaHOBKH ONPHTOYUHOH BEHTH/ISAIHA

IIpUTOYHEIE YCTAHOBKM MOTYT BBINOJIHATBECS
110 Pa3THYHBIM TEXHOJOTUYSCKUM M KOHCTPYKTHB-
HBEIM CX€MaM ¢ OYHCTKOH M 0€3 OYHMCTKH BO3AyXa
OT UBLTH.

Kak npaBuio, ciaenyeT NpUMEHATH TUIOBHIE
IIPUTOYHBIE KAMEPHI, COOHpAaeMble M3 OTAENBHBIX
CeKIU#, H3TOTOBIAEMEIX Ha 3aBOJAX WM B [IEHT-
palbHBIX 3arOTOBUTEIbLHBIX MacTtepckux (1LI3M)
nmo TunosoMy IHpoekty I'TIM CaHrexupoext
5.904-12.

IIpuMep KOMIIOHOBKH HETUNOBOU IPUTOYHOR
KaMepsl NpuBeZieH Ha puc. 11.3.

Bo3ayxosabop. Bo3ayxo3aGopHble oTBEpCTUS
715t IPEAOXPAHEHMS OT MONAJaHWSA B YCTAHOBKH
JOXJS M CHEra 3aKpbIBAIOT HEHOABHXKHBIMM JKa-
JO3UAHBIMU INTAaMIOBAHHBIMH METAUTHYECKUME
pemierkamu. Ilocie pelieToK yCTaHABIHBANOT
yTEIUIEHHBIE MHOTOCTBOPYATHIE KJAlaHel C PYyy-
HBIM M MEXaHWYECKMM NPUBOZOM (MOCIeaHH
6noxupyercss ¢ IyCKOBBIMH IPHUCTIOCOOIEHUAMHU
BeHTUIATOpa). [liIg NpeRoXpaHEHHS CTBOPOK OT
CMep3aHMA UCNOJIB3YIOT KJIalaHbl ¢ JIEKTPONOA0-
TPEBOM.

Knanagel ¢ nmoxorpeBoM TPHMEHSIOT: HpU
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aBTOMAaTH4YeCKOM M JUCTAHIMOHHOM yIpaBJe-
HUM KaMepoH B paHOHax ¢ pacuyeTHOH Temiiepa-
Typoit Hixe — 10°C; npu obciryXKMBaHHM Kame-
pO#, paclOIOXKEHHOH B BepXHeH YacTH 3JaHHS
BIXHBIX MOMENICHHH; 1IpH TIEPEKIIOYECHHH KaMe-
pol B Hepabouee BpeMs Ha penHpkyisuuio. Ha-
YHHATH NOgorpeB ciedyeT 3a 10-20 Mun a0 oT-
KPBITHA KJlallaHa W 3aKaHYHBATh C IIyCKOM BeH-
TUIAUHOHHON CHCTEMHI.

JonyckaeTcs o6beanHATh OOHOM BO3JYyX03a-
OOpHOM 1AXTOH BEHTHISAHHUOHHBIE CHCTEMBI, 006-
CyXHBAIOIINE OJHOXaPAaKTEPHBIE TIOMELICHHS.
Henn3s 06bequHATL CHCTEMBI, 00CITyXHMBarOIIve
B3PBIBOOIACHbIE TIOMEIICHUS, a TakkKe MoMelle-
HHUS, HMEIOIHE Ta30-, NBINEBBIICIICHUS M BbIICIE-
HHUA ¢ pe3kuMu 3amaxamu. Ilpu obmel Bo3gyxo-
3a0opHoOi maxTe /15 KaXJOH CHCTEMBI yCTaHaB-
JIABAIOT OT/IEJILHBLIA YTEIJICHHBINH KilalaH.

CkopocTh BO3yXa B XMBOM CEUEHHU BO3AY-
X03a6GOpHBIX pPEIIETOK H YTEIUTeHHBIX KJalaHOB
1IPH pacnoJIOXeHNH IIPOTHB HUX MACISHBIX CAMO-
ouHIaromuxca GUILTPOB HPHHMMAlOT He Gosee
4 M/c, npnm oTcyTrcTBHM (DHIBTPOB—I0 6 M/C.
CKOpOCTh BO3AyXa B BO3/1YX03a0OpHBIX MIAXTaX
IOJXKHA COCTaBIATh 4—6 M/c.

PuasTpaumus npuTouHOro Bo3jgyxa. IlpHTou-
HBIH BO3IyX OYMINAIOT B COOTBETCTBHH C yKasa-
HHUSMY, TIPUBEJCHHBIMH B I'T. 4.

Camoouninaromuecst GUILTPLL CIEAYET ycTa-
HaBJHBAaTh Tak, 4TOOBI BO31yX, Haberas Ha IoA-
HUMAIOIMECA [ITOPKH, BBIXOAHJ CO CTOPOHBI
onyckamuxcs Wropok. O6cmyxuBanue (PUIBT-
poB (MpOMBIBKA, CMEHa Macia) JODKHO TNpPOM3-
BOJHTBCA CO CTOPOHBI BXOAA HEOYMILEHHOTO BO3-
ayXa, T.€. C 3arpPSA3HCHHOH CTOPOHBI Kamephl.

QuibTpsl 4J19 BTOPHYHOH TOHKOH OYMCTKH
Bo3ayxa (nampumep, JIAUK, snextpodmabTpsl
M [Op.) yCTaHABIHBAIOT IOCJE HarpeBaTesied BO3-
JyXa, a MPM OYeHb BLICOKMX TpeGOBaHMAX K 9HC-
TOTE BO3AyXa—HM IIOCNE BEHTHUISTOPOB.

B 1upHTOYHBIX Kamepax, 0O0pyXOBaHHBIX
A4YeHKOBBIMM GUIBTPaMHU, cleayeT mpeaycMaTpH-
BaTh Gauku ;IS IPOMBIBKH QHILTPOB B COOOBOM
pacTBope H 1UIst IOKPBITHS UX MacioMm. [ns npo-
MBIBKH (DHIBTPOB HEOOXOAUMBI ropsyast BOJa M
Tpam [ CIycka 3arPS3HEHHBIX BOJ.

Npu GonplOM 4KCIE CAMOOYHIAIOLIUXCS
GUNLTPOB HENecO00PA3HO YCTPAHBATh HEHTPATH-
30BaHHYI0 YCTAaHOBKY MAJI1 CMEHBI H OYHCTKH
Macnia.

VYcranoBka kanopndepos. [lis Harpea Bo3-
OyXa, KaKk IpaBuIIO, NPHMEHAIOT OMMeTaJuIHYec-

KHe H CTaJIbHBIEe IUVIAaCTHHYAThIe KaaopHdepsl, 060-
TpeBaeMble NIAPOM MJIM BOJOM.

Ilpu TemnoHOCHTENE BOAE AJIS IEPBOHAYATD-
HOTO PETYIHPOBaHUSA MOTYT yCTaHAaBIHBAaThCA 00-
BOJIHBIE KJaNlaHbl C PYYHBIM ympaBieHueM. Ilpu
onpeneneHuy pasMepa 0OBQIHOTO KJIANAHA HCXO-
OST U3 yCIOBHS: MOTEPs AaBleHUs B KJIanaHe NpH
TIPOMyCKE Yepe3 HETO BCEro BO3AyXa AOJDKHA pas-
HATbCS NOTEpE AABIEHMS B KajlopHepax.-

Ilpu TerIoHOCHTENE Nape IUIA peryjiupoBa-
HHS TEMIEPaTyphl BO3qyXa HEOGXOUMO yCTAHAB-
JMBAThH llepeX KasiopudepaMu cABOCHHBIE Kiama-
HBI (peryiupyeMbleé aBTOMATHYECKM WM BpYY-
HYI0), KOTOpBble IpH OTKPBIBAHUM 06BOJA TpH-
KpBIBAIOT NMPOXOJ BO3AYyXa 4yepe3 Kajopudep.

Ipu TemnoHocuTesne Boae A IpeayHpexae-
HUSE 3aMEP3aHUS BOLBI B KAJIOPUQEPAX, HArPEBALO-
LMX BO3AyX c TemuepaTypoid —3°C u Hmxe,
crenyer:

CKOPOCTB BOAb B TpyOkax xanopudepoB mpu-
HUMaTh He menee 0,12 M/c mpu pacdyeTHO#H Tem-
mepaType HApyXHOTo BO3ayXa IO NapaMeTpam
B u npu 0°C;

KajJopudepsl ¢ BEpTUKAIBHBIMEH TpyOKkamu
YCTQHABIHBATh CTPOro BEPTHKANILHO, 4 C FOPU30H-
TaJBHBIMHA —CTPOTO TOPM3OHTAJILHO Bo u3bexa-
HHME CKOIIJICHUS B HAX BO3XyXa;

KaJIopudepsl COEOUHSTH 1O HPSIMOTOYHO-
HEPEeKPecCTHON cXeMe: MOJaBaTh TEILIOHOCHTE/D
B IepBHI psx KajlopHbepoB IO X0y BO3Ayxa
M yIadaTh U3 MOCICAHETO PAla, XOTS 3TO B KAKOH-
TO Mepe yXyAlIaeT TeIIooTAa4yy Kanopudepos;

Tensna0Boi moToK BeIOpaHHOTO Kamopudepa
NPHHAMATL He NPEBBIMIAIOMIMM pacyeTHbId Gonee
yeM Ha 10%;

BO BCEX BEPXHMX TOYKax OOBA3KH KaJiOpH(e-
poB (1IpH TENTOHOCUTEINE BOJE) CTABHTh BO3XyXO-
cOOpHUKH, a He BO3AYLIHBIE KPaHbI;

aBTOMATHYECKYIO 3AIINTY OCYIIECTBIATH CO-
TJIaCHO YKa3aHHSM, IPUBEAECHHBIM B KH. 2.

TIpu TennonocuTene nape A8 Opeaynpexme-
HHA 3aMep3aHMs KOHAeHcaTa B KaJopudepax, Ha-
TPEBAIOIIMX BO3AYyX C TeMIlepaTypoil — 3 °C u Hu-
ke, TEeMmIoBOH INOTOK BBIOpaHHOTO XasopHdepa
YCTAQHABIMBATL HE NPEBBLILAIOIMM DPaCYETHBIR
Oonee yem Ha 10% H mpeaycMaTpHBaTh:

YCTaHOBKY KOHAEHCATOOTBOAYHKOB HE MeHee
gem Ha 300 MM HIke maTpybxOB KaTOpHPEPOB, U3
KOTOPBIX CTEKAeT KOHIEHCAT;

yhOaneHHWe KOHAEHCATa OT KOHACHCATOOTBOI-
YUKOB CaMOTEKOM A0 COOpPHLIX OakKoB;

aBTOMAaTHYeCKOE NpephiBaHME BaKyymMa BHYT-
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pH kadopudepoB, BO3HUKAIOHLIEE B PE3ylbTaTe
ApPOCCEIMPOBaHUs TMOJAYM Napa M ero KOHJEHca-
LMK OpH TeMmuepaTypax Huxe 100°C.

B ceBepHO#l CTPOUTENBHO-KIMMATHYECKOM 30-
HE JUISL IIPeayNpex/cHHs 3aMEP3aHUs BOJBI B Ka-
JopH(pepax B TONOJIHEHHE K MEpPaM 3alUTHI, yKa-
3aHHBIM B KH. 2, JOIyCKaeTCs NIPH COOTBETCTBYIO-
meM oOOCHOBaHMM NPUMEHATL Kanopubeps! Iis
TIOAOrpeBa PEUHpPKyJISHHOHHOTO BO3ayXa (puc.
11.4,0) wu ycrpauBaTh OOBOAHOM BO3AYXOBOA
¢ kanopudepom (puc. 11.4,6) mns yacTuaHOTO

MOAOrpeBa HAPYXKHOro BO3/yXa Iepel HOCTYILNe-

HHMEM €ro B OCHOBHBIE KaJIOpH(DEPBI CHCTEMBI.

KanopudepHsle ycTaHOBKH clIeAyeT NPOeKTH-
POBATH COCTABISAS UX M3 MHHHMAJBHOTO YHCIA
xanopHpepos ¢ apMmaTypoi, obecrieunBaromei pe-
TYJIMPOBaHHE NTPOU3BOAUTEILHOCTH HO TEImy.

Tpu paboTe Ha TEIJIOHOCUTENIE BoXe HEOD-
XOQHMO TIPELYCMAaTPUBATH BO3MOXHOCTh HE3aBH-
CHMOr0 OTKJTFOYCHHS W OTIOPOXHEHHS OT/IEIbHBIX
xastopuepoB, pSIOB WM TPyNN Kanopudepos (Ha
GONbIIMX YCTAHOBKAX).

B MHOTOpAIHbIX KanopUpepHbIX yCTAHOBKAX,
paboTatoIEXx Ha Mape, 3allOPHYIO apMaTtypy pe-
KOMEHAYETCA pa3MenaTh TaK, YTOOBl MOXHO Obi-
JIO BBIKJIIOYATh OTJEIbHBIC PAABI kKaltopudepos.

VYcranoBka raymmrenedi myma. Inymurenx
BBIOHPAIOT B 3aBHCHMOCTH OT YaCTOTHOM Xapak-
TEPHUCTHKHU 11yMa H er0 YPOBHS H YCTaHABIIMBAIOT
Ha BO3YXOBOJE MeXIy BEHTUJISTOPOM U NOMe-
LICHHAMH.

PasMelmenie KOHTPOJbHO-M3IMEPHTENLHBIX H
perympyrommx npubopos. [ 3amepa craTHyec-
KHX OaBJEHHH BO3/yXa lpH HaJlagKe CHCTEM B OI-
paxaeHusx KaMepsl CHlelyeT NpeaycMaTpHBaTh
3a7eNKy HaTpyOkoB u3 TpyO muamerpom 15 mMm
¢ 3arnymkamu. IlaTpy6ku JOJDKHBI pa3MeniaThest
IO | 1oche KadopubepoB, GulIbTPOB M BO3AYXO-
oxJraquTeneH.

Jns cucTeMaTHYecKOro KOHTpOJs 3a cTe-
TMEHBK) 3aTPA3HEHMS NEPHOAMYECKH OYHIIAEMBIX
(HILTPOB PEeKOMEHAyeTCS YCTAHABIHEATb CTd-
OHOHApPHBIE Y-06pa3Hble MaHOMETPBI HJIH MHUK-
POMAHOMETDHI, COEAUHSIEMbIE PE3HHOBBIMH TPYO-
KaMH ¢ Kamepoif, no u mocie ¢unbTpoB. Hpn
PYYHOM DETyJIHPOBAaHHH CHCTEMBI HAa BO3AYXOBOIE
MOCNIe BEHTUIATOPA YCTAHABIUBAIOT TEPMOMETD.

B mpoekTax CHCTeM BEHTHJIALMH M KOHAU-
HUOHHPOBAHUS BO3AyXa, padpadaThiBacMbiX B
TIOJIHOM yBSI3KE C INPOEKTAMH aBTOMAaTHYECKOro
peryIMpOBAHMUS, JOJDKHBI TPEefyCMaTpPHBATHCH:

peryupyrollide KianaHsl Ha TpyGonpoBoaax;

a o)

~
Z 2

Puc. 11.4. CxeMbI NPUTOTHOH YCTAHOBKH HJIH KOHIHIIMO-
Hepa, paboTAIONINX ¢ YACTHYHOH peHpPKyIAnueii BO3ayxa
(a) 160 TOJBLKO HA HapyX HOM Bo3ayxe (6)

1 - o6cnyxuBaeMoe noMemeHue; 2 — OCHOBHO# Kajopudep; 3 - fio-
NOIHATEbHBIH Kanopudep; 4 PEUUpKYISIHOHHBIN BO3JAYXOBOX,
5—00BoHO# BO3AYXOBOX

KJamaHbl 74 aBTOMATH4ECKOTO peryJHpOBAaHUS
KaJopubepoB mpu TEMIOHOCHTENe Iape Cilenyer
yCTaHaBJIMBaTh Ha TpyGoIpoBoae, HOABOAALIEM
map, a IpH TeMJIOHOCHTENE BOjJc—Ha Tpybompo-
Bolie oOpaTHOM BOZBI, 32 MCKIIIOYCHHEM CIIyYacs,
KOTJa MaKCHMa TbHOE TIOJHOE AABJICHUE B NOAAIO-
eM TpyGonpoBoae (IpM 3aKPLITOM KJanaHe) Mo-
XET MPEBBIIATE JONYCTUMOE TIO MPOYHOCTH HAB-
JIeHWe BO/BI B KajopHpepax; B 3TOM Cllydae pe-
FYJHPYIOUIMI KJlallaH JOJDKEH YCTaHABJIMBATBCS
Ha TofalomeM TpyOoonpoBoJe;

TTYHEpa Ha TPYOONPOBOAAX U BO3AyXOBOJAX
NJisl YCTAHOBKH AaTYHKOB;

KJIalaHbl (3aCIOHKH) Ha BO3AYXOBO/JAX;

MeCTa JUISl YCTAHOBKH LITUTOB aBTOMAaTH3aLMA
co cBOGOMHBIM (BpOHTOM OOCIYKMBaHHA IEpen
HUMH HE MeHee 1-1,5 M.

Hpu pacuere TpyOONpPOBOIOB, NOABOASIHUX
TEWO K KalopH{epaM NPHTOYHBIX Kamep, He-
00XO/IIMO YYHTbIBATh, 4TO JaBJIEHHE B Marucrpa-
JAX pAcXoayeTcsi MEHbIE YEM B OTBETBIIEHHSX
K KaJopubepam, a Takxe To, 4To He MeHee 50%
pacnonaraeMoro IaBJICHHS HAa KaXIOM DpETYJIH-
PYCMOM OTBETBJICHHH JOJDKHO PAacXodoBaTbCs
B PeryJIUpYIOMMX KJallaHaX.

IToaBox TemmonHocuTens K kaaopudepam. Tpy-
GonpoBoAR!, MUTAIOMIHE KAIOPUPEPHBIC YCTAHOB-
KH NPUTOYHBIX Kamep (BOJOBOIBI, MAPONPOBOIHI),
KaK IpaBHIIO, He cliedyeT COBMemarsh ¢ TpyGo-
NPOBOJAMH: CHCTEM OTOILICHHS, ODOpYyOdyeMbIX
MECTHBIMH HarpeBaTelIbHBIMHA NPUOOpaMu; BOO-
H mapomnojorpesaTesieidl CHCTEM TOpPSYero BOMAO-
CHaOXEHHS; CHCTEM IPOU3BOJCTBEHHOTO Ha3Ha-
4eHUA.

B oaHy cHcTeMy peKoMeHnyeTcs o0beauHATh
K4JTOpHbEPHBIE YCTAHOBKU OPHTOYHBIX KaMeEp, ar-
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peraThl BO3AYIIHOTO OTOILIEHMS M Kalopudepsi
BO3YLIHO-TEIUIOBLIX 3aBec.

7
MHoroxonoBsle kalopudepsl NpH TEIIOHO-

cuTesie BOJE B 3aBUCHMOCTH OT pacHoiaraeMoro
JABJICHUSE COCAMHSIOT INapaieNbHO M IocIeno-
BaTenbHO (puc. 11.5,a u 6).

Ipu TemnoHOCUTENE mape Kalopudepsl co-
eIMHSIIOT HapasuiensHo (puc. 11.5,6). s kaxmgoit
NPUTOYHOH KaMepbl WM TPYNNb Kajopudepos
(npu GoJbIOM YHCle Kallopudepos) mpeaycMar-
pUBaeTCA OTACNBHBIM KOHACHCATOOTBOTYHK.

JaBneHue B cucremMax, NUTAIOUMX KajJlopu-
(epHBIE YCTAHOBKH MapoOM WJIH BOAOH, HE JOKHO
MpPEBBIIATh OaBICHWH, 0OYCIOBIEHHBIX 3aBOJA-
MU-TIOCTABIMKAMMU.

IlpuTounble BeHTHISUMOHHDBIE KaMepbl. BenTu-
nsuronnsie xamepst 2ITK10-2TTK 150 npumensitoT
B K4Y€CTBE BEHTWISIMOHHBIX ¥ OTONHTEILHO-BEH-
TUISUMOHHBIX YCTAHOBOK 0€3 pEeLUpKYJIAIMH U
C peHMpKyIdnuell Bo3ayxa B HHUX MoXeT oym-
maThCsl, HarpeBaThcs W aauabaTuyeckd obpaba-
THIBATbCS BO3QyX. B OpOCHTENBbHOH CEKIUM HC-
MOJB3YOT HIMpOKOo(dakenbHbIe GOPCYHKM, co3ja-
olme Heo6X0AUMOE pacislieHue Bonsl. Ilpnme-
HEHHE TakHX (POPCYHOK MO3BOJIAET OCYLIECTBIATH
nponecchl aguabaTHyeckoil oOpaboTkHM Bo3ayxa
o TpeOyemoil xOHe4HO#H TeMmepaTyphl M OTHO-
cutenpHOl BiaxHocTH 30-85%.

B npuTOYHBIX BEHTHJIAMMOHHBIX KAMEPAX MO-
TYT MPOMCXOJUTH TAKKE MPOIECCH CYXOTO OXJIAX-
JEHUsl BO3[4yXa, TPH ITOM B KavecTBe MHOBEpPX-
HOCTHOTO BO3/yXOOXJaIUTENs HCIONb3yeTCH Ka-
sopudepHas CeKuus.

KaMepb! B 3aBUCUMOCTH OT T€XHOJIOTMYECKUX
TpeGoBanuit k 06paboTke BO3xyxa MOTYT OBITH
BBINIOJIHEHBI JIMOO C HOJHBIM HaGOpOM CEKIuH,
mubo 6e3 opocuTenbHON cexiuu. Kamepsl Moryt

Puc 115 CxeMbl MOABOROK TeILIOHOCHUTENS K KaJOpH-
depam
a ¥ 6-napajneNbHOE W MoCneJoBaTeNBHOE (COOTBETCTBEHHO) COe-
JAMXHEHHE MHOIOXOMOBBIX Kanopnq)epos NpH TEN10HOCHTENE BOME,
6 - COENIMHEHHE KanopHEPOB NPK TEMNOHOCKTENE Nape, ] —ropsyas
Bona, 2—o6parnas sBofa, 3-xajsopudepbl, 4—3anopHas apMarypa,
5 rpo#aukxu ¢ npobxaMu, 6-nap, 7—KOHOEHCAT, § — KOHIEHCATO-
OTBOIYHKH

GLITL JIEBOrO M NPABOTO UCHONHEHHS. M3roTos-
JIFIOT MX KaK B MOHTAXHBIX OpPranu3danusx, TakK
4 cepuiiHo Ha 3aBojge. TpaHCIOPTUPYIOT KaMephl
B COOPAHHOM BM[E, CEKIHOHHO MJIM OTAEIBHBIMU
y3JIaMHU ¥ MaHETAMU.

B. YcraHoBKHM BLITSKHOH BeHTHISIHMH

VYCTaHOBKH BBITSXKHOH MEXaHHYECKOH BeHTH-
JIAUMAYA IPUMEHSIOT ABYX THIIOB: 0€3 OYMCTKM BHI-
OpaceiBaeMOT0 BO3yXa M C OYMCTKOM BO3AyXa
nepea ero BeiOpocoM B aTMocepy. K nepBeiMm
OTHOCSITCH YCTAHOBKM 0O01e0OMEHHOI BEHTWIS-
MM, JMIOBL B HEKOTOPBIX Cily4asx oOCIyxuBaro-
1IH€ MECTHBIE OTCOCHI, KO BTOPBIM — YCTAHOBKH,
06CTYXHBAIOMYE MECTHEIE OTCOCH IIPH 0OIBINOM
COOepXaHuWM BPEIHBIX BEHIECTB, M BCE YCTAHOBKH
CHCTEM AaCHHpPAIMU ¥ IHEBMOTPAHCIOPTA.

Eciim nmo xapakrepy NpPOM3BOACTBA MJIM IO
ycIOBUsAM G€3011acCHOCTH TPYZa NEPEPHIB B paboTe
BHITSKHBIX BEHTIISIHOHHBIX YCTAHOBOK HEXOIycC-
THM, TO IJ1s OGECIpephBIBHOTO MOAACPXKAHMA Tpe-
OyeMbIx YCIOBMU BO3AyHIHONW CpeAbl dOJIKHBI
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NpeIycCMaTpUBATbCA PE3EPBHBIE YCTAHOBKH MIIH
obecreuMBaThCS BO3MOXHOCTH BPEMEHHOTO McC-
MOJIL30BAHHSA CUCTEM BEHTUISHIMH IPYTMX HOMeE-
meuuii. Ecnu monmycrumel mepepbiBel B paloTe,
JOCTA1O04HBIE OIS 3aMEHB! BBILIEAIIETO H3 CTPOS
nGopymoBaHug, TO CleAyeT MCHONb30BaTh 3amac-
HOe 00opynoBaHue, XxpaHAuIeecs Ha cKJIaje.

Ilpy HEOOXOAMMOCTH TIYNIEHHS a3pO/MHA-
MHYECKOTO HIyMa, CO3/1aBAEMOI0 BEHTHIATOPOM,
TJIIIATEIH yCTaHABIUBAIOT Ha BO3yX0BOIE MEX-
J1y BEHTUISTOPOM M NOMELICHUAMM.

VYeranoska mbiaeynosntencii. Bee neuteyrno-
BHTEJIM U1 OYMCTKM BO3ayXa Iiepen BhIGpocom
ero B aTMoctepy, Kak 1IpaBuio, cleayeT ycTaHaB-
JIHBATH 110 BEHTHIIATOPA, YTO NPESAOXPAHAET BEH-
THJSITOPBI OT TPEXAEBpEMEHHOTO u3HOca. Vckio-
YCHHE COCTABJIAIOT NUKJIOHBI AJI YJIABIMBAHHUS
JpeBecHBIX OTXOA0B B CHCTEMAax ITHEBMOTpAaHC-
nopTa, KOTOpble OOBIMHO yCTaHABIMBAKOT (BHE
3[aHus) Toce BEHTUISATOpA.

PyxaBubie (GUIBTPHI YyCTaHABNIUBAIOT Kak 10
BEHTHWJIATOPA, TaK M IIOC]Ie HETO B 3aBUCHMOCTH OT
KOHCTPYKUMH QHILTPA.

TIbIICyJIOBHTENM TPH  MOKpBIX — cIocobax
OYHCTKH BO34yXa MOHTHPYIOT B OTAILTMBAEMBIX
TIOMeEIIEHUAX (KPOME FOXHBIX PafiOHOB), IpHU Cy-
XHX CcHoco0ax—CHApYXH 3JaHMS WIM B HeoTall-
JIMBAEMBIX IOMELICHHAX.

Ilpu ovHCTKE BO37yXa, COOCPKAINErO OXHO-
BPEMEHHO MbLIb M BIAry BO3AYXOBOJ HOJIKCH
ObITh KOPOTKHUM IS yRoGCTBA OYMCTKHM OT Ha-
nunaromiei neLid. Jas 3TOro  HbLIeyJIOBHTENb
YCTAHABIHBAIOT HEMOCPEACTBEHHO OKOJNO MecTa
0TCOCa, COSAUHSAS €TO C OTCACHIBAIOIIUM KOXYXOM
IpSMBIM y4acTKOM BO3/yXOBOJA.

IsuieynoBuTe HeoOX0aMMO 060pyIOBATH
repMeTHYECKHMH OyHKepaMH C LITIO30BBIMM 3a-
TBOpPAaMH, HE XOMYCKAIOUIMMH TOACOCA MJIM BBI-
6poca BO3AyXa 4epe3 pasTPy30vYHBIE OTBEPCTHA
TIpH ONOPOXHEHWH IIbIIEYIIOBUTENEH.

VciloBus yCTAHOBKM IMKIOHOB IJIf YJaBJld-
BAHHA [PEBECHBIX OTXOAOB MNpHUBEAEHHI B TIL. 9,
a TpLIeyIoBUTENNeH 1715 B3PHIBOOIACHBIX NIBLICH — B
KH. 2.

Vaanenwe npim w3 nuineyaosutedei. Tlpu
MOKPOM CHOCO0E OYMCTKM BO3[IyXa YJIOBJICHHAA
NObUTH B BHAE HiTaMa IO TpyGaM Halpasigercs
B OTCTOMHHKH, OTKyJa TPaHCIOPTHPYETCd B OT-
pai1. Ilpu cyxoM crnocobGe OYHCTKM 71t YAAJICHUSA
ObUTA CIEAYET HCIONb30BaTh TPAHCIOPTEPHI HJIM
ApyTHE YCTPOHCTBA, HANPABAAA HOJTYYCHHBIC OT-
Xoabl NIt aanpHeinmeit o6paboTku WIH B OTBAll.

TIpH HEBO3MOXXHOCTH MCIOJIL3OBAHHS TEXHO-
JIOTMYECKUX CPEACTB YJIOBJEHHAS IBUTH IIEPHO M-
YecKH yIanfgeTcs TpaHCHOpPTepaMH, THAPO- H
MHEBMOTPAHCIOPTOM, aBTOMAILIUHAMHU, 37EKTPO-
KapaMH. B 9ToM ciyyae IBUICOTACTNTENH JOKHBI
ofBopynoBaTbcs NblIecOopHHKaMU (OyHKepaMu).
Ipy yaajieHud NBUTH aBTOMAUIMHAMH HIIH 3JIEKT-
poxapamu noza OyHkepamu qoJDkeH ObITh obecte-
4eH cBOOO/HEINA OABE3/1 TPAHCIOPTHBIX CPEICTB.

VYerpoiicro BrIOpocoB Bo3ayxa. Han BeiGpoc-
HBIMH IIAXTaM# A7 HpeqoXpaHeHUus OT IoNlana-
HHUS B HUX AOXAS M CHeTa YCTAHABIIMBAIOT 30HTHI.
30HTH He CleRyeT CTaBHTh HPH KPYTJIOCYTOYHOM
paboTe BBITSXHON CHCTEMBl M MOKDOHM OYHCTKe
OTCAchblBaéMOIro BO3[yxXa, @ Takxe MNPH NpUMe-
HeHuM «pakempHbIX» BBIGPOCOB.

Hpu 6onbIIOM YMCTe BHITSKHBIX CHCTEM BbI-
OpOCHBIE LIAXTHl OTAEILHBIX CUCTEM MOXHO 00B-
eIMHATL B OOLIYIO IIAXTYy.

CHCTeMBI ¢ MECTHBIMH OTCOCaMH, O0CIYXH-
BAIOIUE B3PHIBOONACHBIE MOMELICHHA, COEepKa-
[ME BPEOHBIE XMMHYECKHE BEHIECTBA M DPE3KHE
3anaxy, He cienyeT OoObeAMHATh oOmieH maxTod
C [ADYTMMH BBHITSDKHBIMH CHCTEMaMH.

11.3. ObBOPYAOBAHME
MEXAHUYECKOW BEHTWIALIUN

A. BenTniasTopsl

INo npusnuny paGoThl Pa3siIMYalOT BEHTWIS-
TOpHI paauajbHble (LEHTPOOEKHDBIE) M OCEBLIE.

B 3aBHCMMOCTM OT pPa3HOCTH IOJHBIX OaB-
JICHWH, CO31aBaEMBIX IIpH MEPEMECHHH BO3ayXa
(IpH IVIOTHOCTH BO3yXa Ha BXOIE B BEHTHIATOD
1,2 xr/mM%), paguanbHBle BEHTHJIATOPHI | JENAT
HA CJeNyIoIHe TPYNUNbL HU3KOTO IABJIEHUS —
mo 1000 Ila; cpeagnero naBieHus—or 1000 mo
3000 Ita; BeICOKOrO gaBmeHusa—oT 3000 mo
12000 Ia.

PanuanbHble BEHTHISTOPH! OJHOCTOPOHHETO
H IByCTOPOHHETO BCACHIBAHUS IIPABOIO BPALCHHS
HMEIOT KOJIeco, Bpaluaroueecst (eclid CMOTPeTh Ha
BEHTHJISTOP CO CTOPOHBI BCACHIBAHUA) IO YaCOBOIA
CTpeJsIke, a JIeBOI'O —K0JIECO, BPAILAIOILEECs IMPO-
THB 4acOBO# CTpEJIKH.

ITonoxeHust KOXKyXOB pajHaIbHBIX BEHTHIISA-
TOpPOB ONpeAeIsoTcS YIIoM NOBOPOTa Kopiyca
OTHOCHTENIHO HCXOIHBIX IOJIOXEHHH. YTIBI OT-
CYMTBIBAIOTCA MO HANPABIEHUIO BpaimeHHs pabo-
yero koneca (puc. 11.6).

BenTunATOpHl, KaK IPaBHIO, NPHBOAAT B
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OeHCTBHE IJIEKTPOABUIaTENAMU, C KOTOPBIMH OHH
COCAMHSAIOTCS OJHUM M3 CIEAYIOLMX CIOCOOOB:

HENOCPEACTBEHHO HA OJHOM BaUly HIM 4epe3
MACTHYHYIO My(DTYy;

KJIMHOpEMEHHO! Tliepefayedl ¢ IOCTOSHHBIM
IiepelaTOYHbIM OTHOIICHWEM;

perymupyeMoit OeccTynmeHuaToli mepegaueit
Yepe3 CUAPABIHYECKME M MHYKTOPHBIE MY(THI
CKOJIBXEHHSA.

CxeMBbl HCIOJIHEHMH paguaNbHBIX M OCEBBIX
BeHTHJISTOPOB IIpUBeaeHs! B Tabm. 11.2.

B 3aBUCHMOCTH OT cOcTaBa TEpeMemasMon
cpeabl BEHTHUISATOPB! H3TOTOBIISIOT:

OOBIYHOTO HCIIOJIHEHUS — 71 HepeMElieHUu g
HEarpeccHBHBIX Cpel C TEMIIEpaTypoll He Bblllie
80°C, He cogepxallux JHIKHX BEILECTB, IpH CO-
AEPKAHUM TBLIA M APYTUX TBEPABIX IpHMecEi He
6osee 100 Mr/m>, 118 BEHTHISTOPOB ABYCTODOH-
HEro BCAaChIBAHUSL C DAcHOJIOKEHHEM PEMEHHOM
nepeaadd B IepeMemacMoi cpene TemnepaTypa
mepeMeriaeMoit cpeasl HE AOJIXKHA HNPEBBINIATH
60°C;

KOPPO3HOHHO CTOMKME;

B3PLIBOOE30MAacCHOTO UCIIOJIHEHHS,

IbIIeBbIE — 71 HepeMeleHHs Bo3ayXd ¢ co-
aepxanmem Tslaa 6osee 100 mr/m>.

BeHTUJIATOpPH KOPPO3UOHHO CTOMKHE; H3ro-
TOBJIAIOT H3 THTAHA, HEPXaBEIOmEeH CTajH, allro-
MHHUSA (18 HEKOTOPBIX Cped) M TONUMEPHBIX
MaTepualioB (BHHHILIACT, HOJNHIPONHIEH). B oT-
JIEJIbHBIX CJIy4agX MOXHO NPHMEHATb BEHTHIISNTO-

Mp.135°

@

J N
®

A180°

N135°

Puc. 11.6. PacnoioXeHHe KODILyCOB paJuabHbIX BEHTH-
JIATOPOB NpaBoro (a) u JeBoro (§) BpalleHUs

PBI, BBIOJHAEMBIE U3 YIJIEPOIUCTOM CTald C aH-
THKOPPO3MOHHBIMH TOKPBITHIMH.

BeHTUASTOPBI B3PBIBOOGE30NIACHOTO HCIOJIHE-
HHSL M3TOTOBJISIFOT B COOTBETCTBHU C TEXHHUYECKHU-
MU yCIOBHUAMH.

s mepemernieHus cMecedd, B3PBIBAOLIMXCH
OT yaapa, BEHTWIATOPHI INIPUMEHSTb HEJb3A,
B 3TOM ciiydae HUCHOIL3YIOT 3KEKTOPHI (CM.
. 10).

Hns cucTeM NHEBMOTPAHCIOPTA APEBECHHIX
OTXO/IOB YCTAHABJIUBAIOT MbLIEBBIE BEHTUISTOPHI
CPeHETO M BBICOKOTO JaBIeHMs (HallpHMep,
B-11116-45 u np.).

B acnuMpanmMOHHBIX CHCTEMAaX MOTYT WCHOJIb-
30BaThCd Kak INECTUIONACTHBIE, TAK M MHOrO-
JIOTIACTHBIE BEHTHJIATOPHI CPETHETO MIIH BBICOKOTO
MaBJICHUA, YCTAHABJIMBAEMBIE [0 M IIOCJE Mblie-
YJIOBUTENA.

JAns ymanesus Bo3ayXxa H3 BepxXHEH 30H
NOMEILEHHA YCTAHABIUBAIOT KPBIIIHLIE OCEBHIE
paguanbeele BeHTHATOpHL IlpM TpamcmopTupo-
BaHMM JIMIIKOM, BOJOKHMCTOH M IIEMEHTHPYIOLIEH-
€A MBUIM KPHIIUHLIE BEHTHIATOPBI MPUMEHSTH 3a-
npemaercd. [Ipy MOBBIMEHHBIX TPEOOBAHHSAX
K OeCIIyMHOCTH CleiyeT OTAaBaTh IPEIIOYTEHHE
paguaIbHBIM KPBIHIHBIM BEHTHIATOPAM.

OceBbIe KpBINHEIE BEHTWISTOPHI, KaK IIpa-
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TABJINWITA 112 CXEMbI MCIIOJIHEHUA PAAVAJIbHBIX U OCEBBIX BEHTUWJIATOPOB

Pannansuabie OceBbie Panuansabie OceBble
Hcnonsenye 1 Wcnonuenue 1 u la WUcnonunenue 4 Hcnonuenue 4
N % (J igdl } M
= b
Il
u1-:: i
1 N —
Hcnonsenue 2 WUcnonuenue 2 u 2a HUcnonuenne S Hcnonuenne 5
- 1q o
1
Hcnonuenue 3 Ucnonuenue 6 Ucnonaenue 6
_t\
— 1

WUcnonhenue 7

BUJIO NPHMEHSIOT [UlA yJajIeHHst BO3AYyXa C TeM-
nepatypoit 10 40 °C npu 0611e06MEHHOM BHITSHXK-
HOM BEHTHIIAIMH, a TakXke HPH HeoOXOo/MMOCTH
HAMPaBHTb YAAJISCMBIH BO3AYX COCPEIOTOYCHHOM
cTpyell BBEPX

PagdanbHBIe KPBIIHBIE BEHTHJIATOPHI (CTaIb-
HBIE) MOTYT IPUMEHAThCSA A5 YCTAHOBOK C CETBIO
BO3YXOBOJOB (B TOM YHUCJIE OJISI MHOTO3TAXKHBIX
smanmit) X TakKe MOXHO YCTAHABIMBATBH IS
ymaJeHdss Bo3ldyXa ¢ TemIueparypodl He Oouee
50°C oT MecTHBIX YKpBITHi (KoTaa He TpebyeTcs
OYMCTKa Ero mepen BeiGpocoM B aTMochepy)

Koppo3noHHo croiikue KpBINIHBIE BEHTHIIS-
Topel U3 TUTaHa THna BKPT npennasznaveHm a1s
yAajeHHs HEB3PLIBOONACHBIX Ta30BO3/YLIHBIX
cMeceil ¢ aArpeCCUBHBIMHA MNPUMECHAMU, BBI3BIBAIO-
INMMM YCKOPEHHYIO KODPO3HMIO BEHTHJISTOPOB U3
yrjepoaucToi H Hepxkapetromed crane# OHU MoO-
TYT OPUMEHSATBCH KaK /1"t 001e0OMeHHOM BHITSX-
HOW BEHTMJISNMY TOMECLICHHH, Tak U JUIL CHCTEM
MECTHBIX OTCOCOB, THAPABIHYECKOE COIpPOTHUBIIE-
HHE KOTOPBIX HaXOJHTCH B Ipeaesiax Hamopa,
€O31aBaeMOI0 BEeHTHIATOPOM

BeHTHIATOPBI U3 THTAHA MOXHO HCIOJIB30-
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BaTh B CpEax, B KOTOPHIX IPOUCXOJUT NAcCUBa-
S NOBEPXHOCTH TMTaHa B pe3ysbTaTe ob6paso-
BAHUA OKMCIIOB, TUAPMIOB M CYIbhOOKUCHBIX CO-
eqMHEeHWH TuTaHa. PexoMeHayeTcss IpUMEHATb pa-
OUabHbIE BEHTHISATOPHI U3 THUTaHAa B Ta30BO3-
NYIIHBIX CPEfax, COJEpXKAUMX: BIXHBIA XjIOp
(komuyecTBo Biaru Gosee 0,005%); mapsl pacTBo-
POB XJIOpHAOB M 1IeJIoYell; aphl a30THOR KMCJIO-
ThI;, OKMCh a30Ta (BJIaxHYy0); napsl 0-20%-i co-
JISHOM KUCIIOTHI TpH TemmepaTtype go 60°C (s
ciydae 0Opa30BaHUs KOHIEHCATAa COJSHON KHCIIO-
THI €r0 KOHIEHTpAIMs He JOJDKHA NpeBsIaTh 5%
npu Temmepatype He Boime 30°C); maper 20-
U 95%-ii cepHO#l KMCIIOTH! IPH TEMIIEPAType COOT-
BeTcTBeHHO He Bhime 60 u 20°C (B caywae 006-
pa3oBaHUd KOHAEHCAaTa CepHON KHCIOTHI ero KOH-
UEeHTpauusl He JOJDKHA npessimath 5% HpH TeMm-
nepatype o 30 °C); cepHHCTBIN aHTHAPUA (BIaX-
Hblif) 0e3 MpPHMeCH NapoB CEPHOHM KMCIOTHI NpPH
TemnepaType e Boimie 20°C; maphl MenaHxXa
(H,SO, + HNO,); mapsl napckoif BOIKH; THAPO-
KCHJI HATDPUSA; Naphl OPraHHYECKUX KHCIOT (MO-
JIOMHOM, ny6UIBHOM, BuHHOM); maphbl docdopHO
KHMCTOTH (B ciyyae o6pa3oBaHHA KOHICHCATA €ro
KOHIIGHTpaIMs He AOJDKHa IpeBbinaTs 30% npu
Temuepatype 1o 30°C).

_ TMTaHOBBIC BEHTHIATOPHI HENb3s1 IPUMEHATD
B Tra3oBO3OYMIHBIX CpeNaX, COAEPXKALIHX Maphl
(GTOPHCTOBOIOPOAHOH M ITaBUKOBOM KMCIOT,
¢Topa M Gpoma, a Takke ra3oobpa3Hble Cyxue
XJIOp ¥ Hon.

TIpOH3BOAMTENBHOCT BEHTUIATOPOB CIETY-
€T ONpexensTh C Y4eTOM MOTeph MM TOACOCOB
BO3yXa B_ BO3QYXOBOJAX, BBOAA IONpPaBOYHBIC
k03bdunHeHTHl Ha pacyeTHoe KOJMYECTBO BO3-
nyxa: IJIsl CTaJbHBIX, MJIaCTMAcCcOBBIX M acbecTo-
NEMEHTHEIX (43 TpyO) BO3AYXOBOAOB JJIMHON IO
50 m—1,1; mns ocranessix—1,15. Kpome Toro,
KOJIMYECTBO IIOJCAChIBAEMOTO BO37yXa B MBLIEYJIO-
BUTENAX (Halpumep, B pykaBHEIX unerpax OB)
cneayeT NPUHUMATH 110 3aBOJCKAM XapaKTepuc-
THKaM.

Bentungaropsl cienyer noadbupaTh HO CBOA-
HOMY TpadHKy HIM MHIMBHIyaJbHBIM XapakTe-
pucTHKaM (CcM. KH. 2), pa3paboTaHHBIM C y4eTOM
ONTHUMAJIbHBIX TEXHUKO-JKOHOMMYECKMX IIOKa3a-
Temnei.

BeHTWIATOPHL BHICHPAIOTCS B  CIEOYIOLLEM
HMOpAAKE: MO 3aJaHHBIM 3HAYEHUSAM 1IPOM3BOAM-
TeJILHOCTH M JaBJEHUS HAa CBOJHOM rpacduke Ha-
XOIIT TOYKY TepeceueHus koopaunat L— p,. Ec-
JIM 9Ta TOYKa pacroJiaraeTcd Mexay «pabounmu

XapaKTEPUCTHKaMMU», TO €€ CHOCST 110 BEPTUKAH
Ha JIEKANylo HIKe «paboyvylo XapakTepUCTHKY»
H TNEPECYHTBIBAIOT CHCTEMY Ha HOBOE JaBJICHHE,
COOTBETCTBYIOLIEE IOJYyYeHHOH paboueil Touke,
MM XK€ IOBLIIAIOT €€ 0 PacloIOXEeHHOM! Bbille
«paboueit xapakrepuctuxu». Iloab3ydacs MHIHBH-
NyallbHBIMH XapaKTepHCTHKAMM, MO 3aQaHHbIM L
H p, HAXOAT 9acTOTy BpaieHusa pabouero Koneca
BeHTHIsTOpa h, MuE ', ero KIIJ n, a Takke
ONpeeNsioT NoTpebaseMyI0 MOITHOCTD.

XapakTepUCTUKM JaHbI B IpeAenax AOIyCTH-
MBIX YacTOT BpamieHuMs pabouux Kojec BEHTHIs-
TOpOB H3 YCJIOBHMIl MX HPOYHOCTH, NO3ITOMY TNPH-
MEHEHHE BEeHTHIATOPOB C GobHielt yacToTo Bpa-
IeHMA HE JOMycKaeTcs. YacToTy BpalleHus pa-
60YuX KOJeC BEHTWIATOPOB OrPaHWYMBAIOT yCIIO-
BUAMH OGeCIIyMHOCTH.

Ilpu omnpepeneHuu pasmepa (HOMepa) BeH-
TUJIATOPA CIEAYET CTPEMHUTBCA K TOMY, 4TOGBI
3aaHHBIM 3HAYEHUSM L M p, COOTBETCTBOBAIO
maxcumainHoe 3Havenue KIIJ, vo me nmxe 0,9
MakCUMaJlbHOTO.

XapaKTepUCTHKH BeHTHJIATOPOB COCTaBJICHHI
AN CTAaHAApTHBIX YCIOBHHM, T.€. ML YHCTOTO
Bo3ayxa npu ¢ = 20°C, ¢ = 50%, p = 1,2 xr/m?,
ps = 0,101 MIla. IlosToMy ans ycnosuii, oTu-
YaIOMIUXCS OT CTAHOAPTHBIX, NPH BbIOOPE BEHTH-
ngTopa ciaenyeT NIPHHUMATD IPOU3BOIHTEILHOCTE
BEHTHJATOPa M YCIOBHOE JaBJICHUE PABHBIMH CO-
OTBETCTBEHHO:

L=Lpa6;
273 4 10,101 p, L
P P03 e by

rae L,,;~pacyeTHbiit 00beM BomyXa IpH pabodux ycio-
BHSX, M>/4; L—pacxon Bo3nyxa, M>/4, IpHAMMAeMBIT 1718
nonGopa BEATHIATOPA; P, ;46— PACHETHOE CONPOTHBIIEHHE
cetr, I1a (nns cucTeM NHEBMOTPAHCHOPTA M ACHUpALMH
C Y4E€TOM NOTepb Ha NPHMECH); p,— YCIIOBHOE NaBleHHe,
ITa, npuanMaeMoe aid noabopa BEHTHIATOPA; !—TeM-
nepaTypa Bo3nyxa wid raza, °C; p,—OapoMeTpuyeckoe
JaBliecHHe B MeCTe YCTAHOBKH BeHTHiIATOpa, MIla; p -
nnoTHocTk rasa (r = 0°C un p; = 0,101 MITa); p,—wior-
HOCTH BO3JyXa MPH TeX Ke YCIOBUAX.

TpeOyeMyto MOIIHOCTH Ha BaNy 3MEKTPOIBH-
rarens N, xBr, onpenenstor no dpopmymnam:

Npd MEepPeMEIEHHHM YHMCTOTO BO3AyxXa s
CTAHAAPTHHRIX YCIOBUH

. Lrwms
3600-1020m,m,”

Np¥ NEPEMEILEHHH BO3JyXa C MEXaHUYeCKUMHU
IpuMecAMH

(11.2)
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_ 1’2Lpn.pa6
73600 1020m,n,
rae n,— KI1J] BenTunsTopa B paboueit TOUKe XapaKTepHc-
THKH; T, - KITJ] nepenayun, npprEEMaeMsii no tabm. 11.3.
Y CTaHOBOYHYIO MOIIHOCTDH 3JICKTPOBIUTATE-
as N, kBT, HaxonaT no popmyie

N, = K,N,

(11.3)

(11.4)

rae K,—xoshdrupenT 3anaca MOIMHOCTYH, IPHHHMAEMBII
no tabn. 11.4.

Ipyu ycTaHOBKE 3yIeKTpOABHraTeNedl B mome-
mEeHnd ¢ Temreparypoit 45°C  ycTaHOBOYHYIO
MOIIHOCTL  3NeKTpoaBMratens N, Heo6xoaumo
yBemm4uTh Ha 8%, a npu 50°C—na 15%.

Ipumep 11.1. ToxoOpaThk paauaiIbHELA BEH-
THAATODP A8 Hepemernenus L = 40000 m3/9 uuc-
TOro BO3gyxa ¢ TeMnepatypoit ¢ = 80 °C. Compo-
THUBJIEHHE CETH BO3yXOBOIOB Py a6 = 700 Ila. Ba-
pomeTpHyeckoe nasieHue pg = 0,096 MIla.

Pewenue. Tak xak TemmepaTypa NepeMe-
[IAEMOI0 BO3JyXa OTJIMYaeTcid OT CTAHAAPTHOH
(t = 20°C) o dopmymne (11.1) onmpenenseM ycros-
HOe [JaBJeHHE AN MoAGOpa BEHTWIIATOpA
M % = 900 Tla.

293 0,096

OTHUM YCIOBUHAM YAOBIETBOPAET PAIHANbHBIN
peHTHIATOp TUma L[4-70 Ne 12,5, xotopmid npm
L=40000 m*/a u p, = 900 Ia umeer KIIJ, pas-

uoiit 0,78 (cM. KkH. 2).
B Touke nepeceyeHHss TMHUM JABJICHUS M [TPO-

M3BOJUTENBHOCTH 1O XapakTepUCTHKE ANA OaH-
HOTO HOMEpa BEHTHJIATOPA HAXOMUM YacTOTY Bpa-
wieHHst pabovero kosieca BEHTHJIATOPA.

Ilpi ycTaHOBKE BEHTHJIATOPA HA KJIMHOpE-
MEHHOI1 nepejiaye TpeGyemMas MOIHOCTb 3IEKTPO-
asuratens no Gopmyse (11.2) cocrasur:

40000 - 700
" 3600-1020- 0,78 - 0,95

VcTaHOBOYHAS MOLHOCTD JIEKTPOABUIaTENs
¢ y4eToM 3anaca 1o ¢opmysne (11.4) nomkea O6BITH
ue Menee N, = 1,1-10,3 = 11,3 xBT.

INpusuMaercs Gmwkaiiiunii  Gonpmuid 10
MOLIHOCTH EKTPOIBHIATEb.

p, =700

= 10,3 xBr.

b. JnexTpoasuraTesm

B cyxHX Mamo3anbiIeHHBIX MOMEUIEHHAX, HE
cofiepXXallldX B BO3JMyXe arPECCUBHBIX Ta30B M
B3pPHIBOONACHBIX BEIIECTB, YCTAHABIHBAIOT 3aIM-
LICHHBIE BHTATEH.

TABJHUITA 11.3. 3SHAYEHUA KIIJ IEPEOAY

Ilepenaua KIia

HenocpencrBenHas Hacagka xojieca BeH- |
THJIATOpPA HA BaJ JJIEKTpOABHUTaTels

CoegnHeHue Bala BEHTHISTOpA W 3ekT- 0,98
POJBHIaTENs ¢ HOMOIIBIO MY(THI
PeMennniif npuson ¢ KIMHOBHIMH peM- 0,95

HAMHA

TABJIUIA 11.4. KOOO®OPUIMEHTDI 3AITACA
MOIHOCTHU

Koadounuent 3anaca
NpH BEHTHIATOPE

MomnocTs Ha Bany
InexTponBuratens, KBt

panuanabHOM OCEeBOM

B nOMEIIEHUAX MLIILHEIX, BJIAXHLIX H CO-
JICPXALIMX ATPECCUBHBIC TA3bl, 4 TAKXE NpPH ycTa-
HOBKE HA OTKPBITOM BO3/1yXe NPUMEHSIOT 3aKphl-
ThIe 00IyBaeMble IBHTATEIH.

B momeimenuax, cogepxalluXx B3phIBOONAC-
HBIC COCMHEHMS, a TAKXKE IPU YCTAHOBKE IJICKT-
POJBHTATENIEH B ONHOM IIOMELIEHUM C BHITSDKHBI-
M# BEHTHJISTOPAMH, 00CTyXHBAIOIMHMU B3pBIBO-
ONacHBle MPOU3BOACTBA, NMPUMEHSIOT ABHTATENH
BO B3pbIBOGE30MACHOM HCIOJHCHHH. YCIOBUS
YCTAHOBKM 3JIEKTPOABMTaTENedl BO B3pLIBOONAC-
HBIX IIOMEUICHUSAX NMPUBEACHBI B KH. 2.

Ilpi KIMHOPEMEHHBIX IEpena’ax 3NEKTPO-
OBUrATENM yCTAHABIMBAIOT HA cajtaskax,

B. Ilepexaun

Coenunnreasnnie MygTni. IIpu HEnocpenct-
BEHHOM COEIWHEHWM IBUraTeliell ¢ BEHTHIATOpA-
MH 110 cxemam ucnojiHerus 2 u 3 (cM. Taba. 11.2)
HIPUMEHSIOT yIPyTde BTyJOYHO-IIAJIBLEBBIE My(-
T THHAa MYBIT (MH 2096-64).

MydTsl 3TOH KOHCTPYKUMH M3TOTOBJSIOT
OBYX THIOB: HOpManbHbie (Tum MH) mns nepe-
[Jav¥ KpyTSImMx MoMeHToB oT 128 no 15350 H-m
u obseryenssre (Tun MO) gns mepemaym KpyTs-
IMX MOMeHTOB oT 67 mo 7160 H- M.

Kpyrsumii MoMeHT onpenenstor 10 ¢op-
MyJie

M = 5266N/n, (11.5)
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roe N—yCTaHOBO‘IHaﬂ MOILHOCTL  3JICKTPOABHIaTeIs,

KBT; n—yacToTa BpalllcHHA Baja, MHH !, Ha KOTOPOM

ycraHapaupaercs Mydra.

Kaunopemennsie nepenaun. Ilpu coenunenun
ABUratefici ¢ BEHTUIATOPAMH MO cxeMaM 4, 6 u 7
(cM. Tabn. 11.2) NpHMEHAIOT KIHHOPEMEHHYIO He-
penady. KimHOpEMeHHYIO Tiepejayy pacCUdThIBA-
rot o FOCT 1284.3-80*.

I'. Kanopudepbr

BuMeTaiHdeckie CO CNHPANbHO-HAKATHBIM
opebpeHueM kasnopudepsl MOTyT OBITH OAHOXO-
JIOBBIMH C BEPTHUKAJIbHBIM DACHOJIOXEHUEM TpY-
650K ¥ MHOTOXO/0BBLIMH C TOPU30HTaNbHEM. ITac-
THHYATBIC KaJOpH(pepbl KM3TOTOBISIOTCH TOJLKO
MHOTOXOAOBBIMH C TOPH30HTAJIbHBIM PacIoIoxKe-
HUEM TpyOOK.

[lpu TermoHOCHUTele BOJE CiEAyeT IIpUMe-
HATb MHOTOXOJOBBIE KanopH(epsl H HX MHOCIE-
IOBATeJbHOE COSAMHEHHUE TI0 TeMJIOHOCHTENO. J{o-
MyckaeTcs MapasllelIbHOE COelHHEHHE MO TEIIo-
HOCHTCJIIO PSJOB KAJIOPH(PEPOB, PACIOJIOKEHHBIX
TOCIENOBATENBHO MO XOAY BO3AyXa.

Tlpu TemmoHOCHTENE Mape peKOMEHIyeTcs
TIPHMEHATh OTHOX0A0BEIe kKanopudepsl. [Tpu ten-
JIOHOCHTEJIC ape (NEPerpeToM WM HACBIHICHHOM)
pacyeT clenyeT MPOH3BOAUTL Ha PasHOCTh MEXIY
TeMNepaTypoll HACBIIIEHHOTO TNapa' H CpeHei
TEeMIEpaTypol BO31yXa. '

Pacyer momanmu NOBEPXHOCTH HAarpesa Ka-
siopudepOB CHCTEM BEHTHJISAIHY M KOHAMUHOHH-
poBaHHS BO3MyXa, COBMEUICHHBIX C BO3AYHIHBIM
OTOIUICHMEM H 3aNpPOEKTHPOBAHHBIX ISl IOJAYU
HAPYXHOTO BO3AyXa B KOJIWYECTBax, Heobxomu-
MRIX [JI BEHTHIANMH B TCYCHHE XOJOMHOIO IIe-
puoja roaa, caeayeT NPOU3BOIUTh MPUHHMAsA pac-
4YeTHbIE HapaMeTpbl B (s 3gaHuil cenbCkoxo-
3HCTBEHHOTO HA3HAYEHHA -TIO MapaMeTpaM A).

JeficTBUTENBHBIA PACXOA TeIa, I0ABOIUMO-
ro K KaJopHpepy, ompeaenseTcd No CyMMe pac-
XO/IOB Telljla Ha OTOMNJIEHUE W BEHTHIIALMIO, COOT-
BETCTBYIOIIWX PACXOAy IpU PacyeTHOH TeMrepa-
Type HapyXHOTO BO3/yXa B XOJIOAHBIA TIEpHOI
roga Mo pacyeTHHIM HapameTpaM b.

Kamopudepst nepBoro nogorpeBa CHCTeM
KOHAMIIMOHUPOBAHHUS BO3JyXa H NPHUTOYHBIX BEH-
THJISIUOHHBIX CHCTEM C YBJIa)XXHEHHEM IPHUTOYHO-
TO BO3AYXA IPH TEIUIOHOCHTENIE BOJAE HYXKHO IIPO-
BepATh Ha PEXHMBI 3KCIUTyaTalldH, COOTBETCTBYIO-
IME HApyXHOHU TeMmepaType U TeMlIlepaTypaM
B TOYKax H3joMa TpadHKa TeMIepaTyp BOIABI

B TEIUIOBBIX CETAX, H Ha TEMIEPATYpy BOIbI Ha
BBIXOJIE H3 Kajopudepa.

Pacyer xanmopudgepor npousBoaurcs B cile-
OyrollleM TOpSaKe.

1. 3agaBasick MacCoBOW CKOpPOCTbIO BO3AyXa
vp,, kr/(M%-C), ONpPEeRENIOT HEOOXOAUMYIO TLIO-
mans (PPOHTANBLHOrO CeveHHs, M>, KaJOpH(bEpPOB
IO BO3OyXY:

fi= G/(”Px),

rae G- pacxon HarpeBaeéMoro BO3[yxa, Kr/c.

(11.6)

2. IMonb3ysich TEXHUYECKUMH JAHHBIMH O Ka-
nopudepax (cMm. npunoxenue II) m ucxons us
HeoOxoauMol Turomanu (GpoHTANBHOTO ceYeHHs
f1, MOAGUPAIOT HOMEP U YHCIIO YCTAHABIHBAEMBIX
1apaJuIeNIbHO KaJopudepoB H HAXOAAT ACHCTBH-
TENBHYIO TUIOWAAb MX (DPOHTAJILHOTO CceveHus f.
Yucio xanopudepoB AOIKHO OBITH MUHMMAIb-
HBIM.

3. Onpenensaior AeHCTBUTENBHYIO MAaCCOBYIO
CKOPOCTb BO37yxa B Kamopupepax

vp = G/f. (11.7)

IIpu TemnorocUTENE BOAE PAcxoj] HOpoOXons-
wieit vepes Kaxblii Kanopudep BOAbl, M>/C, BbI-
YHCIAOT Ho (hopMyme

0
4,19 10%(tr0p — tosp)t’

(11.8)

Gnonu =

roe (- pacXoX TENJOTHI Ha HarpeBaHue BO3ayxa, Br;
lop M 15, TEMNEPATYp2 BOABL HA BXOJe B KanopHdep
1 Ha BeIXOJe u3 Hero, °C; n—uKcno kanopudepos, napan-
JIENIBHO BKJIIOYAEMBIX NO TEILIOHOCHTEIO.

Haxoast cxopocts Bojsi, M/c, B Tpybkax
KaJopudepos

w= Gnonu/frp 5

rae f,,—X#uBoe ceuenue TpyOOK Kanopudepos ais mpo-
X0ma BOIBI, M2.

(11.9)

Ilo MaccoBo#t CKOPOCTH vp M CKOPOCTH BOJIbI
(IpH mape TONBKO IO MACCOBOH CKOPOCTH) IO
TabmunamM npunoxenus 11 HaxomaT xoapdummeHT
Temstonepenayu xanopudpepa K, Br/(m2-°C).

4. PaccuHTHIBAIOT HEOOXONUMYHO IUIOIIAIL
TOBEPXHOCTH Harpesa, M2, KajnopudepHoil ycra-
HOBKH:

- 0
Fy= Kltep — (1, + 1)21°

rhe !,,—CpenHss TemmepaTypa TemsioHocutend, °C; 1, -
HavyanbHas TEMIeEpaTypa HarpesaeMoro Bosayxa, °C;
t,—KOHeYHas TeMIlepaTypa Harperoro Bosayxa, °C.

(11.10)

Cpenuss TeMnepaTypa TemnoHocurens, °C.
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IpH TEIJIOHOCHTEIC BOOC
tep = (trop + losp)/2;

OpM  HACBILEHHOM Iape O4BICHHEM [0
0,03 MITa

tep = 100°C;

IpH HACBILEHHOM Iape JaBJICHHEM CBbILIE
0,03 MIla

tcp = tnapa N

TOE !y, ~ TEMIOEPATYPA HACHIIIEHHOTO NApPa, COOTBETCT-

Byrollias €ro MaBJICHHIO.
5. Ompenenstor obinee YHCIO yCTaHABIABAE-
MBIX Kalopuhepos:

n =F}/F,, (11.11)

rae F,—nnomans noBepXHOCTH HArPEBA OfHOIO KAJOPH-
tepa BHIGpPaHHOH MOIENH.

Okpyrjssi 4ucyio kajaopupepos 1o KpaTHOro
YHCIA HX B IEPBOM psifly 4, HaXOMAT ACHCTBU-
TENbHYIO IUIOWA/Ab NOBEPXHOCTH HArpera, M2
YCTAHOBKH:

, = F.n.

TerioBoH NOTOK BLIOpaHHOro Kalopudepa
He JIOJDKEH TIpEeBBIINAThL PACYETHBIA Oonee Yem Ha
10% . U30niTouHBIH TEIUIOBOH nOTOK Kajopudepa
COCTABUT:

FYK [tcp - (tx + tk)/z] — Q 100%
Q .

TTpu u36BLITOYHOM TENJIOBOM IOTOKE Oosiee
10% cneayer NPUMEHATH APYTYIO MOJEIb HIH
HOmep Kajiopudepa M IIPOM3BECTH NOBTOPHBIH
pacyerT.

Mo Tabmunam mpun. II mo maccoBodf cko-
pOCTH BO3AyXa ONPEAENAIOT a’pPOJHHAMHYECKOE
CONpOTHBJICHUE KaJopHdepHOH YCTaHOBKH.

T'uapaBauyeckoe CONpOTHBICHHE Kajopude-
POB BCeX THIIOB W BO3AYXONOAOTpEBATENCH LCHT-
pasibHBIX KOHJHUMOHEPOB ompenessieTcs no ¢op-
Myse npemioxennoii BHMHkonauuuonepom:

Ap,, = 485w [2,7(f, /1) + 6,7 (n, — 1) (L /) +
+0,6n, + 0,0121n,/d"-22% 4+ 3,91,

rie Ap, — FKAPABJIMYECKOE CONPOTHBIICHHE KalopH(epa,
[Ma; f,,— nIoWAAL CPeAHEro CEYEHRs A OPOXOda Telllo-
HOCHTENA, M%; f,—IUlOWwank ceveHnsa narpybka, m?; f,—
IWIOWIAAL CeYeHHs KOJUIEKTOpA, MZ; n, —4HCIIO XOHOB 1o
TEIUIOHOCHTENMO; [—AJIMHa TPYOKH B OfHOM XOne, M;
d-BHYTpeHHHUI AuaMeTp TPYOKH, M.

B npun. 1l npusenensl Tabnuupl q1s pacyera

TUOPABJIMYCCKOIO COIIPOTHBIICHUSA KaJ’IOpH(bCpOB
i

pa3JdyYHbIX THIOB IO ¢opMysie
Ap,, = A, w>.

Conportusnende kanopadepHoil yCTaHOBKM
onpeAeNsieTCs YMHOXCHHEM CONPOTHBIICHAS OJ1-
HOro KanopHdepa Ha uHcio kanopHpepos, coenu-
HEeHHBIX HociefoBaTeNbHO no Boje. Ha compo-
THBJICHHE TI0 BO3AYXY clienyeT AaBaTh 3amac 10%,
Ha conpoTtusieHHe 1o Boae—20%.

IMpumep 11.2. [Topobpath ycTaHOBKY, COCTO-
AIYI0 U3 OUMeETaNTHYecKuX Kajopudepos THma
KCK nansi npdTOYHOW BEHTHIIALMOHHOM Kamephbl
NPOHM3BOACTBCHHOrO NMOMEIICHUSA, paboTalomeit ¢
TIEPErpeBoM BO3jyxa (JUIA OTOILICHMs). Bentuns-
uus obmeoOMeHHas, paccHUThiBaeMas 10 pacyer-
HbIM Napamerpam b HapyXxHoro Bo3ayxa yis
XoJomgHOTO mepuona roga. Pacxox HarpeBaemoro
Bo3ayxa G = 40000 kr/4 = 11,1 kr/c. Makcumab-
HBII pacxoA Temna Ha oromnenue @ = 150000 Br.
PacueTHas TeMnepaTypa HapyXHOTO BO3/yXa f, =
= —26°C; TemnepaTypa B pabouecif 30He nome-
WeHUs fp., = 16°C. TennonocuTeab—Boga ¢ na-
paMeTpaMu trop = 150°C, tesp = 70 °C.

Pewienue. OnpenensieM MaKCHMalbHBIA pac-
XOA TEIUIOTHI Ha BEHTHIISALMIO:

Q,=11,1-1005(16 + 26) = 466000 Br.
O6umid MakcUMaJibHbIE PAacXOA TEIIOThI
Q = 466000 + 150000 = 616 000 Br.

BobryucisieM yClIOBHYIO KOHEUHYIO TeMIlepa-
TYpY NPHTOYHOTO BO3IyXa:

150000

T1,1-1005 = 0 ©

t, =16+

3anaemMcsi MaccOBO#l CKOPOCTBIO BO3ayXa BO

(dponTanbHOM ceueHun vp, = 4 kr/(mM?-¢) u omnpe-

nensem no dopmyne (11.6) meobxomumyro mio-

magb GPOHTAILHOTO CeYeHMsl YCTAaHOBKH KaJlOpH-
thepoB 1o Bo3aYXY:

1= 40000

1736004

VYcranaBnuBaem nasa xanopudepa KCK3-11-

02XJI3A, BhiMHCsEM ACHCTBHTECIBHYIO ILIOMAAb
¢poHTaneHOTO ceuenHns (cm. mpui. IT):

f=1,66-2 =332 M2

OmnpenensieM  JEHCTBHTEbHYK) — MACCOBYIO
CKOPOCTb BO3IyXa BO (DPOHTAJILHOM CEUCHUMH Ka-
Jiopadepos:

= 2,78 Mm%

40000

= = 2.
= 3600-3.32 3,35 xr/(M*-c).

vp
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ITo dopmysie (11.8) HaxomuM pacxoX BOMIBI,
MPOXOASAMICH Yepe3 KakAbIH Kajgopudep:

616000

Grom = 7157165 (150 = 70)2

= 0,00092 m%/c.

OnpenensieM CKOpocTh BOIEI B TpybKax Ka-
nopuadepor no 3aBucuMocTH (11.9):

w = 0,00092/0,002576 = 0,36 mj/c.

IlyTem vHTCpHOIMpPOBAHHS 3HAYCHHA vp H W
HaxonuM KO3(OHUIMEHT Tennonepesayd KajaopH-

¢epa:
K = 37,3 Br/(M%-¢).

BoiunciiseM HEOOXOAMMYIO IUIOMAAb NOBEPX-
HOCTH Harpesa ycTaHoBKH no ¢opmyse (11.10):

3 616 000
= 373[(150 + 70)/2 — (— 26 + 30)/2]

F, =154 M2

Omnpenensiem no seipaxenuro (11.11) xveobxo-

JUMO€E YHCIIO YCTAHABJIMBACMBIX KalopUdEpoB:
n = 154/83,12 = 1,85.

CraBum nBa kanopudepa obmell MIomanbo
MOBEPXHOCTH Harpesa 166,24 m2.

HaxonuM npoueHT u3GbITOYHOrO TEmaoBOro
NOTOKa CO3JaBaeMOI0 KajopHdepHoil ycTaHOBKOI
IO CPABHEHHIO C TPEOYEMBIM PACcXOAOM TEIIOTHL:

166,24 -37,3-108 — 616 000
616 000

ITo maccoso¥ cxopoctH Bo3ayxa Bo (hpoH-
TaJILHOM CeHeHHH Katopudepos vp = 3,35 kr/(M? ¢)
OIIPEMAENIAEM adPOJHHAMHYCCKOE CONPOTHBJICHHE
YCTAHOBJIEHHbIX ~ KajopudepoB mno mnpun. I
Ap, = 53 MNa.

ITo ckopoctn nBmwxeHWst Bombl B TpyOKax
xanopudpepa u no npui. II Haxoamm ruapasmu-
4ecKoe CONpOTHBIICHHE KaJtopudepa:

Ap,, = 34,25:0,36% = 4,45 xI1la.

100 = 9%.

Fnasa 12

BOPLGA C IT'YMOM YCTAHOBOK BEHTWISILIUA
N KOHANLIMOHNPOBAHMS BO3AYXA

12.1. OBIRME INNOJOXEHUA

VpoBeHb 1mIyMa SBIASICTCS  CyHIECTBEHHBIM
KpUTEpHEM Ka4ecTBa CHCTEM KOHIHIPOHUPOBAHHS
W BEHTHMISLHHU, YTO HEOOXOMUMO YYHTBIBATH IIPH
TIPOCKTUPOBAHUY 3aHUI Pa3IMYHOIO HA3HAUCHHS.

IIpu BBIGOpE [dOmMycKaeMbiX YPOBHEH Inyma
IUISl BEHTHJISIMOHHBIX CHCTEM HEOOXOmUMO Y4H-
THIBATh YPOBEHb Kak COOCTBEHHOro IIyMa B IO-
MermeHuH, o0yCIOBICHHOTO HOPMAJIbHOU pabouei
aKTHBHOCTBIO, TaK M INymMa B IIOMEMIEHHH OT
TOPOACKOro TPaHCHOpTa.

Jlns cucTeM BEHTHIISIMM CYMTAETCs IKOHO-
MHYECKH HEONpaBAAHHBIM NPHHHMATh B KA4eCTBE

IONYCKaeMBIX YPOBHH miyma Goiee dem Ha S5 ab
HHXE YpOBHeH ¢akTHyeckoro mymoBoro (ona
B NOMEHICHUM.

12.2. JONNYCTUMBIE YPOBHU IIYMA
CUCTEM BEHTWIAIINHN
1 KOHIAIIMOHUPOBAHUA BO3JYXA

YpoBHH 3BYKOBOTO [JaBJICHHS B OKTABHBIX
ToJIOCaX 4acTOT B Ab M YpOBHH 3ByKa B nBA nus
nIyma, CO34aBacMoro B MOMEIICHUAX H Ha TeppH-
TOPHSX, NPHIETAOMIMX K 3JaHHAM, CHCTEMaMH
BEHTHJISIIHHA, KOHIHUMOHHPOBAHHUS BO3/IyXa H BO3-
IYLUHOTO OoTorvieHus, B coorBetcTBuu co CHull
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TABJIHALIA 121 OONYCTUMBIE YPOBHM MIYMA L, CUCTEM BEHTHUJIALMUU K
KOHIMIIMOHHUPOBAHHUA BO3JYXA

IToMewreHUA WIR TEPPHTOPHU Bpems cyTok VpoBHH 3BYKOBOro AaBneHus, Ab, YposHH
B OKTaBHHIX IIOJIOCAX YacTOT 3ByKa,
CO CpeHEreOMETPUYECKUMH YacToTaMu, I'm  nbBA

63 125 250 500 1000 2000 4000 8000

ITanatel GonapHuU U caHaTopueB, ome- C 7 mo 23y 54 43 35 29 25 22 20 18 30

panHOHHBIE OONBHUIEL C23 0749 46 34 26 19 15 12 12 12 20
KaGuuetst Bpadell MOJHKIMHHK, aM- — 54 43 35 29 25 22 20 18 30
Oynatopuil, nucnascepos, OONBHHI,

CaHaTOpHeB

Krnaccubie nomerieHus, yyeOHbie Ka- — 58 47 40 34 30 27 25 23 35

OUHETHI, ayIUTOPHH IIKOJ H APYTHX

y4eOGHBIX 3aBelcHHH, KoH(epeHi-3a-

JIbl, YATAJIbHBIE 3aJIbI OHOIHOTEK, YUH-

TEJIbCKHE KOMHATHI

Kunble xomuaThl kBapTHp, Xuieie C 7 mo 23 4 58 47 40 34 30 27 25 23 35
IIOMELICHHS AOMOB oTAbIXa, mancuo- C 23 go 74 SO0 39 30 24 20 17 15 13 25
HATOB, JOMOB-HHTEPHATOB IS IIpe-

CTapeibiX M HMHBAJHIOB, CHAJlbHBIE

NOMEUICHHS B JCTCKAX OLITKOJBHBIX

yUPeXACHASX W UIKOJaX-HHTEpHATax

Howmepa rocrunun u xwmwibie koMHathl C 7 mo 23y 62 52 44 39 35 32 30 28 40

OBLIEKHTHIHA C23nq079 54 43 35 29 25 22 20 18 30
3ansbl Kade, pecTOpaHOB, CTOJOBBIX — 70 61 54 49 45 42 40 38 50
Toproeele 3ajibl Mara3uHoB, MACCa- — 74 65 58 53 S50 47 45 44 55

JXHPCKAE 3aJiEl a3pONOPTOB ¥ BOK3a-

JIOB, IPHEMHBIC MMYHKTHI NPEANPUASITHH

OBITOBOIO OOCIY>XUBAHHS

Tepputopun, HemocpeactBeHHo mpu- C 7 mo 234 62 S2 44 39 35 32 30 28 40
Jieralomde K 3aaHusAM (B 2 M OT C23 074 54 43 35 29 25 22 20 18 30
OTpaXJaloIAX KOHCTPYKUHH) 60Jib-

HHI U CAHATOPHEB

Tepputopuu, HenocpeacTsenno mpu- C 7 mo 23w 70 61 54 49 45 42 40 38 50
JIETalomiye K KuiabiM qomaM, 3nammsm C 23 no 79 62 52 44 39 35 32 30 28 40
(8 2 M OT Orpaxiarmoumx KOHCTPYK-

uuit) TOMMKJIHHHK, amOyiaTopui,

JIACTIAHCEPOB, JIOMOB OT/IbIXa, MAHCH-

OHATOB, NOMOB-HHTEDHATOB VIS IpE-

CTapeNibiX W MHBATH/OB, NETCKHX JIO-

LIKOJILHEIX YYPEXKACHHH, 1UKOJI U ApY-

rux y4eOHBIX 3aBeneHHil, 6HOmHOTEK

Teppuropun, menocpenctBenso npu- C 7 go 23w 74 65 58 S3 50 47 45 44 55
Jieralomue K 34aHAsIM (B 2 M OT C23n074 66 56 49 44 40 37 35 33 45
Orpa)<JAomUX KOHCTPYKLHH) rocTH-

HHL| M OOIEXuTHI

ITnomanku OTABIXa HAa TEPPUTOPHH — 54 43 35 29 25 22 20 18 30
OoNBHAI U CAaHATOPHEB
KonctpykTopckue 6ropo, noMereHus — 66 56 49 44 40 37 35 33 45

PacyeTYHKOB, IPOTPAMMUCTOB BBIYNC-

JIATEbHbIX MAIMH, JabopaTopuit

VIS TIPOBENCHHS TEOPETHHECKHX pa-

60T M 00paboOTKH 3KCIEPUMEHTAb-

HBIX [JAHHBIX, IOMEUICHUS [T TIpHEMa

OOJNbHBIX B 3PaBIYHKTAX

ITomemernss  ympapneHusi, pabouune — 74 65 59 S5 50 47 45 44 55

KOMHAThI

KabuneTnl HaOMIOXEHUHA U AMCTAHLIA- —

OHHOTO YIpaBJICHHS:
6e3 peuyesoil ceaA3M o Teaedony 89 82 77 73 70 68 66 65 75
C peueBoil CBA3LIO N0 TeaedoHy 78 69 63 S8 55 52 S50 49 60
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IHpodoancenue mada. 12.1

IToMeleHHs WIH TePPUTOPHH

Bpems cyrok

VYpoBHH 3BYKOBOIO AaBieHHA, AD, VpoBHK
B OKTABHHIX II0JIOCAX YacCTOT 3BYKa,
CO CpeqHEreOMEeTPHYECKHMH 4Yacroramu, I'm  abA

63 125 250 500 1000 2000 4000 8000

ITomemenns u y4acTkd TouHO# cbop- —
KH, MaUIMHONMCHBIE 010po

JlaGopatopun 1ms mpoBedcHHs KC- —
NICPHMEHTANBHBIX PaboT, NOMEILICHUS

IUIst pa3sMEIICHHs LIyMHBIX arperaToB
BBIYHCITHTC/IBHBIX MAIIHH

ITocTosiHEBIE paboune mecTa u pabo- —
9He 30HbI B [POM3BOACTBEHHBIX HO-
MCIIEHHAX H Ha TCPPHTOPDHH mpefl-
NPUSTHH, TIOCTOSIHHBIE paboyne MecTa
CTanHOHAPHBIX MALIMH (CEJBLCKOXO-
3HCTBEHHBIX, TOPHBIX H AP.)

78 69 63 58 55 52 50 49 60

8 8 77 73 70 68 66 65 75

94 87 8 78 75 73 71 69 80

Mprmevanne. TpeGopanns k L,,,, NpHBencHHbIe B TA0MUE HE OTHOCATCS K KOMHATHBIM KOHIHIMOHEpaM:
OKOHHBIM OCEBBIM BEHTHJATOPAaM U OPYIUM YCTAHOBKAM, KOTOpbie DabOTAalOT NEPHOAMYECKH NOJ KOHTPOJEM

norpeburens.

11-12-77 cnemyer mpuHHMAaTh Ha 5 b HmXe no-
NIYCTUMBIX YpOBHEH Ilyma /i NOMElIEHHH 37a-
HHA W Opuierarollell TeppUTOpUM WM (GaxKTH-
YeCKHX YDOBHEH IIyMa B TIOMeEILECHHSIX, eClIH 10-
CJIe[lHHE HE TMpPEBBIIIAIOT AOMYCTHMBIX YPOBHEH
3BYKOBOro nmaBicHus U He Hmxe 30 nBA. .

B 1abn. 12.1 naHbl AOMYCTUMBIC YPOBHH IIy-
Ma CHCTEM BEHTH/SUHAH H KOHIUIMOHHDPOBAHHS
BO3ZyXa C y4€TOM IonpaBku A = — 5 ab.

12.3, HICTOYHMKU MIYMA
BEHTIUIAITUOHHBIX YCTAHOBOK
N UX WIYMOBBIE XAPAKTEPUCTUKUN

OCHOBHBIM UCTOYHHKOM LIyMa BEHTHJIALHOH-
HBIX YCTAaHOBOK SBJIACTCS BEHTHJIATOpP, IIpHYEM
B BO3AYXOBOJAaX M NOMEIUCHUH BEHTUISLUUOHHOW
KaMepbl OOBIMHO JOMHHHDYET €ro a’jpoJMHaMH-
YeCKHil 1IyM. YpoBeHb IIymMa 3JIeKTpOJBHTaTe s,
KJIMHOPEMEHHOTO TPHBOJAA H TOAIIMIHUKOB IpPH
HX HCIPAaBHOM COCTOSIHMM 3HAYUTENIbHO HIDKE W
€ro MoxHo He yuuTeiBaTh. Ha puc. 12.1 nokasanst
OCHOBHbIC MCTOYHHKH IlIyMa CHCTEM BEHTHJISALUHA
H KOHIMIUOHMPOBAHHSA, a TakkKe IYTH Pacnpo-
CTpaHeHUs 3ByKa W BUOpallMH.

IllymoBrie XapaKTepHCTHKH HCTOYHHKOB IHy-
Ma (BEHTHJIATOPOB, OTOIHTENbHBIX arperatos,
KOMHATHBIX KOHIMIMOHEPOB, APOCCETHPYIOIHX
YCTPOKRCTB, PEUIETOK, NiJIa(OHOB H T.11.), H3MEPEH-
HbIC B COOTBETCTBHH CO CIAHAAPTAMH, IOKHBI
yKa3BIBATBCS B IACTIOPTE WIM B KaTajaorax BeHTH-

TABJIULA 12.2. SHAYEHNA KPUTEPHUA
MYMHOCTHU L /11 PAIMANBHBIX M OCEBBIX
BEHTHUJIATOPOB

Bentunarop Kpnurepnii myMHOCTH

L, nb, ana cropon

THI HOMEP AHAMETPp HArHe- BCAa- BOKPYI
paﬁoqem TAHUSA CbIBa- BEHTH-
KoJIeca, HHA ﬂﬂTOpa

%, D, *

Paouanvrole

2,5; 3,2; 4; 90-100 33 30 315
BII4-70 5; 6,3; 8; 105 36 32 34
10; 12,5;
16A
BL4-76  8; 10; 12; 100 30 27 28,5
16; 20
BI114-46 2,5; 3,2; 4, 100 34 31 325
5, 6,3, 8
BI16-28 5; 8 10 100 40 32 36
I110-28  2,5;3,2;4;5 100 38 33 355
1I17-40 5; 6; 8 100 38 33 355
Ocesoli
5; 6,3; 8; 100 32 32 32
06-300 10; 12,5

* D,—HOMHMHAJIBbHHI muamerp pabouero
BEHTHJIATOpA.

KoJjieca

NaunonHoro obopynopanus. IIpu ux oTCyTCTBHH
9TH XapakTEePUCTHKH MOXHO OPHEHTHPOBOYHO
PaccUYnTaTh N0 NAHHBIM, MPHUBEACHHBIM HHXC.
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I MECTO HAXOXAEHWUA YENOBEKA 1

Puc. 12.1. OcHOBHBIE WCTOYHMKH IIyMa H HYTH pacn-
pOCTpaHeHys 3BYKa M BUOpanuu

yepe3 CTeHKH KOpIyca BEHTHJISATOpa B THO-
MEIIIEHHe M B aTMochepy

= L,,+20lgp, +101gQ + & — AL,,
(12.3)

pO

s BeHTHISATOPA KaK HCTOYHHMKA IOIyMa Xa-
PAaKTEPHO CYILECTBOBAHHE TPEX HE3aBHCHMBIX IIy-
Teil PACTPOCTPAHEHUN WIYMA: 1O BO3AYXOBOAAM
Ha BCACHIBAHHM M HATHETAHHH H Yepe3 CTeHKH
KOpIIyca B IPOCTPAHCTBO, OKPYXAIOMIEe BEHTHIIA-
TOp (BOKPYI' BEHTHIISATODA).

OKTaBHbIE YPOBHU 3BYKOBOW MOIHOCTH BEH-
THISATOPA, H3JTy4aeMOH:

B BO3JYXOBOJ BCACHIBAHHS WM HarHCTAHMS

_=L+20lgp, +10IgQ + 8 — AL, + AL;;
(12.1)

rne L, L, ,—xputepun imymuoctd, 15, npHHMMAaeMbie
B 3aBHCHMOCTH OT THIIZ H KOHCTPYKIOM# BEeHTHJIATOpA IO
Tabm. 12.2; p, —nonHoe NaBIEHHE, CO3RABAEMOE BEHTHIISA-
TopoM, Ia; 0 - ob6beMHBIH pacxol BO3qyXa BEHTHUIATOPA,
M3/c; AL, - noupaska, Ab, yURTHIBAIOAA PACTIpEeNeHIe
3BYKOBOH MOIIHOCTH BEHTWJIATOPZ NO OKTABHBIM I0O-
JIOCAM YacTOT M IIPHHAMAeMas B 3aBHCHMOCTH OT THOA
¥ 4acTOTHI BPAllleHHs BEHTHIATOpa no taba. 12.3; AL, -
nonpaska, nb, yd4nTbiBalomad aKkycCTH4ecKoe BIIUAHHE
NMPHCOCAMHEHNHA BO3AyXOBOAA K BEHTHJIATOPY M ompelne-
ngeMas no Tab6n. 12.4 (upn 3ToM B pacyer Oepercs
miow@As narpybka BeHTHIATOpA); AL, —yacToTHas mo-
npaBka, AB, paBHaA pa3HUIE MOTEPh OTPAKEHHA 3ByKa OT
OTKpBITOro KOHLZ MaTpyOka BCAaChIBAHHA HJHM HarHeTa-
HUA BEHTHIATOpA NpU €ro cBoGOIHOM pAaclONIOXKEHHH
B [IOMEUIEHUA K 3aNOUTMIO CO CTEHOH (KakK MpH aKyCTH-
YECKMX HCNBITAHHAX BEHTWIATOPOB) M omnpelenseMas 10
tabi. 12.5; d-nonpaBka Ha pexnM paboTbl BEHTHIA-
Topa, Ab, B 3aBucuMoctu ot KIIJ| BeHTMNIATOpA:

L

Py

OTKPBIThIM BXOJHBIM HJIH BBIXOAHBIM Hany6-
KOM BCHTHUJIATOPA B NIOMELICHUAC HIIA B aTMOC(l)pr

L, =L+20igp, +10igQ + 8 + AL, — AL,
(12.2)
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09 +DMyage- - - « - =« « - . . .0
085+08) Nyac - - « - - « - . .—3
(0,75 + 0,84) 1M,0ec . —6
(0,65 + 0,74) N anc . =9
(0,55 + 0,64) N yanc =12
(0,50 = 0,54) M \auc .—15

Cymmy 201gp, + 101gQ MoxHO onpenenutsb
mo puc. 12.2.

JIi1s1 OCeBEIX BEHTUJIATOPOB YPOBHH 3BYKOBOi
MOIIHOCTH IUYyMa Ha BCACHIBAHHM M HATHETAHMHU
BBUIY CHMMETPHH NOTOKA MOTYT OBIThL NPHHATHL
OJ/IMHAKOBBIMH.

ITonyyennniec mo cdopmynam (12.1)-(12.3)
3HaueHHs L, — XapakTepusyloT 3BYKOBYKO MOMI-
HOCTb, U3JIy4aeMyHo BEHTHJISSTOPOM NP YCIOBHH
IUTABHOTO TIO/IBOJIa BO3/yXa K BXOJHOMY HATpyO-

Ky. YC/IOBHS NJaBHOIO NOABOAA BO3XYyXa K BCH-
TUNATOPY ODeCreunBaIOTCs, KOTAa Ha BXOJC BEH-
THISATOPA MMeCTCA IUTaBHBIA KOJIIEKTOD UJId KOT-
Ia NpsMOH YYacTOK BO3QyXOBOAAa HA CTOPOHe
BCachIBaHHMA BEHTHIATOPA IPH OTCYTCTBHH NPOC-
cesist MMeeT UIMHY He MeHee 3D, rae D, = 4F /IT-
THAPABJIMYECKHH JHAMETD MPAMOro y4aCTKa BO3-
IyXOBOAa, M; (F—nioluajp MonepetHoro CeyeHus
BO3JyX0BOJ4, M2; IT - IepUMETP BO3AYXOBOJA, M).

IIpu HensaBHOM NOJABOAE K BXOZHOMY IIa-
TpyOKy BEHTHJIATOpa HMJIM HpH YCTAHOBKE IpOC-
ceJist Ha PSIMOM Y4acTKe NpH [UTMHE BO3YyXOBOMIA
3a HAM MeHee 5D k 3HayeHusM L Poge OTIDCACIICH-
HeIM 10 dopmynam (12.1)-(12.3), crexyer no-
0aB/IsATh IS OCEBBIX BEHTHIATOpOB 8§ nb, s
neHTpobexHBIX 4 nb.

OKTaBHbBIC YPOBHH 3BYKOBOH MOIUHOCTH

TABJIHWIIA 12.3. 3HAYEHWS IIOIIPABKH AL,

Tun n HoMep  YacTora BpauieHAs

Ionpaska AL,, nb, npu cpeaHereoMeTpHIeCKHX 4acTOTaX

BEHTWIATOPA BEHTHJIATODA, OKTaBHbIX HoJjioc, 'l
Mmun ! :
63 125 ) 250 500 1000 2000 4000 8000
Paduaasrsie

BI14-70 930-1120 6 5 7 13 14 20 25 31

Ne 2,5, 3,2, 4 1370-1700 6 5 5 10 14 17 22 27

28003360 7 7 6 6 11 15 18 23

BI14-70 350-450 4 6 9 12 16 23 30 38
Ne 5; 6,3; 8; 10; 460-600 5 5 8 11 15 20 .27 34
12,5 635-800 S 4 7 10 15 18 24 30
BLI4-76 850-1000 6 5 5 9 11 16 22 28
1015-1290 6 5 4 8 11 15 19 27

12001620 7 6 5 8 11 15 19 25

BIi14-46 720 8 6 ) 6 14 18 22 27
915-985 9 7 6 5 13 17 21 25

1360-1455 10 8 6 S 7 14 18 23

2815-2900 12 10 8 6 S 7 14 18

B116-28 600--700 4 6 9 13 17 21 26 31
8001400 6 6 6 9 13 17 21 26

1410--1900 9 6 6 6 9 13 17 21

L110-28 2810-2940 12 4 i1 8 9 10 14 18

1I17-40 600-700 4 6 9 13 17 21 26 31
8001400 6 6 6 9 13 17 21 26

1410-2600 9 6 6 6 9 13 17 21

Ocesole

06-300 7001400 13 8 8 5 7 9 15 23

14002800 18 13 8 8 h) 7 9 15

2810-2850 23 18 13 8 8 5 7 9
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TABJIMUA 124. 3HAYEHUS [NOINPABKH AL,

TABJINIIA 12.5. 3SHAYEHUA IIOIMPABKU AL,

Jmamerp Bo3ayxo- IlompaBka AL,, nb, opu cpemHe-
oaa (maTpybka) TEOMETPHYCCKHX HacTOTax
WK KOPEHb KBajl- OKTaBHEIX mojoc, I'y
paTHbIA H3 ILIO-
AN [ONEPEYHOTO g3
Ce4eHHA KOHOA
TPAMOYLOILHOTO
BO3AYXOBOJAA WU
PEIIETKH, MM

125 250 500 1000 2000 4000 8000

50 2720159 4 1 0 0
80 217115 2 0 0 0
100 2015 9 4 1 0 0 0
125 1913 72 0 0 0 0
140 1812 62 0 0 0 0
160 171 52 00 00
180 1610 4 1 0 0 0 6
200 159 4100 00
225 4 8 300 0 0 0
250 137 2000 0 0
280 2 6 20 0 0 0 0
315 115 200 0 0 0
350 10 4 100 0 00
400 9 4 100 0 0 0
450 § 3 00 0 0 0 0
500 7.2 000 0 0 0
560 6200 0 0 0 0
630 520000 00
710 41000 0 0 0
800 4100 00 0 0
900 30000 0 0 0
1000 20 000 0 00
1250 2.0 000 0 00
1400 1000 0 0 0 0
1600 1 00000 00
2000 00 0000 0 0

Mpumeyanue. JlanHble HacTosmleld TabaMHbI
OTHOCATCA K Ciydalo, KOTAA BO3AYXOBOI 3ajie/iaH 3a-
[HOANMIO B CTEHY WM B MOTOJNOK H PACHONOKEH, KakK
1 BO3JyXOpaclipelenTellbHOe ycTpoicTBO (penierka), Ha
paccTOSHMM ABYX OHaMETPOB BO3/IyXOBOAA KIH Gonee oT
OPYIHX CTeH WM I[oTonka. EclMH BO3XYyXOBOA WM
BO3/AYXOpaclpeneHTeIbHOE YCTPOHACTBO (PermeTKa), 3a-
MENAHHBIE 3AIOMNNLIO B OrPAXKIAIOLIAE KOHCTPYKIHHK,
pacnosioxeHbl OJHKe K APYTHM OrpaAalolMM KOHCT-
PYKIMAM MOMEIIEHHS, TO CHIKEHHE OKTABHBIX YPOBHEH
3BYKOBOM MOIUHOCTH CJeHyeT ONPENENATh NPHHMMAN
agauyenne AL, Jls QHaMeTpa BO3AYXOBOMAA, YBEJIHYCH-
HOTO BJBOE.

KPBIIIHOTO BEHTHIATOPA, H371y4aEMOH OTKPBITHIM
naTpyOKOM HarHeTaHHS MW BCACHIBAHMS B at-
Mochepy WM B IOMEUICHHE, CJACAYST ONPEACATh
no ¢popmyie

L, =L+ 50igu+20lgD —AL,; (12.4)

Po,
npd paboTe KPBINIHOTO BEHTHIATOPA C CETBIO
BO3JIyXOBOJOB OKTaBHbIE YPOBHH 3BYKOBOW MOII-
HOCTH, W3Jy4aeMod BXOJHBIM NATpPyOKOM B BO3-

AYXOBOZ,

O "... 107

Jwnamerp uin
pasMep CTOPOHBI
narpyoka BEHTH-

JATOpa, MM

IMonpaBka AL, aB, npu cpense-
TeOMETPHYECKHX 4acTOTax
OKTaBHBIX nojioc, I'u

63 125 250 500 1000 2000 4000 8000
200 3321 0 0 0 O
225 33 272 0 0 0 O
250 33 21 0 0 0 O
280 3321 0 0 00
315 3310 0 0 0 0
350 33110 0 0 O
400 321 0 0 0 0 O
450 322 0 0 0 0 O
500 321 0 0 0 © 0
560 321 0 0 0 0 O
630 3 1.0 0 0 0 0 O
710 3 1.0 0 0 0 0 O
800 2 1.0 0 0 0 0 O
1000 21 0 0 0 0 0 O
1250 1 1.0 0 0 0 0 0
1400 2 1.0 0 0 6 0 O
1600 1 0 0 0 0 0 0 O
2000 1 0 0 0 0 0 0 O
20tgps +7019Q ,46
0
I M2 LK
;2000%’ ﬂ
70 v -
L .—%44 ‘__/
60 - 0
-1 J,—ﬂ‘g/ Bl
50 = 208
w0 LT Purs —ﬂ]’ 1 1
//,f— }0‘/ J——" /
30 1T 20, et ]
L PL—ﬂ"Pﬂr ’7—r H‘ﬁ/
20 L e
L—"T LT il ey
0 = -
—
0

07 205 05071 2§ J 7¢,m¥%

Puc. 12.2. K omnpenenenuto 3ravenuit 201g p, + 101g 0

L, =L+ 50igu+20lgD — AL, + AL,,
(12.5)

rae L-oTBieyennslil ypoBenb myma, ab, 3aBucsumit ot
THOA W KOHCTPYKLMK BEHTHIATOpa (T. €. ypoBEeHb 3BYKO-
BOM MOIIHOCTH, CO31aBaeMBIil BEHTHJIATOPOM NaHHOTO
THNA NpH IuameTpe pabouero koseca 1 M, OKpYXHOH
ckopocTd 1 m/c npr pabGote B 3ajaHHOH Touke 6e3-
pa3sMepHOil 23pOJMHAMMHYECKOH XapaKTEPUCTHKA BEHTH-
nATOpa) B NPHHRMAeMHIH Mo Tabia. 12.6; u—okpyxuas
ckopocth pabouero kojeca, m/c, D—auamerp pabodero
xojieca, M; AL, —nonpaska, 1B, yduTeIBarollas pacnpe-
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Tzasa 12. Bopvwba ¢ wiymom yemanosoK 8eHMUAAYUU U KOHOUYUOHUDOSAHUA

TABJIMITA 12.6. YPOBEHb IIVMA L /UIS1 KPBIIIHBIX BEHTHISITOPOB

Tun BeHTHIIATOpPA

OrtBiieueHHBI ypoBenb wmyma, L, ab, mia

CTOPOH

BCacChIBaHHSA HardeTaHusa
Paguanbusie (uentpobexnsie) K1[4-84 u KI1[3-90 23 28
Ocesoit 19 19

TABJUIA12.7. 3SHAYEHNWA IIOMMPABKU AL, UUIs1 KPBIIIHBIX BEHTUJIATOPOB

Tun BeHTHIATOPA

YacroTa Bpamenus, Mun ‘Ilonpaska AL, 1B, HPE CpEIHETEOMETPHYECKMX YacTOTaxX

OKTaBHBIX [oiioc, I’y

125 250 500 1000 2000 4000 8000

PagnanbHble:
KI114-84 {400—480
570
KI113-90 920-950
OceBbic { 720-920
1370 -1400

ZeNeHne 3BYKOBOH MOIIHOCTH [0 OKTABHBIM I0O/I0CAaM
4ACTOT M NPUHAMAeMas B 3aBHCHMOCTH OT THIIa ¥ 9acTo-
Thl BpallICHUsl BEHTHJIATOpa no 1abn. 12 7; AL, —nonpas-
Ka, AB, yunTEIBalOMIAs AKYCTHYECKOE BIMAHUE IPUCOEIH-
HEHHs BO3[YXOBOMA K BEHTHJIATODY W onpenenseMas o
Tabn. 12.4.

Eciu B BEHTHJISALIMOHHOH Kamepe OAHOBDE-
MEHHO paboTaeT HECKOJbKO BEHTHIATOPOB, TO
JUIsl KXA0# OKTaBHOH NMOJOCH TpeGyeTcss HAUTH
CyMMapHBIil ypOBEHb 3BYKOBOW MOLIHOCTH LIyMa,
HU3J1y4acMorQo BCEMM BCHTWIATOPpAMHU B TIOMEUIe~
HYE BEHTWIALMOHHOH KaMepsl.

[lobaBka x OoJlee BBHICOKOMY YPOBHIO, He-
obxoaumas O7s1 ONPEAC/ICHHS CYMMAapHOro ypoB-
Hs 3BYKOBOH MOIIHOCTH HIyMa LPCYM, 3aBUCHT OT
Pa3HOCTH JBYX CKJIaJblBAEMBIX YPOBHEH:

Pa3unocte yposHel, b 0-12-45-92>10
Hob6aska, nb. . . . . . 3 2 1 0

ITpu umcne cnaraemMbix ypoBHe# 6osice ABYX
CIIOXCHHE HAYUHAKOT C IBYXx OONBIMIAX YPOBHEN
H [ajee INoCJCA0BATCIIBHO CKJIAALIBAKOT C CyM-
MapHbIM OCTaBILIHECS YPOBHHM.

10 16 23 28 33
15 21 26 31
10 16 23 28

12 16 21 29
9 13 17 23

~N N AR
(= N A
AN o oo O

12.4. PACYET YPOBHEW 3BYKOBOI'O
JABJIEHUS B PACUETHBIX TOUYKAX

HcTounnky myMa XapakTepH3yrOTCS YPOBHS-
MH 3BYKOBOH MOUIHOCTH. [lomyckaembie ypOBHH
3BYKOBOTO [IABJICHHS /151 TOMEUIEHUH B 34BHCH-
MOCTH OT MX Ha3HAYCHHUS YCTaHABJIHBAKOTCS ca-
HUTApHBIMM HOpMamiu. B oOiem ciiyvae ypoBun
3BYKOBOTO JABJCHHS 3aBUCST IOMHMO HIYMOBOR
XapaKTEPUCTHKH MCTOYHHKA IIyMa OT Pa3sMepoB
H aKYCTHYECKHX KavecTB ToMelleHus, BbIbopa pac-
YEeTHOH TOYKM (€€ PAaCIOJIOKEHHS OTHOCHTEILHO
HCTOYHNKA IIyMa ¥ OTPAXJAFOILHX CTPOUTEIbHBIX
KOHCTPYKUHM) M OT HEKOTrOpbIX JApPYIHMX MeEHee
3HAYMTENBHBIX (DAaKTOPOB.

PacueTHble TOUKHM ClenyeT BHIOHpPATh BHYTPH
noMenieHAH Ha paboumx mectax, Gnmxaimux K
HCTOYHUKAM IymMa, WIM B 30HE IIOCTOSHHOIO
npebwiBanus Jroneil (#a Beicote 1,2—-1,5wM or
YPOBHS 1Oja), & TaKkXKe Ha NpUIICTAIOMIMX Tep-
PUTOPHUSX (HANpUMED, Ha TpaHUIE IUIOMIAIKA OT-
abixa).

Eciin B mOMCHICHHE MOCTYNAET HIYM OT He-
CKOJILKMX HCTOYHHKOB, TO YPOBHH 3BYKOBOTO JaB-
JIeHHsl B PACYETHBIX TOYKAaX CleJyeT ONpPEACIaTh
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12.4. Pacuem yposHeii 36yK06020 dasieHuA

IJISL KaXI0r0 HCTOYHHMKA OTAEIBHO (HATIPUMED, OT
BEHTH/IATOPOB —IIPUTOYHOTO H BBITSKHOTO, KOH-
LEBBIX [POCCENICH, BO3AYyXOpacnpeaeuTeIbHbIX
YCTPOMCTB | T.IL).

PaccMoTpuM Hanbosiee YaCTO BCTpCY4rOLIMe-
cfl Ha MpaKTUKE CIy4au.

Cuyuaii 1. PacyerHbie TOYKM HaxOOATCS HA
npuieraroniei K 3nanuto Teppuropuu. lllym Ben-
TUJAATOPA PACIPOCTPAHICTCA IO BO3IYXOBOAY U
H3JIy4aeTcs B OKPYXAIOLIEE IPOCTPAHCTBO vepes
pemleTKy WM IIAXTy, MO0 HETIOCPEICTBEHHO CTEH-
KaMH KOpIlyCca BEHTHJIATOPA MJIM OTKPBITHIM TIa-
TpyOxOM TIpM YCTaHOBKE BEHTHJIATOPA CHAPYXKH
3JaHNS.

OxTaBHBIC YPOBHH 3BYKOBOTO /1aBJICHUS B pac-
4CTHBIX TOYKaX ONpEAETAIOT N0 dopmylie

L = LPox-r - AL"ceTu - 201gra + IOIgCD - 11’
(12.6)
rae AL, —CyMMapHOe CHHWXKCHHE YDOBHS 3BYKOBOMH

MOUIHOCTH 110 IyTH pacllpocTPaHeHUs 3ByKa B BO3RYXO-
BOJE B paccMaTpuUBaeMoOM OKTaBHO# nosnoce, 1b; r,—pac-
CTOSIHME OT HCTOYHHKA INyMa OO0 DAcuyeTHOH TOYKH, M;
®-koahGuonesT HaNpaBlIEHHOCTH, XapaKTEPH3YIOLnH
CTelleHb KOHUIEHTPALMHA 3BYKa B ONpelesICHHOM HAINpaB-
JICHMYM MO CPaBHCHHiO C PABHOMCDHBIM H3JIyYCHHEM B
nonnyio chepy (puc. 12.3).

Ecnu r, 60nbmmie 300 M, To HEOOX0AUMO y4H-
THIBAThH 3aTYXaHHE 3ByKa B aTMoctepe, ocobeHHO
Ha uacroTtax Bblule 1000 T'm. Ecnu pacueTHas
TOYKAa HAXOAMUTCH B 3[1laHHMH, TO HEOOXOAUMO MO-
[OJIHUTEIBHO VYUTLIBATE CHUXKEHHME IIyMa, obec-
[EYMBAEMOE HAPYXKHBIM OrpaXXJAeHUEM B 3aBHCH-
MOCTH OT €TO KORCTpPYKIHH (TaGs. 12.8).

[Tpu uzMepeHun mymMa Kak Ha IPUIICTAIOMICH
TEPPUTOPHUH, TaK M B 3JaHUU HEOOXOJHUMO YuH-
THIBATH LIYMOBOH (hoH. [ns ollpenencHust ypoBHs
1IyMa TOJbKO OT CHCTEMBI BCHTWISIIMH U3 CyM-
MapHOTO YPOBHS cleAyeT BBIYECTDH IONpPAaBKy, 3a-
BUCSIIYIO OT Pa3HOCTH ypOBHEH Npu paboTaromieit
¥ BHIKJIFOYCHHOH CHCTCMC BEHTHIISL{MM:

PassocTe ypoB-
wei,gb. . . . .0 1 2 3 4 59=210
Monpaska, ob 2107 4 3 2

Cayuaii 2. McToynuk myma (reHepupyromas
1WyM pelieTka, IijiagoH, ABTOHOMHBINA KOHIMIHO-
HCD ¥ T.I1.) HaXOQUTCA B PacCMaTpPHBAEMOM IO-
Mentensn (cMm. puc. 12.1).

OxTaBHBIE YPOBHU 3BYKOBOro AaBJICHHA, nb,
co3aaBaeMbI€ B PacyeTHOM TOuYKe paccMaTpuBae-
MBIM HCTOYHHKOM IIyMa.

Q#*
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Puc. 12.3. Koaddpuuuent nanpaprennoctn @ B 3aBucH-
MOCTH OT PacnojiokeHHA 060pynoBaHUs

I pasHOMepHoe cthepuueckoe H3iydense, @ = | (oTpaxarolumx

noBepxHocTel HET); I]-paBHOMepHoe mnonycdepuyeckoe H3lyue-

aue, @ = 2 (oiHa OTpaxatollias MOBEPXHOCTL); [1] - paBHOMEpPHOE

uisiydeHue B 1,4 cheph, © = 4 (ase oTpaxaroliye NOBEPXHOCIH);

IV- paBHOMepHoe u3.lysenne B 1/8 chepel, © = 8 (Tpm oTpaxaro-

e MoBepxHociu), V- 60ibmwoll HeioYHHK (MOXer 3aBHCETh OT
HalpaB.JICHHS)

L=L

Poxr

4) 12.7)
+—). :
5 (

il

101((1)
+
g4

nr?

rae ©—xoap$UIMEHT HAaNpaBIeHHOCTH (MPY OTCYTCTBUH
NMacHOPTHBIX JAHHLIX OnpenenseTcs no puc. 12.4); r - pac-
CTOSIHHE OT I'eOMETPHUYECKOrO HEHTpPA MCTOYHHMKA IIyma
[0 pacdeTHol ToUkH (P. T) Mt paboueii 3081, M; B, —no-
CTOAHHAS MOMEIUEHNA C MCTOYHMKOM IyMa B paccMar-
pUBaEMOii OKTABHOIA Mojioce, M2.

JAns HeGonbIIMX TNOMENICHUHE 0OBEMOM AO
120 v 1 IpH PacHONONEHEH PACYETHON TOUKH He
MEHEE YeM Ha PAacCTOSHUU 2 M OT PCILUeTKH WIHN
nnadoHa, KOTAa MOXHO peHeOpeds HepaBHOMED-
HOCTBIO 3ByKOBOTO IOJIst B MX 00beMe, CpEAHHUE TTO
TIOMEMICHUO YPOBHH BBIYHCIISAIOT IT0 QopmyJic

L=L, —10igB,+6. (12.8)

TTocrosiuyio momMeneHuss B B OKTaBHBIX 110-
JIocax 4acToT CHEAYET ONPEACHAThH mo (opMylie

B = Biooo K, (12.9)

rae B, ,,,—TMOCTOSHHAS TMOMEIIeHHs, M?, Ha CpelHe-
reoMeTpryeckod 4acrore 1000 ', ompeneisemas o
1abn. 12.9 B 3aBucuMoctu or obwvema V, m°, um Tuma
NOMEUIEHU N, |l —4aCTOTHBIA MHOXMTEIL, ONpeAe/IAeMBblIil
mo tabn. 12.10.

Ecnin B moMelIeHHH HAXOOUTCA HECKOJIBKO
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TABJIMNLA128 CHUXEHHUE IYMA, OBECHEUMBAEMOE THITOBBIMHU HAPY XXHBIMK
OTIPAXJEHUAMMU 3JAHUN

Koucrpykuus CHukeHHe IIyMa, 1B, MpHU cpeqHereOMETPHYECKUX HacTOTax
OKTaBHBIX nosioc, I'n

63

125 250 500 1000 2000 4000 8000

Tunosas CreHa:

C OTKPBLITHIMH OKHamd, o0inas IUIoHanb
KOTOpPBIX cocTaBiseT 5% IUIolaay Hapyx-
HOH CTEHBI

C OTKPBITBIMH HEOOMBIIUMH (HOPTOYKAMH,
obmas maomans KOTopeix cocTasisieT 1 %
IUTOIIA/Id HAPYXHOM CTEHBI; BCE OKHA 3aK-
PBITHI

C 34KpBITBIMH, HO OTKDBIBAIOIIHMHCSA OK-
HAMH, ILIOLIAb KOTOPBIX COCTaB/IseT oT 10
no 20 % miomaad HapyKHOU CTeHBI

C YIUTOTHEHHBIM OCTEKJICHHEM TOJILIMHON
0,006 M (6 Mm), noUIaab KOTOPOTO COCTARB-
nset 50 % mnnomand HapYXHOH CTEHBI

Crena 6¢3 OKOH U meneil Maccoi, kr Ha 1 m?
IUIOMA/M TTOBEPXHOCTH:

TABJIUWIA 129. HOCTOAHHAS MOMEIEHUNI

okosio 100
” 250

HA YACTOTE 1000 I'x

9

13

19

14

24
32

Tun Homemenns B, 000> M?

nome-
LICHUA

1

C He6GoapIINM KOJIMYECTBOM JHo- V /20
el (MetanioobpabarbiBaronue

XU, TCHEPATOPHBIC M MAlIUHHbIC

3ajbl, UCHBITATSIBHBIE CTECHObI H

T.1L)

C kectkoit Mebenbio u Gombmm  V/10
KOJIMYECTBOM JIFOJACH HJIM C He-
6OoNbIUEM KONMHYECTBOM JIIOACH H
Markoif mebenpro (nabopartopuy,
TKallKHe ¥ JepeBooOpabaThiBaro-

HIMe UeXH, KaOUHETHl H T.11.), BEH-
THJISUHAOHHBIC KAMEPbI

C GompmuMm KomayecTBoM Jtoned  V/6
1 Markoit mebenpro (paboune mo-
MELLEHU 3TaHUI ynpaBicHUii, 3a-

JBl KOHCTPYKTOPCKHX OrOpo, ay-
IUTOpUM Y4eOHBIX 3aBeIcHHH, 3a-

JbI PECTOPAHOB, TOPTOBBIC 3aJbI
Mara3siHoOB, 3ajbl OXHAAHHS ad-
pOIlOpTOB H BOK3aJI0B, HOMCpa
TOCTHHHII, KJIACCOBBIC TIOMEIICHHS

B IIKOJaX, YUTAJbHBIC 3aJibl
OHOIHOTEK, XKHUIIBIC TTOMEINCHAS H

T.1L.)

IMomemenus co 3Bykomorjomaro- V/1,5
el OGJIMIIOBKOM ITOTOJIKA ¥ YaCTHU

CTeH

10 11 12 13 14 15 16

14 15 16 17 18 19 20

20 22 24 26 28 30 30

20 26 28 29 30 31 33-

25 37 30 33 38 43 48
34 36 38 42 48 53 58

8 16=457 |
‘ ST
F ”//"""_—‘
;I
? 7 -
1 - 57
(AAY —
: ] B e mmm
4 gpa e
3 J A
2 ’/7 '//
7}" ] 7

W152030 5070700 200300500 1000fVFors,lu-m

Puc. 12.4. CxeMa BO3MOXHOIO pa3sMelleHHus BCHTHIALA-
OHHBIX OTBEpCTHit (peleTok) (@) ¥ kpusbie Kodddumm-
€HTa HanpaBjieHHOCTH n3nyyeHus © ucTounmnka yma (6)

MCTOYHHKOB OJMHAKOBOH 3BYKOBOH MOILIHOCTH, TO
YPOBHHU 3BYKOBOrO [AaBJIEHWs B BbIOpaHHOW pac-
YeTHOH TOUYKE onpenensior no dhopmyie:
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TABJIWIA 12.10. YACTOTHBIA MHOXUTEJ p

O6bemM noMeIeHuA v,

3HaveHus W AJis CPEAHEreéOMETPHYCCKHX YaCTOT OKTABHBIX I10JIOC, '

M

63 250 500 1000 2000 4000 8000

< 200 0,8 0,75 0,7 0,8 1 1,4 1,8 2,5
200-1000 0,65 0,62 0,64 0,75 1 1,5 24 42

> 1000 0,5 0,55 0,7 1 1,6 3 6

TABJIHMIA 12.11. OUEHKA 3BVKOIIOTJIOMEHWA IMOMEIMEHWA', PASHOCTS L,-L
Brnicota nome- XapakTepHUCTHKA L,~-L
[EHUs, M HOBEPXHOCTEH [pH CPEHETeOMETPUYECKUX YaCTOTAX OKTABHEIX NMoioc, I'm
63 125 250 500 1000 2000 4000 8000

Tseparie 4 2 1 1 1 2 2 3
3 Cpennue 4 4 4 4 4 4 4 5
Msrkue 4 5 6 6 6 6 7 7
Teeparie 4 2 1 1 1 2 3 5
6 Cpennue 4 4 4 4 4 4 5 6
Msrkue 4 5 6 6 6 6 7 8
Tsepnbie 4 2 1 1 2 2 3 6
9 Cpennue 4 4 4 4 4 5 5 7
Misirkue 4 5 6 6 6 7 7 8
Tsepnasie 4 2 1 1 2 2 4 7
12 Cpennne 4 4 4 4 4 5 5 8
Mirkue 4 5 6 6 6 7 7 9

! 3Hauenns npuBeeHbl AL CTAHAAPTHOTO TOMELIEH S TUIOIaAbIo 11,5 M? ; i Apyrux nuomaeit

CJie/lyeT BHOCUTH IOMpPaBky 1o Ttabm. 12.12.

2P 4n
= e+ — 12.1
L Ll’on + 10]g<,§1 47\:7';2 + B) ’ ( 0)

[ie m—YHUCJIO BO3XYXOPACTIpEJEIUTEIbHBIX YCTPOHCTB
(pemeTok), GaMXANAIINX K pacyeTHOH TOYKE, OT OUHOH
CHCTEMBbI BEHTHIISAIMH, KOHAXIIMOHKPOBAHUS BO31yXa HITH
BO3AYIIHOrO OTOILUIEHHs (T.€. PEIUeTOK, AT KOTOPBIX
r, < 5ryuss 38ECH 1, —PACCTOSHHE, M, OT PACYCTHOM
TOYKH OO AKyCTHYECKOro HEeHTpa Osmkaimedl peiueTku);
n—o0IIee YUCI0 BO3AYXOpACHPENEIUTEIbHBIX YCTPOHCTB
(peweToK) OAHOM paccMaTpUBaeMOH cucTemsl; @, r,—T0
Xe, uTo ¥ B Gopmysne (12.7) mag i-ro Bo3gyxopacnpeie-
JIUTENBHOrO YCTPOHCTBA (pEIeTKH).

JUstst THIIMYHBIX NMOMEUIEHUH pa3JIMYHOTO Ha-
3HAYEHHS CO CpEeJHHMHM MPOIOPLUAMH 3HAYCHHE
pasnoctd L, - L ¢ ToqHocTsio A0 + 1 wu +2 nb
MOXHO OIIEHHTH TMONb3ysch Tabm. 12.11-12.13

Coay4aii 3. PacueTHas To4Ka HaXOJUTCS B BEH-

TUIMPYEMOM IIOMEILEHUH, KOTOPOe HAJ0 M30JIH-
poBaTh OT LIyMa.

Illym oT BEHTWJISATOPA WM TEHEPHPYIOINETrO
WyM Jpoccesisi, TPOMHMKA M T.II. PacIpoCTpaHs-
eTCs IO BO3/IyXOBOJAM CHCTEM H H3JIydaeTcs B MO-
MellleHHe Hepe3 BO3AYyXOpPacIpeAeIuTeIbHbIE N
BO3/IyXOIIpUEMHbIE YCTpOWCTBA (HApUMeEp, pe-
weTky wim ragossl). OKTaBHBEIE YPOBHH 3BY-
KOBOTO [I4BJICHHS B IOMELIEHUH ONpPeesaoT A
Ka)XJOro HCTOYHHKA Iyma o (Gopmynam:

IpH NMPOHUKAHHK IIyMa B IOMEIICHHE Yepe3
OIHO BO3IyXOpaclpeAeUTeIbHOE YCTPONCTBO

L=L

Poxr

_ Achm + lolg(4—z$ + %)

(12.11)
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Taaea 12. Bopvba ¢ wlymom ycmanogoK selmuAfyuu u KOHOUYUOHUDOBGHUA

TABJHUILIA 12.12. IIOIIPABKA HA IUIOIDAOBL
TIOJIA 1 MUHUMAJIBHBIE PACCTOAHUSA IUIA
TIOJIL3OBAHUA TABJIL 12.11

Ino- IInomaps mo- ITon- MuHHManbROE pac-
Imanb BepXHOCTeH mo- paB-  cTosHuEe® no 6m-
nona, Mm% Memenns, m?  ka**, xaimeil pereTku, M,

nb  mpu gxcne pemeTok

11,5 60 0 13 1 08 07
23 100 +2 1,7 14 1,1 09
46 185 +5 23 1.8 14 11
93 325 +8 31 23 18 14
185 600 + 11 3,1 23 18
370 1150 +11 55 3,1 24

* Ecyiu pacueTHasi TO4Ka pacrosioxkena Gimke
TIPUBENCHHBIX B TaOJHle PAaCCTOSHMIA, TO JAOMH-
HUpPYET HPSAMOIl 3BYK U HaZlO NOJIB30BaThCs (Gop-
mynoit (12.7).

** JlonpaBky cieayeT npubaBATh X 3HAYeE-
HHIO, onpejeIeHHoMy 1o Tabm. 12.11.

TABJIHUHA 12.13. XAPAKTEPUCTHUKHU
3BYKOIIOIJIOIEHUS ITOBEPXHOCTEN
TIOMEINEHUN PA3JIMUHOI'O HASHAYEHUS

Xapakrtepuc- CpenHuid
THKa ToBepX- Ko3addumm-

Homewenns

HOCTEH IIOMe- EHT 3By-
LIEHHAS KOIIOTJI0-
IOeHUu A
TeneBU3HOHHBIE CTYUH U Msrkune 0.4
PanuoOCTYIUH, TEATPHI,
JIEKLIMOHHBIE 3aJThI
Konneprarele 3amel, Mara- Cpexanue 0,2
3UHBI, PECTOPAHBI, KOHTOPHI,
KOH(EPEeHII-3aIbl, HOMepa
TOCTHHHMII, IIKOJbI, O6OJIb-
HHIBI, XKWIBlEe aoMa, Oub-
JIMOTEKH, floMemenus s
CYETHBIX MAIIMH H TIp.
CnopTuBHBIE 3aBl, Ipou3- TBepible 0,1

BOJICTBEHHEIE IIOMENICHUS
(abpux u 3aBOAOB

IIpY IPOHMKAHHUY LIyMa B TOMELIEHHE Yepe3
HECKOJIBKO BO3AYXOPACIpPEETUTE/IbHBIX YCTPOUCTB
(peuIeTox) OAHOM CHCTEMBI

L=L

Pokr

™ @ 4n
~ ALy, t 1°‘g(l§1 dur? ‘5)’

(12.12)

rae AL,  —CyMMapROE CHHXEHME YPOBHS (IOTepH) 3BY-
CeTH
KOBOif MOLUHOCTM MCTOYHMKa Iiyma, nb, B paccmarpu-

BaeMOi OKTABHOU IOJIOCE HacTOT IO HYTH PacIpocTpa-
HEHMS IIyMa B 371EMEHTAX CETH O BBIXOAA B MOMEILCHHE
gepe3 MEPBYIO PEINETKY, BKJIKOYAA MOTEPH OTPAXKEHHS OT
MepBoii (0 Xo4y 3ByKa) PEIUETKH.

[Tpu pacuere o popmyie (12.12) B 3HaueHue
AL‘,Cm HE CIe[yeT BKIIOYATh CHUXEHHE YPOBHS
3BYKOBOW MOLIHOCTH IIPH €€ paclipelefieHdHH Ha
HECKOJIBKO PEILETOK B OJHOM MOMEIUCHUM, 4 IIpu
OIpe/icICHUH TIOTeph OTPAXKEHHUS OT OTKPBITOTO
koHma no Tabn. 12.4 creayer Oparhk IUTOWAND
OJHON PEelIETKH.

PacueT ypoBHeill 3ByKOBOrO JaBileHus Mo Gop-
mymam (12.7) u (12.10)—(12.12) cipaseninius, eciin
OTHOILCHHE MEHBIIErO pa3Mepa NOMEIIeHHsT K
6onslnemy He mpeBwliuaer 1:5. B mapyrux ciyua-
X (HAampHMep, NPOU3BOACTBEHHOE IOMEIEHHE
c OGompmoll mIOmAABIO NOJA HpH HeGOJIBLION
BBICOTE IOTOJIKA) IOCTOSHHYIO IIOMenleHust B pe-
KOMEHJyeTCcs ONpeAeNsaTh Mo Tabx. 12.9 B 3asu-
CHMOCTH OT BOOOpakaeMoro obbema, onpeaese-
MOro 1o (gopmyie

V' = 5h2b, (12.13)

roe si-MeHplIMA pa3Mep NOMEMIEHUS, M; b—BTOpo# mo
BEJIMHYMHE Pa3Mep NOMELeHUs, M, ecad b < 5h.

Ecau b > 5h, TO

V' = 25K, (12.14)

st meGonpmux no o6beMy HOMEHIEHHA

L=L, —AL, —10lgB+6. (12.15)
12.5. CHXXEHUE YPOBHEM 3BYKOBOI
MOIIHOCTH 10 IIYTU
PACIIPOCTPAHEHUS INYMA
B BO3JYXOBOJAX !

CumwkeHHe ypoBHeH (3aTyxaHmHe) 3BYKOBOM
MOLIHOCTH HCTOYHHKOB IUyMa, HAalpUMep BEHTH-
JIATOPA HIIH APOCCENS, IPH MPOXOXIACHUN MO BO3-
IYXOBOAAM OIIPENEISIOT HOCIEAOBATENLHO IS
KaXJOTO 3JE€MCHTA CETH H 3aTeM CYMMHUDYIOT.
Crnenyer UMeTh B BUAY, YTO JaXe B aKyCTHYECKH
He 00pabOTaHHBIX CHCTEMAaX BEHTWIALNH COOCT-
BEHHOE 3ATYXaHHE BECbMa 3HAYMTEIBHO U €ro
HEOOXOZUMO YYUTBIBATS.

CyMMapHOe CHIDKEHHe YDOBHEH 3BYKOBOM

! JlaHRBIe 3TOrO IYHKTa OTHOCATCA K 3aTyXaHHIO
6e3 yuyera BausnHMA moToka. Illym, remepupyeMsiii moTo-
KOM B (haCOBHBIX 3JTEMEHTaX, CACAYET YYMTHIBATH IO
CleunajabHOl JMTepaType, a 3aTyXaHue ero Ipu pac-
TIPOCTPaHEHUH B BO31yXOBOOaX — 10 HACTOAINEMY ITYyHKTY
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TABJIWLA 12.14. CHOKEHUE VPOBHEH 3BYKOBOI MOIIHOCTU B METAJIJIMYECKUX
BO31VXOBOAAX IMPAMOYTOJIBHOT'O U KPVIJIOI'O CEUEHUA

ITonepeunoe I'unpasnuueckuii CHuxeHue ypoBHEH 3BYKOBOH MOIUHOCTH, A5, pH cpeaHereOMeTpHIECKHX
CeyeHHE  BO3AYXO- mHameTp D, MM 4acTOTax OKTaBHHIX mooc, I'y
BOOA

63 125 250 500 1000 2000 4000 8000

IpsMoyronpHOe 75-200 0,6 0,6 0,45 0,3 0,3 0,3 0,3 0,3

210-400 0,6 0,6 0,45 0,3 0,2 0,2 0,2 0,2

410-800 0,6 0,6 0,3 0,15 0,15 0,15 0,15 0,15

810-1600 0,45 0,3 0,15 0,1 0,06 0,06 0,06 0,06

Kpyrnoe 75-200 0,1 0,1 0,15 0,15 0,3 0,3 0,3 0,3

210-400 0,06 0,1 0,1 0,15 0,2 0,2 0,2 0,2

410-800 0,03 0,06 0,06 0,1 0,15 0,15 0,15 0,15

810-1600 0,03 0,03 0,03 0,06 0,06 0,06 0,06 0,06

Ilpumedanus: 1. [Ipy HaMMunk TEIUIOM3O0JIALUMU Ha METAJUIMYECKHX BO3JYXOBOJAaX AaHHble Tabiumbl cleayer

YBEIMYHUBATHL B 2 pasa.

2. CHuXeHHeM YPOBHEH 3BYKOBOH MOIHOCTH Ha NPAMBIX Y4acTKaX KHPIMYHbIX M OETOHHBIX KAHAJOB M3-3a

BBICOKO# JKECTKOCTH MX CTEHOK MOXKHO npeﬂe6pe%.

MONIHOCTH, B, 10 MyTH pacnpocTpaHeHus LyMa
CHERYET ONpeneNsTs Mo dopmyie

AL, =3 AL,,

Peern =1

(12.16)

rae AL, —CHWXEHUE OKTABHBIX YPOBHEH 3BYKOBOW mom-
HOCTH B OTZHACJIbHBIX 3JIEMEHTaxX BO3OYXOBOJOB, ,ElE; n -
061[.[68 KOJIHYECCTBO 3JIEMCHTOB CETH BO3JYXOBOLOB.

pu pacnpocTpanenuu wymMa MO NPSAMBIM
y4acTKaM BO3/AyXOBOJOB HX CTEHKH HAYHHAIOT
BuOpUPOBATEL MO BO3/IeHCTBUEM 3BYKOBBIX BOJIH,
W Ha HH3KHX 9YacTOTax IIPOUCXOJUT 3aMeTHOE
CHHKEHHE ypOBHeH 3BYKOBOIM MOIIHOCTH, IIpHYeM
y NpSAMOYrOJBHBIX KaHajgoB OHO 6O0jee BHICOKOE,
4eM Y KpPYIJBIX.

CHuxeHHEe OKTABHBIX YpPOBHeH 3BYKOBOM
MOIUIHOCTH ALP, nb, wa 1 M JIHHBI B NPSMBIX
Y44CTKAX METAIMYECKHX BO3AYXOBOAOB IIPSAMO-
YrOJIBHOTO M KPYTJIOTO CEYeHHH CIeiyeT IPWHH-
maTk 1o tabn. 12.14.

Ha noBopoTax BO3AYXOBOJOB 3HAYMTEILHASN
YACTH PHEPIMH OTPAXAETCA OGPATHO K UCTOUHHKY
3ByKa. B Kpyrielx kananax OTpa)KeHHE MeEHbILE,
4eM B MPSAMOYroJbHBEIX. OTpaskeHne MoOxXeT ObITh
YBEIMYEHO C NOMOILBIO 3BYKONOTJIONAIOEH 06-
JIMIIOBKH CTEHOK KaH4sa A0 U MOcje NOBOPOTa.

CHmxeHnde YpOBHEH 3BYKOBOH MOLIHOCTH B
NpAMOYTOJIBHBIX HEOOIHIIOBAHHEIX M OGIHIOBAH-
HBIX y4acTKax NOBOPOT4 BO3JYXOBOJIOB OIpee-
qaroT mo 1aba. 12.15. Ilpu yrie noBopoTa MeHb-
meM WM paBHOM 45° CHUXEHHE YPOBHEH 3By-
KOBOM MOIIHOCTH He y4HTBIBaroT. 715 2ddexTus-
HOTO 3aTyXaHHs HeOOXOAUMO OGIHIEBATh HMEHHO

TABJIKIIA 12.15. CHWXKEHUE YPOBHEW
3BYKOBOM MOHIHOCTH B OBJIMIIOBAHHbLIX U
HEOBJIMLIOBAHHBIX IIPAMOYIOJIBHBIX
ITOBOPOTAX

MecTo o6uuuoBku ¥ CHibkeHHE YPOBHEH 3BYKOBOH MOI{HOCTH,
wKpxHEa nosopota D, ab, npy CpeaHEreOMeTPHUECKUX HaCTOTax
MM OKTaBHBIX no.10¢, I'nn

63 125 250 500 1000 2000 4000 8000

Be3 o6nunoBku:

125 0o 0 01 5 7 5 3
250 o0 01 5 7 5 3 3
500 0o 1 5 7 5 3 3 3
1000 1 5 7 5 3 3 3 3
2000 5 7 5 3 3 3 3 3
Jlo moBopoTa:
125 6 0 0 1 5 8 6 8
250 0 01 5 8 6 8 11
500 0 1 5 8 6 8 11 11
1000 1 5 8 6 8 11 11 11
Ilocne nosopora:
125 0 0 0 1t 6 11 10 10
250 0 0 I 6 11 10 10 10
500 0 1 6 11 10 10 10 10
1000 1 6 11 10 10 10 10 10
2000 6 11 10 10 10 10 10 10
Jlo u mocne mo- '
BOpoOTa
125 0 0 0 1 6 12 14 16
250 0 0 I 6 12 14 16 18
500 0 1 6 12 14 16 18 18
1000 1 6 12 14 16 18 18 18

ITpumeuanue. Jlauuple CIPaBeIUBbI, €C/IH AIHBA
00MUOBAHHOrO Y4acTKa COCTaBlseT He MeHee 2 D, a
TommuMHA ob6nvmoBku paBHa 10 % wmmpursl D. das
06JIMIOBOK MEHbIUEH TOJMIIMHB AJIMHY OOJIMLOBAHHOIO
Y4aCTKa ClleayeT MpPONOPLHOHAIBHO YBEJIMYUBATD.
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TABJAMLA 12. 16. CHXXKEHUE YPOBHEN
3BYKOBOU MOIIHOCTH B TIJIABHbBIX
TIOBOPOTAX BO3JVXOBOJIOB

IMupuna moBopoTa CHMXKeHHe YPOBHEH 3BYKOBOH MOLU-

D, MM Hot AL, nb, npu cpenHereoMer-
PHYECKHX YACTOTAX OKTABHBIX IIO-
aoc, I'n
63 125250 500 1000 2000 4000 8000
125-250 0000 1 2 3 3
260-500 0001 2 3 3 3
5101000 o012 3 3 3 3
1100—-2000 0123 3 3 3 3

60KOBBIE CTOPOHHI B IUIOCKOCTH HOBOpoTa. [ns
TIJIABHBIX TIOBOPOTOB CHHXKECHHE YPOBHEH 3BYKOBOM
MOIUHOCTH yka3aHo B Tabn. 12.16.

CHmxeHUe OKTaBHBEIX YPOBHEH 3BYKOBOM
MOLUHOCTH ALP, nb, npm H3MeHeHUH WWIOLIAAH
TIOTIEPEYHOTO CE4EHHMS BO3IYXOBOAA ONPEACIseTCs
B 3aBHCHMOCTH OT YaCTOTHI U Pa3MepoB Iomeped-
HOTO CeYeHMsI BO3/{yXOBOAOB IO CJeAYIOIIAM Gop-
Myam:

TIpH pa3Mepax MONEePeYHOrO CEUeHUS BO3IYXO-
BOIA, MM, MEHBIINX, YeM yKa3aHsl B Tabmn. 12.17

(m, + 1)

AL,=101g m

, (12.17)

rie m, - OTHOIIIER}E IUIOINAAeH MONePEeTHbIX CeUeHMA BO3-
IYXOBOJA:

m, = F,[F, (12.18)

(F, u F,—ruomaan nonepeyHoro CeueHus BO3AY-
XOBOJA COOTBETCTBEHHO [0 M IIOCIE H3MEHCHHS
CedYeHHs TO TyTH PACIPOCTPAHEHHS 3BYKd, M7);

IIpH pa3Mepax TONEPEeYHOTrO CEUYEHUS BO3aY-
XOBO/d, MM, PaBHBIX HJIH OOJBIINX, 4eM YKA3aHBI
B Tabm. 12.17,

AL, = 10lgm, (npu m, > 1),
AL, =0 (upu m, < 1).

(12.19)
(12.20)

IIpu nnaBHOM mepexoe BO3AyXOBOAA OT Of-

HOTO CEe4CHHS K JPYFOMY CHIDKEHME OKTABHBIX
ypOBHell 3ByKOBOU MOLIHOCTH HE YYHTHIBAIOT.

HampumMep, eciM 1o myT¥ PacnpOCTPaHEHHS 3BYKa
BO3Iyx0BOJ cederMeM 200 x 300 MM pe3KO NepexOIuT
B BO3AyxoBoj ceueHHeM 500 x 600 MM, TO CHYXEHHE
OKTABHBIX yPOBHEH 3BYKOBOH MOLJHOCTM Ha 4acTOTax
63-1000 I'n HaxonsaT no dopmyne (12.17) ¥ oHO paBHO
2,5 nb, a yaunnas ¢ 2000 I'u-no dopmyse (12.20) 1 ono
PABHO HYJIIO.

CHuXxenne OKTaBHBIX YPOBHell 3BYKOBOW
MOIUNHOCTH IIOCIE€ pasBETBIEHHS BO3AYXOBOLA
cleayeT OUpeAesaTh N0 Gopmyle

ZF gra, (m, + 1)
m

AL, = 101g[ } (12.21)

OTB, 1 4

rae m,—OTHOIIEHHE IUIoImaned ceyeRUud BO3AYXOBOAOB;
m, =F/XF,, ;s F,. B F-IUIOIAaad HONepeyHoro ceue-
HHSL BO3IYyXOBOJA COOTBETCTBEHHO OTBETBJICHHS H Iiepen
oTBeTBIeHHEM, M%; IF —CcyMMapHas IUIom@anb Hore-

o1B 1
2

PEYHBIX CedeHHil BO3LYXOBOJOB BCEX OTBETBJICHMIL, M°.

®opmyna (12.21) yumThIBaeT 3aTyxaHHe 3a
CUET PA3eieHHd 3BYKOBOH MOLIHOCTH IIO OTBET-
BIEHHAM M IOTEPH, OOYCITOBIIEHHbIE BHE3AMHBIM
M3MEHEHHEM IUIOWAAN HONEPEYHOTO CCYCHHMS.

Ecnn Bo3myXxoBOJA paccMaTpHBAEMOrO OTBET-
BJICHHSI B Ppa3BETBJIEHHH IIOBepHYT Ha 90°, 1O
K CHIDKEHHIO OKT4BHBIX YPOBHEH 3BYKOBOH MOLI-
HOCTH B Pa3BETBJICHHH, DACCYHTHIBAEMOMY IIO
dopmyne (12.21), HeoOXxOUMO KOOABUTH CHIKE-
HHE OKTABHBIX YPOBHe 3BYKOBOI MOLHOCTH B T0-
BOpOTE.

Koraa Bo3nyx BEIXOZUT B NOMEUICHUE Yepe3
OTKDBITHIH KOHEILl BO3AYyXOBOAA HJIM BEHTHJIALM-
OHHYIO peIleTKY, TO IPH 3TOM Hd BHIXOAE IIPO-
HCXOANT OoTpaxeHne 3Byka. CHikeHume ypOBHel
3BYKOBOM MOUIHOCTH 3aBHCUT OT YacTOTEI, IO-
MEPeYHOTO CEYEHHS PEIIETKH WIH BO3MyXOBOIA
H OT PAaCIOJIOXKEHHs! BBIXOAHOTO OTBEPCTHSA OT-
HOCUTEJIBHO OTPaXKIeHHH IIOMEIICHHUS.

CHuxeHMe OKTA4BHBIX YPOBHEH 3BYKOBOH
MOIIHOCTH B pE3yibTaTe OTPAXCHHUS 3BYyKa OT
OTKPBITOTO KOHIIA BO3/IyXOBO/A WIN PEIIETKH Ja-
HO B Tabun. 12.4— 118 pacnoyIOXeHns 3aIoIUIUII0

TABJIMIA 12.17. ONPEAEJNIEHUE TIPEAEJLHOI'O PABMEPA BO31YXOBOJA

CpennereoMerpudeckue  MeHblnii pasMep nepporo o CpemHereoMeTpudeckde — MeHbUIMIA pa3Mep mepBoOro mo
YaCTOTHI OKTaBHBIX IIOJIOC, XO4Y 3ByKa IONEPEYHOrO Cede-4aCTOTHI OKTABHBIX IIOJIOC, XO4Yy 3BYKa IOIEPEYHOrO Cede-
T HHUS BO3IYXOBOL3, MM Tu HHS BO3AYXOBOAA, MM

63 5000 1000 400

125 2500 2000 200

250 1400 4000 100

500 700 8000 50
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TABJIMLA 12.18. CHWKEHUE YPOBHEN
3BYKOBOW MOIIHOCTHU B PE3YJILTATE
OTPAXEHHUSA 3BYKA OT OTKPBHITOIO KOHLIA
BO3/IVXOBOJA UJIU PEIIETKY,
BBICTYIIAIOIINX B ITOMEIMEHUE WJIN
ATMOC®EPY

[Muame1p Bo3myxoBo- CHWXEHHE OKI1aBHBIX YpOBHEH 3BYKOBOI
Ja MM KOpeHb KBaJ- MOIIHOCTH, ,lIB, npu CpenHchOMEIpH‘{CCKHX
PaTHLIH M3 IUIOWIAAM  4aCTO1aX OKTABHBIX nosoc, I

NPSMOYTOJIBHOIO  BO3~
JyXOBOJa WIIH pEIueT-
KH, MM
63 125 250 500 1000 2000 4000 8000
25 36302418 12 6 6 O
50 30241812 6 2 0 0
80 262014 8 3 0 0 O
100 2418126 2 0 0 O
125 216104 1 0 0 O
140 210159 4 1 0 O O
160 20148 3 0 0 O O
180 9137 2 06 0 0 O
200 18126 2 0 0 0 O
225 1711 5 2 0 0 0 O
250 16104 1 0 0 0 O
280 159 41 0 0 0 O
315 148 3 0 0 0 0 O
350 13720 0 0 0 0
400 126 20 0 0 0 O
450 11520 0 0 0 O
500 0410 0 0 0 O
560 2410 0 0 0 O
630 8§ 300 0 0 0 O
710 7200 0 0 0 0
800 6 200 0 0 0 O
900 52000 0 0 O
1000 4 100 0 0 0 O
1250 3000 0 0 0 O
1400 2000 0 0 0 O
1600 2000 0 0 0 O
2000 106000 0 0 0 O
2500 0000 0 O 0 O

co CTeHOW W B Taba. 12.18-pgnsa ciydad, xormga
BO3/YXOBOJ (peilieTka) cBoOOIHO BRICTYIAET B IO-
Melenne win atMocgepy. CHIDKeHHE YpOBHEH
3BYKOBOM MOIIHOCTH B KaJOpHUdepax H BO3IYXO-
OXJIAMTENSIX TPHHUMAIOT paBEbIM 1,5 nb. Cym-
MapHOE CHIKEHHe YPOBHeH 3BYKOBOW MOLIHOCTH
B CEKIHAX HEHTPaIbHBIX KOHAHIIKOHEPOB MM TH-
MOBBLIX TPHUTOYHBIX KaMep MOXHO TPHHUMATH
10 n1b Ha BCcex yacToTax.

12.6. OITPEJAEJIEHUE
TPEBYEMOI'O CHIMXKEHUS IYMA

Tpebyemoe CHWKEHHE OKTABHBIX YDPOBHEH
3BYKOBOTO MdBJICHHS DPACCYMTBIBAIOT OTIEIBHO
IS KaXI0rO HCTOYHMKA IIYMd, HO IPH 3TOM

YYUTHIBAXOT 06ulee YHCIO OMHOTHUIHBIX MO CIEKT-
pPY 3BYKOBOH MOIIHOCTH HCTOYHHKOB IIyma H
YPOBHH 3BYKOBOT'O AABJICHHS, CO3/7aBacMble KaX-
IbIM W3 HHX B PacueTHOH Touke. B obuiem ciydae
TpeGyemMoe CHIKeHHe MyMa JUIS KaXAOro MCTOY-
HHKA JOJKHO OBITH TakuM, 4TOOBI CyMMapHHIe
YPOBHH BO BCEX OKTABHBIX IIOJIOCAX 4YACTOT OT
BCEX MCTOYHHMKOB IIyMa He NpPEBBLIHIANN JOIYCTH-
MEIX YpOBHel 3ByKoBOTo AasneHus. KoHTponsHoe
CJIOXKEHHE YPOBHEH MOXHO CHeNaTb IO JaHHBIM,
NpUBeNeHHBIM B Tabm. 12.1.

[Tpn HamMYuM OAHOTO UCTOYHHKA LIyma (Ha-
IpHMED, 4ABTOHOMHOTO KOHAWIMOHepa) Tpebye-
MO€ CHH)KEHHME YPOBHEH 3BYKOBOrO [J4BIICHUS B
pacueTHON TOYKEe B MOMEUICHHH HJIX HA TEPPUTO-
puHa ompenenasior no Gpopmyne

ALz =L — Lyon, (12.22)

rae L—ypoBerb 3BYKOBOTO gaBieHus, AB, B pacueTHOi
TOYKE B PacCMAaTpHBaeMOH OKTaBHOH IIOJ0CE 4acTor,
CO3/aBaeMblil JaHHBIM HCTOYHHKOM Imyma (cM. 1L 12.4);
L . —AONyCTHMbIA OKTaBHBIA YPOBEHL 3ByKOBOT'O AaBJle-

‘mor

HHS, L[B, JJIg CHCTEM BEHTHJIALMH, KOHIUIUOHUPOBAHASA
BO3[yXa K BO3AYINHOIO OTOIUIEHHs, (cM. IL 12.2).
TpebyeMoe cHEXKEHHEe OKTaBHBIX YPOBHEH
3BYKOBOTO MaBJEHUS B paéquHoﬁ TOuYKe B TIO-
MEINEHHH WM Ha TEPPUTOPMHU IPH HAJIMYMH He-
CKOJIBKAX HMCTOYHHKOB IlIyMa, OTJIMYAIOLIHXCS
oamH OT apyroro menee 4eM Ha 10 nB, ompe-
eS0T A7 KaXKI0TO MCTOYHHKA B OTAEILHOCTH
mo Qopmyie
AL

TP}

=L —L, +10lgn, (1223

rae L,—OKTaBHBIA ypOBeHb 3BYKOBOIO IaBjeHHs, OB,
CO3J4BaEMBI PACCMATPHBAEMBIM MCTOYHHKOM IIyMa B
paC‘iCTHOﬁ TOYKE; n—o0buiee ucIo MNPHHAMAEMBIX B pac-
4YeT UCTOYHHKOB IIyMa.

B ofmee 4mcno MCTOYHHMKOB IIymMa # TIPH
onpefeneHHn TPeOyeMOro CHMXXEHHS OKTABHBIX
YDOBHEH 3BYKOBOT'O NABJECHHS B PACYETHHIX TOY-
KaX, PAacHOJIOXEHHBIX Ha TEPPUTOPHH XKHIOH 3a-
CTPOWKH WM/ Ha IUTIOMAAKaX NPOMBIIIIEHHBIX
NpeTIPUATHHA, clefyel BKIIOYaTh BCE MCTOYHMKH
ITyMa, KOTOphle CO3JAIOT B PACHETHOM TOYKE OK-
T4BHBIE YPOBHH 3BYKOBOTO AABJICHHUSA, OTJIMYAIO-
muecst MeHee dem Ha 10 ab.

K ucrouHmkam Iiyma Ha mpuiieraroliei Tep-
PHTODHM MOTYT OTHOCHTBCS OTKPBITO YCTAHOB-
JIeHHble BEHTHISTODBI, KOMIIpECCOPHI H T.II,
a Taxxke BHIOPOCHBIE WM BO31yX03abOpHBIE OT-
BepCTUs (MPOEMBI) KAHAIOB M MIAXT, H3IIYYArOIIUX
IIyM B aTtMocgepy.

Ipu onpenenennu AL., ANA PACHETHBIX TO-
YeK B IOMELUEHHH, 3AIHIIAeMOM OT LIyMa CHCTEM
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BEHTH/IALMH, KOHIHLHMOHHPOBAHUS BO3AYXa WIH
BO3JYIIHOTO OTOIIEHHS, B oOliee KOJIH4eCTBO
OPHHMMAEMBIX B pacdeT HCTOYHUKOB ITymMa Clie-
JyeT BKJIIOYATh:

npu pacdere TpeOYeMOIO CHIDKCHHS ILIYyMa
BEHTHUJIATOpA (pacyeT LEHTPAILHOTO TJIYILHTENA)
TMPUTOYHOH MM BBITSKHOM CHUCTEMBI—YUCJIO CH-
CTEM C MEXaHWYeCKHM IOOyXaeHueM, 06CIyxu-
BAIOLUX NMOMELIEHNE C PACUETHON TOUKOM; ILyM,
TEHEPHPYEMEBI  BO3JYXOPACHPEACIUTEILHHMH,
BO3AYXOPETYIUPYIOIMMH U (DACOHHBIMHU 3JIEMEH-
TaMH, [P 3TOM He YYHTHIBAETCH, TAK KK CIEKT-
pBl HX IIymMa CHJIBHO OTJHMYAalOTCA H OKTABHBIC
YpOBHH HLIyMa B IOMENICHHH B pe3yabTATe 3TOTO
HE YBEJIHYUBAIOTCS;

npu pacdere TpeOyeMOTo CHHXKEHHA IIyMma,
TEHEPHPYEMOTO  BO3yXOPacnpe/leuTeIbHEIMA
YCTPOMCTBAMH OIHOM BEHTHJISLIMOHHOM CHUCTEMBI
(ruradoHamu, peleTKaMu | T.I1.),— YHCJIO CHCTEM
BEHTIISALME C MEXaHHYECKHM IOOYKAEeHHEM, 00-
CTyXKHBAIOLIMX pPacCMaTpPHBaeMOE IIOMELICHHE;
WIyM BEHTHIATOPA, BO3AYXOPETyIHPYIOLIKX H da-
COHHBIX 3JIEMEHTOB IIPH 3TOM HE YYHTBIBACTCS;

TIPH pacyeTe CHIKCHUS IIyMa, T€HEPUPYEMO-
ro (haCOHHBIMM 3JIEMEHTAMHM H BO3IyXOperyiu-
PYIOIMMH YCTPOHCTBAMH PacCMaTpUBAEMOTO OT-
BETBJICHHS, — YUCIIO (HACOHHBIX 3JIEMEHTOB M JAPOC-
cesiell, yPOBHH LIyMd KOTOPLIX B JAaHHOM OKTaB-
HOM IOJIOCE OTJIMYAIOTCS OJHH OT APYTOTO MeHee
yeM Ha 10 b (HampmMmep, TPOIHHMKOB K OTBET-
BIIEHHIO U Apocceliell, T.€. # = 2); HIyM BEHTUIIfA-
TOpA M PEIIETOK HPH 3TOM He YYHTHIBAETCA, HO
AL, yBenuuuBaetrcs Ha 3 Ab.

B o01iem KoHHecTBe IPHHUMAEMBIX B PacieT
HCTOYHHKOB [IymMa HE Y4YHTBIBAIOTCH IPOCCETH-
PYIOIIME H BO3AYXOPETYIHPYIOIINE YCTPOHCTBA,
yCTaHaBIHBaeMble B MaricTpajibHBIX BO3IYXOBO-
JIaX; He YYUTHIBAKOTCS UCTOYHHKH IIyMa, CO3JAF0-
Ilfe B pacyeTHOH TOYKE B PACCMATPHUBAEMOH OK-
TaBHOM MOJOCE YPOBHH 3BYKOBOTO IABJICHHSA,
MeHbI1Ie, YeM HOTIyCTUMEIE, Ha 10 ab npu ux uucie
He 6onee 3 u na 15 ab npu ux uucie He 6osee 10.

Tpebyemoe CHIDKeHHE 1TyMa, TEHEPHPYEMOTO
BO3IyXOPACIIPENCIUTEILHBIMU,  BO3AyXOperyiu-
pyromiuMi 1 (GACOHHBIMH 3JIEMEHTAMM CHCTEM,
MOTYCKAETCS PACCYHTHIBATE TOJBKO AJIS CpEAHe-
reomerpuieckux gacror 500 u 1000 I'u.

Ilpu onpenenernu no Gopmysne (12.6) oxTas-
HBIX YPOBHEH 3BYKOBOTO JaBiIeHHUS L OT pasiauy-
HBIX MCTOYHHKOB IlIyMa IS pacyeTa Tpebyemoro
CHIXEHUS YPOBHEH 3BYKOBOTO AABJIEHHS B pac-
4eTHOH TOuke 1o Gopmyie (12.23) momyckaercs

paccTOsIHMA O HCTOYHHKOB IIyMa HPUHHMAThH
OJMHAKOBBIMH H PAaBHBIMH CpelHeMY apubmeTu-
YECKOMY 7Fep(r, = Fcp) B CIAYHaSAX, KOTAA Fiaxc &
< 1,57 \une JU1S1 PA3HBIX MCTOYHHUKOB I11yMa.

Jln9 OAMHAKOBHIX IO M3J1y4aeMOH MOIIHOCTH
HCTOYHHKOB IIyMa B 3TOM Cijy4de AOCTATOYHO
paccyutath TpebyemMoe CHIDKEHHE YPOBHEN 3BYKO-
BOTO JaBJIEHHUS JISl OTHOTO UCTOYHHKA, IPHHUMAS
r, = rep. Toraa tpebyemMoe CHHMKEHHE YPOBHS 3BY-
KOBOTO naBiednss AL, 6yaer OAWHAKOBBIM AJIS
BCEX UCTOYHHKOB LIyMa.

B cnyuac meo6xommMocTH (HAIPHMED, AMS
KOHTPOJIbHOM IpPOBEpKH) TpebyemMoe CyMMapHOe
CHIDKEHHE OKTABHBIX YPOBHEH 3BYKOBOTO JAaBJIe-
HUS B TOMEINCHWH TIPU OJHOBpeMeHHON pabore
HUCTOYHHKOB IIYMa CJEAyeT ONpeaesaTh mo (op-
MyJe

ALTp cyM — LcyM - Lnon, (12 24)

rae L, —OKTaBHBIH YPOBEHbL 3BYKOBOTO JaBJIeHHs B pac-
4ETHOH TOYKE OT BCEX MCTOYHHKOB Iuyma, nb, ompe-
neJISeMBIi 10 JAHHBIM, NPUBEAEHHBIM B Tabn 12 1, uiu
M3MEPEHHEM B 3KCIL1YaTHPYEMBIX 3JaHHUAX

12.7. 3BYKOM30./4111
N BUBPOMN3OJISIIUA
BEHTHUJIALIMOHHbBIX KAMEP

Jis CHIXKeHHs HIymMa caMoro HCTOYHHKA He-
obxomumo: 1) mpu BHIGOpe OGOPYIOBAHHUA YuH-
THIBATh HApAAY C APYIMMH pabouyuMu Tapamer-
PaMHM ypOBEHB 3BYKOBOH MOLIHOCTH BEHTHIATOPA;
2) cTpeMUThCS K TOMY, 4TOOBl MpPU 3aJaHHOM
06BbEMHOM pACXOAE M CONPOTHBICHUM CETH BEH-
TUaATOp paboranm B pexHMe MAaKCHMAILHOTO
KII[; 3) cHukaTh CONPOTHBIICHHE CETH U HE yCTa-
HaBJMBATh BEHTUIATOP C 3aI1ACOM 10 IABIICHHUIO;
4) nenaTh MIABHBIN MOABOM BO3[yXa K BXOIHOMY
naTtpy6xy BeHTWIsATOpa; 5) ocoboe BHMMaHHE 06-
paliaTh HA CTATHYECKYIO M AHHAMHYECKYro OanaH-
CHPOBKY pabodero kojeca BeHTHJIATOpa; 6) OT-
JaBaTh IPEANIOYTEHHE UEHTPOOEKHBIM KOMIIpec-
copaM H HacocaM Kak MEHee IIYyMHBIM IO CpaBHe-
HHIO C IOPINHEBHIMU (KOMIIPECCOPEI ¢ YeTHIPHMSA
u Oosee NWIMHAPAMH IPEANOYTUTEIbHEE, HeM
C OJHHM HJIH C JIBYMS).

OT TuUXUX TOMEIIEHUH BEHTHIAUUOHHBIE Ka-
MEpbI MO0 BO3MOXHOCTH CHEAYeT YAAIATh, pac-
MoJjlarasg X B OTAEIBHO CTOSIMX HPUCTPONKax
WJIM B IIO/IBajiax 34aHUN

B obmem ciyuae mus obecnedenus xopouieit
3BYKOM3OJIAL[MA  DEKOMEHIyeTCAd  Cledyrolree:
1) ycTaHaBIMBATH IITYIUHTENU A3POIUHAMHYECKO-
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FO IIYMa B BO3AYXOBOJAaX BCACHIBAHHUS H HATHETA-
HESl BEHTHISITOPOB; 2) BUGPOH3OINPOBATh BEHTH-
JIALHOHHBIE ATPEraThl U HACOCHI ¢ TIOMOLIBIO TIPY-
JKHHHBIX WA PE3HHOBBIX aMODPTH3aTOPOB; 3) NpH-
MEHATB 3BYKOIIOTJIOIIAOLIHE OOIHLIOBKH 1715 CHH-
JKEHUS YPOBHS IyMa B CAMHX BEHTHJISILUOHHBIX
KaMepax WK BeHTWIMPYeMbIX IOMEIeHASX; 4) Ams
CTPOUTENBHBIX OTPaXIeHUH HCHOIB30BAThH KOH-
CTPYKLMM TIOBBILUEHHOWM 3BYKOH3OJISIIHM; 5) NpH-
MEHSITh «ILUIABAIOIINE» KOHCTPYKIHMH T10J1a B BEH-
THJIAUHOHHEBIX KaMepax; 6) yCTPauBaTh CILTOIIHEIS
TOJIBECHEIC IIOTOJKH B PACIOJIOKEHHBIX IO BEH-
THISIMAOHHBIMH KAMEPAMH THXHX IIOMEIICHUSX.

BuGpousoasaung. BeHTUNATOPBI U HACOCHI He-
00XOMIMMO yCTaHABIUBATL HA BHOPOH30IATODEI
Bri6op Tuna BHOPOH30IATOPOB 3aBUCHT OT MecTa
YCTAHOBKH OGOPYMOBAHMS M Y4CTOTHI BpAallleHHs
pabodero Kojieca BEHTHISTOPA W 3JIEKTPOIBH-
raTens.

DPHEKTUBHOCTL AKYCTHUECKOH BHODPOH30JIg-
MK ONpEAeIseTCs OCAAKOH BUOPOU30JIATOPOB
Ton HArpy3koil. Uem MeHee JKeCTKOE epeKpHITHE,
TeM Goipie OOJKHA OBITH Ocagka BHOPOHM30-
JIATOPOB.

PekoMeHAyeTCS IIpH YacTOTe BPAIICHHS 10
1800 mMuH ! HCOIB30BATE CTANBHBIE IPYXHHBL CO
3BYKOM3OJIUPYIOIIMMU TPOKJIAJKAMH (HAIPHMED,
u3 pebpucroil uian u3 nepGopHpOBaHHON JMCTO-
BOW pe3uHbl), a HpU uyacToTe Goiee 1800 muu ™!
JIOTIyCKAeTCST IIPAMEHEHAE PE3HHOBBIX aMOpPTH3a-
TOpoB. 7S TPyXWHHBEIX aMOPTH34TOPOB PpeKO-
MeHayeTcs ctanb Mapku 60C2, a 1719 pe3uHOBBIX —
pesuna coctaBa Ne 1847 umm Ne 3311 MOCKOBCKOTO
3aBoaa «Kayuyk».

O6opyaoBande, co3naroliee OoJbHIME TUHA-
MHYECKHE HATPY3KH (BCHTUIISATOPEI, HACOCHI, KOM-
Mpeccophl M T.1L.), Mepea YCTaHOBKOH Ha BHOpO-
H30JISTOPHI CIIEAYET XKECTKO MOHTHPOBATEL HA Ts-
xeJlok GeToHHolM runTe. Bec InTH 10/KeH GBITH
npumepHo B 2-3 pasa OGospblie oOmgero Beca
arperara ¢ JIEKTPOABHTATCIIEM.

Jns xopomeil BHOPOH30NAIMKA HEOOXOAUMO
YCTPAaHHUTh BCEe KECTKHE CBA3M MEXIY BHOPOM30-
JAPYEMBIM drperaToM M CTPOUTEIbHBIMH KOH-
crpykuusaMi. [TuTaHue K 21eKTPOABHTATENSIM Clle-
NyeT TOABOOUTL THOKHMH KabelenpoBOIaMHu.
I'ubkHMH BCTaBKAMH HYXHO IPHCOCIHHSATh He
TOJILKO BO3JYXOBOABI K BEHTHIISATOPAM, HO H TPY-
60MpoBOABI K HACOCAM.

Tubkue BCTaBKH [ BO3YXOBOJOB CIEIYET
MOHTHpPOBATb TakK, 4TOGH OHM CUJIBLHO HE IIPO-
BHCAH M HE HATATHBAIKCH, TOATOMY JIy4lle BCEro

HCIIONB30BATH MATEPHAN THIA NPOPE3MHEHHOTO
6pesenTta. B kadecTBe rubkux BcTaBoK [1s TpyGo-
IPOBOJOB MOXHO NPUMEHSTh PYKaBa Pe3uHOTKA-
HEBbIe HAIIOPDHBIE WM DYKaBa PE3MHOTKAHEBBIC
¢ MetasutndeckuMi cnrpaiisvu (FOCT 18698-79%).
MoxHO Takxe HCHONB30BaTh FHOKHE MeETaJLIH-
4eCKHe BCTABKU JOCTATOYHON ANIMHBI (HALIPUMED,
mo TV 400-2/7-37-71, T'1aBCaBTEXMOHTAXK).

Pexomeﬂnyemaa MHHUMAJIBHASA JJTHHA MeTall-
JIMYECKHX BCTaBOK 3aBHCHT OT auamerpa Tpybo-
NpOBOA:

Huamerp tpybonpo-
BOAa, MM . . . . . 10 15 20 25 32
JnuHa BCTABKH, MM 200 220 240 250 280

IHpoodoancenue

HAuamerp Tpy6ompo-
BOMa, MM . . . . . 38 50 75 100
JlnmHa BCTaBKU, MM 330 380 500 600

3syronornomaronme o4aHoBKH. B BeHTHIIS-
LHOHHBIX Kamepax Ha Bcell mioliand HOTOJKA
¥ Ha BepXHed TIOJIOBHHE JBYX CMEXHbIX CTEH
CIIE[lyeT yCTPAaMBaTh 3BYKONOTJIOLIAMONHEe 00In-
HoBKH. JIJIs BEHTHJIHPYEMBIX TOMELIEHHH M0cTa-
TOYHO OOGNHIEBATH TOJBKO IOTOJIOK.

CHikeHHe ypOBHS 3BYKOBOTO AaBJICHHS, Ib,
B NOMEIIEHUH B Pe3yJbTaTe NPHMEHEHHS 3BYKO-
norJiomarollield 06IMIOBKA OMpeneNsoT mo Gop-
MyJie

AL =101gB,/B, (12.25)

rae Bl )58 BZ—HOCTOSHHLIC NOMEINEHNA COOTBETCTBEH-
HO 00 M MOCIe YCTPOHCTBA 3ByKOMOrjow@romeil o6-
JTHIOBKH, M2,

OddekT cHmKeHus WyMa B pe3ybTaTe IpH-
MEHEHHS 3BYKOMOIIOWAOIEH OONHLOBKH OOBIY-
HO cocTaBisier 5—-8 nb (3KBHBAJIEHTHO CHHXKEHHIO
3BYKOBOM MOIIIHOCTH HCTOYHMKA [yMa B 3—6 pas).

PaznuyHple 3BYKONOINIOIMAIOLIAE KOHCTPYK-
IMA ¥ ¥X KO3((PUIUEHTHI 3BYKONOIJIOMIEHUS IPH-
BeieHbl B «PykoBOACTBE IO pacye1y W MPOEKTH-
POBAHHIO IIYMOTJTYUIEHUs] B IPOMBIIJIEHHBIX 3714~
Husix» (M., Crpoiusnar, 1982).

3ByKon3oampyronme CTPoUTEIbHbIE KOHCTPYK-
mun. J15 obecHeueHns OBBIIIEHHOH 3BYKOM30J14-
UMM MEXAY IIOMEIICHHAMH IS BEHTHJISTOPOB
M CMEXHBIMH THXHMH TIOMEIEHHAMH TOJI, CTEHBI
W TEPEKPbITHST BEHTHIAMOHHBLIX KaMep MOJIKHBI
OBITE TOCTATOYHO MACCHBHBIMH.

TpebyemMyio  3BYKOH3QIINPYIOLIYIO CHOCOO-
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Puc. 12.5. KorcTpykmass nosa Ha yIOpyromM OCHOBAaHHH
W €ro CThIKA CO CTeHOH

[ —%e1e300eTOHHAN «NARAOWAN» MIMTA, 2 - THAPOX30auMs; 3~
ynpyruit croli; 4-Hecymas NIMTa NEPEKPBITUS; 5  YITOTRHTENb;
6 -cTena

HOCTh, 1B, OTPaXx/EHHil OIpPEAENSIOT IO YpaB-
HEHHIO

Rip=L, — Luon + 101gS/B,,  (12.26)

rae L,,—ypOBEeHb 3BYKOBOTO [aBJIEHHS B IIYMHOM IO-
MeIeBHY — BEHTHISIIMOKRHON KaMepe, nb; S-—Imwomasns
CMEXKHOTO OrpaxkaeHus, M%; B, -[OCTOAHHAS [OMeIIe-
HHAS, W30JIMPYEMOTO OT Lyma, M2,

3Hayenns L, u B, ONpenenstoT akyCcTh4ec-
KHM pacueToM. 3BYKOU30JHpYIomas CrIocOGHOCT
HEKOTOPHIX KOHCTPYKI[MH DPaccMOTpeHa B CIpa-
BOYHHKE NPOEKTHPOBIIMKA «3aluTa OT IIymMa»
(M., Crpoiinzaar, 1974).

[Tpu pacoNOXEHNH BEHTHIALIMOHHBIX KaMep
Ha TPOMEXYTOYHBIX MM BEPXHHX TEXHHYECKHX
sTaxax OS(QPEKTHBHO CO3JAHHE «IJIABAIOLIETO»
noJia Ha BCell TUIOIIa/ H TIOMEIIeHHs 151 BEHTHIIs-
muonHoro obopynosanus (puc. 12.5). Jlomyckaerca
CKATHE PEKOMEHIYEMBIX IS HNABAIOWICTO MONa
B KayeCTBE 3BYKOM3OJMPYIOIIETO CI0s CTEKJIOBO-
JTOKHHCTBIX 1T Ha 10-20% Tnpm NpUITOXKEHHH
HATPY3KH H JOIOJHHTENbHOE CkaTHe Ha 10-15%
B TeyeHMe CPOKd CAYVKOB BEHTHISUHOHHON yCTa-
HOBKH.

PacueT CTPYKTYPHOTO HIYyMa OT BEHTWIALM-
onHbIX arperatos 114-70, 114-76 u I{14-46, ycra-
HOBJICHHBIX Ha TIEPEKPBITHsX, H3JOXeH B «Peko-
MEHJALUAX II0 pacyeTy CTPYKTYPHOTO HIyMa OT
BEHTH/IALMOHHLIX ATPEraToB, YCTAHOBICHHBIX Ha
HEPEKPLITUAX, H METOAM €ro CHIkeHnD, A3-861
(1982 r.), paspa6orauusix HUMC® u 'l Can-
TEXPOEKT.

12.8. IIPOEKTUPOBAHUE TJIYIIUTEJIEN

B BeHTMJIAMOHHBIX CHCTEMax Hamboiee Ie-
JlecoOOPa3H0 MPUMEHATH AKTHBHBIE TIIYIIHTEIH,

T.e. TJIYIUMTEJIX CO 3BYKOIOIJOLIAMOIIHAM MaTe-
PHAIIOM, MOCKOJIBKY BEHTHJISTOPBI HMEKT IIHPO-
KOTIOJIOCHBIN crieKTp nryma. Pexomenjyercs npu-
MEHATb TpyOuaThlie, IUTACTUHYATHIE M KaMEPHBIC
TJIYIIATENH, & TAKXKe O0IHIIOBAHHBIE U3HYTPH 3BY-
KOIIOFJIOIIAOIMMHE MAaTepUanaMu BO3IyXOBOIEI
U TTOBOPOTHI.

B obmem ciiydae TpyGYaThie IIyLIATETH Clie-
IyeT IPUMEHSITh TP pa3Mepax BO3AYXOBOAOB A0
500 mm. Ipu Gonplumx pa3mepax nenecoobpastee
MJIACTHHYATHIC WM KaMepHble TIYIIUTEN.

Heobxogumyro 1utom@nk csoboaHoro ceve-
HES [JIYIIHTENs ONPEAensitoT U3 COOTHONIEHUS

S, =0/, . (12.27)

rae Q-—pacxoi BO3JyXa Hepe3 IUYNIATEdb, M>/C; Uyo,—
JONycKaeMas CKOPOCTb BO3AYyXa B IUIyLIATeNe, M/c, 3a-
BHCSIAS OT PACroJIaraeMulX NOTeph JABJICHHS U YPOBHS
mymo06pa3oBaHAs B IIIyLIATENE.

Jlns oOIiecTBEHHBIX H AIMHHUCTPATHBHBIX
3AaHNA ONYCKAEMYK CKOPOCTBH BO3JyXa OpHEH-
THPOBOYHO MOXHO IIPHHHMATH B 3aBHCHMOCTH OT
MOTYCKAEMOTO YPOBHS 3ByKa B MOMELIEHHH:

JoryckaeMblif ypOBEHb 3BY-
Ka B MOMCIIEHHH, TBA .

JlonyckaemMas CKOPOCTH BO3-
ayxa, Mfc . . . . . . . 4 6 8 10

30 40 50 55

B NPOH3BOACTBEHHBIX 3/AHHSX NMPOMBIIIIEH-
HBIX TPEAIPUATHA CKOPOCTh BO3AyXa B ITyUIH-
Telsx He AOJDKHA Npesmmathk 10—12 m/c.

12.9. IPUMEP AKYCTUYECKOI'O
PACUETA NIPUTOYHOUW YCTAHOBKH

Hcxodnvie dannpie. B nomelnenne o6padboTku
JAHHBIX TS BBIYHCIHTENBHOTO LEHTPa C ILIO-
maapio mona 12 x 6 M | BBICOTON NMOTONKA 4 M
uepe3 INECTh KAMIO3WHHBIX pelleTok Tuna PP-4
pa3mepoM 400 x 200 MM 1ogaeTCA BO3AYX C pac-
xomoM 2800 M3 /4.

IIpUTOYHbIE pelIeTKd CMOHTHPOBAHEI 3aMO-
JHIO B CPefHEH 4YacTu CTeHBI, HMEIOT OTHOCH-
TenpHOoe cBOGoAHOE ceuenue 0,7 W pacloIOKEHBI
HA pacCTOsHAM r = 2,5 M ¥ noj yriom 8 = 45° ot
Gowkaiiiiero pabodero Mecra.

B OpUTOYHON yCTAHOBKE HCIOJIB3YETCS LEHT-
pobexupiii BentunsTop BL4-76 Ne 16 ¢ mapa-
meTpamu: pacxom Q = 45000 m3/u = 12,5 m%/c,
nasnenue p, = 1300 Ila, wacToTa BpameHus n =
= 565 Muu" !, oTknOHeHHe pexuma paboThl BEH-
TunaTopa OT pexnma makcumyma KITO-12%.
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Puc. 12.6. Cxema pacyeTHOH BeTBH BO3JXyXOBOXOB

1-NpUTOYHBIA BEHTHIATOP; 2-TNIaBHbIK [OBOPOT; 3 TPOMHMK,
4-KaMepa CTaTHYECKOI'o MABJEHHS; 5—KpeCTOBHHA; 6 KA TFO3MH-
HbIE PEIUETKH; 7 — PEUMPKYISUHOHHEIE BEHTHISTOD

Pasmep BHXOAHOTO maTpybka
1120 x 1280 mm.

Merannuueckue BO3IYXOBOIBI TEIUIOM3OJIS-
1IMH He UMCIOT.

Tpebyercst onpenequTs WIYM B IHOMEIIECHHH,
CO37aBaeMbIil TPUTOYHON cuctemoii I1-1, BEISBUTE
TpebyeMoe CHMXKEHIE YPOBHS IlyMa M NOAo0paTh
rnymuTens. CxeMa pacyeTHOH BETBH BO3AYXOBO-
OB naHa Ha puc. 12.6. .

Peweiue. OKTaBHBIE YPOBHH 3BYKOBOH MOIIL-
HOCTH NPHTOYHOTO BEHTHJIATOPA, H3IY4aeMOit
B CETh, ONMpenenuM 1o ¢opmyne (12.1), mias gero
NIpeABAPHTEIBHO BBIYUCIHM:

L+201gp, + 101gQ + 8 =

=30+ 201g 1300 + 101g43i60(—)%—0 + 3 =106 ab.

BCHTHJIATOPA

3uavyends monpaBkd AL, HaxomuM IO
tabr. 12.3, nonpasku AL, 1o Tabn. 12.4.

JIng HAarAsSAHOCTH pacyeTra IPOMEXYTOY-
HblE JAHHLIE M KOHEYHBE Pe3yJbTATHI CBOJIUM
B tabua. 12.19.

CuuXeHne ypoBHel 3BYKOBOH MOIIHOCTH B
OTIENBHLIX 3JIEMEHTAX BEHTHISIITMOHHOW CETH OT
NPUTOYHOIO BEHTUJIATOPA A0 PACCMATPHBAEMOTO
NOMEINEHUS OIpeaeIsieM 1O OaHHBIM pHc. 12.5
¥ BHOCHM B 103. 5—16 T1abn. 12.19. CuuxeHue
mymMa B Pa3BEeTBJICHHH NPUTOYHBIX DelIETOK He
YYHTBIBAETCS, IIOCKOJBKY PEHIETKH HaXOAATCH
B oaHoM momernreHnn. CyMMapHOe CHIDKEHHE

7200=7000

YPOBHEl 3ByKOBOM MOUIHOCTH IIPHBENEHO B 1103. 17
Tabn. 12.19.

MocTosHAYIO IOMeleHus HaXOAUM 1O Tabur.
129 u 12.10 ¢ y4eTOM TOFO, 4TO TOMEIIlEHHE
06paboTKH OAaHHBIX IS BHIMHCIMTEIBHOTO LEHT-
pa OTHOCHTCHA K IIOMELIEHHSM CO 3BYKOTOIJIO-
uarormed o6MUIOBKON HOTOMKA M 4YacTH CTEH.
3nast o6bem moMemedus V= 288 M®> u THn TO-
MmellteHus 4, mo taba. 12.9 HaxoauM MOCTOSHHYIO
nomelnenust Ha yactote 1000 I'u, koTopast paBHa
192 M2,

PaccuyuTansgrie 1o popmysie (12.12) okTaBHBIE
YpOBHH 3BYKOBOTO JABIICHHS B PACYETHBIX TOYKAX
OT pacCMaTpHBAEMOM CUCTEMBI CBe/IEHHI B MO3. 25
Ttabn. 12.19.

VuurhiBast, 4T0 obliee YHCIO BEHTUISALHOH-
HBIX CHCTEM, OOCTYMUBAIOIIMX MOMEIICHUE, 1 = 2
(npuTOoYHAS M PELUPKYIAIMOHHALA), IO (PopMye
(12.23) noncunTEIBAEM TpebyemMoe CHIKEHHE YPOB-
Hell 3BYKOBOTO agaBieHus. [lonydeHHble naHHbIE
MpuBeAcHE! B mo3. 26 Tabn. 12.19.

TpeGyemoe CHUXKEHHE YPOBHEH 3BYKOBOTO
AaBJeHUst ODECTeYHT IUTACTHHYATHIA TIYIIMTENb
MmHOW 2,5 M ¢ nmactuHamu 200 MM Ha pac-
crosiaud 200 MM.

Paboune wepTeXkm riyllHTeNed MpPUBENEHBI
B TUNMOBOM IIpoekTe «[ IymmTenn 1myMa BEeHTHIIA-
LIHOHHBIX YCTaHOBOK» cepuH 5.904-17. Yrobs mo-
nobpark TIYHIATENh, IPEABAPUTENLHO ONPeNeIs-
€M Upon 1O JaHHBIM M. 12.8. JInga paccmarpuBae-
MOTO TIOMELUEHUS Ugor = 7 M/C. NI UEHTpalIb-
HOFO TJIYLIMTENS MPHHAMAEM MAaKCHMAIBHYIO
Ugon = 15 M/C (Yy4YHTBIBasE ONACHOCTb BBIAYBAHUS
3BYKONOFJIOTHTEJIS ).
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TABJUIA 12.19. IIOCAEAOBATEIABHOCTb PACUHETA

Ne .o, PaccMaTpuBaemas Benuuuea  MICTOMHUK 3naueHUs] PAacCYMTHIBAEMON BeNMYHHB, OB, NpH cpemmereo-
METPHYECKOH YACTOTe OKTABHOM MOJIOCH, 'y

63 125 250 500 1000 2000 4000 8000

1 L., nb Tabn. 12.1 66 56 49 44 40 37 35 33
2 IMonpaska AL, b (ans Ta6x. 12.3 5 5 8 11 15 20 27 34
IIPUTOYHOTO BEHTHIATOPA),
opu # = 565 mun~!
3 Monpaska AL,, nb (ana Ta6n. 12.4 2 0 0 0 0 0 0 0
NPUTOYHOTO BEHTUIATOPA),
1000 x 1600 mm
4 Oxrasaeie ¥Y3M nputouso-Popmyta 103 101 98 95 91 86 9 72
ro BEeHTHIsTOpa, W3iy4ae-(12.1)
MbI€ BBIXOAHBIM NAaTpPyO-
KOM B BO3JYyXOBOJX Ha CTO-
pone HarHeTaHnst L, , nb
CHIDKEHHE YPOBHEH 3BYKO-
BOM MOIIHOCTU B 2JIEeMEH-
Tex cetn AL, nb:
5 B mertamnmyeckom Bosay-Taba. 12.14 4,5 3 1,5 1 0,5 05 05 05
xoBozae 1000 x 1600 mm,
mmHOH 10 M
B nmnaBHOM mosopote mm-Tabin. 12.16 0 1 2 3 3 3 3 3
punoi 1600 Mm
B mnaBHOM mosopore mm-Tabn. 12.16 0 0 1 2 3 3 3 3
punoii 1000 mm
B paszseTBienun na npoxo-dopmyna 1 1 1 1 1 1 1 1
ae (m=0,8) (12.21)
B Bo3gyxoBone ceuennem Tabi. 12.14 2 1,5 1 0,5 0,5 0,5 0,5 05
1200 x 1000 MM, nJiMHOM
SMm
10 Ilpu wu3menennu mnoneped-GopMynsl 1,5 1,5 1,5 0 0 0 0 0
moro ceuenust (m = 0,3)  (12.17)u (12.19)
11 B paspersnennu kamepe Popmyma 7 7 7 7 7 7 7 7
npu (m = 2,65) (12.21)
12 B mertanmuyeckom Bo3ay- Tabn. 12.14 3 3 1,5 1 1 1 1 1
xoBoje ceyeHueM 500 x
x 500, gamnoit 5 M
13 B passersienun kpecrosu-Dopmyna 5 5 5 5 5 6 5 5
HBI (m = 0,55) (12.21)
14 B mnpsmoyroneHoM mnoso-Tabn. 12.15 0 1 4 6 6 4 3 3
poTe mmpuHoi 400 MM
15 B meramnuyeckom Bo3ay-Tabn. 12.14 1,5 1,5 1 1 0,5 0,5 0,5 05
xoBojne ceueHneM 400 x
x 400, muHOn 2,5 M
16 B pesynprare orpaxenms Tabn. 12.18 15 9 4 1 0 0 0 0
OT pEelIeTKH CEYCHHEM
400 x 200 MM
17 CyMMapHOe CHUXeHHe CymmMma 1os. 40,5 345 30,5 28,5 27,5 255 24,5 245
YpOBHS 3BYKOBOH MoOIIHO-5—17
cti, AL, cor
18 Tapamerp f1/F,,, = 0,28f - 17,5 35 70 140 280 560 1120 2240
19 Kosddununent Hanpas- Puc. 124 2 2 2,3 2,8 3,2 3,5 4 4
JerHocTd @ (pu 0 = 45°)

L=

20

Cymma 24 > dopmyna 0,15 0,15 017 02 024 027 03 03
1 49nr

(m=6,r=25) (12.12)
21 YacToTHblif MHOXHTENL W Tabm. 12.10 0,65 0,62 064 0,75 1 1,5 24 42
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Hpodoaxncenue maba. 12.19

Ne m n PaccMaTpuBaeMas Beiamumda — MIcTOYHMK

3HaueHMS PACCYHTHIBAcMOU BenuuuHbl, AB, npu cpegnereo-
METPHYECKOH 4acTOTe OKTaBHOW moyockl, I'n

63 125 250 500 1000 2000 4000 8000
22 IMocTosnuas nomemenust dopmyna 1248 119 123 144 192 288 461 806
B = Bjoo0 (12.9)
23 OTHgﬂICHHe 4n/B (mpu  Dopmyna 0,19 02 0,195 0,17 0,125 0,08 0,08 0,03
n = 6) (12.12)
24 Bemuununa To xe —5 —45 —45 —45 —45 —45 —45 -5
101 < ¢ 4n) b
t+— |,
£ anr? B
25 OxrtaBeble Y3]I B pacuer-” 57,5 62 63 62 59 56 50 42,5
Hoi Touke L, nb
26 Tpebyemoe camxkenue Y3Dopmyraa - 9 15 21 22 22 18 12,5
(n=2), nb (12.23)
27 OddextuBrocTs  BBIGpaH-ANBLOOM cepun 4 10 26 39 21 21 16 14

HOTO [IYLUHTENS NpH AInHeS,904-17
2,5 m, nb (mmacTuHbl TOI-

umeoit 200 MM Ha pac-
crosaun 200 MM)

Heo6xoauMyro mroinajs CBOOOIHOTO ceue-
HHA TIyWIATENs onpeneiseM no gopmyie (12.27)

Ses = 45000/(3600- 15) = 0,83 m?.
IMo ann6omy LIUTII monbupaeM rnyILUTEID
mmpudoi 1200 MM, BeicoToi 1500 MM, AIUHOH
2500 MM ¥ IUIOILIAOBLIO CBOOOJHOIO CEUCHHS

0,9 M2, dakTHYeCcKas ckopoCTh B cBOGOIHOM Ce-
YCHUHU TJIYIIMTENS

Doass = 45000/(3600-0,9) = 14 m/c.

Minpapnnyeckoe COMPOTHBIICHHE TIIYLIUTENS
paccuuThIBaeM IO U3BECTHOM popMyne (muct 14,
amsboma LIUTII), npensapuTelbHO ONMPEICTIHB

4-02-1,5 ) _

D, = mz 15" 035M; (=038
(m1a muacTuH ¢ oOTekaTeNnssMM Ha BXOJE INpHU
0 = 0,5) Torma

2 \1,2-14?
0,35 2

AH = (0,38 + 0,04 = 70 MMa.



nasa 13
OXPAHA ATMOC®EPHI OT BbBIGPOCOB

13.1. OBIIME MOJIOXEHUA

TpeboBanus Mo oxpaHe aTMochepsl peria-
meHTUpoBanbl 3akoHoM CCCP 06 oxpane aT™mo-
chepHOro BO3mYXa, caHMTapHBIMH HopMamu CH
245-71 n pyxoBOAAIIMMHA JOKyMeHTaMu I'ockom-
MPHUPOJIBL.

[IpenycMaTpuBaeMsble yCTPOHCTBA M MeEPO-
TIPUATHS 1O OXpaHe aTMOCGhEPsl OT COBOKYIHOCTH
BBIOPOCOB BCEX TEXHONOTMYECKUX M BEHTHIIAUHMOH-
HBIX MCTOYHHUKOB BBIJCIICHUS 3aTrPA3HAIOI{UX Be-
HIECTB JIOJIKHBI 00eceunBaTh COOMONCHHE B KH-
JIOH 30HE NMPEACILHO JAONMYCTUMBIX KOHICHTpAaUUi
(MMAK), ycravosnesnsix Munzapasom CCCP.
B mecTax BO31yx03abopoB I CUCTEM MEXaHH-
YeCKOM M eCTECTBEHHOM BEHTHIIALIMM, BKIIFOYAS
a3pauro MOMeneHUHN, KOHLIECHTPAUUK 3aTrpSI3HSIO-
UIMX BEIECTB HE MOJDKHEI IpeBplmaTh 30% IIAK
s paboyeit 3oub1 (ILAK, 5).

Beuunnbl BHIGPOCOB U YCIIOBUSI BOCTYILICHUS
Hx B atMocepy, NpH KOTOPBIX obecreduBacTCs
co0.Ir0IeHMe CYMMAapHBIX IPU3EMHBIX KOHICHTpA-
nuit B npeaenax Hopmupyembix ITJK, kBamudu-
NUPYFOTCS KaK IpellefIbHO JONYCTHUMBIE BBIGPOCHI
(ITAB). B Tex ciy4asix Korja Uis CHMXKEHHs 3a-
rps3HeHHH MO kKakoMy-TuGo BemecTsy no ITJIK
NEACTBYIOIMIA HCTOYHHK 3arpsi3HEHUs BO3JyXa
JIOJDKEH OBITh 0000pYNOBaH JOTIOIHHTENEHBIMU
ycTpoiicTBaMH  (HampUMep, MOBBIIICHA BLICOTA
TpyObl) MM JOJDKHBI OBITH H3MCHEHB YCITOBHS
MOCTYIUIEHUS] BHIOPOCOB M3 UCTOYHMKA B aTMO-
chepy (M3MeHeHa TeMmmepaTypa ra3oB M T.IL),
BBIGPOC IO PaccMATPUBACMOMY BELLIECTBY KBAIH-
dunupyeTcs Kak BPEMEHHO COTJIACOBAHHBIM BBIO-
poc (BCB). Ipu stom umeercsa B BuIy, uto BCB
0 Mepe BHEIPCHHS MEPONPHATHH MOIYT UMETh
CTyNeH4aThId Xapaktep, Hanmpumep, BCB,, BCB,.

Benunuunst T1/IB (BCB) mitst kaxaoro ucrou-
HUK4 BBIZICTICHUS 3arPA3HSIOMIUX BElIECTB yCTa-
HaBJIMBAlOTCS B mpoekte HopMatusoB [1/1B (npo-
ext [1JIB) mns npemupustas. [IpoexT nopmarti-
BOB BBINIOJIHACTCS BEJOMCTBEHHOM TI'OJIOBHOH Op-
ranusaimeit B cooTsercreuu ¢ 'OCT 17.2.3.02-78.

B npoexte mopmatusoB I1JIB mpuBondrcs
CBENICHUSA, XaPAKTEPU3YIOMIHE pesibeHO-KIUMATH-
YECKHE YCIIOBHMS PACTIOIOXEHHS ILIOIAIKH Hpen-
NPUSTHS; JAHHBIE O CYIICCTBYIOIIEM KOJHYECTBE

BLIOPOCOB, 3arps3HCHHM BO3AYHIHOro GacceifHa
M €r0 BJIMAHMM Ha 3[0POBbE HACEJICHHS, 2 TaKXe
OKPYXAIOLYIO CPey; MPUUYUHBI MIOXOH PaboThI
OTAENBHBIX CYIIECTBYIOMIMX Fa3004YMCTHBIX yCTa-
HOBOK H T.IL

Ha ocHoBe cBeneHuit mo oTAENbHBIM HCTOY-
HHMKaM BBI/ISJICHUS 3aTrPA3HSIOIMX BEUIECTB B IPO-
exte HopmartuBoB I[IJIB cocramisiercs cBogHas
Tabnuua mapamMeTpoB BHIOPOCOB BEIIECTB B aT-
Mochepy ns pacuera I1JB. B Tabnuue, BHINON-
usemoit B cootBercteuu ¢ I'OCT 17.2.3.02-78,
JUTSL KaXKJI0TO UCTOYHUKA yKa3BIBAFOTCA KOOD/IMHA-
ThI MECTOMOJIOKEHUS UCTOYHMKA Ha TUIAHE Npen-
MPUATUSA, JUAMETP U BBICOTA TPYOHI, 00BEM U TEM-
nepaTypa ra3os, COCTaB U KOJMYECTBO 3aIPSA3HAO-
UIAX BELIECTB A0 M TOCIAE OYMUCTKH Ta30B HIHA
JPYTUX MePONPHUSTHH, TpenycMaTpUBAEMBbIX IS
COKpAIIICHUS BBIOPOCOB, a TaKkKe IpOYHe CBene-
Huda. Tabnuia mapaMeTpoB BBIGPOCOB COCTaBJIs-
€TCsI Ha CyLIeCTBYIOIee NONOXCHAE U HA NEPCIEeK-
THBY 110 HAaMEYaeMBbIM 3TamnaM pPa3BUTUS INpeHd-
MPUATHS.

Ha ocHoBaHuu TaGauIBl HapaMETPOB BEIGPO-
COB NPOM3BOIMTCS PacueT CYMMApPHBIX TpPH3EM-
HBIX KOHUEHTpAUMi B XKWIOH 30HE Ha CyHIECTBYO-
Iiee TNONOXEHHE M HA IEPCHEKTUBHBIA IEpUOR
C y4ETOM Pa3BUTHS NPESAIPHATUS U NOOCHALCHUS
CYUIECTBYIOIMX MCTOYHUKOB BBIZACTICHUS 3arpss-
HAIOIUX BEIIECTB YCTPOHUCTBAMH IUIS 3aIUTHI
atMochepsl. [Ipu atom HeoOxoaumo, YTOGBI 1O
cneurduueckuM BBIGPOCAM  3aIpA3HSAIOIUMX  Be-
IIECTB, BBIACIAIONIMXCA TOMBKO OT paccMaTpH-
BAEMOT'O IPEANPUATHS, CyMMapHbIC INPU3EMHEIC
koHUleHTpanuy He npessiuamy [TJK, a no semect-
BaM, KOTOpPBIE MOTYT BBHIICAATBCS M OT APYIHX
MPEANPHUATHH, PACIIONIOKEHHBIX B AAHHOM paiioHe
(bLIb, OKHUCH yIIIEpPONa, OKHCIHI a30Ta, GeHs(a)-
TMAPEH H T.1.) NIPU3eMHBIC KOHICHTPAUHUU HE Ipe-
BBIIANH COOTBeTCTBYrOIME noiu ITJK, yctaHOB-
JICHHBIE [N PacCMaTPHBAEMOr0 MPEINPUSITUSL
I'ockoMIpHpoaoil WIIH, ecnd JaHHble ['ockoMIpu-
POIBI OTCYTCTBYFOT, TpeJBapUTEIbHO TNpPHHATHIC
pa3paboTYHKOM IpoekTa HopMaTusoB [1J1B.

B Tex cityuasix Korja yka3aHHBIE TpeGoBaHUS
BBINOJIHAIOTCS, TNPEABAPUTEIBHO TPHHATHIE HA
NEPCHEKTHRBY BEJIMUMHBI BEIGPOCOB M YCIIOBUS HX
nocTyniueHus B artMmochepy kpamuduumpyrorcs
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kak IT[1B. Ecou ycioBus He BBIOICPXHBAIOTCHA, TO
HapaMeTpbl MCTOYHUKOB BBIGPOCOB YTOYHSIOTCS
METOAOM NPHOJMKCHHA [0 TeX MOp, MOKa Ipu-
3eMHBIE KOHUCHTpanu#d He OyayT Bblaep>KaHbI
B YKa3aHHBIX Npeneiax.

VuuteiBas, 4TO OKOHYATEIBHOE pelleHHe Mo
JOCTATOUYHOCTH INPEAYCMOTPEHHBIX MEPONpUSTHH
MOXET OBITh MPUHSATO TOJBKO IOCIE CBOIHOTO
pacdeTa NpU3eMHBIX KOHUEHTPanuil mo paioHy
B LEJIOM, NpoekT HopMmaTusoB [1JAB momnexur
COrIacOBaHMIO ¢ OpragamMu I'ocKOMIpUpObl. DTU
OpraHsl IO pe3yabTaTaM CBOJHOIO pacyeTra IpH-
3eMHBIX KOHLIGHTpAuMid OT BceX UCTOYHHUKOB 3a-
IPA3HCHHS BO37yXa, PACMOJNIOXKEHHBIX B TOPOJE,
COTJIACOBBIBAFOT HAMEUYCHHBIC BECIMYMHBI BEIOpO-
COB B aTMocdepy WIM BBIOBUTAIOT TpeGOBaHHE
0 HEOGXOAUMOCTH MPEAYCMOTPETh AONOIHUTEb-
HblE MEpONPUSATHA TO CHIXEHUIO BBIOPOCOB M
NpU3EMHBIX KoHueHTpauuid. Ha 310# ocHoBe pas-
pabaTEIBAOTCH JONMOJHHUTEILHEIC MEPONPUATHS 1
TIPOU3BONUTCA IepepacyeT NpPU3EMHBIX KOHIECH-
Tpaguif ¢ COOTBETCTBYIOUICH KOPPEKTHPOBKOH
npoekta HopMaTusos ITJIB.

Tlocne yTBepkKOeHUS IPOEKTA HOPMATUBOB
NB npeanpusTieM M COIJIAaCOBAHMS TPOEKTA
¢ oprasamMm ['OCKOMIPUPONBI TOCYyAapCTBEHHAs
HHCTICKIMS T OCKOMIPHPO/BI BBIJAET Ipeanpus-
THIO pa3pellleHue Ha BEIOPOC B COOTBETCTBHHU
C BENMYMHAMH, YKa3aHHBIMH B TaOjHIle NMapaMeT-
poB BBEIGPOCOB, TNPUBEACHHOH B IIPOEKTE HOpMA-
TUBOB. Pa3perenue BbLIaercs M KaXaOro HcC-
TOYHHMKA BBUIEJICHUS 3arpSA3HAIONIMX BEILECTB, 4
Takxke 1A Mpennpusatus B uenom KoHTpoas 3a
COBMFOCHHEM YTBEPKACHHBIX HOPMATHBOB OCY-
IIECTBANCTCS ToCcyaapcTBeHHOH uHcnekuuedl I'oc-
KOMIIPHPO/IbI, BBIAABIIEH pa3pelleHHe Ha BEIGpOC
Hecobuironenue cornacoBaHublix ¢ opraamu I'oc-
xomnpuponsl HopMmatusos [1JIB (uim BCB Ha
HEPUOJ YO OCYLICCTBIICHHS MEPOIPUSITHH) BIIedeT
3a coboit NpUMeHeHHe MTPpadHbIX CaHKIMI BIIOTh
JI0 OCTAHOBKHM COOTBETCTBYIOIIMX arperatop MITH
EXOB.

B cocrase npoekta HOpMaTuBoB [1IB kpome
pacyeTa NIpU3eMHBIX KOHUEHTPauUi B XUIOH 30HE
MOXeT TPOHU3BOJUTHCA pACHeT CYMMAapHBIX [pU-
3eMHBIX KOHIEHTpaluil Ha MpOMILTOIIAKE B MeC-
Tax BO3ayx03abopoB. Oxonuatensnsle [1/IB nns
KaXIOT0 HCTOYHHKA OINpPENeNsroTCd HUCXOAs u3
ycnosuit cobnroneHus ITJIK nas kuaoit 30HBI
u coorBeTcTByromedt nonu ot IJIK nnsa paboueit
30HEI B MeECTax BO3AYyX03ab0poB Ha IPOMILIO-
aaKe.

IMpoekT BEHTUJIALMYU arperara MM uexa su-
nseTca obmied YacThIO NPOEKTA NPEANPUSATHS.
J1onyCcTHMOCTD BBIGPOCOB OT CHCTEM BeHTUIIALINH,
000pyIOBaHHBIX U HE OOODPYAOBaHHBIX YCTAHOB-
KaMH OYMCTKM ra3oB, IPOBEPseTCA TOJIOBHOH Be-
JIOMCTBEHHOM opraHu3anueil npu pazpaboTke npo-
exTa HopmatupoB [IJIB 1ns mnpeanpusaTus Ha
OCHOBE JaHHBIX, NOJYYaeMBIX OT pa3paboTyMKOB
CUCTEM BEHTWIALKH, IMyTEM pacyeTa CyMMapHBIX
MPU3EMHBIX KOHIICHTPALMH.

JI1s1 npoBeacHUs MPOBEPKH OTIEN MJIA Opra-
HU3aUA-Pa3paboTUUK MpoekTa BEHTHISIIUU ODK-
HBl BBLIATh 3aJaHHC pa3pabOTUUKy BEIOMCTBCH-
Horo npoexTa II/IB u 3ateM, 10 OKOHYAHHS pa3-
paboTKM NMPOeKTa BEHTWIALUY, MTONYYUTL OT HEro
COrIACOBAHUE TIPHHSATHIX PEIICHUI MO OYHMCTKE
razoB M napaMeTpaMm HCTOYHHKOB BBIGPOCOB 3a-
TPSA3HAIOIIMX BELIECTB B aTMocdepy.

B Tex chmywasx xorga mpoeKT BEHTHISAIUN
(pabovas NOKyMeHTANUs) BBIIOJHACTCH MOCIE
yTBepXK/eHHs NpoekTa HopmaTusoB I[IIB ans
NIpeqIpPUATHS, IPUHUMAEMBIE CHCTEMBI Ta3004HCT-
KU, BEJIMHUHEI BHIOPOCOB H YCJIOBUS UX MOCTYILIC-
HUS B aTMOChEPY AODKHBI MOTHOCTHIO COOTBETCT-
BOBAaTh NapamMeTpaM BBIOPOCOB, MPHHSATHIM B yKa-
3aHHOM npoekTe HopmaTtupop I[IAB Ilpu pac-

XOXACHUAX C YTBEPKACHHBIMUA HOpMAaTHBAMHU NI
COOTBECTCTBYIOIIMX UCTOYHHKOB Bbl6p0003 B aT-

Mochepy TOTOBHOH BEJOMCTBEHHON OpraHu3anu-
¢, paspabaTeiBaBileit IpoekT HopMmaTuBoB [1]IB
Ha OCHOBE MCXOJHBIX NAHHBIX, MOJyYaE€MBIX OT
pa3paboTyMKa mNpoeKTa BEHTHWIAUUY, TOJIKHO
OBITH pa3paboTaHo U (IPU YUaCTHM pazpaboTuMka
MIPOEKTa BECHTHISAUMU) COTJIACOBAHO C OpraHaMH
I'ockOMIPHPOBl IOMOIHEHHE K NPOCKTY HOpMa-
TuBoB [IJIB, Ha 6a3e XOTOpOro NpeanpuaTHES
CMOXeI TOJIyYUTh JOTOJHHTENBHOE pPa3pelieHue
Ha BBIOPOC OT PacCMaTpPUBAEMBIX MCTOYHHUKOB.

ITpu 3TOM 1O TEM BEMIECTBaM, IO KOTOPBIM
B HaType Habnrogaercs npessimesue 1K, yse-
JTHYCHHE BAJIOBOTO KOJHYECTBA BEIOPOCOB TIO CpaB-
HCHHIO C YTBEPX/ICHHBIM NPOEKTOM HOPMATHUBOB
II1B momyckaercsi TONBKO NpPH YCIOBUH BKJIFO-
YeHMS B MYCKOBOIH KOMINIEKC CTPOUTETLCTBA KOM-
TIeHCHPYIOIIAX MEPONPUATUH [JIsi COOTBETCTBYIO-
LIETO CHUXKEHHUS BBIGPOCOB.

ITpy BHIMONHEHUM NPOEKTAa BEHTHJIALMU HA
6a3e 3apybexHOro 060pYNOBAHUS U MOANHCAHUH
KOHTPAKTOB C 3apyOexHBIMH GUPMaMU K YKPBI-
THUSM U Fa3004YHCTHOMY OOODPYIOBaHHUIO, 3aKymae-
MOMY 3a pybexoM, AODKHO NPEIBIBIATHCS Tpe-
6osanne obecneuenus 3¢dhekTUBHON pabOTHI B yC-
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sosuax CCCP u Hamuuus CPEACTB €€ KOHTPO-
as.  JloCTaTovHOCTh NpeularaeMbix  (UpMaMu
YCTpOMCTB A7 3aMUTH aTMOCHEPBI TakXKe JOJIK-
Ha TNPOBEPATHCH HAa OCHOBE CBOJHBIX DacyeTOB
MPU3eMHBIX KOHIICHTPALUH, BBITOTHAEMBIX pa3pa-
60TYMKOM TIpoeKTa HOpMaTHBOB ITJAB mpeanpus-
THA.

B COMPOBOAUTENBHOM NOKYMEHTAIMM Ha 3a-
KynmaemMoe 0OOOpYIOBaHHE MOJDKHBI COJAEPXKATHCA
CBEJNEeHUS, HCOOXOMUMBIe UIs 3aNoJIHEHUS Tabau-
Bl IAPAMETPOB BeIGpOCoB Mo dopme tabi. 13.1.

B Tex caydasix, korpa oT 3akymaemoro o6o-
PYIOBAHUA 4YePe3 BCHTHISIIMOHHBIE CHCTEMBI BbI-
ENIArOTCH 3arPS3HAIOMIME BEIECTBa, Ha KOTOPBIE
orcyTcTByroT ycTaHoBieHHele B CCCP TIIK, ot
($upMBI ceayeT MONYyYHTh NPEIIOKEHHS HA OPH-
eHTHpOBOuHsle BenuuuHbl ITJK.

13.2. PA3PABOTKA 3AJAHUSA
HA IPOBEPKY JOCTATOYHOCTU
MPEJAYCMOTPEHHBIX MEPOITPUSATHIA
JUTS 3AIMUTHI ATMOC®EPHI

3amaHue MOJKHO COJAEPXKATH IUTAH PACIONO-
JKEHHS] UCTOYHHMKOB BEINCJICHHMSA B aTMocdepy 3a-
TPA3HSAIOMIMX BELICCTB, TAOMUIy MapamMeTpoOB Bbl-
6pocoB BewecTB B aTMochepy ais pacuera ITJB,
CBCIIEHUS O CTOMMOCTH MEpONPHUSITHIA M HaHHBIE,
XapakTepU3ylolue TEXHUYECKUH YpOBEHb TPHHSA-
TBIX PELICHUH IO 3alUTe aTMOCHEPHOTO BO3AYyXa.

Tabnuua cocrapnsercs no dopme IMpumoxe-
mus 3 TOCT 17.2.3.02—-78, monoNHEHHOH PAOOM
CBEeNCHUI, YyKa3aHHBIX B IIpUMepe 3allOJHCHHS
(ta6mn. 13.1). Ilpu 3anonHeHuu TaGAULBI HOMEpA
HUCTOYHUKOB MPOCTABJIAIOTCS] B COOTBETCTBUH C yC-
JIOBHEIMH HOMEPaMH, HPUHSITHIMH Ha IUIaHE pac-
MOJIOXCHAS UCTOYHMKOB. KOOpaMHATEI MCTOYHH-
KOB HE yKa3bIBAKOTCS—MX Ha OCHOBE IUIaHa pac-
NOJIOXEHUST HCTOYHUKOB, ONPEAEISICT BEIOMCT-
BeHHAsl TOJIOBHAS OpPraHU3alUs B NPUHATOH Ais
npoekra HopMaTHeoB IT/IB KOOpPIUHATHOl CeTKE.

JI71s1 *CTOYHUKOB, pabOTArOIUX B CTAUMOHAP-
HOM pEXHUME, YKa3blBA€TCsi OfHA BEIMYHHA BbI-
6pocoB B r/c ¥ COOTBETCTBYIOIIAs € ONHA BENH-
YMHA COACPKAHMSA 3arpsA3HAIOIUX BEUeCTB B
Mr/M3 (IpM TeMmepaType ra30B, yKa3aHHON B
tabaune). s HICTOYHUKOB, IPH paboTe KOTOPBIX
KOJIMYECTBO BBIJEICHHH 3arpsA3HAIOLIAX BEUIECTB
MEHSIETCA,, YKa3bIBAFOTCA Mpenensl KoneGauds B
Mr/M3, ocpeaHeHHble 32 20-MUH MEPHO/ BPEMEHH.
Tlpu orpaHUueHHOM KONHYECTBE NAHHBIX MOXET
YKa3bIBATBCSA O/iHA BENMYMHA, HO 32 TOT MEPHOJ,

KOI'/1a COAEePKAHUC 3arPA3HAIONIMX BEUIECTB B OT-
XOOAIIMX ra3ax JOCTHraeT MaKCHMAalbHOHU Bemu-
upHbl. ECiiM B rasax u3-3a HECTAlMOHAPHOCTH
TEXHOJIOTHYECKOTO Tpouecca CoacpkaHue pasHo-
POIHBIX BEUICCTB HE COBMAIAET, KaXnasd W3 BeJH-
YuH BBIOPOCOB YKaspiBaeTcs B r/c 3a 20-MHH
MEPUO MAKCUMAJIBHOTO BLIIEICHHS.

Bemuuunbl BHIGPOCOB, T/T, NOKA3bIBAIOTCA B
TaGIHLe C yYE€TOM 4HMCIA 4acoB PabBOTHI COOT-
BETCTBYFOIIIUX TEXHOJOTHMYECKUX AarperaToB MM
YCTAaHOBOK, KoNeOaHMM KOJIMYeCTBA BBIJEICHUN
3arPASHSIOMIMX BEIIECTB IO X0y TEXHOJOTHYEC-
KOTO IHKJIA, CPEIHETO SKCILTYaTAIWOHHOrO 3Ha-
YEHMS CTEIIeHH OYUCTKM Ta30B, a TAKXKE BPEMEHH
HOpPOCTOS Ta300YUCTKM HA PEMOHT, €ClM Mexpe-
MOHTHBIH IIepHOJ TIa3004YUCTKH MEHBIINE . MEX-
PEMOHTHOTO TEPHOIa COOTBETCTBYIOIIErO TEXHO-
JIOTHYECKOTO arperarta.

g kaxnoro UCTOYHMKA B TaOJMuE ykasbl-
BAIOTCS NapaMeTpsl BEIGPOCOB BELIECTB B aTMOC-
¢depy Ha CYLIECTBYIOIUCE MOJOXEHHE W HA Iep-
CHEKTHUBY C YYCTOM BIHSHHS NOMOJIHUTEILHO BBO-
IUMBIX MEPOMPUATHH JJIsI CHUKCHUSA MPH3CMHBIX
KOHIICHTPAIHil.

KospdunueHT 06eCHeueHHOCTH Tra3004YMCT-
xoit KV, %, Beluucnsror no ¢popmyie

T;
K% = —100,

T
rae T, —npoaoKUTENBHOCTb PaboThl 3a IO TEXHOJIOMM-
4eckoro obopynosanMs, 4, 1. —NPOAODKUTEIBHOCTD pa-
GOTHI 33 TOJ FA300YHCTHBIX YCTAHOBOK Oe3 yuela Reob-
XOJMMOI0 BPEMEHH IPOCTOEB HA PEMOHT, 9.

CpeqHior  3KCILTyaTAuUOHHYEO CTeneHb

ounctkn K$?, %, ompenensior cremylomuM o6-
pasom:

KQ = (KPT, + KPT, + ... + KPT)/T,,

IJe n—4UCIIO MHTEPBAJIOB, Ha KOTOpPHIe pa3duta o6nacTh
peanbHOro M3MeHeHHsS creneHu oumctku K@, ¢ yuerom
HalIMYME (OTCYTCTBHS) pE3EPBHLIX Fa300YHCTHBIX YCTa-
HOBOK, T}, T3, ..., T,— MpPOOOKUTENIbLHOCTb HHTEPBAJIOB,
cooTeercTBylomas sddextusHOCTH oumcTok K, KP,
v K?

IIpu 3amucu B onHYy CTpOKy TabGmumbl mapa-
METPOB BBIOPOCOB MAHHBIX NI N OJUHAKOBBIX
HUCTOYHHKOB, YKa3bIBaeTCd CYMMapHbI BBIGpOC
(eb16pocel) M oT Bcex N HMCTOYHHKOB, HO 0GbeM
ra3oBO3YIIHON CMeCH V|, OT OJHOIO MCTOYHHKA.

JlaHHbIE TapaMeTPOB BBIOPOCOB, IPHUBEJICH-
Hble B TaOJIHMIE A0 UX MEpeaavd B KayeCTBE 3a1a-
HHUS BEJOMCTBEHHOHW TOJIOBHOW OpTraHU3aluMM 1O
pa3paboTke npoekTa HopMaTuBOB IIAB, nomkHsl
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TIOABEpraThes pa3paboTYNKOM 3aiaHus INpenBa-
PUTENBHON MPOBEPKE IMYTEM pacueTa 0XHIAeMbIX
TMPU3EMHBIX KOHIEHTpAUHii.

3amaueil MPOBEPOYHOIO pacueTa SBISCTCH
TIpeXOTBPAILIEHHE BBbINAYM 3aJaHUS C 3aBeJOMO
HEMPUEMIIEMBIMH  JAaHHBIMM, KOIJAa IpPH3EMHBIC
KOHIIEHTPAINH TOJBKO OT PACCMATPHBAECMBIX B 3a-
JaHHH MCTOYHMKOB MOTYT ObITh Beime ITJK miu
63Ky Kk HEM. ECITH B pe3y/ibTaTe MPOBEPOYHOrO
pacueTa BBISBJISETCS HEMPUEMIIEMOCTb HOIYYCH-
HBIX PE3YJIbTATOB, TO IO BbLIAYM 3aaHUS CICAYET
NPeXyCMOTPETh JONOJIHUTEIBHEIC MepONPUATHS
N0 CHUXCHUIO TNPHU3EMHBIX KOHICHTpAanui M Ha
3TOM OCHOBE NMPOU3BECTU YTOUYHEHHe TaGunpl ma-
paMeTpPOB BBIGPOCOB.

Ipu pa3paboTke MepONpUSTHii ClenyeT, COB-
MECTHO C TEXHOJIOTaMH{ BBISBIATH BO3MOXHOCTb
HauOONBIIECIO COKPAIICHHS BBHIOPOCOB M yMEHb-
LIeHUs 00beMa 0TCACBIBAEMBIX I'a30B, B TOM YHCIIE
3a CYeT NMPUMCHCHUS YKPBITUH C MHHAMAIBHBIM
IOACOCOM 6auIacTHOTO BO3ayXa.

CHmKeHNe IPU3EMHBIX KOHUCHTpAMi ImyTeM
YBEITMYEHHS BBICOT TPYO MTOMYyCKAETCS TONBKO MOC-
Jie MCTOJIB30BAHUS TEXHOJIOTHMYCCKHX MEpOmpHs-
THif, TpUMEHeHUS 3bGEKTUBHBIX CUCTEM OYHCTKH
ra3oB M HEHTpamu3auuy BBIGPOCHBIX TpyO.

YTo6H! yuecTh 3aTPaThl HA 3aMIUTy aTMoche-
pBI, B 3a/JaHUHM yKa3bIBACTCA MOJHAS CTOMMOCTH
BBITSKHBIX CHCTEM C yHETOM BHYTpPEHHEH U BHeIll-
Heil pa3BO/IKM BO3/XYXOBOAOB, BEHTUIATOPOB, ra-
3004YHCTOK, CUCTEM pAa3rpy3Kd YIOBNCHHBIX Be-
WecTB ! T.H., @ TAKXKEe 4aCOBbIE PACXOABI BOMBI,
SMEKTPOSHEPIUM M APYTUX 3HeproHocurteneir. M3
9TUX JAHHBIX Pa3pabOTUHKH IPOeKTa HOPMATHUBOB
IIB oTHOCAT 4acTh CTOMMOCTH CHCTEMBI Ha 3a-
Mty aT™Mocdepbl—o6bI4HO okoyio 70%. B Tex
Cly4asix KOrga CHCTeMa yNajeHHs IpeniHa3HaueHa
B OCHOBHOM JJIs yMeHbI]IeHI/ISI 3arp513HeH1m Ha-
PYXHOTO BO31yXa, HAPHMEDP yCTAHOBKA BBITSK-
HBIX 30HTOB IOJ KpbIieH [exa HIH YKpbITHE
M OTBOJA TIa30B OT JJICKTpONEYEH, 3aTpaThl OT-
HOCAT MOJHOCTBIO Ha 3alUHUTy aTMOChepsbl.

CpapHeHHE NPUHATBIX DEIICHUH MO 3aIMUTE
atMochepsl C JYYIIMMH OTEYeCTBEHHBIMM H 3a-
pyGexHbIMH 00pa3uaMi JOJUKHO HOCUTBL MH/H-
BUAYaJIBHBII U KOHKPETHBIH XapakTep /il Kax 1ok
CHCTEMBI BEHTUJISUHH MU TPYHIbI OXHOPOMIHBIX
ciucTeM. B kauecTse mokasaTellel ISl CpaBHEHUS
creqyeT NPUHAMATH HawbOJee XapaKTepHble Na-
paMETPBI PACCMATPUBACMBIX CUCTEM BEHTUIISLIUH.

Hanpumep, npu nmeHTpaM30BaHHOM CUCTEME
acTpanun NOAGYHKEPHOTO TOMEILICHUS 3aTpadn-

BACTCA 3HAYMTENIBHO OONbIIE DIIEKTPOIHEPTUH,
YeM TpH [JEUCHTPAIM30BAHHBIX YCTAHOBKAX, HO
oHa 00JIee IPOrPECCUBHA, TAaK KAK IPH BHEAPEHUM
HEHTPanu30BaHHON CUCTEMBI obecreunBaeTcst Ha-
IeKHas JKCIUTyaTallus, H CpaBHEHHE €€ IMOoKa3a-
Teldeit clefyeT NPOM3BOAMTE C aHAJTOTHMYHBIMU
cucTeMami, obecieYnBAIOIIIAMH TaKyrO KE HaIeK-
HOCTh B paboTe. Jing OLICHKH paccMaTpUBAaEMOM
CHCTEMBI 1IeJIecOOOPa3sHO IPOBECTH CPABHCHUE B
4acTH 06BEMOB OTCACBIBAEMOI0 BO3[IyXa HA OJHY
IIOMCHHY}O TIe4b, YTO ONpPENeIsieTcd COBEPIICHCT-
BOM TEXHOJIOTHYECKOH CXEMbl IMIMXTONOJAYU H
KOHCTPYKIMEH yKpBITUH; HaneXHOCTBIO U (-
(EKTUBHOCTBIO CHCTEMBI OYHCTKH; 3aTpaTamu Ha
COOPYXCHHE M SKCILTYaTalMi0; OGCCICUEHHOCTHEO
OecIBITLHON Pa3rpy3KH YJIOBJICHHOMN NBUTH H T. TN

TIpu cpaBHEHHM CHCTEM NBLIEra3oynalicHUs
OT JJMEKTPOXYTOBBIX Ieuel OCHOBHBIMH IOKAa3a-
TeNASIMH ABJIAOTCH MOJHOTA U HANCKHOCTH YIaB-
JIMBAHUS Ta30BBLICJICHUI NPH BCEX MEepHOAax pa-
60THI meun (BKJIFOYAS CJIUB CTAlH), OGBEM Ta30B,
NOCTYNAOLINX HA OYHCTKY, & TAKXKe IUIAHAPOBOY-
HBlE PENIeHUS pPa3MElCHUS Ta3004YHCTKH, €€ II0-
KasaTeld ¥ T.ja. IIpH cpaBHEHUMH NOJIKHBI NpH-
BOJUTHCH KOHKPETHBIC HPUYMHLI, OGYCIOBUBILUE
Gonee BBHICOKME IOKA3aTENH, YeM Yy JIYYIIUX HU3-
BECTHBIX aHAJIOTOB, WM IPUYUHBI, HE MO3BONHUB-
mye AoOUThCA TaKMX HOoKasaTelei.

13.3. OBOCHOBAHUE BBIEPOCOB
3ATPSI3HSIIONNX BEMECTB

CoctaB BBIOPOCOB 3arps3HSIOIIMX BEIIECTB
ONpENENIeTCs ¢ YYETOM CBIPbEBBIX MATEPUAJIOB,
HCITONIB3YEMBIX B  TEXHOJIOIHYECKOM IPOLECCE,
U PU3UKO-XMMUYECKUX NPEBPAILEHHHN, IPOUCXOAS-
II¥X B MpOUecce MPOU3BOJCTBA U OYHCTKH Ta3oB.

s onpenesieAMs KOMHMYECTBEHHOM XapakTe-
PHUCTUKH 3arpsI3HSIOMIMX BEINECTB, BBIACIISIIOIIUX-
€ O OYUCTKHU Ia30B, UCIONB3YIOTCH NAHHBIE Ha-
TYPHBIX 3aMEPOB HA pacCMaTPUBAEMOM HJIM aHa-
JIOTHYHOM IPOHU3BOJCTBE, OTYECTHBIC JAHHEIC IIPE/i-
NIpUATUS, UMEIOIIMECH OOIIECOIO3HBIE H OTpacie-
BbI€ HOPMATHUBHBIE MAaTEPUANBI. CBEACHUS O BO3-
MOXHBIX KONIeGaHHSIX B KOJIMYECTBCHHOM M Ka-
YEeCTBEHHOM COCTaB€ BBIGPOCOB B NEPHOJ BEIACHUS
TEXHOJIOTHYECKOTO TIPOIIECCA.

PacueTHbIH cexyHMHBIH BBHIOPOC 3arpA3HAO-
[MX BEIIECTB BBIYHCIAETCH IO GopmyIe

273
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rae M, —BbIOPOC 3arpsI3HAIOLIETO BEIlecTsa, r/c; ¥ —pac-
XOI Fa30B MpH pabouux yCIOBHSX, M>/C; ¢ —KORIEHTpa-
1M 3arpsiI3HAIOIIETO BEIIECTBA B  OTXOOSIHX TFa3ax,
ocpenHeHHast 3a 20-MHH HEPHOA BpeMeHH, I/M>, npu
HOPMaJIbHBIX ycoBusx; T—TemnepaTypa rasos, °C.
Ocpensenne BHIOpoCOB 3a 20-MHH HEPHOJ
BpEMEHU TIPOU3BOJUTCA B CBS3U C T€M, YTO IO
pe3ybTaTaM pacyeTd NMPU3EMHBIX KOHIEHTpauuit
npousBoxuTcs ux cpasHenue ¢ [IJK B arMocdep-
HOM BO3j1yXe, /U KOTOPBIX MEepUo 0T6opa npob
YCTAHOBJICH NeHCTBYIOIMMHY mpaBuiaMu B 20 MUH.
PacueTHbI TOI0BOM BHIOPOC 3arps3HSIOMIMX
BELICCTB ONPENEIAETCS B 3aBUCUMOCTH OT NEPUO-
na paboThl UCTOYHUKA C Yy4e€TOM KojeOGaHuit ce-
KYHIHBIX BHIOPOCOB:
M, = (MaT, + M2T, + ... + M.T,)3600- 1078,

roe M, —ronoBoi BRIOpPOC 3arps3HSIOLICTO BEIECTBA, T/T;
M, M, ..., M, —CeKyRmHbIc BLIGPOCH [0 MEPHOIAM
paboThl MCTOYHHMKA 3arps3HeHust Bosayxa; Ty, T, ...,
T,-nepuoabl paboThl HCTOYHHKA, COOTBETCTBYOLIME
BBIENIEHMIO 3arps3nslolux memects M, M, ...,
M., Yr.

"B Tex cny4asix KOT/1a U3BECTHO TOJIbKO oblee
KOJIMYECTBO YacoB pabOThl UCTOYHMKA BBIIECICHUS
3aIPSI3HSAIONIMX BEIECTB 3a roJOBO# nepuon 7.
U KpaitHue npenenabl KoaeGaHUs CEKYHIHBIX Bbl-
OpocoB IO XOay TEXHOJOTHYECKOTO NPOIECca,

OIIEHKa TOAOBBIX BBIODOCOB IIPOU3BOAUTCA IIO
dopmyne

M, = (Mﬁ) T.-3600- 107,

rae M, u M, — kpaituue npeaeiibl KoleOaHusa ceKyHIHbIX
BBIOPOCOB, OCpeIHEHHHBIX 3a 20-MHH NepHO.

PacyeTsl XapakTepHCTUK BEIGPOCOB 1O HCTOY-
HHKaM BBIJCICHUST BPEAHBIX BEIIECTB CBOAATCSH
B TalJMIbl U COXpAHAIOTCH B apXuse pa3paboT-
YUKOB JUISl IPETOCTABIICHUS UX 3KCMEPTUPYIOMUM
opranuzaudsiM. TaOmuubl COCTaBIAIOTCA B TPO-
M3BOJILHON (hOpME, HO B HUX OJDKHBI COOEPKATE-
CA  TEXHOJIOPMYECKHE IapaMeTpbl HCTOYHHKOB,
BIAMSAOINIME HA KOJHYECTBO OOpa3yIoHMIMXCs 3a-
IPS3HSAIOWIMX BEIUIECTB, 4 TAKXKE IPUHATHIE HCXOJ-
Hble TAHHBIC B BUJE PE3yIbTATOB 3aMEPOB, YACIb-
HBIX XapaKTEPUCTUK BEIOGPOCOB U APYTHE CBEICHUS
CO CCBUIKOH B NpUMe4YaHHSX Ha HAayYHO-UCCIENO-
BaTenbckue paboThl, OTHETHI 3aBoga IO (opme
Ne 2-tm (BO3AYX), HAay4HO-TEXHMYECKYHO JIMTEPA-
Typy M IpOYHE MCTOYHMKH, OTKyJa OHHU B3STHI.
IMpuHuMaeMple NaHHBIE MOJDKHBI [OABEPraThCH
KPUTHYECKOMY aHAJIN3y HA OCHOBE CPABHEHHS CBE-
JeHUH, UMEIOIIUXCA B PA3HBIX UCTOYHHUKAX, B TQM
YHUCJIC B PAHEE BHINIOJIHEHHBIX NMPOEKTAX. ,

B Tex MHOroYuCIEeHHBIX CIy4asix, KOrAa JaH-
HBIE 3aMEPOB OTCYTCTBYFOT OIIEHKA BBIOPOCOB MO-
XKeT NMPOM3BOJUTHECS HA OCHOBAaHMM GaNaHCOBBIX
PAacueTOB C YYETOM COCTaBa CBIPbS U MPOUCKOMS-
mux $U3MKO-XUMHYECKUX Tpoueccos. Hampumep,
€CITM OTCYTCTBYIOT JAHHBIC MO KOJIUYECTBY XUMHU-
YECKUX COCTABNSIOMIMX B TIBUIM, BBIACNAIOIIEHCS
B aTMochepy Yepe3 adpanuoHHbI pOHAPh JOMEH-
HOTO 11eXa, BBILIABIAIOIIEIO deppoMapraseit, Ko-
JTHYECTBO OKHCIIOB MapraHia yCIOBHO MOXET ObITh
TIPUHATO AHATIOTAYHBIM JOJC¢ MapraHpia B 4yryHE
C MONPaBKOM Ha YBEJMUYCHUE €ro MAaCChl 3a CUET
JoOKHCTeHus o MnO.

Ilpumep pacyera XapaKTEPUCTHKH BBIGPOCOB
npuseneH B Tabm 13.2.

13.4. PACUET ITPV3EMHBIX
KOHLEHTPALIVIA

Ha puc. 13.1 npuBeneHa akCOHOMETpHYECKas
cXeMa 3arpsi3HCHUS BO3IyXa CO3paBaeMas OHHM
uctoynukoM. HenocpencrteenHo mox Tpy6oit 3a-
IpsI3HECHUE BO3JYXa OTCYTCTBYET, a HAaYMHASA OT
TOYKH, B KOTOPOH NbIMOBOMH (aken mpu HeGiaro-
NPUASTHBIX METCOPOIOTHYECCKUX YCTIOBHAX KacaeT-
cs 3eMJIM, HPHU3EMHAs KOHIEHTpalus BPCAHBIX
BEIIECTB GBICTPO BO3pacTaeT W Ha PACCTOSHHH,
paBHOM 10-40 BbICOTaM TPyOBI, HOCTHUIAeT MaK-
CUMAJIBHOM BEJIMYMHBL. [l cpefHUX yClIOBHUH 3Ta
BeJM4MHA paBHa OkoJio 20 H. Tlocne TOYKH Mak-
CHMAaJILHOrO 3arpsi3HEHUs NIpU3EMHAs KOHIIECHTpa-
s MeUIEHHO yObIBaeT BIOJL BeTpoBoil ocu. [pu
3TOM [POUCXOMUT PACIIMPEHHUE OBIMOBOTO (hake-
na. Kax BUOHO M3 CXeMbl, KOHIIGHTpAUHUS B JIFOOO0I
TOYKe (HampHMep, B Touke A) 3aBUCHT OT pac-
CTOSIHAUA X, Ha KOTOpOe OHa yaajleHa OT TPyOHI,
U OT CMEIICHUS ¥ IO OTHOLICHUIO K BETPOBOH OCH.

Pacuer npuseMHBIX KOHUEHTpanu# 3arpss-
HSIOIMX BEHIeCTB NMPQU3BOAUTCS B COOTBETCTBHU
¢ Hopmamu mo pacuery KoHIEHTpamui u pac-
CEHBAHHUSA BBIOPOCOB NPENNpUATHi B aTMochepy.

MakcuMasbHas KOHIEHTPAuus Chaxe, MI/M>,
co3naBaeMas TOYCYHBIM HCTOYHHKOM OINpEIens-
ercs mo dhopmynam:

I KHATPETBIX» Ta30B
AMFmnn
CMaxc =—3 )
H VAT
I «XOJIOIHBIX» ra30B

CMaxc = AMFnT]K/H4/3,
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TABJIMLJA 13.2. PACYET BBIEPOCOB OT MICTOYHUKOB LIEXA XOJOIHOMN ITPOKATKU (IIPMEP)

Homep Haumenosanue Komuue- Pacxon Temne- Bpeaubie BellleCTBa Kosdpdunmenr Tun ounctku u
HCTOY- CTBO  ra30B, parypa B rase HeCTalMoHap- KIlaQ
HHKa 4acoB m%/c’ razos, HOCTH Bbl-
paboTel °C  paumenopanue pac- 6pocos
B 101 xon',
/M
43 [IpeccHpOBOYHBIN 6200 10 25 Tlaps! 0,05 0,8 Ha ceTuaTtom
CTaH 3MYJILCUU dunwTpe, 60%
57 MacTtepckas peBH- 2000 55 40 TIlapm 0.2 0,6 Be3 ouncTku
3UH TMOJIIMIHHKOB KEepOCUHA
IIpoooancenue maba. 13.2
Homep Haumenosanue Bribpoc BpennbIx peuecTs? Nua- Komu- CkopocTtb
HCTOY- - METp 4eCTBO BLIXJIONA
HHKA rfc /v TpyOBI, TPYO, rasos,
M ILIT. M/c
43 Jpeccuposounbii  10-0,05=0,5 0,5:3600-0,8-6200-10"°=8,9 0,8 1 10-4 19.9
cran 0,5-0,6=0,3 0,3-3600-0,8-6200-10~° = 5,4 3,14-082
57 Macrepckas pesu- 5,5:02=1,1 1,1-3600-0,6-2000-10"° =48 0,495 2 5,54
3UM MOJIIUITHUKOB 23.14-0.495%
=143

! Tlo maHHBIM 3aMepos.
2 Hapn 4epToil— 0 OYMCTKH; MOJ YePTOil — nOCie OYMCTKH.

roe  A-xo3pduureHT TeMmepaTypHoil cTpaTHduKa-
UM aTMOCchephl B paifoHe pa3sMeIleHHs MpeanpusTis,
c23-mr-rpag'/3/r (npunumaeics o tabn. 13.3); M —BbI-
6pocsl, r/c; F—Ge3pasMepHblii KOIQDHLUMEHT, yIATHIBAIO-
Wi ocegaHde 4YacTHI B aTMocepHOM Bo3ayxe (IpH-
guMaeTcs mo Tabia. 13.4); m, n u k- xoaddunuesTsl,
YYMTBIBAIOIIME YCIIOBHS BbIXO#A I'a30B M3 TPyGbl (pac-
CYHTBIBAIOTCH MO HOPMAaM pacyeTa NPH3EMHbIX KOH-
pentpanuii); 1 = 1= 1,3—6e3pasMepHslii k03bHHLHKEHT,
YYMTHIBAIOIMMA BiMSHUEe peibeda MeCTHOCTH (3adaeTcs
[CHEPaJIbHbIM [IPOEKTHPOBIIMKOM mOpennpHarusg); H-
[eOMETPHYECKas BBICOT2 HCTOYHMKA BbIGpoca (TpyObi,
nednekTopa, GoHaps M T.1.) Haa YPOBHEM 3eMiH, M;
¥, —pacxon ra30BO3AYINHON CMECH, M/C, IpH Temmepa-
Type ra3oB; AT—pa3HOCTh TeMmepaTyp ra30BO3ayLTHOH
cMecH M okpyxaromeit cpeas, °C.

MakcuMasibHble TIPH3EMHBIC KOHUEHTPAaLHH
OT HCTOUYHMKOB, 4Yepe3 KOTOpBIE B aTMocdepy

NOCTYNAFOT BPEOHBIC BEINECTBA C «HArPETHIMH»
WA «XOJIOTHBIMHY» T'a3aMM, OPHEHTHPOBOYHO MO-
ryT ObITH ompeneneHsl no tabia. 13.5, B xoTopoit

Puc. 13.1. AkcoRoMerpudeckas CXeMa MPH3EMHOH KOH-
LNEHTPAUNH OT OJHOTO HMCTOYHMKA (CTPENKOM MOKa3aHo
HanpaslicHHE BETPa)
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TABJIMIA 133 KODOOPUIIMEHT
TEMOEPATYPHOW CTPATUOHKALIVU
ATMOC®EPBI

Tepputopus A, ¢ mr-rpan'/3/r

Cy6Tpomnuueckas 30Ha Cpea- 250
el Asuu (roxsee 40° c.1l.)
u 3abaiikanee (Bypartckas
ACCP u Yurunckas o6i.)
Espomneiickas uyacts CCCP
(paiionsr PCOCP  roxHee
50° ¢. 1., ocTaabHbIe PAHOHBI
Huxnero IToBomxeg, Kap-
ka3, Monnopa) U a3MaTckas
yactb CCCP (Kasaxcrah,
Hanbumii BocTOk H oOcTanb-
Has vyacte Cubupn u Cpen-
Heil Asun)

Esponeiickas vactb CCCP u
yacTh Ypanma B 30HE OT 50°
a0 52° c.ur. (3a HUCKIIIOUEHH-
€M TEPEYNCIIeHHBIX  BBILUE
paitoHOB, MoNMafaoOLKX B 3TY
30HY)

Esponeiickag vacts CCCP
(32 WCKIIOYCHHEM IUCHTPA)
¥ 4acTb Ypala ceBepHee
52° c.u1., a Takxke YKpawHa
(U1 pacTIONIOKEHHBIX HA VK-
paMHe HCTOYHHKOB BLICOTO#
menee 200 M B 30He 0T 50° mo
52° c.m— 180, a  oxHee
50° ¢. m.—200)

Lensrp eBpOHEHCKOH YacTH
CCCP (Mockosckas, Tyns-
ckast, Pa3zauckas, Boagumup-
ckas, Kanyxckas u Vsanos-
ckas obyacTtu)

200

180

160

140

NpUBEIEHB! YETbHbIE MAKCHMAIbHbIE TIPU3EMHBIC
xouneHTpanuu C' mpu  BeIGpoce M’ =1r1/c
IS MCTOYHHKOB, MMeromux F' =1, Beicoty H
H PACTIONOXKEHHBIX B palone ¢ A’ = 160 ¢¥*- Mr x
x rpan'®/r u ' =1, a Takke PACCTOSHHSA, HA
KOTOPBIX TPU3CMHAS KOHIEHTPAIMS JOCTHTAET
MAaKCAMYMA Xy -

IMpamep 13.1. PaccynTaTh MaKCHMAJBHYIO
HPU3EMHYE0 KOHIIEHTPAIHMIO B3BEIIEHHBIX BEIECTB
U OTPEENATL PACCTOSHUE O TOYKH MAaKCUMallb-
HOM KOHUEHTpallMu OT BCHTUIALHOHHOH Tpy-
6Ll TpH Ccrlexyromux Tnapametpax: H =25 M,
D =2 wm; V; = 47,1 M3/c (4To COOTBETCTBYET CKO-
pOCTH BbIXOna Ta30B H3 TpyOel w = 15 M/C),
AT =40°C,M =21r/c, F =2, A =250 ®3-mr x
x rpant3/ru =12

Pewenue. o tabn. 13.5 npu 4' = 160, F' =
=1, =1u M =1r/c MaxcuManbHas KOHIEH-
Tpats Cyaxe = 0,010471, x .. = 502 M.

TABJIMIA 134 BE3PABMEPHBIN
KOSOPUIIMEHT F

Beluectna F

[azoo6pa3ubie (IMOKCHA cephl, okcua yr- 1
JIEpo/a, OKCUAbl 430Ta U T.T1.)
MenkoaucnepcHele aj’po30iu (NbLIb, 3074
M T.IL.), AJI KOTOPBIX:
U [Uyaxe < 0,015 1
0,015 < v, /U0, < 0,03 1,5
Uy [Uygane > O,Oifl MM B OTCYTCTBMM HaHHBIX
o v, mpu KILJ] ouncrku:

= 90% 2
75-89% 2,5
0-74% 3
BonsHo#t map, comepXaHHe KOTOporo B 3

BeIOpOCAX OOCTATOYHO IJIi TOrO, YTOOBI
B TedeHHE BCErO roja NPOMCXOAMJIA €ro
MHTEHCHBHAs KOHJCHCAIMSA CPa3y Xe mocie
BBIXO/1a B aTMOC(EDY, a TAKKE KOaryIsuus
BJIAXHLIX MBUIEBLIX YaCTHIL

MpumMevyaHHe. v, —MaKCHMajIbHAs CKOPOCTh YIIO-
PSUIOYEHHOTO OCENAHMA A3PO30JbHBIX YacTHIl B aTMO-
ctepe; u,,,, —MAKCHMallbHas CKOPOCTb BETpA.

Ilpn 3agaHHBIX YCIOBUSIX

C _ C;«xaxcMAFn _
Make A,F ,n, -
0,010471-21-250-2-1,2
= = 0,82 mr/m3.
160-1-1

TIpu3eMHas KOHUEHTpauus B JIro0Oi Touke,
PACTIOJIOKEHHOM ¢ HABETPCHHOH CTOPOHBI OT
HCTOYHHKA, OUpeRensercs no dopmyiie

C=CprS:S,.

MaKc

rae S, —0e3pa3MepHas BEIHYMHA, XapaKTePH3YIOIIas u3-
MCHCHHE HpHSeMHOfI KOHUEHTPANHUHU 10 OCU d)al(ena B 3a-
BHCUMOCTH OT OTHOIICHUS PacCTOAHUA [0 paCl{CTHOﬁ
TOYKH X K PacCTOAHMIO OO TOYKH MaKCUMAaJIbHOH KOH-
LHEHTPanMu X,,..; S,—06e3pasMepHas BEJIMYMHA, Xapak-
TEpHU3yrolllasg H3MCHCHHE HpH3eMHOﬁ KOHIEHTpAalUH Ha
PAacCTOSHUH y, M, [I0 NEPNEHAMKYJIAPY K ocH (axena.

MpH X/Xuaxe < 1 BeMuuna §; omnpenelsercs
mo puc. 13.2, a. TIpu 1 < X/Xyaxe < 8 BeuuyHa S
onpenensierca nmo puc. 13.2, 6. Tpu X/Xyaxe > 8
u F =1 Benuuuna §; oIpexenseTcd IO KpHBOH
1 puc. 13.2,6, a mph Xx/Xpaxe >8 U F > 1-mo
KpuBOi 2.

JI1d HHU3KUX UCTOYHHUKOB BBICOTOH H =2+
=10 M OpH 3HAYEHHUAX X/Xpyaxc < | BeIMUMHA S
3aMeHsieTcsl Ha S}, ofipenenseMyro mo puc. 13.3
B 3aBHCHUMOCTH OT X/Xuaxe U H.

Benuuuna S, onpenensercsa no puc. 13.4 B 3a-
BHCUMOCTH OT TlapameTpa f,.
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a) Puc. 13.2. K onpenenensio 3Ha4eHHs 6€3pa3MEPHOTO KO-
s apdumuenTa S,
10 ! 1 - nerxas npuMeck, 2—Tsxkelas NpUMECh

0,8 /

s/

70 =7

’ / [ a8 : 7

/ 70
04
0 0,7 04 06 0,8 X/xn
d) )
31 0,4
1,0
08 \
/ N\ 0 0,2 0,4 0,6 084
46 N
l \ Puc. 13.3. K ompeneneHuro 3HaueHns 6e3pa3MePHOTO KO-
04 l \\J s¢puumenta S, npu x/x, < 0,8 1 H<10
0,2 —~

0 1 2 3 4 5 6 Tx/xy

Sz
8) CMN
0,8
7
0,72 0,6
0,70 \ 0 s
hy N
0,08
y \\ 02 \\
0,061\
\¥
oo N 0 gos g1 075 02 625 0F 055ty
T
402 2
g 1 1 —T Puc. 13.4. K onpenenenyio 3uadeHus 6e3pa3sMEPHOTO KO-
8 12 16 20 24 28 32 36 40 X/xm s¢ppunuenra S,
‘A

3HaYeHHe mApaMeTpa !, ONPENCIACTCS B 3a-  OTHOIICHHIO K MCCTOMO/OXCHUIO PAacCMaTpUBAc-
BHCHMOCTH OT ONAcCHOHM Ajs JAHHOTO HCTOYHMKA MBIX HCTOYHHKOB BBIJEJICHHS 3arpA3HAOIIMX
CKOpOCTH BETpa ¥, T.€. TaKkoll CKOPOCTH HpH  BEIICCTB.
KOTOpOW Tpu3eMHas KOHIEHTPAIMs JOCTUraeT YunuThIBas, 4YTO PAacYeT NPHU3EMHBIX KOHIIEH-
MmakcuMyMma. [IpH pacdeTe TPH3CMHBIX KOHIEH- TPALMH NpM BblXaye 3aaHus HAa TPOBCPKY mocTa-
Tpaumii OT IpYNNbl WCTOYHHKOB YYMTBIBACTCS  TOYHOCTH NMPEXYCMAaTPUBACMBIX MEPOTPHATHIA 1O
Cpe/HCB3BEUIEHHAS OTACHASl CKOPOCTb, KOTOpAas —3alluTe aTMOCepl OT BBIGPOCOB BEHTHAINHOH-
3ABHCHT OT DACIOJIOKCHHMS PACYCTHOM TOYKH IO  HBIX CHCTEM SBJIACTCS OICHOYHBIM, U YCJIOBHO
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Cr =G 82mr/m’

Cx = 1700,y=200=0,23452mr Jm®

Y =200m

4

Tm=492M,
X =1700m

N

3
Cx =1700,y=0 = §36Tmr/M

MOXET ObITh TPUHATA PaBHOW CpefHEH CKOPOCTU
BeTpa Ha ypoBre (uirorepa (# = 10 M) B palione
PaCHOIOKEHNN PACCMATPUBAEMOrO IPENPUSTUA

Ipu u <5 m/c nmapameTp ¢, = uy?/x?, npu
u> 5 m/c mapamerp 7, = 5)°/x>

Mpamep 13.2. PaccuMtaTh HpU3EMHYIO KOH-
LEHTPALMIO B3BEIUEHHBLIX BEUICCTB OT UCTOYHMKA
¢ mapaMeTpaMH, yKa3aHHBIMH B npuMepe 13.1 npu
CKOpPOCTU BETpa ¥ = 3 M/C B TOYKE, PACTIOJIOXeH-
HOU Ha paccTosimuu x = 1700 M OT HCTOYHMKA
X CMELUEHHON OT BETPOBOM ocH Ha y = 200 m
(puc. 13.5).

Pewenue.

1. x/Xuaxe = 1700/502 = 3,38. ITo puc. 13.2,a
S, =044, Cx=1700.y=0 = Cpaxc S5, = 0,82 x
x 0,441 = 0,361 mr/m>,

2. 1, = uy?/x* = 3-200%/1700% = 0,0415. Tlo
puc. 134 S, =0,65. Torma Cx=1700.y=200 =
= Cuaxc5;S; = 0,82-0,44-0,65 = 0,23452 mr/m>,

Ipnmep 13.3. Paccuutath cymMMapHyr Mak-
CHMAJILHYIO NPH3EMHYIO KOHIEHTPAIUIO NbLIH OT
4eThIpeX UCTOYHHKOB (puc. 13.6) Ha rpaHuue xu-
JIOTO paidOHa TIpH TNapaMeTpax, YKa3aHHBIX B
Tabn. 13.6 u npn 4 =200, n= 1,1, u=2,5.

Pewenue. Hanbouibiee cI0XeHUE BRIOPOCOB

+
Puc. 13.5. K npumepy 13 2

« Puc. 13.6 K opumepy 13.3

Puc. 13.7. K onpenenenuto Ge3pasmepHoro xosdduum-

eHTa S,
18
S¢
7,0
078 /
0,9 I
0,25]
0725 5 75 w0 15 15 176 ¢

Oynet HaOJMIOJATBCH MIpU HANpaBJIeHWH BeTpa I,
HO HauOOJIBINIeE KOJIHYECTBO BHIOPOCOB BBIIEIACT-
csi oT uctounuka Ne 1. Tloaromy, xoTs ero BeIOpo-
CBl HE CKJIAJBIBAIOTCH C BHIOPOCAMH OT JAPYIHMX
MCTOYHUKOB IIpU HANpPABJIeHHH BeTpa I/ OT ucrou-
Huka Ne 1 B Gimkaifinyto TOYKY B KUIOM paiiose,
TpeGyeTcst IPOBEPUTD, He OYIET JIK OT Hero 00Jib-
was Npu3eMHast KOHIECHTpalus, YeM HpU TaKOM
HampaBJleHUH, KOIJda MMeeT MeCTO CIOXEHUC
BBIOPOCOB OT OCTAJILHBIX HCTOYHUKOB.

Pacuer cymmapHoii npuseMHOH KOHUEHTpa-
IUA HA TPAHUIE XUIOTO paiioHa npu Hampasie-
Huu Betpa I npusenen B tabn. 13.6. M3 pesynbra-
TOB pacyeTa BUJIHO, YTO CyMMApHas NpH3CMHas
KOHIEHTpaIus B Oimkaiiiieil k HICTOYHUKAM TOYKe
Ha rpasdue XUIoro paiona coctasut 1,997 Mr/M3,
T.e. Oyner B 4 pasa Goxnbe IJIK s s3selues-
HBIX BCLIECTB, pasHoit 0,5 mr/m>.

AHanu3 Cuaxe IOKA3HIBACT, YTO MaKCUMAJIb-
Has NpuU3eMHadg KOHIEHTpAIMA OT UCToO4YHuKa Ne 1
(0,60470 mr/m3) MeHbIIe, YeM CyMMapHas KOH-
LHEHTPAnus, 00pa3yroIascs B Pe3ynbTaTe CIIoXKe-
HHs BHIOPOCOB OT ucTounnkoB Ne 2, 3 u 4. TlosTo-
MY MOXHO CHIeJIaTh BBIBOJI, YTO IPU HANPABIICHUM
Betpa Il oT uctounuka Ne 1 Ha xusoil paiion,
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[IpH KOTOPOM MEXAY UCTOYHMKOM Ne | M XKuITbIM
pallOHOM DACCTOSIHME COCTABISET MUHHMMAIBHYIO
BeMUUMHY, kKoHUeHTpauns C oT uctounuka Ne 1 (c
YY4ETOM YMEHbIIaollelt ONpaBKU HAa PACCTOSHUE
OT MCTOYHHKA O XWIOTo palona) OyneT MeHbILe
0,60470 mr/m®. Cref0BaTeNIbHO, MAKCHMATLHOM
cyMMapHOoif npu3eMHoi koHuenTpanucit C Ha rpa-
HHUE SKWIOTO pafioHa AN paccMaTPHBAEMOIO
npumepa Gyaer koHneHTpamus 1,997 mr/m?, pac-
cunTaHHas B Tabmu, 13.6.

PacueT npu3eMHBIX KOHIEHTpALUUN OT JHHEH-
HEBIX MCTOYHMKOB THIIA a3panloHHOro GoHaps npu
JIOCTATOYHO YIaJIeHHOM PACCTOSHHA OT UCTOYHU-
Ka JI0 pacyeTHOH TOYKH, KOTrHa KoddhduuueHt
S¢ = 0,9 (puc. 13.7), TaxKe MOXKET TPOU3BOIUTE-
cs ¢ momMomplo Tabm 13.5 mo anamorum ¢ mpu-
mepamu 13.1-13.3.

IMpn omnpencnenun GespazmepHoro koddbu-

IIHEeHTa S6 no puc. 13.9 npuHuMaercs: g = x/Lf
npa u < 5 m/c 1 g = 0,45x/L, upn u > 5 M/c, roe
L—-nnuHa JTHHEHHOTO MCTOYHUKA.

TIpumep 13.4. Paccunrtath, HaYuHASA € KaKOI'0
paccrosiHus BbIOpPOCH 4Yepe3 LEXOBBIH (oHAPH
C 30HOW BBIIENEHUS 3ATrPA3HSIIOIIMX BEIIECTB HA
pmHe L= 15 M MoryT paccuuThiBaThCs 1O (op-
MyJlaM JUIS TOYeYHOro MCTOYHHKA € NMOMOIUIBIO
Tabn. 13.5. Cxopocts BeTpa u B paccMaTpuBac-
MOM paifoHe paBHa 4 M/c.

Pewenve. Koapdunuent S = 0,9 coorserct-

BYeT ¢ = 2, CJIeNOBATENBHO, X =gL./u=2 x

x 15./4 = 60 m.

Pacuer 3arpsisHeHMs BO3ayXa Ha HPOMBIHI-
JICHHOW TUIOLIAJIKE € YY€TOM BJIMSHUS 3ACTPOUKH
BBU/LY CIIOXHOW B3aHMOCBS3U BLIOPOCOB OT HCTOY-
HMKOB C HAJIOKCHHEM adpOJAUHAMUYECKMX TeHeH
ZOJKEH NPOU3BOAUTHECA Ha OBM mo yTBepkaeH-
HOMY ["OCKOMIpHPOBI, HOPMATUBHOMY METOAY.
[Ipu 5TOM monpaBKWd Ha yBeJIHYEHHE NPU3EMHBIX
KOHLEHTpPAMi BHOCATCH Ha UCTOYHUKH, UMCIOLIME
BBICOTY MecHee 50 M, €CITH OKpYXAalolue 31aHus
HAXOIATCH OT UCTO4HHKA HA PACCTOSHHM MEHEE
Xyaxe WIH KOI/Id UCTOYHUK PACTIOIONKEH HA 3TaHHU
WM B 30HAX BO3MOXXHOIO 00pa3oBaHus BETPOBLIX
teHell. Ilpu avau3e BIHAHUSA 34CTPOHKH Ha yBe-
JIMYEHUE PACYETHBIX NPU3EMHBIX KOHUCHTPAIUN HE
YYUTBIBAFOTCS ' 3QHUSL U COOPYXKEHUS BBICOTOH
MEHee 5 M, a Takxke 3[JaHHA M COOPYKEHMS, Mak-

CUMaJIbHBIA JIMHCHHBIR pa3zMep KOTOPBIX MO Topu-
30HTaJU HE NMpeBocxoauT 10 M.

Tlpu noaroroBke 3aganus BeIOMCTBEHHOM TO-
JIOBHOM OpraHu3amuu Ha OPOBEACHUE CBOAHBIX
pacyeTOB MNpPHU3EMHLIX KOHUCHTpauuil B mnpeae-
JIaX MPOMBIIUICHHON TWIOIAKY TIPEIBAPUTEILHAS
npoBepKa AOCTATOYHOCTH NPETyCMOTPCHHBIX ME-
POTIPUSTHI HA CHCTEMAaX BEHTMHJIALUM JAs cobmio-
JIeHUsl CAaHUTAPHBIX TpeOOBAHMIA TIO YHCTOTE BO3-
IyXa B MECTax BO371yx03aGopa MoxeT OHTh Hc-
MOJI30BAHA METOJUKA PACYCTA NPH3EMHBIX KOH-
UCHTpALMi U TOYEYHBIX UCTOYHUKOB C BBEIC-
HUEM HOBBIIIAOIIETO- KO dUUHMEHTa, paBHOIO 6.

IIpamep 13.5. IMpomeputh cobnmrofcHue ca-
HUTAPHHIX TpeOOBAaHMH HO TPU3EMHBIM KOHIUCH-
TpalsaM Ha ILUIOLIAAKE 3aBOAA, CCIIM IS YCIOBUI
npunepa 13.2 Touka Bo3ayxos3alopa pacnonara-
CTCSl Ha CTCHC 3JaHHMs Ha paccrosHum: 1) 1700 M
OT UCTOYHHKA; 2) 450 M OT UCTOYHHKA.

Pewenve. 1. Ha pacctosauu 1700 m qu'b[-
BaTh BIIMSHHE APOJMHAMMYECKOW TEHH He Tpe-
OyeTcs, TaKk Kak TOYKA MAKCHMYyMa, COTJIACHO
npamepy 13.1, HaxoguTes Ha paccrosiHud 502 M
OT UCTOYHHKA, T.€. Xpyupe < X.

2. Ha paccrosHuu 450 M OpHEHTHPOBOYHAS
TpU3eMHAas KOHIEHTPAUUsS C YYeTOM BJIMSHUS
A3POIUHAMUYCCKON TEHH, YUUTHIBas c¢¢ ONu3koe
PACHOJIOKEHHE K TOYKE Xyaxe, THE Cpaxe = 0,82
Mmr/M%, MoxeT coctaButh 0,85-6 = 0,51 Mr/™m3,
yto MeHbine 30% TTAK nis HETOKCHMYHOM nBUIA
(10-0,3 = 3 mr/m>).

AHAIOTH4HO MOXHO NPOBECTH IpENBapH-
TEJNLHYIO OLEHKY CYMMApHBIX IPU3EMHBIX KOH-
UEHTpALMi ¢ y4eTOM BIIMSHHS 30H a’POIMHAMMU-
4eCKUX TeHei.

IIpu 3TOM CllelyeT yYUTHIBATH TOJIBLKO Te M3
PacCMATPUBAEMBIX BEHTUIAMHMORHBEIX HCTOYHUKOB,
KOTOpBIE MMEIOT BRICOTY TpyO MeHee 50 M u pac-
TOJIOKEHBI B 30HE MEHEE X, OT TOYKH BO3JIYXO-
3abopa.

VkazaHHas NpeaBapuTe/IbHAS OICHKA J0CTa-
TOYHOCTH IMPEAYCMOTPEHHBIX MEPONPUSNTHH s
COOJIIOIEHNS CAHUTAPHBIX HOPM B MECTaxX BO3.y-
X03a60p0OB HOMIEKUT TIPOBEPKE U COTITACOBAHHIO
C TOJIOBHOH BEAOMCTBEHHOHN OpraHm3amHeid Ha
OCHOBE CBOJHEIX PAacyeTOB MNPH3EMHBIX KOHICH-
Tpamuii B MeCTax BO3ayX03abopoB OT BCel coBoO-
KYTTHOCTH MCTOYHUKOB BLLACIICHHS 3ar pA3HAIONINX
BCILIECTB.



I'maBsa 14

NHXEHEPHO-TEXHUYECKOE OFOPY/JIOBAHUE YBEXUII|
T'PAXKJIAHCKOI OBOPOHbI

14.1. OBHIIUE TTOJIOXKEHUSA

V6exutita rpakaaHCKod OO0OpOHBI NIpeaHa3-
HAYaIoTCA JUIS 32LIMTEI B BOCHHOE BPEMs JIIOfIeH
OT BO3JCACTBUSL OPYXHsS MACCOBOIO IOpAXCHUSA
U JOJDKHBI UCHOJIB30BATHCA B MUPHOE BpeMs st
HYXJ] HApOJHOTO XO3sfcTBA M 0OCTyXHBaHHS
HaCEJICHUSL.

ITpu npoekTupoBanum yOexuil cieayeT py-
KoBojcTBOBaThes TpeOopanmsavu CHull «3ammr-
HBIE COOPYXCHHSI TPaXAaHCkoit oGoponsm». Ilo-
MHMO 3TOr0 HEOOXOIUMO YUUTHIBATL TPEOOBAHHS
coorserctByroumrx CHull no mpoexTupoBaHuio
3MaHUH M COOPY:KEHUHl, B TIOMCIICHUAX KOTOPHIX
pasMew@aioTcs yOexHina, ¢ y9eToM crenududec-
KUX YCIOBMil CTDOMTENLCTBA YGEXKHLL, M3TOKCH-
Heix B CHuIl «3amuTHbie COOPYXEHUs I'paKiaH-
CKOft 0DOpOHBI».

B nomemeHusx, HpHCHOcabiIuBaeMBbIX MOL
yOexXHIa, ClIexyeT TpeayCMaTPUBATh CUCTEMBI
BEHTH/ISUMM M OTOILICHHS, 0OecneYnBaIoOUe He-
00xonuMBIe yCinoBus TipeOLIBAHMA B HUX JTHOJCH.

CaHUTapHO-TCXHUYCCKUE CHCTEMBl  yOCKHII
NPOEKTHUPYIOTCS M3 CTAHAAPTHHIX HJIM THHOBBIX
3IEMEHTOB, BHINYCKACMBIX OTEYCCTBEHHOM Npo-
MBIIUICHHOCTBIO, C YYETOM MAaKCHMAJIBHOTO MX
KCTIOJIb30BAHUA TIPU IKCIUTyaTAuUM [TOMEIICHMIMA
B MupHoe BpeMs. [Tpn sTom ¢uneTper I1OIT-1000,
¢unsTpel-nornotuteny, ¢puwibTpe PI'-70 u cpen-
CTBa pereHepani B MUPHOE BpeMs HCHOJIB30BATH
HE CIECIYET.

PaccrosiHus, M, Mexjy ajeMeHTamMu obopy-
JOBaHMS B yOexuuiax, a Takxke Mexay KOHCTPYK-
wsaMA M o0opynoBaHHeM TIPUHUMAIOTCS CICIY-
FOLIIAMM:

Mexay AByMs 3JEKTPOPYYHBIMM BCHTWIIA-

TopaMu (MEXIy OCAMHM pykosTok) . . . . 1.8
Mexy OCBIO PYKOSITKH BEHTHISTOpA U OI-
paxjeHueMm . . . . 0,9

Mexy arperatamu oGopynonamm U CTEHOM
npy HAJTMYUM TPOXOJa C APYToi CTOPOHBI

arperata . . . . . . 0,2
HlupuHa npoxomoB s o6cny>m3aﬂm 060-
pyloBaHus . . . . 0,7

upuna npoxonma OT YCTAaHOBKH PV 150/6
JO CTEH:

CO CTOPOHBI maTpybKka BbIXOJIA pereHe-

pupyemoro Bosmyxa . . . . . . . 1
¢ HepabGoueit cropoHmr . . . . . .08
Mexay O6alIOHAMH CO CKATHIM BO3JyXOM
H OTOTMTEIbHBIMA Tpubopamu . . . . . 1
To xe, npu HaMuuum 2kpa”a . . . . . .02

PasMemienne u  kpeiieHue 00OpyAOBaHUsA
W KOMMYHMKaIMi B yOexuwax poKHO mpe-
NYCMAaTpUBATLCH C Y4€TOM HajexHoro Qynknuo-
HMPOBAHHMS CHCTEM HpPU BO3MOMKHBIX NEPEMEIIe-
HHSX OrpaxaromuX KOHCTPYKUMH M NOSBJICHHS
B HHX OCTATOYHHIX jaepopmauuii B pe3ymbTaTe
BO3ICHCTBUS pacueTHOM HarpyskH. OGopynoBaHue
KPEIHTCSl TOJBKO K MOJNY, TMOTOJNKY MM CTEHAM
yOexua. OHOBPEMEHHOE KpEIICHHE K MOy
H HOTOJIKY, HOTOJIKY M CTEHaM M T.II. HE JOIYCKa-
ercs.

CaHUTApHO-TEXHUYECKUE CHCTEMBI YOEXKHILL
I paliOHOB CEBEPHOM CTPOUTEIBHO-KIUMATH-
4ECKOH 30HBI CNEAYET MPOEKTHPOBATH C y4eTOM
TpeOOBaHUA HOPMATHBHBIX JOKYMEHTOB JUTA 3THX
PaioHOB.

Ha cirygaii BeIXOJa M3 CTPOS BHEIIHMX CETEH
3MCKTPOCHAOXKEHMsST B yOe)Muiax JTOMKHBI [pey-
CMATPHUBATLCH MECTHBIC ABTOHOMHBIE MCTOYHHMKH
3JICKTPOCHAOKEHUS — TU3ENIBHBIE  DIEKTPOCTAHIIMA

(A3C).

14.2. BEHTWJIALUA
N OTOITJIEHUE YBEXNI

CuCTeMBl BEHTHIAIMU YOSXKHI HPOCKTUDY-
FOTCS Ha JIBa peXMMa: YUCTOM BeHTWIAuMH (pe-
®uM 1) u punbTpo-BeHTIIIANUH (pexuM II).

TpebyeMulif ra30Bbiit cocTaB 1 TeMIEpaTyp-
HO-BJIAXKHOCTHBIC TNApaMeTPhl BO31yXa BHYTPH
yOexmima mpu pexume [ creayer obecrieunBaTh
IyTeM NOJau¥ HAPY)KHOTO BO3/yXa, OYUILIEHHOTO
or mputi. ITomaBaeMeiil B yOCXKHINE HADYXKHBIHA
Bo3ayx mpu pexume II, xpome TOro, nomxex
OYMLIATBCH OT Ta3000pa3HBIX U A3PO30JBHBIX
CPEICTB MAcCOBOTO MOPaXKEHUS.

Tlpn oxkoHOMUYECKOH HElenecoo6pa3HOCTH
WM HEBO3MOKHOCTH OOECHCYHTh OTBEJCHUE TEM-
TTon30bITKOB npu pexume II cuctemoil BeHTUNA-
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Puc. 14.1. IIpuHnMNUaIbHas cxeMa BEHTHIAMH YOexu-
1a, 060PYJOBAHHOTO 3AEKTPOPYIHBIMH BEHTHIISTOPAMH
s pexumos senTisinan I u 11
1-Boznyxotabop pesxknma II; 2-pentkamepa, 3 Bo3sxyxozabop

pexuma I; 4—TaMOByp BeHTHIMpYeMblif; 5 DOMelleHHe TS YKPbi-
BaeMbIX, §—CaHy3el; 7—TaMOyp-lTo3

Puc. 14.2. TIpuHuunNHaIbHas cXema BEHTWIALME YOeXH-
ma, 060pyAOBAHHOTO BEHTHIATOPAME C 31EKTPHYECKHIM
NPHBOJOM s peXumoB BeHTwsnuu I u 1

1-Bo3pyxozabop pexuma 1I; 2-mentkamepa, 3-Bo3imyxozabop
peskuma I, 4-TaMbyp BeHTrHIMpyeMbiii: 5 - momMeuienne JA3C, 6
noMelleHHe 118 YKPBIBAEMDIX; 7~ canysel, 8- TaMbyp-1u1o3

M, paboTarolell HA HapyXXHOM BO3Jyxe, Ipe-
JlyCMaTpUBAIOTCA  CPEICTBA  MCKYCCTBEHHOTO
OXJIAXACHUA BO3JyXa (BO3LYyXOOXJIAXIAIOIHAE
YCTPOMCTBA).

ITpr pexume I mognop Bo3ayxa B yGexurne
obecmeynBacTCs 3a CYET NPEBHLIMICHAA TPHTOKA
HaJ BBITSDKKOM, BEIMYMHA MOANOpA NPH 3TOM HE
Hopmupyercs. Ipu pexume I B y6exume obecre-
4uBaercs noanop B pasmepe 50 Ila.

B yOexumiax, Haxoagumxcs B MecTax, Trie
BO3MOXHA 3ara30oBAaHHOCTbL TPU3EMHOIO HapyX-
HOTO BO3j1yXa BpPEIHBIMU BEIECTBAMU (B TOM
YUCIIE IPOJYKTAaMM TOPEHH), CIEAYET NpenycMaT-
PUBATEL PEXMM DPETCHEPALMU BHYTPCHHETO BO3.Y-
xa (pexum III) ¢ cosganueM mopamopa 3a cHET
HOJA4X OYMUICHHOIO HAPYKHOIO BO3OyXa WIH
CKATOrO Bo3ayxa u3 OannoHoB. Yciosus obecie-
yeHus nojanopa B pexume lII 3a cuer mopaum
CKATOro BO3IyXa, BCJIHYMHA TIOANOpPA B pexXuMe
Il u gpyrue nansasie npueeneHer B [punosxenun
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Puc. 14.3. IIpusunnuaisHas cxeMa BeHTHISIMK yOexu-
3, 060pYNOBAHHOTO BEHTILIATOPAMHU C 3JIEKTPHYECKHM
OpUBOAOM s pexnumoB BeHTwIsupw I, IT u III

}-Bo3nyxo3zabop pexuma H; 2 mnomewenne ¢uibTpos ®I-70;

3 - BenTkaMepa; 4 —Bo3ayxo3abop pexxumos il n 111: 5 nomewenne

pereHepaTHBHBIX YCTAHOBOK; 6 - TaMOyp BeHTRIMpYyeMbilt; 7 no-

memenne JIC; 8-moMelllenne AN YKpbhiBaeMbIX; 9-—caHysel,
10 - Tambyp-1mio3

I k CHull «3aiuiTHbIe COOPYXEHHUS TPk IaHCKOM
000POHED.

IMpunnunuajeHbele CX€Mbl BEHTHIAIMU yOe-
KUII TpHBEREHH Ha puc. 14.1-14.3; ycrnosHble
o6o3nauenusn —B Tabn. 14.1.

IMpuTounas cHcTeMa BEHTWIALMM yOexurna
MoJokHa ofecnieuMBaTL HOJAYY BO3AYXa BO BCE
TIOMEILIEHHSI TPOTIOPUMOHATEHO KOJIMYECTBY YKPBI-
BAGMEIX JIIOJICH, 2 BO BCHOMOTATEJILHBIE TOMELLE-

. HUS M3 pacyeTa OTBEACHUS TEIUIO- U BJIATOU3OBIT-
KOB u pa30aBJICHUS BBIZENSIOIMXCH BPEIHBIX
BELIECTB.

Pacxon HapyXHOro BO3/yXa, TOAABAEMOTO
B yOexumie, CleyeT TNPUHUMATEL: TIPU DPEXUME
I-cornacuo tabn. 14.2; npu pexume II-ot1 2 no
10 M3/4 HAa OOHOTO YKPLIBAEMOTO HETIOBEKA,
5 M3/4 Ha ofHOTO PABOTAIONIETO B TOMEINEHHMAX
nyHKTa ynpasieHHs u 10 M3/4 Ha ofHOro paGoTa-
OIIETO B (PUIBTPO-BEHTHISINMOHHONR Kamepe ¢
INEKTPOPYYHBIMU BEHTHIIATOPAMU. VKa3aHHEIE HOP-
MaTUBBI KOJIMYECTBA IIOAABAEMOIO BO3AyXa WC-
MOAB3YIOTCH TOJBKO TPU TUTIOBOM IIPOEKTHPOBA-
Huu. [Ipu TpHUBA3KE THIOBBIX TIPOEKTOB M TIPH
pa3paboTke HMHIMBUAYaJBLHBIX IIPOEKTOB DACXO.

TABJIMLA 14.1. YCJIOBHBIE OBO3HAUYEHUA

"DJIEMEHT CXEMBI

EE’ JIuHus TePMETU3ATUUN

@5 JIBepr (cTaBeHB) 3AUIMTHO-TEP-
MeTHuecKas
EXE JBepn (cTaBeHb) repMeTHUECKas

Dcku3

C[Z]:j JIBephb ¢ yIIIOTHEHHEM

VcTpoiicTBO  IPOTHBOB3PBIBHOE
B CTEHE

o

T

ot

VCTpoHCTBO  TIPOTHBOB3PRIBHOE
Ha paMe NMOBOPOTHOH

VceTpolicTBO  IPOTHBOB3PBIBHOE
B KOpoOKe

Kamepa pacmmmputesnbHas
cTaJbHas

Bo3zyxoBo NpUTOUYHBINA
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fTpodoancernue maba 14 1

TIpoodo.ncenue muba 14.1

Dcxn3 DNIEMEHT CXeMBbl Ockus DneMeHT CXeMbl
— — — Bo3ayxoBong BHITSKHOM BospyxooxnagnTtens
—/——/— Bo31yx0BoJ peurpKyJIsIMOHHbIA
Ausens-reneparop DrnekTpoxanopudep

Beutmnarop 3jekTpopyuHOH €
Kinanasom KPO

BeHTUATOpP C 37EKTPONPMBOIOM

OUILTP-NOIJIOTUTEND

DuUNbLTp NPOTHBONBUILHBIA OIU-
HapHBIR

OUILTp NPOTUBOTILUILHBIN
CIBOCHHBIH

W P O B

Gunstp GI-70

Tpendunetp IPIT-1000

a7

—""*— Huadparma

VcraHoBKa pereHepaTuBHasA

JK

Knanan repmeTudeckuit

Kranan n30BITOYHOTO jaBJICHUS
KO (KUaM)

JIrok-BcTaBKa

TsaroHanopomMep

VCTpolicTBO peryiupyrouiee

——

TABJIUIA 142 HOPMATHUBEI PACXOJA
HAPYJXKHOI'O BO3VXA, IIOJABAEMOI'O
B PEJXKMIME I B KIIMMATHYECKHX 30HAX,
PA3JIMYAEMBIX T1O TTAPAMETPAM A
HAPYXHOI'O BO3JVXA

3ona Temmnepa- Ouranbuums, Pacxon nomaBaeMoro
Typa, °C kJDK/KT Ha 1 4en. Bo3nyxa,
M /4
1 <20 < 44 8
2 20-25 44-52.3 10
3 25-30 52,3-58,6 11
4 > 30 > 58,6 i3

Mpumevanns 1. Pacxox momaBaemoro Bo3nyxa
onpejeseH JIs pacdeTHbIX MNapaMeTPOB HAPYKHOTO
BO3/1yXa, COOTBETCTBYIOIINX CPEAHEMECAYHbIM HapameT-
PaM CaMoro Xkapkoro Mecsua roaa

2 Ecmm TeMuepaTypa HapyXHOTO BO31yXa MO Hapa-
MeTpaM A COOTBETCTBYET OAHOW 30HE, 4 SHTAJIbIHA —
JIpyrofi, TO paccMaTpuUBaeMblii reorpaduyeckuii MyHKT
CJIEAYET OTHECTH K OoJjiee Temsof M3 3THX 30H
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a) TABJIWUA 14.3. TEIUIO- U
” Iy, kK /K2 BJIATOBBIZEJEHWA OT 1 YEJL
e 1]
% f K i Temwio- Buaro-
75 OHTHRBRI'CHT JIIOJEH €IU10 J1aro
92 B ] \17"/4? BbIJEJIEHASL BbIjIE/IEHHUS,
L \71\5 (monswre), Br /4
~ TN
N TN
o NN
\\ N NN VkpbiBaeMbie B yOe- 116 110
75 I < NEDVA KUIAX, PACIOJIONKEH-
D N NV HLIX Ha TIPEATPUATHIX
67 NN / Pa6oTarouue B BeHTH- 291 355
N JAUMOHHBIX KaMmepax
5 \ Y C EKTPOPYYHBIMU
8 v4 BEHTWIATOPAMHU
50 .
25 33 42 80 58 671I,udK/ke Ha | 9en. nomxHO OBITH B NpejesiaX 3HAuCHUH,
YKa3aHHbIX B TaOn. 14.2.
KonngecTBo BHIAEIAEMBIX JIIOILMU TEILIOTEHL
d) U BJIaTH TIPMHMMAaETCs COTiacHo Tabn. 14.3.
Ig, KA K/ne TenIoBBIICICHUS OT NPHOOPOB IJIEKTPHYEC-
108 ] KOro oceenicHus, BT, onpeacistores no dopmyie
\\\ ‘ -
Qoen = Py 1,16- 860, (14.2)
100 Sy \\%03 oc
92 | M~ N’ e P, CyMMapHas MOLIHOCTb HCTOYHUKOB OCBEIIEHHS,
o NN N2 N AN NG TIpu oTCcyTCTBHYM NAHHBIX O MOLIHOCTH UCTOY~
dN N N ) HUKOB OCBEILCHUS, OMYCKACTCH NPHHUMATEL €€
75 NN OpUEHTHPOBOYHO u3 pacyeta 0,005 kBt Ha 1 uen.
N N
N N TemwIOBBIIENICHAS OT EKTPOCUIOBOro 000-
67 \\\ > pynoBaHusi, BT, BLIYMCIISIFOTCS THO 3aBHCHMOCTH
/ Q,= P, 1,16-860(1 — n)/n, (14.3)
58

25 35 42 50 58 67 Iy, wdx/ke

Puc. 14.4. K onpenenennio 3HTaIbOMA BHYTPEHHETO BO3-

JyXa OpH YAAJIeHIH TelIOM3ObITKOB CHCTEMON BEHTHIIA-

IMH B pexuMe I 1 I0IyCTHMBIX COUETAHMAX TEMITEPATYPhI
U BJIAXHOCTH 3TOTO BO3AyXa

a-B 1-#t u 2-i knAIMaTHYECKUX 30HaX, 6-B 3-1 W 4-B KIMMATH-
YECKUX 30HAX

TIOaBAEMOT0 B YOCKMUIC BO3AyXa, M>/4, Opu
pexume [, onpesensercs s BCCX KIMMATHYECKHX
30H no Gopmyie

36
L =238 (14.1)
1,201, - 1)

rae Q. —KOJINYEeCTBO BhIestomelics B yOexuie TemIoTs
(o1 monei, nprOGOPOB 3IEKTPAYECKOTO OCBEILEHHS, 3JIEK-
TPOCHI0BOTO 000pYAOBanus), BT; I, —3HTAIBNNA HAPYX-
HOTO BO31yXa, COOTBETCTBYIOINAA CPEIHEMECAUHONH TEM-
nepatype ¥ BJAKHOCTH CaMOro JKapkoro Mecsna,
kJK/Kr; I,—3HTaIbIMs BHYTPEHHETO BO3JYyXd, COOTBET-
CTBYIOILAS JONMYCTHMBIM COYETAHHSAM TeMIepaTypH H
BIAXHOCTH BO34yXa, KDK/KT, B ompeaeaseMas 1o
puc. 14.4.

inl 3TOM KOJIMYECTBO HAPYXHOrO BO3OYyXa

rae P,—ycTaHOBJIEHHAs MOIIHOCTL 3JIEKTPOXBHUIATEI,
KBT; 1 - KkoaddumpenT nose3soro AeHCTBHS IEKTPOIBH-
rareind npa HOMHHAJIbHOM Harpyske.

Pacxon mapyxmoro Bo3ayxa B pexume II,
M3/4, npu HOpUBA3KE THNOBHIX M pa3zpaborke
WHIABUAYAJIBHBIX IPOEKTOB IS BCEX KJIUMATH-
4eCKHMX 30H ompefenseTcs no Gopmye

Q’l’ - Anqorp) 3’6

Lyp=—"—2"2 , 14.4
To2d,- 1) (144)

THI€ oo~ KOIMYECTBO TEIUIOTHL, BT, morsomaemoit 1 m?
OTpaXAalollMX KOHCTPYKIMH H mNpHBEAMaeMo# 1o
T1abn. 14.4; A, -mlomaab BHYTPEHHEH NOBEPXHOCTH
OTpaXJarolyX KOHCTPYKuui, M?; I,—3HTaTbmus BHYT-
PEHHETO BO3JyXa, NpHHAMAeTcA uId 1-# 1 2-if xIuMaTH-
4ecKkuX 30H (cM. Taba. 14.2) 94,2 kJIx/kr, a oy 3-i 1 4-i
KJIIMAaTHYeCKUX 30H —98,4 kJIX/KT.

Pacxon Bo3ayxa, onpeneaseMslit o hopmyie
(14.4), noJxeH OLITL HE MEHBLIC HOPMBI—2 M3/4.
Tennonornomenne g,,, OrpaXiAINMMA KOHCT-
PYKIMSIMH  JJOJDKHO YYMTBIBATBLCSA TOJBKO IS
OJIHOTO M3 PEXMMOB, KaK TIPABHIIO, LI PEXHUMA
II. Eciiu B TeXxHu4eckoM 3aJaHMU Ha NPOEKTUPO-
BaHHe yoexuma pexum I11 npeniecTsyer pexumy
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TABJIUIA 144, KOJIMYECTBO TEILUIOTHL, IIOI'JIOIAEMOM 1 M? OI'PAXIAOIMUNUX

KOHCTPYKIIMH
Havanbuas CpeiHeYacoBoe KOJIMYECTBO TEIMIOTHL, BT, MOTI0MAaeMON KOHCTPYKLHAMM
TeMIepaTypa
OTpaXIarOLINX Kee300eTOHHLIME 1 GeTOHHBIMU KAPIWYHOR KNaaKO#

koHCTpykumii, °C

npu upr pexume 11T n npu npu pexume I n
pexnme 11 TeMnepaTypeﬁé TIOMEITICHIH, pexume 11 TeMnepaTypeoé IOMETIICHHH,

32 31 32 31

15 107 161 150 65 99 93
16 99 150 139 60 93 86
17 91 139 128 56 86 79
18 84 128 117 51 79 72
19 75 117 106 45 72 65
20 67 106 94 . 41 65 58
21 58 94 84 36 58 51
22 50 84 72 31 51 44
23 42 72 62 26 44 37
24 35 62 50 21 37 31
25 28 50 40 16 31 25
26 19 40 28 12 25 18
27 11 28 16 2,2 18 11

IlpuMevanue HavagpHas Temreparypa HOBEPXHOCTH OTPaXJAIOIIMX KOHCTPYKUMH NPHHAMAETCS paBHOMU
Cpe/IHEMECIYHOM TeMIlepaType HapyKHOTO BO3JyXa caMoro xapkoro Mecsua no CHuIT 2.01-82, Ho He mmxe 15°C.

I1, TO TeM/IOTOIIOIEHHUE g, YIATBIBAETCS TOJIBKO
s pexuma 11,

Jna obecnieueHns 3KCILIyaTalMOHHOrO IOA-
nopa 50 I1a npu pexume II pacxon momaBaeMoro
B yBeXmllle NPHUTOYHOrO BO3AyXa, M>/d, ompee-
geHHbIil o dopMyse (14.4), nomkeH ObITh He
MeEHEe CyMMBI BEJINYHMH, KOMIICHCUPYIOIIUX yTEYKH
Yepe3 Orpaxk[JCHHA, BBITSKKY H3 CaHY3JIOB, a
TaKKe IlepeTeKaHHe BO3Ayxa n3 ybexuma B Io-
meterne JIC (npu Bestwisuun J3C Bozayxom
yOexwuIa):

Lyzaqd, + L., + L, (14.5)

rae gy—yAenbHas yTeuka Bo3ayxa depes 1 m? orpaxme-
HHi MO KOHTYPY repMeTH3auuy yoexuma (IpHHEMAETC
no IMpunoxennto I x CHull «3ammrHBle COOPYXKEHUS
rpaxmanckoii oboponen), M3/(1 M?), A, - mwiomans
BHYTPeHHeHl HOBEPXHOCTH OrpaXAaIoilUX KOHCTPYKOMH
ybexmua [0 KOHTYPY TepMmeTH3alpm, M, L., —pacxox
BO3AyXa, YAAIAEMOrO W3 caHy3ioB, M*/d, L —pacxon
BO3AYyXa, MocTynaromero B noMemenne A2C u3 nomerne-
Hmit A mogeit npu pexame II, mM3/u,

Hms obecnevenus HopMmupyemoro mno Ilpu-
moxernro I k CHull «3ammrHBIE COOpYXEHHS
FpaxJaHCKOi 0OOpOHBI»  3IKCITyaTalMOHHOIO
noamnopa mpu pexume III pacxox npurodnoro
BO3AYyXa, M3/4, CEAyeT onpedensTh Mo GopMyJe

Ly = gm4,;. (14.6)

A€ gy - yAeIbHAsA yTeuka BO3AyXa uepes 1 M? orpasxe-
HU 0O KOHTYPY repMeTH3anun ybexuma (IpHHAMAaeTCs
no HMpunoxenno I x CHull «3ammrHble COOPYKEHUS
rpaxianckoit 060poHEm), M3/ (1-M?).

KonsTpospe 3a noanopoM Bo3jayxa B yOexurne
(paspexxenueM B nmomeltenusax JIC) ocymecTsid-
€TCs C IOMOIIBIO TArOHALIOPOMEPA, COeTNHEHHOr 0
¢ armochepoit (s ADC-c nomeuieHueM st
YKPBIBaeMBIX JIIONEH) BOJOra30HPOBOJHON OnyH-
KoBaHHOH TpyOoit tnaMeTpoM 15 MM C 3aIIOpHBIM
yerpoiictBoM. TpyGa 3akIafbIBaeTCa B HAPYXHOU
creHe yOexuma npu ee GeTOHHPOBAHHUA U COEIU-
HAETCS CO IITYIEPOM TATOHANOpPOMEPA PE3MHO-
BBIM LITAHroM. Tpy0a oT HoAnOpoMepa BBHIBOJHUT-
Cc B 30HY, I/le OTCYTCTBYEeT BJIHSHHE HOTOKOB
BO3/yXa npy paboTe CUCTEM BEHTWIALMHA yOeXHIIA.

HAns pexuma II BeHTWIAMEH Ha OCHOBE
pacueta mo ¢dopmyne (14.4) npenycMaTpuBaeTCs
OIHO W3 CIEOYIOLUX peIIeHHuii 10 yJaJeHHIO
TCITOU3OBITKOB: yBEJIMYEHHE Dacxoja IojaBae-
Moro Bo3ayxa (go 10 M>/4 Ha 1 4eiL.); npuMeHeHUe
YCTPOMCTB mJIg OXJaxAeHHus Bo3ayxa. OnruMains-
HOC peEunreHue Iio yIIaHCHI/IK) TeI]JIOI/I36I>ITKOB BbI-
OmpaeTcs Ha OCHOBaHHMH TEXHHKO-9KOHOMHYECKO-
ro pacyera. Jyis OTBeJCHHS TEMIOM3OBITKOB B
pexume 11 npoexTupyrores, kak mpaBujo, yCTpoii-
CTBa IS OXJIAXKJCHHUS BO3JyXa.
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Tlpu oTBenenuy w3 yGexuuy ipu peskume 11
TeNION30BITKOB YBEIMUEHUEM 1101a4K HAPYXKHOTO
BO3/yXa B K44eCTBE DACYETHBIX CJEAYeT YpUHH-
MaTh IapaMeTpsl HAPYXKHOro BO3/AyXa, COOTBET-
CTBYIOILIC CPCAHEMECAYHBIM TEMIKpAType H
BJIAXHOCTH €aMoro xapkoro Mecsna roga. Ilpu
OTBEficHUM TEIUTOM3GLITKOB € NMOMOIIIBIO CPECTB
OXJIAX/ICHUS BO3AyXa (BO3AyXOOXJ1aguTesNeH, KOH-
JUIIMOHEPOB U T.11.) B KA9ECTBE PACYESTHBIX JOJIK-
HBI IPUHAMATECS [IAPAMETPH A HApPYXKHOTO BO3-
ayxa.

B pacuerax cienyer YYHTHIBATH TEILTOBBLIC-
JIGHAS OT JoJeH, npudopoB 3ICKTPHYECKOTO
OCBELICHHS U 3JIEKTPOCHIIOBOro 000pY/10BAHUS.

TelwTonorIonIeHAe OTPaXJAIIMH KOHCT-
DYKUHSMH HE YYUTBIBACTCS TIpH TeMriepaType
TMOBEPXHOCTEN Orpak JAFOLIUX KOHCTPYKIMH BBILLIE
27°C pns pexuma Il Ge3 mpumeHeHHMs BO3TyXxO-
OXJIKIAIONIMX yCTaHOBOK. Jlns orgeapHO cTOS-
X BO3BBILAONMXCA M BCTPOCHHBIX B IIePBBIC
9TaXH YOEXHIl, He UMEFOIUX TPYHTOBOH 0OCHII-
KW, TEIUIONOIJIOUIEHHE OIpaXJaromuMH KOHCT-
PYKUMSAMH TaKXe HE YIYHTHIBAETCHA, a TpH ee
HaJHYUY — yYATHIBAETCS.

ITpu onpelieneHNA NOBEPXHOCTEH Orpaxiaro-
IUX KOHCTPYKUHHA YYMTHIBAIOTCA IOBEPXHOCTH
moa, IOTOJIKA, BCEX CTEH, MPUMBIKAKOUMX K
TPYHTY U COOOINAOUIMXCA C COCEIHUMH IOMELIe-
HUSIMH, 2 TAKXe BHYTPCHHMX KAIIUTAJbHBIX CTCH
npd ux tomuuHe He MeHee 0,4 M. [Ipn ycTtaHoBke
HA NIEPEKPHITHH BCTPOCHHOro yOexXHilla TEXHOJIO-
THYECKOTO 0DOPYAOBAHNUSA, BBIAENAIOIIETO TEIUIO-
Ty, TCILUIOTIOIJIOIEHHE IOTOJKOM yOexuma yduu-
ThIBaTh He cieayer. [lapameTpsl BHYyTpeHHEro
BO3/lyXa B yOexumax (TemIepaTypy U OTHOCH-
TEJIbHYIO BJIAKHOCTB) CIIEAyeT NIPUHAMATE CO1 JIac-
o ITpunoxennto I x CHull «3ammurasie coopy-
JKEHHS TpaXXTaHCKOH 006OpOHBD».

Hanbonee [nemeBBIM HCTOMHHKOM XOJ01a
[ TIPUMEHEHHS B BO3QYXOOXJIAXKIAIOMMX yCTa-
HOBKax SBJISETCA BOJA, COXPaHAeMas B IOA3CM-
HBIX pe3epByapax, HO IIPHMEHCHHE UX BO3MOXHO
TOJIFKO B TOM Clly4ae, eciid TeMIlepaTypa 3amaca-
eMOl BOJABl B CaMblif XapKUH TepUOj BpEeMEHH
6ynmer me Beuue 20°C. Temmneparypy Boael B
TMOA3EMHBIX pe3epByapax NMPU pacuyeTe BO3TYXO-
OXJTAXKAAIOMIMX YCTAHOBOK CJICAYeT INPUHHMATH
paBHO# cpeaHeil TeMnepaType rpyHTa R Ipeaeiax
BHYTPEHHEH BBICOTHI pe3epByapa. IIpH neBo3MOx-
HOCTH INOJIYYEHUS B pe3epByape BOJBI C TeMrepa-
Typoit Hmxe 20 °C B KauyecTBe MCTOMHHMKA XO0JOIA
PEKOMEHAYETCS NPHUMEHSTB IPU COOTBETCTBYIO-

IIeEM TEXHHKO-3KOHOMHYECKOM OBOCHOBaHHH BO-
103a60pHBIE CKBAXHHEL.

IIpn npuMeHeHHH B KAa4eCTBE BO3JYXOOXJa-
JuTeselt xajopudepHBIX YCTAHOBOK, NHTAEMBIX
XOJIOJHOM BOZOR M3 3aryiyOJICHHBIX Pe3epBYapoB,
a TakXe U3 APYI¥X BOJOMCTOYHHMKOB C TeMIepa-
Typoii Boael okoso 20°C, mepenaj TemmepaTyp
BO3/IyXa JI0 M IOCJIe BO3AyXOOXJIAAUTES CileyeT
MPHHUMATh paBHBIM 4--6 C.

PacueT BO3QyX0OXJIaqUTENS COCTOHT B Olpe-
JIEJIEHUH KOJIMYECTBA OXJIAXKIAEMOro BO3/lyXa, ero
napaMeTpoB A0 M MOciie oXJaauTesnd, TpedbyeMoi
IUTOMIAAM TOBEPXHOCTH BO3AYXOOXJIAJUTENS, pac-
X0Jla OXJTaXHaromeil BoJsl 1 BMECTUMOCTH pe3ep-
Byapa 1019 ee xpaHeHus. Ilepenan Temmepatyp no
BOJIc NPH HCHOJL30BAHMM 3aryiyGJIeHHBIX pesep-
BYapoB ciieAyeT npuHuMaTh Takke 4-6 °C. Pacuer
IJIOIIAM TOBEPXHOCTH OXJIAXACHUS BO3IyXOOX-
JTaXIarolledl yCTAHOBKM MOXHO NMPOH3BOOUTDL IO
000 U3 MMEIoUIMXCS METOJMK [JIi pacdeTa
TIOBEPXHOCTHBIX BO3/1yXOOXJlaguTeel.

Bo3nyxooxnanuTenm peKOMEHIYETCS paccyy-
ThIBATH IO MaTepHalaM, HUPHMEHAEMBIM IUIs
pacueTa xajopubepoB NpH HArPEeBAHHH BO3IyXa,
C BBeJEHHEM COOTBETCTBYIOIMX MONMpPAaBOK Ha
KO3(h(PUIMCHTE! TeIIONePeaAYH.

Hanmenpumit pasmep 3arnyOieHHOro pesep-
Byapa IS XpaHEHHS OXJIAXJAIOUIEH BOABI NPH
NpUMEHEHHH XOJIOMNTBHBIX MAUINH WM KOHIMIM-
OHEPOB C BOASHBIM OXJIAKAECHHEM Tl0Ty4aeTcs IIpH
NMpUMEHEHHH cXeMbi 060POTHOro BoaocHabxenus,
T.€. KOrja JO MOBBIEHHAA TEMIIEPATYPHl BOJIBI
B pe3epByape JI0 IpeIeTbHOI HaCOCHAs yCTAHOBKA
paGoTaer ¢ BO3BpPaTOM OTEIUIGHHOW BOABI B
pe3epByap, MOCIEe Yero INEepeKiIiovaeTcs Ha BbI-
6poc. B 3TOM cnydae BMeCTHUMOCTBH 3ariyOiieH-
HOrO pe3epByapa, M>, CllellyeT ONpeNeNATh IO
tdhopmyne:

Vp = tGOXﬂ GHBC/(GOXH + GHEC)’ (14'7)

rje t—pacueTHas IpOJOKHTENBHOCTE PabOThI YCTaHOB-
KH, 4; G, — TpebyeMblif pacxoa oxnaxnarommeit Boasl npu
HATPEBAHUHM €€ OT HAYAIBHOM TEMIEPATYPHI [0 HPEEib-
Ho#, M%/9; G, ~ Pacxon nonaBaeMoil BOBE HA OXJaXHe-
HHE MAaINMH MM KOHIMIHMOHepOB (Mojava HaCOCHOH
YCTaHOBKH), M3/4.

Pacxoq monmaBaeMoil BOgb! Ha OXJaXICHHE
MaIlIMH WM KOHIUIHOHEPOB G, IPUHUMAETCA 110
TEXHHYCCKMM JAHHBIM IPUMEHSeMOro odopyno-
BaHUA.

[TpomomkHTENEHOCTD
YCTaHOBKH Ha BBIOpOC, 9,

lnuG = Vp/GHac' (]48)

paboTel  HAcCOCHOM
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YCTaHOBKHM € BO3BPATOM BOJBI, 4,
(14.9)

Ly =1~ Ly

Bo3myx u3 ybexuma B pexumax [ u II
yhajisieTcsl 4epe3 CaHUTApHBIE Y3JIbl, JAU3EIBLHYIO
U HEMOCPeJCTBEHHO H3 IOMEILUEHUs I YKphIBA-
eMbIx mofeil. Pacxon Bosayxa, m3/u, ynansemoro
BBITSDKHOW BeHTWIALmed B pexume | Hemocpen-
CTBCHHO HU3 NMOMEIIEHUS JJIs YKPbIBAECMBIX ﬂEOJICﬁ,
onpeaenseTcs 1o hpopmyme

L=09L L. (14.10)

Pacxonl BO3myxa, ymaisieMoro u3 CaHy3JIOB,
onpefenserca u3 pacyera 50 M>/4 Ha OoAHO OuKO
u 25 M3/4 Ha oaun nuccyap unu 0,6 M JTOTKOBOTO
nuccyapa.

IIpu pexume II ynamenue TpebyeMoro Kosu-
YecTBa BO3IyX4, KaK MPaBIIO, OOecreunBacTCs
BHITSDKKOW U3 CaHy3JI0B.

BRITSKHBIE BO3JYyXOBOJBI U3 OTJCJIBHBIX HO-
MenieHui yOexuIa, ecnyu 3TO He NPOTHBOPEYHT
TpeboBarnsm CHuIl 2.04.05-86, pexomennyercs
00BETUHATE.

VYpanenue Bo3Ayxa H3 yOexula cienyeT
[peAyCcMaTpUBATh 3a CYET MOANOpAa BO3AyXa HIH
C NMTOMOIIBIO BBITSXKHBIX BEHTHISTOPOB, YCTAHOBKA
KOTOPBIX JOMYCKaeTCs B OJHOH BEHTHJISIHMOHHOM
KaMepe ¢ INPUTOYHBIME BEHTHIATOpaMH. A3po-
JHHAMUYECKOE CONPOTUBIICHUE BBITSDKHBIX CHCTEM
npu yJajeHMH BO3/JyXa 3a CHeT HOANopa He
nomkHO npesblnath 50 [1a. ITpu yganesuu Bos-
ZlyXa 9JIEKTPO- U JICKTPOPYYHBIMA BEHTHIATOpA-
MM BBITS)KHBIC LIAXTHL 3THX CUCTEM JOMyCKaeTCs
pa3MeIaTh HAa TEPPUTOPUM 3aBAJIOB, YYUTHIBAS
comnpoTHBJIeHUE 3aBaja, paBHoe 50 Ila.

Mpu pexumax II u Il mpegycmarpuBaeTcs
penupKyJIaIus Bo3ayxa B oObeMe, obecnednBa-
IOIIEM COXPaHEHHE B CHCTEME KOJIMYECTBA BO3JIY-
Xa, TOJaBaeMoro mnpm pexume [-B ybOexuirax
C ICKTPOBCHTUIIATOPAMH, U COXPAHCHHE B CHCTE-
Me He MeHee 70% KosmyecTBa BO3/yxa, IOJaBa-
eMOro Ipu pexume [—B yOeXHuaX C IJIEKTpo-
DPYYHBIMU BEHTHJISTODAMH.

Tlpu ogHOM 001EM NOMeEILeHNH A5 YKPBIBA-
eMbIX JIFOJEH BO3yX JUIA PENUPKYJISAIUAH TOTMyCKa-
eTca 3a0upaTh U3 TOMEHICHHS COCPEOTOYECHHO.
Tpu pa3MewieHUN Jrofedl B AByX M Oojiee IoMe-
HIEHUSX BBITSIKHYIO BEHTUJIANMIO U 3a00p BO3Ayxa
IS PSHAPKYJIAIUA ClCAyeT NPeIyCMATPHBATL U3
KaXJIOro MOMEUIEHHS, UCIIOTb3Ys JIJIA PEelUpPKYis-
My HepaboTaromue B pexknMe II Bo3myxoBombI
BBITS)KHOM CHCTEMBI

TABJIUUA 14.5. YIAJIEHUE OIrOJIOBKOB, M,
B 3ABUCHMOCTHY OT BBICOTBI 1 TUITA 3JJAHUNA

3nanns Ynaneune oroaoBka
Ipu €ro BBICOTE, M
0,5 1,2
[IpousBoacTeeHHrle  omno- 0,5H 0
3TaXHBIE
IIpou3BoOACTBEHHBIE MHOIO- H 0,5H
3TAXKHbIE
A IMHHUCTPATHBHO-OBITOBBIE H 05H-=3

KOpIIYCa, KWUJIbIE 31aHHUA

I'IpnMeanue H-BpicOTa 3JaHAA. M

Hus pexumo 1, II u Bemtumamuu J3C
BO31yX03a00pbl NOJDKHBI OBITH Pa3/IeIbHBIMM.
Bosayxo3abophl pexuMa I, a Takke BEHTUIIALUH
nomMeerus [2C cnenyeT pasMeuiaTe BHe 3aBa-
JIOB 31aHMA U coopyxeHuil. Bo3smyxozabopsr
pexuma Il gomyckaercs pa3MelaTe Ha TEPPUTO-
pUH 3aBajJIOB MM B INpejesiaX 3AaHUS—B IIpea-
TaMOype yOekHIla MM Ha JICCTHUYHBIX KJeTKax.

Bozayxo3abop pexuma I nerecoobpasto cos-
MeIaTh C aBapUHBIM BBIXOJAOM M3 yGexuuia.
Bosnyxo3abop pexuma I B ciiydae ero HecoBme-
[IEHUS C aBapUIHBIM BBIXOJOM H BO34yX03a60p
pexuma II, pacnonaraemsrii BHe 3maHHS, BBINOJ-
HAIOTCA B BHAE IHAXT, CHAOKECHHBIX >KaJTIO3UH-
HBIMM PEHICTKAMH W PACCYMTAHHBIMHU Ha Bo3eii-
CTBUE yJAPHOIN BOJHBL

BenTUNAIMORHBIE MIAXTH 00OpYyIyIOTCA 3a-
UIMHICHHBIME OTOJIOBKAMH, MHHUMAIILHYIO BBICO-
Ty koTopelx 1,2 mmu 0,5 M cieyeT NpUHAMATh
B 3aBHCHMOCTH OT yJaJI€HHUS OrOJIOBKA A0 3/aHHS,
BOJIM3M KOTOPOrO OH pacmoyioxeH (Tabn. 14.5).

Eciu orosnoBku HaxomaTcs HA PacCTOSAHHUSAX,
MeHee yKa3aHHbIX B Taln. 14.5, uX BBICOTY ciie-
OyeT NPUHHMATH TO HHTepHoJsuuu Mexay 0,5
u 12M wm 12M u BeicOTOM orojioBka B
TipesesiaXx KOHTypa paspylIeHHOro 3JaHus, pas-
HoH 0,15H a5 npou3BOJCTBEHHBIX MHOIO3TAXK-
HeIX ¥ 0,25H [is aAMUHHCTPAaTHBHO-OBITOBBIX
H XHILIX MHOTOXTAXHBIX 34aHui.

B cTenax orosioBka BeICOTOH 1,2 M mpH uc-
[I0JIb30BAHMM BEHTUJIAIIMOHHOM IIAXTHl B Ka4eCTBE
apapuiHOro BBRIXOJA M3 YOCXKHILA CIEIyeT Ipeay-
CcMaTpuBaTh mpoeMsbl pazmepom 0,6 x 0,8 M, 060-
pyayeMBle XaTHO3HUHHBIMA PellleTKAMH, OTKPBIBA-
eMbIMH BHYTpb. [IpH BrIcOTe OroJIOBKa MeHee
1,2 M B ero IOKpHITHH yCTAHABJIMBAETCS METal-
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Jndeckas peirerka pasmepoM 0,6 x 0,6 M, OTKpbI-
BaeMas BHYTpb. BricoTa 1 pacmosioxenne BO3dy-
X03a00pHBIX IIAXT TPH HCHOJB30BAHAHA CUCTEM
BEHTHJIAIIMA B MHUDPHOE BpeMs IPHHUMAIOTCS
¢ yseTtoMm TpeboBaruit CHull 2.04.05-86.

B Tex cmydasx Korjga BeJIEACTBHE 3aBajia
Bo3ayxo3abop pexuma Il ncnoaws3oBaTes He mpen-
CTaBJIsAeTCA BO3MOXKHBIM, JONYCKAeTCA I PEXU-
ma Il nomp3oBaThes Bo3dyxo3abopoM pexuma I,
JUUIS 4€ro B CUCTEME BEHTHJIAIMU IpPeycMaTpuBa-
€TCSl COEIUHUTENBHBIA BO3YXOBO C yCTAHOBJICH-
HbIM B HEM I'epMETHYECKHUM KJIATAHOM.

Bosnyxo3abopsl pexumoB [ u I1 mosmxubl
OBITh PacIOJIOKEHBI HA pACCTOSHAN He OJmxe
10 M OT BBIOPOCOB BBITSKHBIX CHCTEM BEHTHJIS-
mu y6exxuina, nomemiedus A2C u Bumixiona or
musensi. PaccrosHue Mexnay Bo3jyxo3abopamu I,
II pexxumoB u seHTIIIAMUH JI3C HE periiaMeHTH-
pyercs

B MecTax pacnosoxeHHs yOexHI] B ropoi-
CKOil 3acTpolike paspermaeTcs B OOIIMX IHaXTax
€ pa3enuTENbHBIME NIEPErOPOAKAME, He JOMycKa-
IOIIUMH MepeTeKaHus Bo3/yXa U3 KaHaJia B KaHaJ,
oObeuHeHHE

BO31yx03a00poB pexumos I, I u BeHTHRAIIR
O3C; npu 3TOM YCTPOWCTBO COCAMHHUTEILHOTO
BO3IyXOBOJA MEXIY BO34yX03a00paMH PeXHMOB
I u II npeaycMaTpuBaTh HE CileyeT; *

BBITSDKHBIX KAHAJIOB M3 OT/AEJbHBIX IOMellle-
HU#A yOeKUI K BBIXJIONHON TpyOBI OT Au3ens

Bo3ayXoBOAB! IPUTOYHBIX U BBITSXKHBIX CHUC-
TeM, HPOKJIAIBIBAEMBIC CHAPYXKH, BLINOJHAIOTCS
U3 CTPOUTENHHBIX KOHCTPYKIUH, PACCYUTAHHEBIX Ha
BO3CHCTBHE yOAPHOH BOJIHBI, MM MOHTHDPYIOTCS
W3 CTAJILHBIX IEKTPOCBAPHEIX TPYO

W3 craneHBIX TpyO Takxe ClleyeT U3roTOB-
JIATE BO3JyXOBOJBI, NPOKJIAJBIBAEMBIC BHYTPH
noMeleHnit 10 TepMETHYCCKHX KJIANAHOB, COeau-
HHUTEJIPHBIE BO3JYXOBOIbI MEX/y BO3AyXo3abopa-
mu pexumoB | u II, a Taxxke maTpybkum s
YCTAaHOBKU IepPMETHYECKHX KJIAMAHOB B CTEHAX.

MarucTpanbHbIe BO3AYXOBOJBI A0 GHIBTPOB
®I1 u ®I'-70 u nocine punbrpos PI' 70 u3sro-
TOBJIAIOTCA U3 JIMCTOBOM CTANM TOJIIHHOM 2 MM
Ha cBapke. Bo3ayxoBoner 06Bs3ku punerpos PII
u OI-70 BBIMOJHAIOTCS U3 (DACOHHBIX AETANEH,
3aKa3blBaMBIX KOMIUIGKTHO K ¢uibTpaM Bos-
JyXOBOJBI BHYTPH TNOMEIIEHUs IOCJe repMeTu-
YeCKHX KJIANaHOB U QUIBTPOB CiieqyeT H3roToB-
JISTH U3 JIACTOBOM CTalM COTJIACHO TpeboBaHMit
CHulI 2 04 05-86

CraypHBle BO3[yXOBOZBIL, HPOKJIAanbIBACMEIE

BHC 3;[3.1—11/[171 " B I'pyHTE, AOJIXKHBI UMETh aHTHKOp-
PO3HOHHOE IOKPHITHE, YKIIOH B CTOPOHY yOexuima
1> 0,003 1 maTpyboKk AHAMETPOM dy =15 MM co
CTOPOHKI yOexHIA IS CIyCKa KOHAEHCaTa.

Bosagyxoronpl, no kotopbiM B pexume 111
TPAHCTIOPTHPYETCS BO3AYX C BBICOKOH TeMIlepaTy-
pOH, HOJKHBEL OBITH TEMUION30JMPOBAHBI.

ITponyck BO3ayXOBOOOB ¥3 CTaJbHBIX TPyD
Yepe3 JIMHUIO TepMETH3AMUH JOJDKEH OCYIIECTB-
JIATBCA B COOTBETCTBHHM C TPeOOBAaHHAMH CEpHU
03.005-5 «KoHcTpykusu BBOJA M NPONYCKa KOM-
MYHHKAIHH B yOexHIax rpakaaHckoit 060poHeD»
(M.: UTIT, 1981).

Ha BBomax TpybomnpoBojoB, koTopele obec-
NeYnBaroT (YHKIIUOHHPOBAHHE HEODXOAUMOro
000pynoBaHus MoOCJe BO3ACHCTBUS YAAPHOH BOJI-
HH (KaK, HAIpHMeEp, moJady BOJbI JUIS BO3IYXO-
OXJTAXJAIOMIMX YCTAHOBOK OT BHEIUHHX BONO3a-
OOpHBIX CKBaXUH WJIH DE3EPBYapoB), CIEAyeT
mpeAycMaTpUBaTh KOMIEHCHPYIOIIHE YCTPOiCcTRa,
MCKJIIOYAIOMIIE TTOBPEXKICHAE BBOJOB MIPH OCAIKE
yOeKHINA OTHOCHTEIBHO OKPYXXalOUIero rpyHTa.
KomneHcupyronie ycTpoHCTBA MOTYT OBITBH BBI-
MOJIHEHBI B BHJE TPYOB!, MPOJIOWEHHOHN Ha oNpe-
eJeHHOH JUIHHEe B TOA3€MHOM KaHajle WM B
Tpybe Gomburero guameTpa (B GyTiaspe), obecie-
YHUBAIOLIAX CBOOOJHOE MPOCTPAHCTBO HIKE TPYOHBI
BBOJA IJIs BO3MOXHOH OCAaJKH ee NpH yJape
JnuHa kamana wunum Qyriaspa ompenensercs ¢
y4e€TOM MECTHBIX IPYHTOBBIX YCIIOBHIA.

IIpu npoknaake Tpy6onpoBoa0OB BHYTpH ybe-
KHHlAa BBICOTY B YHCTOTE OT TOJa 10 MX HuU3a
cheayeT NPHHMMATh He MeHee 2 M.

Ha Bo31yx03ab0pHBIX ¥ BBITSHKHBIX KaHAsIaxX
MpeaycMaTpUBAIOTCS TPOTHBOB3PBIBHBIE YCTPOii-
crBa (IIBY) u pacumpurensHbie kamepsl. [Tpotu-
BOB3DBIBHBIE YCTPOMCTBA ClleyeT pa3MeniaTh
B IIpeelax 3aIMTHBIX COOPYXKEHHI ¢ obecneyeHn-
eM JIocTyoa K HHUM JUJIS OCMOTPAa W pPEMOHTA.
IIpoTHUBOB3pPHIBHBIE yCTPOWCTBA ABTOMAaTHYECKH
IIEPEKPHIBAIOT BEHTHJIAIIHOHHBIC KaHAJBI IPU BO3-
JISHCTBUM HA HHX yAapHO#! BOJHBI U obecreudBa-
JOT 3aIMTy OT IpPOHMKAHHA ee B YOexHule,
a TaKXe COXPaHHOCTH (PUIBTPOBEHTHIAMOHHOTO
obopynoBaHus, ycraHoBneHHOro 3a [IBY. /lase-
HHE B IIPOCKOYMBLIEH yJapHOW BOJIHE CHUXKACTCA
3a [IBY po Ge3omnacHo# BEeJHYMHBI B pACIIHpH-
TeNbHOR kamMepe HWJIH B BO3AYXOBOJE COOTBETCT-
BYIOLIEro 00beMa.

B cucremax seHTHIIAIUM yOexuil (Ha BO3y-
Xx03a00pax, BBITSKHBIX YCTPOMCTBAaxX, MO U IocCie
rpynn ¢unsTpoB ®IT u OI'-70) cneayeT ycranas-



14.2 Benmuaayus u omonaenue ybexcuw 305

JIMBATh TEPMETHYECKUE KJIANaHbl C PYYHbIM IPH-
BOZIoM auamMeTpoM Ao 600 MM BKIIIOYUTEILHO
n ¢ dnekTponpuBoAoM Iipu Hamuuumu JIC m
nHamMeTpe cBbilie 600 MM.

Ha ceTu BO3yX0BOIOB IOCJIE FEPMETHYECKAX
KJIaNlaHOB, YCTAHOBJICHHBIX HA JIAHHH FepMeTH3a-
UMM, [PEyCMATPHBAIOTCS JIIOKM-BCTAaBKH, TPEM-
Ha3HA4YEHHbIE JUIS OCMOTpPA KJANaHA U BO3MOX-
HOCTH yIAJCHHS HHOPOJHBIX IIPEAMETOB, NMpPEIAT-
CTBYIOLHMX €ro HOJIHOMY 3aKphIBaHUIO. B cucreme
BEHTHWIAIMK yOexuiy nepef GUILTPAMU M MOCIE
HUX YCTAaHABJIMBAIOTCSA IUTYyNEepHl ¢ JjabopaTop-
HBIMH KpaHamu juisi orGopa mpo6 Bo3myxa H
W3MEpeHHs Iepenaaa JIaBJCHAM. .

Jlna cucrem BeHTHiasnuu yGexumr 6e3 JIC
BEHTIUIATOPBI JOJDKHBI HMETh 3JIEKTPOPY4HON
TPUBOI, a YOEXKHI C 3aNMIEHHBIM UCTOYHHUKOM
3NeKTPOCHAGIKECHUS — SIICKTPHYECKHI.

BeHTUIATOPEI C 3JIEKTPOPYYHBIM IIPUBOJIOM
cllelyeT NPUMEHATh [JISi BEHTHIIAUMU yGeXkHIN
BMECTUMOCTBIO He Gosee 600 uen. gus 1-it m 2-#
KJIMMATHYECKHX 30H, a Takxke yoexur (Ge3 Bo3ay-
XOOXJIAXK/IAOUIMX YCTAHOBOK) BMECTUMOCTBIO HE
Gosee 450 u 300 4ea. COOTBETCTBEHHO s 3-it
U 4-it xaMaTayeckux 30H (cM. Tabn. 14.2). Ilpn
6OJBIIAX BMECTUMOCTSX YOEXHI, a TaKXe NpH
Hayyuu pexuMa 111 u B ybexumax ans HerpaH-
cnopTabelbHBIX OOJIBHBIX IPelyCMaTPHUBAIOTCS
3AIAIICHHBIE  HCTOYHWKH  3JIEKTPOCHAOXEHUS
(A3C) u npuMeHsIOTCS UEHTPOOEKHBIE BEHTHIIS-
TOPBI C HACKTPONPHBOJAMH.

B kadyecTBe O3JICKTPOPYYHBIX BEHTHIATO-
poB B YOEXKHUINAX WCIONL3YIOTCA BEHTHJIATODbI
3PB-600/300 ¥ gomonHUTENBHO K HUM (1Ipd
HEOOXOOUMOCTH) BeHTWIATOpR! OPB-72-2 u
DOPB-72-3. [Ins ypaBHHBaHHA HaNOpOB Tapaj-
JIEJIBHO PAaGOTAOUIMX 3JIEKTPOPYYHBIX BEHTHIATO-
pos 3PB-600/300 u OPB-72 u yBennueHus
pAacIojlaraéMoro Haropa B CEeTH PEKOMEHAYETCS
1OCJICOBATEIPHAS ~ YCTAHOBKA  BEHTUJIATOPOB
DPB-72.

Pe3epBHBIC BEHTHATOPH! (M 3JICKTPOPYYHEIE,
H C JNEKTPHYECKUM IPUBOJOM) NI CHCTEM BEH-
TUIANUA yOXKUII IpeAyCMAaTPUBATh HE CIEAYeT.

JIns xoHTpoJs 3a PeKUMOM paboThI INEKT-
POPYYHBIX BEHTHUJIATOPOB HA HX BBIXJIONE JOJIKHBI
OBITh YCTAHOBJIEHB PACXOIOMEDBI, ABNAIOIIMECH
TaKKe KJIaaHAMU-OTCEKATeISIMH, OTKJIFOYAIOIIH-
MH BEeHTHJISTOPEI OT CETH BO3/yXOBOZOB IIPU HX
OCTAHOBKE WJIA ME/JICHHOM BpAIICHHH.

[Tp4aTovHBI# BO3/IyX, O/1aBaeMblIii B yOexuIe
u J3C, cienyer oumMmaTeh OT MBUIA IPH BCEX

pexuMax BEHTWIAIHWH B CIBOCHHBIX QUIBLTPax
®AP ¢ koaphunmeHTOM OUMCTKH He MeHee 0,95.
CnBoeHHble (QHIBTPHI BBINOJHAIOTCA HAa OCHOBE
JBYX, PACIIOJIOKEHHBIX IIOCIEN0BATENbHO IO X0y
Bo3fAyXa sueek Punprpa OAP co creayrommm
HabopoOM ceTok B KaxIo#t saueitke: Ne 2,5-3 mT.,
N 1,2-4 mr., Ne 0,63-5 mr. Ilepsoie mo xomy
BO3JyXa SueiKH OGOPYAYIOTCH MEXaHH3MOM C
JUCTAHIIMOHHBIM DPY4YHBIM YIPAaBJEHHEM, I03BO-
JISFOILMM NEPEeBOJUTH UX B Hepabouee moJioXeHHEe
HpH JOCTIXKECHUA (PHIBTPOM a3pOAMHAMHYECKOTO
conpotusiyieHus cebinie 160 ITa. IIpu npuMeHeHuH
JUTSL OYHCTKH HAPYXKHOrO BO3[AYXa OT HbLIM TIPE-
damsTpos [TOIT-1000, mepexr HUMH cleayeT ycra-
HaBJIMBaTh ofuHapHble GHIBTpEI OAP ¢ ko3ddu-
IMEHTOM O4HMCTKH He MeHee 0,8. B atom ciyuae
npyu yuciie sueek punpTpos OIAP He Gonee omgHOM
ee MOXHO yCTaHABJMBATh HA BO3AYXOBOJIC B
kxopoOke, Ipy GONbIIEM YHCIIE sS4YEEK X yCTaHAB-
JHBAIOT B CTEHE 33 IpeAeiaMM pacIIHPUTEIHHOM
KamMephl Ha TPaHHUIIE €€ HOPMATHBHOrO oObeMa.

OuncTKa HApYyXKHOro BO3JAyXa OT razootpas-
HBIX CPE/ICTB MACCOBOTO NMOPAXEHUA U aIpO30JIei
npu pexume 11 npouseoauTcs B GUiIbTpax-morio-
Tatensx: npu  Hamuan  J23C-B  QuapTpax
®I1-300, npd npHMeHEHHH INEKTPOPYYHBIX BeH-
TWIATOPOB B  dmiapTpax DIIV-200. PunpTpn
tuna @OIT KOoMIOHyIOTCS B KOJIOHKH 1O 1-3 mrT.
OuHCTKA OT OKHCH yIJIEpo/Jia HAPYXHOTO BO3AyXa,
MoNaBaeMoro B yOexHile [0 pexXuMy pereHepa-
UMK IS CO3JaHWs TOANOpa, HPOU3BOAUTCS B
dunbrpax OI-70. Gunbrper @I'-70, xak u GuIbT-
pe1 THma @II, KOMIOHYIOTCS B KOJOHKH IO
1-3 mr. Jo u mocie dpunsrpos OI'-70 ycrandsim-
BAIOTCS FEPMETHYECKHE KJIANIaHBL B TEPMOCTORKOM
HCNOJIHEHUH.

BHyTpeHHHil BO3qyX yGeXHINA TPH PeXUME
111 ¢ npumeHenneM ¢unpTpoB OI'-70 perewepupy-
erca B ycraHoBkax PVY-150/6.

OuIBTPH U1l OYMCTKH BO3[AyXa OT IBUIM
(®AP u IIPII-1000) u buabTper ®I-70 caeayer
pa3MelaTh B BEHTHJAUMOHHBIX KaMepaX B OT-
JIEJIBHBIX ITOMEIIICHUAX .

Vcranopku PY-150/6 Taxke cnemyer ycra-
HABJIABATH B BeHTHJIALUOHHBIX KaMepax B OT/IeJIb-
HBIX TOMELUEeHHsX, OrpakKiarouie KOHCTPYKIMH
KOTOPbIX, FPAHUYAINNE C BHYTPEHHHMHU IOMeENle-
HHSMHI YOEXKHIN, JOJDKHBI OBITH TEILIOH30JHPO-
BaHEI, TAK KaK pereHepalsi BO3JyXa B YCTAHOBKE
PV-150/6 compoBoXIaeTcs MOBEIIIIEHAEM €r0 TEM-
neparypsl. KonmaecTBo TeITOTHI, BhIACHAIOMICHCS
pu paboTe ycraHoBku, cocTasiser 42000 kdx/y;
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Puc. 14.5. T'paBniinbiil oxnaguTesnb

! TMOMeNIeHHe MIA YKPLIBAGMBIX, 2—OXIaANTE L MPaBHHHLIA, §
NPOCTPAHCTBO HAATPABRAHOE, 4 rpaBuil, 5 peleTka Metanim-
ueckas W3 YrojkoBOH cramM, 6—(pOCTPAHCTBO NOAIp4BHIHOE,
7 —TepMeTHIeCKRH K.ranat, 8 U 9 BHIFSLKHON N NPW1OYHLIE BO3MY-
X0BOObl, /0— 0K repMeTHYecknit, 1/ ckobbl X0I0Bble

25% oTofl TEMJOTHI IOCTYNMAET B IIOMEILCHUE,
a 75% ypmangeTcss ¢ BO3AYXOM, BBIXOASIILIUM H3
yCTaHOBKH. BeBTHIAIHIO MOMEIIEHHMH, B KOTODHIX
YCTaHOBICHLI PEreHepaTUBHBIE YCTAHOBKY, Npeady-
CMATpHBaTh HE CienyeT.

Oxnaxnate  BO3AYyX TNOCJE  YCTaHOBKH
PY-150/6 MoxHO B KajopudepHbIX YCTAHOBKAX,
a TaKkke B rpaBUHBIX OXJTaJMTENAX. B mocneanem
cilydae OTMa/JaeT HeOOXOAMMOCThL CO3JaHMS I
3THX Lefiedl 3amaca BOABI MJIM YCTPOWCTBA BOJIO-
3a00pHOIT CKBAXUHBI.

'pasuitepiii oxjgamutens (puc. 14.5) npen-
CTaBJIgeT co0OM Keae300eTOHHBIN Kopol, 3amoJ-
HDeHHBIM TIpaBHEeM HIM TIPAHUTHBIM (eOHEM ¢
pa3Mepom dpakmuit 30-40 MMm. OxnagnTens cie-
IYeT YCTaHABJMBATH TakUM o00pa3oM, 4YTOOBI
Gonbinas YacTb ero OOKOBBIX IOBEPXHOCTEH co-
NpUKacajach C TPYHTOM HIH OrpaKAAOINUMHA
KOHCTpyKLuamu yoexmua. I'pasnit 8 oxjaguTrere

YKJIaABIBalOT HA PELIETKY C OTBEPCTUAMHU pa3Me-
poM He Oosee 25 x 25 MM, pasMelllaemMyro Ha
BeicoTe 80 cM oT aHa kopoba. PaccrostHue ot
BEPXa 3aCHINKH J0 IEePEKPBITHSA OXIATUTEIA TAKKE
ZIOJDKHO ObiTh He MeHee 80 cM. [IBUxeHUe BO3ayXa
B OXJIaIUTEJIe MOXET OBITh CBEPXY BHU3 HJIH CHH3Y
BBepx. Jlnd BXoJa ¥ BBIXOJA OXJIAXIAEMOro
BO3/IyXa B KOopoOe MpefycMaTpMBAIOTCA 3aKiai-
HBIE JICTATH-TWIB3Bl 715 TOACOEJUHEHNS BO3YX0-
BOJIOB. BpICOTa ci04 3achinku, M, B IpaBHHHOM
OXJIAAUTEJIC PACCUUTHIBAETCA 10 GopMye

h, = 0,25 + 0,005L/A, (14.11)

rie L—pacyeTHbIH PACXON OXJI@KIAEMOTO BO3ayxd, M3/;
A nnomanab cedenus B cveTe Kopoba oxnamutens (mep-
TICHMKYIPHO HANPaBIEHUIO JBHXKCHASA BO3.JyXa), M2,

B ¢opmyne (14.11) ornowenne L/A (cko-
pOCTB BO34yXa) JOJKHO GBITH PABHO MIIM MEHBILE
400 M/u. TIpH TUX YCNOBHUSX H BBICOTE 3aCBHIIKU
He Oojee 2 M a3pOAMHAMHYECKOE CONPOTUBIICHHE
IpaBUfHOTO OXJAnUTeass He OyIeT TpeBBILATH
50-70 Ila.

Ha BpIXoge M3 rpaBHIHOro BO3AYXOOXJaIu-
Tejis Ha BO3JYyXOBOJE PEKOMVEHYeTCs YCTAHABIIM-
BaTh oauHapHeii Guastp PAP B xopobke. dna
00CITYXXUBAHUS HAAIPABUMHOTO M MOArPaBHIHOIO
NPOCTPAHCTBA BO3AYXOOXJIAJUTENISI B Orpakiato-
UMX ero KOHCTPYKIMAX HpeaycMaTpUBaIOTCS rep-
METHYEeCKHe CTaBHH B TEPMOCTOWKOM WCIOJI-
HEHHH.

OuncTxa Bo3ayxa B ¢pmisTpe ®I'-70 obecre-
YHBaeTCA INPH TeMIlCpaType BO3[yXd HA BXOJE
B nero He mcHee 60 °C. g 3T0M 1eAd Ha BO3dy-
xoBoae mo ¢uinbTpa ®I'-70 ciegyer ycraHaBid-
BATh AJICKTPOHATPEBATENb, CIIELUAIBHO Npe/HA3-
HayeHHBI g ybexuni. IIpu pacueTe 3mekTpo-
HarpeBaTeJs HAYaNbHYIO TEMNEPATYPy NPUHHMA-
10T paBHOI pacueTHOI OTONHUTEILHON TEMIIEpATY-
pe I X0JoJHOro nepuona roaa (napametp B),
a koneuHyo 65 °C. BMmecTe ¢ TeM IpH BO3MOXHBIX
noxapax B pailoHe pAacHoNOXeHHs yOexurma
B GHIBTP MOXET MOCTYNIATh BO3AYX C TEMIEpaTy-
poii mo 300°C. B cBs3u ¢ 3TUM IS OXJIAXKJEHUS
BO37yXa JO MAKCHMAJBHO AONYCTHMO# TeMile-
paTypsl, cornacao Tpebosanusm CHull «3ammr-
Hble COOPYXEHHUS TPAXIAHCKOH 000POHEBI», TOCHE
¢unpTpa ®@I-70 ciegyeT yCTaEABIMBATH I'paBHii-
HBIH BO3QyXOOXJIAJUTENb, AHAJOTHYHBIA MHpey-
cMaTpHBaeMOMYy nociie ycrasosku PY-150/6.

I'paBUHBIA OXJAaAUTENP PACCUMTBIBACTCA O
bopmyie

ke = 0,25 + 0,0075L/A. (14.12)
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Ipu stom ortHomrenHe L/A nomxrHo OBITH
paBHO uiu Menbine 200 M/u. TIpu 3THX yCIOBHSX
M BBICOTE 3aCBIIKM He Oonee 2 M a’poJuHAMH-
4YeCKOEe COINIPOTHUBJICHME OXJAJuTeNs He Oyaer
npesriate 50-70 Ila.

Pacuer Bo3myxooxjamutened nocie PI-70
u  PV-150/6, cocrosmmx u3 xaaopudepos,
OXJIAXKJACMBIX BOJOH H3 3ary1yOJIeHHBIX 3aIHMICH-
HBIX pE3epByapoOB, MOXHO NMpPOH3BOJHTH HO JO-
Oolt U3 UMEromUXCS MeTOAWK JUIs pacyera To-
BEPXHOCTHBIX BO3AyX0OXJIAAUTENe.

Hi1a obecrieueHuss OTAEIBHBIX BBIXOIOB IPyIm-
bl pa3BeJkH W3 yOeXHWIla Ha IMOBEPXHOCTH H
Bxoja B Hero obparno npu pexume 1l crenyer
NpeAycMaTpUBaTh NPOAYBKY TamOypa omHOIoO u3
BxoaoB. [Ipy 3TOM KoJIM4YecTBO mogaBaeMoro (u
yIaJseMoro) Bo3AyXa B 9TOT TaMbyp B lu
JOJDKHO COCTABJIATh HE MeHee 25-KpaTHOro o0b-
eMa TaMOypa NnpH TPOJODKATEILHOCTH BEHTHIIH-
posarua Ao 6 muH. [IpoayBka TamMOypa JOJKHA
HOpOU3BOAUTECS C TIOMOIIBIO KJIANIAHOB U36BITOY-
Horo maeieHMs (KMJ), Haxonmsmmxcs Ha BHYT-
peHHE# U HapyXHOM cTeHax TaMOypa C yCTaHOB-
kot Ha HapyxaoM KMW]/le npoTHBOB3pBIBHOTO
yerpoiictBa M3C wim HenocpeACTBEHHO OT CHCTe-
mbl pexuma 1l (puc. 14.6). [na coxpaHeHHus
9KCILTYATAlIMOHHOTO MOJIOPA HA MEPUOJ IPOIYB-
kd TamOypa cleAyeT OTKIOYaTh BHITSDKHbBIC CH-
CTEMBI BCHTUJISIINH.

Ipu npoayeke TaMOypa OT CHCTEMBL PEXAMA
II Bo3myx, 3abGupaeMbiit U3 TaMOypa, O4MIIAETCA
B (QDUIBTPAX-TIOTJIOTUTENSX U BEHTHISTOPOM CH-
cremsl pexuMma Ii momaercst obpatHO B TaMOyp.
IMogaya u yjascHHE BO3AyXa B TamMOype AOIKHBI
NPOM3BOAUTBECA MO AHATOHAIH KaK B TFOPH30H-
TaJbHOM, TaK U B BEPTUKAJIBHOMN €ro IJIOCKOCTH.

» Kiamangsl #30BHITOYHOTO NABJICHHS B BCHTU-
nﬁpyeMblx TamMOypax paboTaroT 3a CYeT HOPMH-
pyeMoro rnoanopa B MoMeiueHnu ybexui, paBHo-
ro 50 ITa, HO Tak KaK KJjamaHbl, yCTAHOBJICHHBIC
Ha BHYTpeHHE# M HapyXHo#l cTeHax TambOypa,
paboTaroT MOCICAOBATEIFHO, KaMAbIH W3 HuX
paGoTaeT 3a cyeT Hopnopa, paBHoro 25 Ila.

[MpomnyckHasi CHOCOGHOCTH KJIallaHOB H30bI-
TOYHOrO MABIICHUSA MPUHUMAETCS B 3aBUCHMOCTH
OT UX JIHaMeTpa:

HNuametp, MM
IIpomyckHasi cOCOOHOCTE,
M3 /4

. 100 150 200 300

50 90 160 300

QO1Me BHABI H TEXHUYECKHE XaPAKTEPHCTHKH
0BDOpYIOBAHNSA CACTEM BCHTANAIMR  yOTAWIY

a) &)

T I T
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Puc. 14.6. Ilpoayska Tambypa BXoaa

a OoT cucreMbl QUALTPOBEHTUISALAH, 6 - Hepe3 KAANAIL W3GLITOY-

HOTO JABEHHS, |—BHIXOK aBapuKHBIH, 2—TamMOyp; 3- BO3RYX032-

Gop y nona, 4 uab1pH-NOTIOTHTENH; 5 — BEHTHAATOP GHABTPO-

BEH IMAANMK, - 3aCI0HKA, 7-KJANa# repMeTHYECKUH, 8- BBIMYCK

BO3JYyXa NOX notoskoM, 9—-M3C; 10- KN (KUAM) nox notoa-
koM, /7-KUA (KUAM) y nona

(GMIBTPOB, KJIANAHOB, BEHTMJIATOPOB W T.M.)
npuBeeHbl B «CIpaBOYHHUKE O UHXKEHEPHO-TEX-
HI4ECKOMY 0GOpymOBaHMIO, MpubOpam M MHBEH-
Taplo 3alMTHBIX COOPYXCHMI IpaxJaHckoi 06o-
porby (M.: IUTII, 1985).

CucreMa OTOISICHHS NMOMEINCHUIA, TIPHCITO-
cabyBaeMbIX mojx ybexkuuie, NMPOEKTHPYETCA B
BHJE CAMOCTOSITETbHOrO OTBETBIICHUS OT 00LIEH
OTOMHUTETbHOM CETH 3JaHNSA, OTKJIIOYACMOrO MpH
3anostnennn yoexuma. [Ipyn pacuere cucrem orton-
JIEHHUS TEMIlepaTypy TOMEIIEHUHA B XONOJHOE
BpeMst roga caeayeT npuHumate 10°C, ecnu 1o
YCJOBHSM DKCILTyaTAIIMH UX B MHMPHOE BPeMS He
TpebyeTcs Gosee BhICOKas Temmeparypd. Bua
TEMJIOHOCUTENS M THTI HArpeBaTeIbHEIX PHOOPOB
BBIOMPAIOTCS U3 YCJIOBHH 3KCILTyaTauuu IoMelle-
Huit B MupHOE BpeMs. Tak Kak yGexHiua pactioia-
raloTci HIDKE YPOBHS 3eMiH, Giaromaps uvemy
TEIUIONIOTEPH OTPaXJCHUIMH B HHX O4YCHb He-
GoblIMe, OTOMUTEIBLHYIO CHCTEMY JOCTaTOYHO
BBUIONHATE B BH/E NPOJIOKEHHOH 1O IepUMeTpy
3Janus ONHOM riaaaxo# TpyOwl na BeicoTe 300 MM
oT mona. B cucreme pexuma I gonyckaercs ycra-
HABJIMBATE KaJopudepsl U MOJIOrpeBa Hapyx-
HOTO BO3/yXa B MHPHOE Bpems. 1ipu 3InekTpo-
PYUHBIX BEHTMANTOPAX Kasopudepsl KOMKHbL
wMe1h o0Bonuyio nuuuio. Kanopudepst nng no-
JIoTpeBa BO3/yXa B MHPHOE BPEMs YCTAHABIIM-
BAIOTCS 332 FepPMETHYECKHM KJIAmaHoM (0 Xoay
BO37yXa). 3alMTy OT 3aMOPAXXUBAHHUA KajlopH-
$RPoD, PACOTAIOWMAR B MAPUQS BHEMK, CREAYRT
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BHINIOJIHATH  corjacHo  TpeGoBanusMm  CHull
2.04.05-86. ITpu nogaye TEILIOHOCHUTEINS K KaJOPH-
(depy 1o caMOCTOSTEIIbHOM BETBH, HE CBA3aHHOM
C CHCTeMO#H OTomjeHus yOexuiia, Ha BeTBU
JOJ)KHA YCTAHABIMBATECSA B INpedesax yOexuIna
3amopHast apMmartypa. [Ipu 3anosHeHnM yGexuina
JIIOABMH Kasiopudepbl OTKIIOYAIOTCS.

14.3. BEHTWJIALIUA AW3EJBHBIX
SJEKTPOCTAHIMN

B nomemennn JIC crenyeT mnpeaycMaTpH-
BaTh NPUTOYHO-BBHITAKHYIO BEHTWIANHUIO IS pa-
Gotel mpy I u 11 pexumax BeHTHIAIMH yOeXHINA,
pACCYMTAHHYIO HA OTBeJeHHE TeIJIOU3OBITKOB
H BpEIHBIX ra3000Pa3HbIX BELIECTB, BHIACISAEMBIX
B NIOMEIIEHHUE JH3E/Ib-TEHEPATOPOM, a Takke HA
CHAaG)KCHHME JU3eJis BO3JlyXOM Ha TOpEHHE TOII-
JIBa.

Pacxoj Bo3/1yxa, 101aBAEMOr0 B TTOMEIIICHHE
HO3C nna oTBedeHHs TENMIOU3OBITKOB, M3/u, cre-
IyeT onpeneisaTe no dopmyie

0,36
S ope(t,— 1)’

rae Q,—KONIHIECTBO BBIACIAEMOM TEMNIOTEL B IOMEIIEHAN
JABC or pusens, reseparopa, INEKTpoxBUraTeneir n
BBIXJIOMNHBIX TPYO, BT; ¢— Temn0eMKOCTh BO31yXa, PaBHas
1 kIx/(xr-°C); p—IIOTHOCTb BO3ayXa, HNPHHMMaeMas
1,2 kr/m3; t,—TeMnepaTypa Bo3ayxa B momernenun J3C,
npuaumaemas  40°C; 1, —pacdyeTHas CpelHEMECAYHAS
TEMIEPATYpa HAapyXXHOTO BO3AyXa CaMOIO JKapKOTO
Mecalla Tpu BeHTHIAOuM noMerrenHs JA2C HapyXKHbIM
BO3MYXOM HJIM TeMIlepaTypa BO3/yXa B OCHOBHBIX IOMe-
meHnaX yOeXuima MpH BEHTWIALNMH INEepPETEKaroLIIM
BO3yXOM. ’

(14.13)

o

[Ipn pasMelieHny AU3€Ib-TEHEPATOpPA H pa-
AUaTopa OXJAXIAEHUS] B NMOMELIEHHH MAIIMHHOTO
3aja

QJJ = QJJ3 + QJ + QOCB + QB T?
rae Q,,—KONHMYECTBO TemwnoTs, BT, nocrymaromed B

[OMEINeHne OT [u3enst; HOPH OTCYTCTBHH 3aBOJCKHX
J@HHBIX, ONpPENE/ISAETCS PACUETOM 110 hopmyIie

Qn] = K1P33q1/3’6’

(14.14)

(14.15)

[3aece K, —ko3(hGHIMEHT, yYHTBHIBAIOMHA KOJIHYECTBO
BBIIEAAEMOM [M3eJEM TEIIOTH M NPHHMMAEMbIH IpH
BOJOBO3AYLIHOH (paguaTopHOM) CHCTEME OXJaXKICHHS
pasubiM 0,36 wam 0,32, a npu BomosoasHoii—0,08 mnn
0,03 nns gusenein MomHocTRIO g0 95 mwmum 200 xBr
COOTBETCTBEHHO; P,—3(hdexTHBHAas MOIHOCTL HM3ENS,
kBT; B-TemnoTBopHas CmocoGHOCTbL TOIUINBA, NPHHM-
maeMas 42738 xJxk/KI; ¢, — ydenbHBIH pacxon TOIUIHBa,
0,26 xr/(xBT-4)]; Q,-KonH4eCTBO TemIoOThl, BT, mocry-
HAaloIe B HOMEINEHHe OT TIEHEpaTOpa MM 3eKTPO-
nBurateliei M onpexeaseMoi mo ¢opmyne (14.3);

Qs —KOJIHYECTBO TEIIOTEI, BT, mocTymaroilei B noMe-
ieHne OT NPHOOPOB OCBEIEHAs AN3ENBHOM U Ompeens-
emoii o hopmyine (14.2); Q, , — KOMHIECTBO TEILIOTHI, BT,
nocrynatomei B momMewenne JIDC OT HOBEPXHOCTH
H30JMPOBAHHOTO BEIXJIOMHOTO TpybompoBoZia M ompe-
LiensteMoii 1o (opmyne

Qur = Gyl (14.16)

[30eck g, ,—TemnooTaaya 1 M HOBEPXHOCTH BBIXJIOMHOTO
Tpybonpososa, pasHas 197 BT/M; /- anvHa BBIXIOMHOTO
TpybonpoBona, m].

IIpn pasmemieHnu au3enp-reHepaTopa B 10-
MellleHN MAUIMHHOIO 3aJ1a, a pauaTopa oXxjax-
JleHAs B TIOMENIEHHH y3Jla OXJaXICHUS Tero-
BBIJICJICHUS ONPEICIIAIOTCA ISl KAXIOro M3 THUX
TIOMEIEHNH B OTAEABHOCTH. B aTtoM caydae Q,,
onpexneiserca no dopmyne (14.15) ¢ xoabduuu-
edToM K., paBHeiM 0,08 wm 0,03 mna ausenecit
MOIIHOCTEIO g0 95 mnu 200 kBT cooTBeTcTBEHHO,
4 KOJIMYECTBO TEIIOTH, ), mMocTynmaromed ot
pagmaTopa,—Takxke no cdopmyie (14.15), Ho ¢
kooppumuentom K, = 0,27. Ilpu atom Q. B
tbopmyne (14.15) samensercs Ha Q..

Bosnyxoobomen B momemeHnn AIC, Tpeby-
FOIMHICH JUTS OTBEAEHMS BPEIHBIX ra3000pa3HbIX
BemecTs, L,, M>/4, TpHHEMAaeTcs pPaBHBIM
1,5-kpaTHOMY 171 ra3omjIOTHBIX H 3-KpaTHOMY
JUIS HEra30IJIOTHBIX gu3escit B 1 4.

B xavectBe pacuerHOW npuHHMAaeTcs OoJb-
Iasi U3 BEJINYMH—T0 YCIOBHIO OTBEACHUS TEILJIO-
U30BITKOB L, WM BPEAHBIX ra3000pa3HbIX Be-
mectB L . OrBesieHHe TeIUIOM3OBITKOB M3 IOMe-
urerns JADC crenyer npenycMaTpuUBaTh:

TIpH pexuMe 1 —Bo3yxoM, lepeTeKaroIIuM 13
IIOMELICHAN YOEXHINA 4Yepe3 repMeTHdeckue KJja-
naHsbI (32 cUeT pa3spekKeHHs, CO3IaBAeMOro BBITSK-
HBIM BEHTHJIATOPOM, ycTaHoBdeHHbM B [[3C),
WJIH, NPH €ro HeJOCTATKe, HAPYKHBIM BO3AYXOM;

npu pexume II-BosayxoMm, neperexaronmm
U3 IOMelIeHuH yOeKHUIIA 4Yepe3 repMeTHIECKHe
KJIAIIAHBI C IIOMOIIBIO PENUPKYJIAIHOHHON BO3/y-
XOOXJaxjammeld ycTaHoBkH (B yOexumax c
pexumoM 1), niam ToapKO HApYKHBIM BO3AYXOM,
4TO OIlpefiesisieTcsl HA OCHOBAHHWH TEXHHKO-IKOHO-
MHYECKOro pacyera;

npu pexnmMe II1-c noMompro penupkynsnu-
OHHO} BO3JyXOOXJaXJarmed ycTaHOBKH.

Jusenb-reEepaTopsl ¢ BOOOBO3AYWHEM (pa-
JUATOPHBIM) OXJIAXJCHUEM CIICAyeT HCIONb30-
BaTh, KaK TNPAaBHJIO, I YOEXHUII C peXUMaMH
I m II. u3senp-reHepaTopsl € BOJOBO3AYILLHBIM
OXJIAX/JCHUEM, B KOTOPBIX IIPEAyCMOTpeHa BO3-
MOXHOCTh HepeBOfa Ha BOASHOE OXJIAXICHHE
M  OU3eNb-TEHEPATOpEl ¢ KOMOWHHPOBAHHBIM
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OXJIAXKJCHAEM HCHOJb3yOTCS JJIs  yOexull c
pexumamu I-III. IIpu 3ToM OTBOA OCHOBHBIX
TEIJIOBLIIEICHAR OT JU3eNs TpeaycMaTpPUBaeTCs
C NOMOIIBI0 OOOPOTHOH BOABI, XpaHsAIICHCS B
pesepByapax JDC. O6bem BOAl B pe3epByapax
JUISL OXJTAXIEHUS U3eJIs OTIPE/IENIAETCS PACHETOM.

Tlpu npoextuposanun JIDC ¢ ucnoss3osa-
HUEM JIU3EJIb-TeHEPATOPOB, 000PYTOBAHHBIX KOM-
OMHMPOBAHHON WJIM paJHATOPHOM CHCTEMAaMH
OXJIAXKICHNSA U HUMEIOINX BBIHOCHOH (CMOHTHpO-
BaHHBIK Ha OTAENBHOW paMe) y3esl OXJIAXAEHHS,
nocyielHui 1esecooOpa3Ho pa3Memarhk B H30J1d-
POBAaHHOM ITOMEIICHHH C FEPMETHYHBIMU CTEHAMH,
otaeastomumMi ero ot A9C u y6exunia. Bxoa u3
storo nomemenus B JIDC obopymyercs OByMs
TEPMETUYCCKUMH OBEPSIMH. B 3TOM ciydYac B
pexumax I u Il ynanesue TeMIOTH U3 MOMEIEHAs
y3J1a OXJIAXJCHUS TIPEAyCMATPUBACTCH HAPYXKHBIM
BO3yXOM, OYHIICHHBIM OT NBUIM, a BEHTHIALUA
noMelleHrs MAIIMHHOTO y3JIa—BO3JYXOM, Hepe-
TEKAIOUIUM M3 IOMEILUCHUH [JIfi  yKPBIBAGMBIX
mopeii. B pexume III BeHTHIAIMH arperaThl
¢ KOMOMHUPOBAHHON CUCTEMO¥ OXJIaXxK IEHUA nepe-
KJIIOYAIOTCS Ha BOJSHYIO CHCTEMY OXJIAXKJCHUSA,
a TemIoTa U3 MAaIMHHOrO 3aJ1a YIaJjseTcs BO3My-
XOOXJIK/IAIOIIEN YCTAHOBKOM.

Pacxon meperekaroniero u3 y6exuina Bo3jy-
xa, M3/4, KOTOPBIit MOXKeET GBITH HCIONB30BAH 1S
peutmnamun JIDC npu pexume 11, Moxer GbITh
omnpenencH 1o Gpopmye

Lysc = Ly = Logu — L (14.17)

‘moan cy?

rie Lp—pacxod Bosdyxa, mOJaBaeMoro B ybexniue cu-
cTeMOit (DMIBTPOBEHTHISHUH, M>/1; Lions—Pacxon Bo3-
nyXa, HAYIIEro Ha Co3jianue MOATNopa B yGexume, M3/u.
O0BeM BOIBI B Pe3epByapax Ul OXJIaXACHUS
JW3esIs, M3, BRIYMCIISETCS 110 BHIPAXKEHHUIO

QBt

/A L — 14.18
>~ 1,16-1000(, — 1,) (14.18)

roe Q,—KOJ’]I/I‘ICCTBO TEIJIOTHI, y;[amxeMoﬁ OT [u3ens
¢ oxjaxparomef BoaoH, BT, /-IpogOMKHTEIBLHOCTH
obecriedeHnst AU3eNs BOMOM, 4; f,—KOHEUHas TemIepa-
Typa oxJaxKnaromeil BoAsl B pe3eppyape, °C; f, —Havallb-
Has TeMIepaTypa oxjaxuaaroweH Boasl B pesepsyape, °C.
KoauyecTBO TenyinoTel, yIaaaeMo# OT AW3ENs
¢ oxyaxJarlel BOJOH, ollpenenseTcs 1o ¢op-
myine (14.15) ¢ xoaddunuentom K, = 0,27. Ko-
HEYHAs TeMNepaTypa OXJKJAoIed BOAbl
IIPMHAMAETCA 110 IIACNopPTy AWU3EIIS.

X

Jns oxnaxaeHus Au3elief ¢ KOMOMHUPOBAH-
HOH CHCTeMOH OXJIaXJeHHUA cJeyeT NPHMEHATh
000pOTHYIO CHCTEMY BOJOCHAOXECHHS, T.€. CHCTe-

My C BO3BPAaTOM HarpeTo#l BOJ®I B pe3epByap.

PesepByaps! 3amaca BOJbI OOBIYHO 3aIlOJIHS-
FOTCA OT CETH XO3SHCTBEHHO-TTUTHEBOTO BOIONPO-
Boma. ONOpPOXHSAETCS pe3epByap CAMOTEKOM B
BOJOCTOK (MJ¥M KaHAJM3aNHIO) MM TepeKauyKoi
HACOCOM.

PesepByaps! 3anmaca MOTyT ObITh pa3MellleHbl
KaK B IIpefiesiax yOexuia (B IH3eIpHOM), TaK H 32
ero mpeaejiamMu (B rpyHre). BuyTpu yo6exuma
OOBIYHO pAacloNaraloTcs CTaJbHBIC pelepBya-
pbl HEOONBUION BMECTHUMOCTH (Hampumep, s
OXJIaXICHHA Am3eneit Masmol momHocTH). Pesep-
Byapel OOJBLION BMECTUMOCTH (CTAJbHBIE WJIH
XKeJie300eTOHHbIE) I1eIeco00pa3Ho pa'3MCII1aTI> B
rpyHTe, NPHHAMAs HA4aJbHYIO TEMIEPaTypy BO-
Il PABHOI TeMIlepaType rpyHTa Ha TJyOuHe pas-
MeliteHus pe3epByapa. KoHcTpykuus pesepyapa
B 3TOM cCliydae [JOJDKHA OOecTeYnBaTh COXpaH-
HOCTB 3amaca BOJBI 1IOCJIE NMPHIIOKEHHS . PacyeT-
HBIX Harpy3ok.

PesepByap, pacHOJIOXKCHHBIH B Tpejesnax
OrpaXJAIONIMX KOHCTPYKIMH yOeXHIa, MOJDKCH
AMETh TeNJIOU3OJANMIO 1A HCKIIOYEHHS TeIlIo-
BBIICJICHHIT B HOMeEIIeHHE OT HArpeToid BOJBL.

IIpy Hammuuu 3aLUMIIEHHON BOA03a00pHOM
CKBAXMHBI JINS OXJAXKIAEHHUS Ju3ejied 1esecool-
Pa3HO UCTONb30BATE BOAY, HATPETYIO B BO3/IYXO-
OXJTAUTENIAX MOMEIIEHHH /I YKPBIBAEMBIX JIHO-
neit. B aToM ciydae pesepByaphl 3amacHO# BOJIbI
npeycMaTpUBaTh He cieayeT. Pacxox monasa-
eMoif HacocaMu B AM3EJH «3abopTHOH Boab» G,
coctaBiser B cpenHem 100 n/u Ha | xBT Mom-
HOCTH arperara.

Ecnu HavaneHas TeMOepaTypa BOJbI B pe3ep-
Byape Bbilie 20-22°C, NpOeKTHPYIOTCS OTHCIIB-
HBIE pe3epByapsl NI BO3IYXOOXJaXIaroiiei
ycragoBku [I2C u ausens.

Hns sertunsunn nomemeHus J3C mpeny-
CMATpHBAETCS YCTAHOBKA MPUTOYHOIO H BBITSK-
HOTO BEHTHJIATOpPA WM TOJBKO BBITAXHOro. Bo
BTOPOM cJIyyae ecTeCTBeHHAs NPHTOYHAS CHCTEMA
JlospkHA obecmeynBaTh noaavy B nomeltenne J23C
BO3JyXa 3a CUYeT pa3pexeHHA, CO3JaBaeMOro
BBITSKHBIM BEHTHJIATOpoM. B 3aBucuMMocTH oT
NPUHATOR CUCTEMBI BEHTWIAIUM B TOMEILCHUM
JA3C Heob6XxoaUMO NOAACPXKUBATEL CIICIYIOLINE
YPOBHHU NamjeHus (pa3pexeHus):

NPH BEHTIWIAOMU ManmuHoro 3ana JI9C Ha-
PYXHBIM BO3JyXOM HIpH YCTaHOBKE IPHUTOYHOTO
U BBITSDKHOI'O BEHTUJISTOPOB — JABJICHUE HE BBILLC
aTMOC(epHOro; NpH yCTAHOBKE TOJIBKO BBITSIK-
HOTO BEHTHJISATOpA — Pa3peXeHHE, PaBHOE COMPO-
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I1wasa 14 Hunceneproe obopydosarue yoewnuwy 1O

Puc 147 IlprMep KOMIOHOBKH M BeHTHIILNM [IOMELIE-
Hus JA2C ¢ BOAOBO3AYIIIION CHCTEMOR OXIaXICHUS NH-
3ens (pexxuMnul BeHTHAAIuK 1 1 II)

J—Mammenbi 301, 11 ramOyp [11 anexrpomrosas IV nome-
[IEHNE NS YKPRIBAEMBIX [ aU3eTh-TeHepatop 2 y3em oXaie-
HMSL An3ens, 3 34CNOHKA YTeNUsiEHHAs C 2JIEKTPONPHBOAOM, 4

GWILIP NPOTHBONLIIBLHBIE 5 - KaMepd PACIUMPHTE IbHas, 6 yor-
policiBe NpOIMBOB3IPEIBHOE B Kopobke, 7 raronauopomep &-
KUJA (KUAM) 9 Bertarperat /0 3aci0HKQ yl1emieHHas C 31CK-
TPONPHBOIOM, //—IKa) AKKYMYNATOPHbYI /2 NOAXOH XS ye-

TAHOBKH PACXONHEIX GAKOB TOMJIMBA W Macjd

TUBJICHHIO TPaKT4a NPUTOYHOH CHCTEMbl, HO He
6omee 300 I[Ta,

TIpM BEHTIJIALMH MALIHHHOTO 34J1a BO3/yXOM,
MOCTYNAOUIMM U3 NOMEIIEHUN yOexula, as pe-
xuMa I-naBnenue, paBHoe aTmocdepHOMY, A1
pexnma [1—-paspexenne (pasHOCTb JABJIECHMI
Mex 1y noMelleHuaMHE yoexuina u J19C), pasnoe
20-30 Ha

B noMelieHHN BHIHOCHOTO Y3714 OXJIAXKACHU S
npu peximax I u I cregyer mpemycMmatpusats
paspexenne 10-300 [a

IMoaop Bo3ayxa B MammeHAOM 3aie JIDC
JOJDKEH TIPOBEPATLCS MO TATOHAIIOPOMEPY, OJHA
TpyOka XOTOPOrO BBHIBEACHA B MAIUHMHHBIA 3a]
ABC, a npyras—B ybexume TsaronanopomMep
YCTaHaBJIMBAETCH B YIOMELIEHHHN I YKPHIBAEMBIX
OgEH WM B IPYTOM NOMEUIEHMM YHCTOH 30HBI
ybexwuma.

B MammunoM 3ame IDC Ha BEHTHIISAIMOHHBIX
CHCTEMax YCTAaHaBJIMBAIOTCSA TFepMeTHYECKUe KJa-
TaHbl: NPH BEHTHJIALMH MAIIMHHOTO 3d7a BO3.y-
XOM, MEPETEKAIOWNM M3 ToOMelleHult yGexua,
Ipun Haauuum pexxuma 111

IIpr BeHTHJIANMH MAIUMHHOTO 3a7la BO3.IYy-

XOM, TEPETEKAOIIMM U3 MOMEILEHHUS /151 YKPbIBa-
€MBIX JIIOJIEH, repMeTHYECKHE KJallaHbl yCTaHaB-
JIMBAIOTCA HAa BO3/IyXOBOJIE W3 ITHX IIOMEMICHHUI
B MamuHHEbIA 3371 A2C unu na naTpybkax B CTeHe
CO CTODOHBI YHCTOTO TIOMEIeHUs (HanpHMep,
OTCeKa [JI YKDBIBAEMBIX JIIOAEH, Kopugopa u
T 1), a TAKXe B caMoM MammHHoM 3ane J3C Ha
BBITSDKHOM BO3ZYXOBOIE H BO3myXoBojJe 3abopa
Bo3ayxa g gusens Ilpu pexumax | wm 11
COOTBETCTBYIOIIME JAHHOMY pPEXHAMY KJIANAHEI
oTkpbiBaroTcsa. [Ipu pexmme 1l Bee xmanansr,
KpOMe KJjanaHa Ha Bo3yxoBoJe 3a0opa Bo3myxa
IS AM3€JIs, 3aKPBIBAIOTCS

IMpumep komnososka mnomewenus JIC ¢
BOJIOBO3JYIIHOH CHCTEMOH OXJIAXNACHUS IU3EIA,
NpHd BEHTWIAUMH B pexkumax I m 11 3a cuer
HapyXHOro BO34yxXa IPHUBENCH Ha puc. 147

Hespro Bentuasiua AIC kpome yaaneHus
TENJIOBBIJIEICHUH SIBJIAETCA, KaK OTMEYajoch BhI-
e, Io/iava BO3/1yXa Ha ropeHue 10ILUIMBA B JH3es1e
u pa3baBiicHHe ra3006pa3HBIX BPEIHBIX BEUIECTB,
BBLAEJIAIOIMXCA TIPH padoTe musens, go Oeszonac-
HBIX KOHHEHTpauuii.

B cpennem HeobXxoaMMBIA pacxof Bo3jyxa
COCTaBJISieT: [ pa30aBieHHss ra3o00p43HbIA
BPeJIHBIX BemecTB 4-5 M>/u Ha 735 BT MowHoCTH
Iu3ens, a Ha ropesue TomnmuBa 5 6 mM3/4 Ha
735 Br.

Kak BHAHO W3 DIpuUBeJEHHBIX JAHHBIX, HA
ropenne Tpebyercs CoJble BO3/IyXa, YeM Ha pas-
GanyieHHE BPCIHBIX BELIECTB, MOITOMY, €CJIH BO3-
JIyX Ha rOpeHHe TOILUIUBA IOCTYMAET B AU3EIb U3
MAMKMHHOIO 3aj1a, TPOBepKy HAa pazbaBiieHue
BpEIHBIX BEUIECTB B IOMCINCHUH jieJlaTh He
HYKHO.

IMomauy Bo3gyxa K Ju3ensM HA TOpPEHHe
CIeAYET MPECAYyCMaTpUBaTh. npu pexume 111 —-cHa-
PYXH Yepe3 rpaBUAHBIA OXJIARUTENb, MPU OCTalb-
HBIX PEXHMAaX —~H3 NOMEIEHUS MAUIMHHOTO 3aa
Pacder rpaBuiiHOro oxjammTens Cileayer npous-
BOAUTE 10 (opmyie (14 11) BmecTo rpasuitHoro
OXJIAAMTENS s OXJAXJCHHS BO3[yXa, IoJaBa-
€MOT0 K J[H3eIAM Hd TFOPEHHE TPU PEKUME
pereHepaiyu, JONMYyCKAeTCsl YCTpOWCTBO BO3AYXO-
OXJIAJUTENIS, COCTOSIEro U3 Kajopubepos, pabo-
TAIOLHMX Ha BOIe, OTPabOTaHHOH B BO3AYyX0O0XJ]a-
autene nomeweHus 3C.

ITpu 3a6ope Bo3myXa k [u3e]fAM HA OPEHHE
U3 IOMEMIEHHS MAIIUHHOTO 3ajd NpPH PexXuMax
I n II HeoOxomuMO mpenycMaTPUBATL BO3MOX-
HOCTB 3a60pa BO3/1yXa U3 BBITSHKHOW WM IPUTOY-
HOI BEHTWJISLUOHHON CUCTEMBI OHM3CABHOW C
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OYHCTKOH BO3JyXa OT MbLIH (HPH 3amycke Ju3esis).
DTOT BO34yX03ab0p [JOKEH HCHOJB30BATHECS
TOJILKO B NIEPHOJ, 3allyCKa AW3eiis BO H30exaHHe
co3mannsa paspexeHus B HoMemeHdsax [2C u
yOexuna.

CrapTepHble aKkKyMyJSITOPBHI, paszmeruaeMble
B mkady B J3C, BEHTHIHPYIOTCH €CTECTBEHHBIM
myTeM 4epe3 JXaJIO3HilHbIE pelNeTKH, pPacmoio-
KEHHBIC B HMXKHEH 4YacTH 1kada, KOTOpHI# XOJi-
XKEH MMETh NJIOCKUI BEPX M BBITSDKHOM BO3AYXO-
BOI. BEITS)XHOH BO3QYXOBOJ BBLINOJHSAETCH U3
cTanpHOit GeclnoBHOW TpyO®Bl nHaMeTpoM 45 MM,
BPE3aHHOH B MIockuil Bepx 1ukada. Boszyxosox
NPOKJAALIBACTCA MO TOMEIICHAID € YKJIOHOM
B cTopoHy Iukada. Ha Bo3myxoBoje BIJIOTHYIO
K IuKady ycTaHaBIHBaeTCS 3alOpHAs apMaTypa
(BeHTHNb, 3aABYKKA MM NPOOKOBLI kpaH). Bei-
BOAMTCH BO3JZYXOBOJ 3a mpeAeisl yGexmuia B
HE3aBaJMBAEMYK 30HY. s 3amurtel OoT armo-
cepHBIX OCaIKOB BBITSXHOM BO3AyXOBOX CEAYCT
3aKaHYMBATH TIONYOTBOJOM. YCTaHOBKa Ha BbI-
TSXKHOM BO3JyXOBOIE NPOTHBOB3PBIBHOTO YCT-
pOHCTBA M PacCIIMPUTENHLHOW KaMephl He TpebyeT-
ci. XpaHeHne 3apsOKCHHBIX aKKyMyJISTOpHBIX Ga-
tapeil B mkady B MHPHOE BpEMS JONYyCKaeTcs Npu
OTKPBITOM BO3JYyXOBOJE. 3apsa/i aKKyMYJISTOPHBIX
6aTtapeii B mpenenax ybexulna B MUPHOE BpeMs
M B mepuoJ oskciuryartamun yOekuina He Jomyc-
KaeTcs.

B noMenieHud JJIeKTPOIIMTOBOM NPeaycMaT-
puBaeTcs HPUTOYHO-BBITS)KHAS BEHTHJIALHAS, pac-
CUMTHIBAEMAsA Ha yJAJCHHE TEIUIOTHI, BBIACJIAIO-
LICHCS OT YCTAHOBJIEGHHOTO B MOMEILEHHH 06OpY-
noBanusa. B nomemenmu I'CM npoektHpyercs
BEHTHIAIMS U3 pacuera 10-kpaTHoro obmena
B1lu

IlpuTok BO3myXa cileAyeT MpeRyCMAaTpHBaTh
nepeTekaHueM W3 MawmHHOTO 3ama JDC, a
BBITSKKY — TPHCOEAMHEHHEM K BEITSXXHOIH cuctemMe
sentiwiagun A2C (1/3 u3 Bepxueii 30mb1, 2/3 H3
HWXKHEM 30HBI) ¢ YCTAHOBKOM CO CTOPOHBI MAILUAH-
HOTO 3aJla OTHE3aACPKUBAIOIINX KJIANAHOB.

Bentwiamus B TaMOype Mexay yOexuiueM
1 I3C npoextupyeTcs ciaeayromuM obpasoM:

0Opu BeHTWIAHH nomemmenusd JC napyx-
HBIM BO3JyXOM —aHAalOTHYHO BEHTUJIALMH TaM-
6ypa camoro ybexuuna 6e3 yCTaHOBKM HpOTHBO-
B3PBIBHOTO YCTPOJCTBa;

npu BeHTHWiIsImyn nomemenns JJ3C Bo3zay-
XOM, TIOCTYNAKIUM U3 TIOMCIICHUS UIS YKPBI-
BAaEMEIX JIIOJEH,— uepe3 KJamaHel H30BITOUHOTO
JaBjeHHs quaMmerpoM 150 MM, ycTanaBnHBaeMBIe

10 OJHOMY Ha BHYTPCHHEH W HapyXHOW CTEHax
Tambypa.

Bosgyxo3abops!l I BEHTHIALHM [lOMELIE-
Hai [I9C nosxHB pasMellaThes BHE 3aBajioB
30AaHHR M COOPYXKEHHM, a BBITSHKHBIE IIAXThI
JIONYyCKaeTCs pacroJiarath Ha 3aBajiiBacMoil Tep-
PUTODHUH.

Tlpu ycrpoiicTBe cHapyXH caMOCTOSTEIBHOTO
BO3/Iyx03200pa Ha FOPEHUE TOIJIMBA B JU3CIIE €r0
pa3sMeHIalOT Tak ke, Kak M BO3ayxo3abop ans
peaTHAgOMH A3C M OTHOCAT Ha paccTosSHYE He
Onmxe 10 M OT BBIXJIONA JAHU3ES M JPYTHX BBITAXK-
HBIX CHCTEM BEeHTHJISIHu yOexuiua.

14.4. Mpameps! pacueToB

ITpamep 14.1. Onpeaestuth 06bEM HPATOUHO-
ro Bosayxa npu pexume I mis yOexuuia BMECTH-
MocTero 1000 wen. B paitoHe [{HenponeTpOBCKa.
Cpenpemecsunas TEMOEpaTypa CaMOTO KAPKOTo
Mmecsana !, = 22,3°C; ynpyroctb BOASIHOIO Hapa
Pnw = 15,5 rTla; sHTANBNHS HApPYXKHOTO BO3jyXa
I, = 47,8 x/IK/Kr; MOLIHOCTb JIEKTPOABUraTENCH
BEHTHIISIIMOHHBIX yCcTaHOBOK 11 kBT; MomHOCTE
pUGOPOB OCBETHUTENLHEIX YcTanoBOok 0,005 kBT
Ha | yes.; MIOIARk MOBEPXHOCTH OTPaKIarOUluX
KOHCTPYKnHil: xesie306eTonHbIx 1200 M2, Kupmuy-
HBIX 300 M2,

Pewenue. TennoBulaeIeHuS:

or moxei Q, = 116-1000 = 116000 Br, rae
116 Tennoseigenenus ot 1 uen, Br  (cm.
Tabia. 14.3);

or npubopoB ocsemeHns Q.. = 0,005 x
x 1000-1,16- 860 = 4988 Br;

oT snem‘poanurareneﬁ BEHTHJIALNOHHAIX

YCTAHOBOK: 0,=11-1,16-860(1 — 0,7)/0,7 =
= 4703 Br.

Bceero: 0, = 116000 + 4988 + 4703 =
= 125690 Br.

TemnnoTa, mnoTJom@eMas O PaXaAloNIMMKU

KOHCTpykuuamu, Q. = 47,3-1200 + 29,3-300 =
= 65550 Br, rone 47,3 u 29,3 nonydeHsl HO
HHTEpHOALUN (o Tabn. 14.4).

HeobxoanMoe KOMM4eCTBO TIPUTOYHOIO BO3-
nyxa npu pexume I onpenensercs mo topmyne
(14.4), B xoropoit I, npuusara 98,4 x[ix/xr (3-a
KITUMAaTHYCCKaa 30Ha):

_ (125690 — 65550) 3,6
T 1,2(98,4 — 47,8)

= 3570 m/u.

Ha 1 uen. npuxonutcs: 3570/1000 ~ 3,6 m3/u.
Ilpumep 14.2 (puc. 14.8). Paccunrars Bo3ny-
XOOXJTaXJAIIIYK YCTAHOBKY YOCKHINA BMECTH-
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27z/xe
7,65z/x2

2

Puc 14.8 [-d-guarpamma

I1-x npuMepy 14 2, 2—x npumepy 143

MocTeio 300 yen. B pailfone YumkeHTa Iis pe-
xkuma 111 ¢ ucnosb30BaHHEM OXJAXAAIOIIENR BOJBI
13 3ary0ieHHOro pesepByapa. MOIHOCTE 3IIeKT-
ponsurateiedf  BEHTUJINLMOHHBIX  YCTAHOBOK
11,7 xB1; MOImHOCTL NpUOOPOB OCBETHTEIHLHBIX
ycranoBok 0,005 xBr Ha | wen.; teMmepatypa
BHyTpH mometieHus ¢, = 30°C.

Pewenue. TenIoBLIgCICHU:

ot smoaei Q, = 116 300 = 34800 Br;

ot npubopos oceemenns @, ., = 0,005-300 x
x 1,16-860 = 1496 Br;

oT 3neKrpo,aBnraTeneﬁ BEHTHIIAMOHHBIX

yCTAHOBOK Q,=11,7-1,16-860 (1 — 0,7)/0,7 =
= 5000 Br.

Bceero: Q, = 34800 + 1496 + 5000 =
= 41296 Br.

Brnaroseinenienua ot monei d, = 110-300 =
= 33000 r/u, unma 33 xr/4, rae 110 - Bnaroswigene-
pug, r/4, ot 1 uen. (cM. taba. 14.3).

OmnpenensieM TEMIEPAaTypy BOABI B MOI3EM-
HOM pesepByape. Bepx peizepByapa pacnonoxen
Ha riaybupe 0,8 M, HM3-Ha Taybmee 3,2 M oT
TIOBEPXHOCTH 3eMild. Temmepartypa rpyHTa s
Unmkenta (onpegenserca no Ilpunoxenuro I
K «TIoCOGHIO 1O NPOEKTHPOBAHMIO HHXECHEPHO-
TEXHHYECKOTO 00OPYIOBaHMSA YOEXKMIN TpakmaH-
CKOit 0BOpOHEI):

.08 1,6 24 32
25,3 21 17,9 158

nybuna, M .
Temneparypa rpyara, “C

CpenHss TEMNEpPaTypa BOJABI B pe3epByape
L, = (253 4+ 21 + 17,9 + 15,8)/4 = 20°C.

Ilepemager TeMmepaTtyp 1O BO3NyXy W BOze
npuHuMaeM pasHeIM 5 C. CregoBaTeibHO, TeM-
nepaTypa BO3JyXa IOCie oxmagurtens Oynmer ¢, =
=30 - 5=25°Cusomsl £, = 20 + 5=25°C.

OTHOCHTENBHYIO BIAXHOCTh BO3AyXa HOCIHE
oxnaauTens mnpuAuMaeM © = 95%. Ilpu srom
I, =732 xIx/xr (cooTBeTcTBYeT TOYKe ( Ha
puc. 14.8).

Ten10B1aXXHOCTHOE OTHOIIEHHE (YTOJI HAKJIO-
Ha nyd4a mpouecca Ha [—d-puarpamme);

€ =41296-3,6/33 = 4500.

M3 Togku () cocTOAHUA BO3AYXa IMOCIE OXna-
IMTENA Hoj yriioM € = 4500 npoBoauM JIy4 mpo-
mecca OO NEPECeucHHs ¢ JIHHHMEH HOPMAaTHBHOMU
TEMIIEPATYpPBl Bo3ayxa B HoMemennn 30 °C, no-
Jlydast TOUKY B,, W HaxoAUM 3HAYeHAs MapaMeT-
poB BO3nyxa B nomemeHnd: ¢, =80% u I, =
= 85,2 xJx/xr.

KonuuecTBO penupKyIAIMOHHOTO BO3XyXa
Y€epe3 BO3AYXOOXJIAXIAOUIYIO YCTAHOBKY

G =41296-3,6/(85,2 — 73,2) = 12389 xr/u
wm L =12389/1,2 = 10320 m*/u.

YacoBo#l pacxox BOAbI

Q.
GBOHN = =
(tx BOOBE tcp) 1316
41296 7120 1/ 7.0 M
= = n/d, ,
25— 201,16 o wmm 7,1 M/

O0wveM pe3epByapa [UIS XpaHEHHS BOJBI
V="71ty, M3, rae t;—NPOMOKUTEIBLHOCTD pe-
xuma 111, u.

Pacuer TpeGyemMoro xommuecTBa BO3LYXO-
oxnaauTesell (kajJopHbepoB) TPOU3BOAMTCA IO
OOENPHHATOH METOIHUKE.

Mpumep 14.3 (puc. 14.8). Jlia ycioeuii npu-
mepa 14.2 paccunTaTh BO3JYXOOXJIAXAAMOIIYIO
ycTanosxy ybexumna s pexuma II. U3 pacyera
npuMepa 14.2 TemnoBbIAECNEHUS OT JIIOJEH, NpH-
GOpOB OCBEILEHHS U 3JIEKTPOJBHTATENEH BEHTHIIA-
[UOHHBIX yCTaHOBOK Q. = 41296 BTt; Bnarossije-
neHus ot Joneit d, = 33000 r/u4, mom 33 kr/u.
TMapameTpsl BO3ayXa HOCHE BO3JyXOOXIaJATENS
t, =25°C; @ =95%; I, = 73,2 xJIx/xr.

Pewenue. JIna onpeneneHds KOJIU4ECTBA Tell-
JIOTHl M BJIATH, YHOCUMBIX C BO3IYXOM (pexmma
IT), opueHTHPOBOYHO NPUHUMAEM OTHOCUTEILHYIO
BIAXHOCTb BO3JyXa B MNOMEHICHHM @, = 76%.



313

14.3. Benmuaayus OU3eabHbIX 34eKMPOCHAHYUI

Puc. 14.9. K nmpumepy 14.4

9,72/re

12,2°C

CoOTBETCTBYIOIINE 2TOM BIAXHOCTH H TEMIepa-
Type t, = 30°C; I, =82 xJx/xr; d, = 20,3 r/xr.
CpenHeMecayHas TeMIepaTrypa BO3JyXa Camoro
xKapkoro mecsna t, = 26,3 °C, cooTBeTcTBYy1omas
el outanemua I, = 46,2 x/x/Kr, Biaarocoepxa-
Hue d, = 8 T/kr.

KonunuecTBo TemwIoTE, aCCUMUIAPYEMOI BO3-
yXOM GUIBTPOBEHTHIISLUH (UCXOAS U3 NPHUHATOMH
ODHEHTHPOBOYHO TIOJA4H BO3ayxa Ha 1 uen.,
paBHOIt 2 M>/u)

Oy =2-300-1,2(82 — 46,2)/3,6 = 7160 Br.

Tennora, momiiexamas yIajJeHHIO BO3AYXO-
OXJIaXIAIOLIEH YCTAHOBKOH
Qon =0, — 0y =41296 — 7160 = 34136 Br.
KonndectBo Biarm, ynansieMoil ¢ BO3AYyXOM
(bUIBTPOBEHTHIISINH,
dy =2-300-1,2(20,3 — 8) = 8830 r/u.

Brara, nojrexamas yJaJeHHIo ¢ IOMOIIBIO
BO3IYXOOXJIaXJAIoLIeil yCTaHOBKH

doyr = 33000 — 8830 = 24170 r/u, unm 24,2 xr/u.

oXJT

TernoBIaXHOCTHOE OTHOIIeHHe (yroJl HAKJIO-
Ha Nyva Ha [—d-nuarpamwe)

& = Qun/dyy, = 34136 3,6/24,2 = 5080.

U3 touxu 0 (cMm. puc. 14.8), cooTBeTcTBY-
ole mapaMerpaM BO3Jyxa IOCHE OXJaAUTENs
(t, =25°C, I, = 73,2 xJIX/Kr), IPOBOAUM JIy4 HOJ
yriaoM & = 5080 mo mepeceveHHs ¢ JIMHHEH !, =
=30°C (touka B,) W HAXOJUM MapaMeTpPHl BO3-
IyXa B MOMEINCHUH: @, = 76%; I, = 83,2 xJx/kr
u d, =21 r/xr.

TMostyueHuble 3HAYEHWs HAapaMETPOB BO3xyXa
TIPaKTHYeCKH COBMAJIAIOT C MEPBOHAYAJIBHO MpU-
HATBIMH, NIOITOMY IIEpEPacueT HapaMeTPOB BHYT-
peHHero Bo3ayxa e Tpebyerca. Ecom 6v1 mosy-
YEHHbIE HAPaMETPhl 3HAYATEILHO OTJHYAIUCh OT
MPAHATHIX, pAacyeT NPHIUIOCh Obl MOBTOPHUTH,
MpAHSB A5 GOJbIIero NPHGIMKeHH MapaMeTphl
BO37yXa, MOJIy4EHHBIE B PE3yJIbTaTe pacuera.

JansHefilnuil pacyeT HHYEM HE OTIHYAETCA
OT TIPUBEJICHHOTO B mpaAMepe 14.2.

Ilpumep 14.4 (puc. 14.9). Paccuurath BO31Y-
XOOXJIAXAAIONIYI0 YCTAHOBKY yOeXuia BMECTH-
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MocTbi) 600 yen. B palione TamxeHTa Asis pexu-
Mma [I ¢ npumeHeHreM Kanopudepos U XOJOHIIb-
HBIX MauH. [lapaMeTpel A HapyXHOTFO BO31y-
xa-—TeMneparypa ¢, = 33,2°C, cooTseTcTBYyIOLIHE
eit I, =582 x/Ix/kr u d,=9,7 T/KT; CpemaHeMe-
cfYyHas TeMIlepaTypa BO3AyXa CaMOTroO XKapKoro
Mecana 1, ,, = 26,9 °C; ynpyrocts BOASHOTO mapa
Pawx = 13,7 tT1a = 1,37 xH/M?, cooTBeTCTBYIOmMAs
uM 1, = 48,7 x[IX/Kr; MOIIHOCTD NEKTPOIBH-
raTenel BeHTWISIMOHHBIX yctaHoBOK 48,2 xBr;
MOLIHOCTh IPHOOPOB OCBETHTENIBHBIX YCTAHOBOK
0,005 kBT Ha 1 yeu.; TemuepaTypa BHYTpH HOMeE-
wernus 28 °C.

Peusenue. TennoBBIICICHUS:

or moneit @, = 116-600 = 69 600 Br;

oT npubopos ocsemenus Q.. = 0,005-600 x
x 1,16-860 = 3000 Br;

oT 3I[eKTp0HBI/II'aTC.Heﬁ BEHTHJIAIMOHHBIX

YCT4HOBOK Q,=48,2-1,16-860(1 — 0,7)/0,7 =
= 20600 Br.

Bcero: Q, = 69600 + 3000 + 20600 =
= 93200 Br.

Ilpu npoBepke BOZMOXHOCTH yNAj€HHS Tel-
JIOBBUIEJIEHUN 3a CueT yBeJH4eHUs odbeMa IpHu-
ToyHoro Bo3nyxa no pexumy II [mo dopmye
(14.4)] nontyuaeM, 970 Ha | 4eJ. caenyeT MoaaBaTh
6onee 10 M*/4. CriegoBateNibHO, YAQIATE TEMIOTY
OyTeM YBEJTHYEHHS TNPUTOYHOTO BO3dyXa MO pe-
xumy 1T He npeacraBiseTcsd BOIMOXKHBIM M HEOG-
XOAUMA BO3AYXOOXJIAXKIAIOIMIAS YCTAaHOBKA.

Bnarospigenenna ot moged d, =110 x
x 600 = 66000 r/4, wam 66 Kr/d.

O6muit pacxosl MOAaBaEMOTO BEHTHIATOPOM
BO3AyXa IPUHUMAEM paBHHIM OO0BEMYy BO3ZyXa,
nojlasagMoro no pexumy I

93200 3,6
T 1,2(80,6 — 48,7)
G = 8765-1,2 = 10518 Kr/u,

roe {, = 80,6 kIx/xr mo.ayuena no puc. 144 mo I, =
= 48,7 kJlx/xr u d, = 8,6 r/kr. ITpx 310M 06BEM BOINY-
x3 Ha | uenm. cocrapiger: 8765:600 = 14,6 M3/u.

= 8765 mM>/u,

W3 ofvema BO3nmyxa, MOAaBaeMOTO BEHTHIIS-
TOPOM B MOMEIUEHHE I YKPBIBAEMBIX JHOEH,
06BbEM HapyKHOTO BO3/yXa, MOJABAEMOTO BEHTH-
NANUOHHOH cAcTeMolt npu pexume 11,

Gy =2-600-1,2 = 1440 xr/y,
a 006meM PEURpKYISLHOHHOTO BO3IyXa

G, = 10518 — 1440 = 9078 xr/4.

Jlia onpegeseHHA MapaMeTpoOB BO3AyXa [0
1 TOCJIE OXJIAJATENS CTPOUM NIPOLIECC HATPEBAHHS

U oxJIaxJeHus Bozayxa Ha [-d-amarpamme, s
9ero HaXOAMM YTroJl HakJIOHa (TEmIOBJIaXHOCTHOE
OTHOILEHHE) Jy4ya mpouecca o6paboTku monaasa-
€MO¥ B MOMEIIICHNE CMECH BO3JyXa:

€ =93200-3,6/66 ~ 5100.

Kosu4ecTBO TEIUIOTH, NPUXOAslueHcs Ha
1 Xr NoaBaeMoro B IIOMEMEHHE BO3JyXa:

Al = Q,/G = 93200-3,6/10518 = 31,8 k/Ix/xr.

Ot xakoii-nu6o Touku Ha [-—d-nuarpamme
(nanpumep, TOYKH A, COOTBETCTBYIOINEH © =
= 56%, I = 62 xAx/kr; cM. puc. 14.9), nexauieit
Ha JipHuM ¢ = 28°C, OpOBOAMM BHHU3 Jiy4 MOA
yriaoM ¢ = 5100, oTknambiBaemM Ha Hem Al =
= 31,8 x/Ix/kr U nonyuyaeM Ttouky b c mnapa-
Merpamu [ =62 — 31,8 = 30,2 xIx/kr u ¢, =
= 12,2°C, xoTopas fABIsSETCA TEMIIepaTypoil cMe-
CH OXJIa’/ICHHOIO H HAPY>XHOTO BO3IyXa.

Hanocum Ha I —-d-puarpamMmy TOYKY cOCTOS-
HHUS HapyXHOTO Bozayxa (Ttouxy H), coorBercr-
Byromyto t, = 33,2°C u I, = 58,2 xAx/xr.

[TpoBoAMM HPSAMYFO IMHHIO MEXIY TOYKAMH
Hu b

Otpesox HEB COOTBETCTBYET Pacxody pervp-
KyJSILMOHHOTO BO3/yXa, KOTOpBIA B JaHHOM
ciyuae cocrasiser 14,6 — 2 = 12,6 Mm>/y Ha 1 yen.
IIponomxus nunuro HE 3a Touky b, OTKJalbIBa-
€M Ha He#l oTrpe3ok H B, cCOOTBETCTBYIOUHI Pacxo-
Iy HapyXHOTO BO3[yxa, cocTasisiomiemy 2/12.6,
T.€. ~ 1/6, n onyuaem Touxy I' ¢ mapamMerpamu
Bosayxa 1, =9°C u ¢ = 92%.

OnHako, MOCKOJBKY TEMOEPaTypa BOABL, HO-
JlysaeMas B XOJOJUIBHOM MaluuHe, pasHa 10 °C,
OXJAaJUTH €1 BO3AYX A0 TeMmuepatypsl 9 °C He
[peCTaBIICTCH BOSMOXHBIM. B cBsA3M ¢ 3THM g
nonyucHus 6oslee BRICOKON TeMmepaTypsl BO3AyXa
NOCJIE BO3JYXOOXJIaTUTENs YBEITHYNBACM €rO pac-
xon Ha | yen. no 17 m3/u, oAHOBPEMEHHO TIPUHHU-
Mas TEMIEPaTypy ero HOcje OXJaauTeNs paBHON
15°C.

ITpu 3ToM oOmmii pacxol BO3OyXa COCTABUT:
L=17-600 = 10200 m3/4, umu G = 10200-1,2 =
= 12240 xr/4, a 06beM penHPKYIALMOHHOTO BO3-
ayxa G, = 12240 — 1440 = 10800 xkr/u.

KosmyecrBo Temnorel, npuxoasweiica Ha
1 X monaBaeMoro B HOMEIIEHHE BO3AyXa,

Al = 93200-3,6/12240 = 27,4 xJIK/KT.

Or Toukw A ¢ mapamerpamu ! = 28°C,
I =62 xJx/xr © ¢ = 56% mnpoBOAUM BHH3 JIyy
nmoa yraoM €= 5100, OTKIaxbIBAaEM HA HEM
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Al =27,4 xJIx/kr u noiyyaem to4ky b’ c mapa-
merpamu [ = 62,0 — 274 = 34,6 x/Ix/kr U TeM-
nepatypoit t., = 14,5°C, xoropas ABIsETCS TEM-
nepaTypoif CMeCH OXJNaXXICHHOTO M HapyXHOTO
BO3yXa.

TIpoBoauM OPAMYIO JTHHHIO MEXIY TOYKAMH
Hub'

Otpe3ok HbB' cOOTBETCTBYET pacxody perup-
KYJISIIMOHHOTO BO3/(yXa, KOTOPBIH B JAaHHOM CJy-
yae cocrapnster 17 — 2 = 15 m?/ (4 9en).

Tponoymxue ;a0 HAE' 3a Touky b’, oTKIa-
ABIBaeM Ha He#t otpesox B, coOoTBEeTCTBYIOILWH
pacxoLy HaApYXHOro BO3JYXa, 4TO COCTaBJIseT OT
peuupKyISqUOHHOTO Bo3ayxa 2/15. t.e. 1/7.5,
d TIORy4aeM Touky [’ ¢ mapaMeTpaMd BO3JyXxa
t=12°C, I = 31,5 xAx/kr u @ = 85%. Touxa [”
IOJIKHA COOTBETCTBOBATH MapameTpaM BO3AyXa
1ocJjie BO3JIyXOOXJIaIUTeNs, HO BIaXHOCTh BO3AY-
Xa [OocJe OXJAJHTeNs, KaK H3BECTHO, MOJIKHA
cocrapuaTb He 85, a 95% (cormacno CHull
«3amMTHBIE COOPYXEHHS Tpaxzaauckoit obopo-
HbD»). CreloBAaTENbLHO, NPHUHATAs paHEe HpPOU3-
BOJIBHO TOuYKa A BHOpaHA HEMPAaBHIIBHO.

Jns onpenecHUs IEACTBUTENbHBIX MapaMeT-
POB BO3AYyXa B IOMEUICHUH HepeMemaemM Touxky [
mo ymuKH ¢ = 12°C 10 mepecedeHus ¢ ¢ = 95%
Y HaXOOUM TOYKY (), COOTBETCTBYIOMIYEO NapaMeT-
pam Bo3gyxa nociie oxnamurens: I, = 36,5 xJx/xkr,
d.=86r1/r, t,=12°C, ¢, = 95%.

TIpoBoaANM NPSIMYIO JIMHHIO MEXJIY TOUYKAMH
Huo.

Mepemeras rouky b’ no nunmpy ¢, = 14,5°C
110 mepeceyenus ¢ Juauei H0, nonydyaeM touky C,
COOTBETCTBYIOLLYIO TapaMeTpaM BO3JyXa, moja-
BaGMOro B TIOMEHIEHHE MOcJie CMellenus: [, =
= 37,5 kAx/xr; d,,, = 8,7 r/xr; ¢, = 14,5°C.

N3 touxu C mopx yriom € = 5100 npoBojum
BBEPX JIy4 IO TiepeceveHus ¢ JuHuen ¢ = 28°C
1 HaXOJUM TOYKY B, COOTBETCTBYIOILYIO NIapaMeT-
pam Bo3nyxa B y6exume: I, = 64 xJx/xr, d, =
= 14,3 r/xr, t, = 28°C, ¢, = 60%, KOTOpEIC AB-
JIAIOTCA U NapaMeTpaMH BO3AyXa nepex BO3AyXO-
OXJTAIUTETIEM.

Otpe3ok CB spngeTcs Iy4oM npouecca Ha-
rpeBaHHs BO3AyXa B noMeuieHud. COeIUHNUB TOUKY
B ¢ Toukoii { HoTyduM JIyY IIPOIEecca OXIaXICHHSA
BO3/lyXa B BO3AYXOOXJANHUTCIIE.

KOJMHYeCTBO TEmJIOTHI, TOIJIEXKAMIEH yHalc-
HHIO B BO3JyXOOXJIAAUTEIC

Qo = G, = [)/3.6 =
= 10800 (64 — 36,5)/3.6 = 82500 Br.

Konu4yecTBo KOHACHCUpPYIOMIEHCS B BO3IYXO-
oxJaxuTese Biaru

doxn = Gp(dn - dx) =
= 10800(14,3 - 8,6) = 61 560 r/u.

JOns  cHabxcHUA kanopubepOB XOJNOTHOU
BO/IOH ycTaHaBNMBAEM MAUIHHY XOJIOZONpPOU3BO-
auTesbHOCTRI0 91 KBT mpu TemnepaType BOJBL,
oxnaxaarowei kougercaropsl, 28 °C.

Y4uThiBas, YTO MTOMYCKAETCS OXJAXKICHHE
MauiMg Bojoi ¢ Temmepatypoi 30°C u uto
XOJIOI0TIPON3BOAHTEIbHOCTE MAIIUHE] [IPH TTOBbI-
IIEHNH TeMaepatypsl Boabl Ha 1 “C yMeHbmaeTCs
Ha 4%, onpeaensieM X0J0JONPOU3BOIATENBLHOCTD
MAlMHBL Tipu TeMuepatype Boast 30 °C:

0, = 91-1000(1 — 0,08) = 83720 Br.

TpebyeMoe KO.TH4ECTBO XOJOJWILHBIX Ma-
mnd 82 500/83 720 ~ 1 wrT.

Pacxon X0i1010HOCUTEJISL HA MALLHHY, COTJIac-
HO JaHHBIM KaTajora, cocrasnseT 30 m>/u.

Pacyer TpeOyemoro umcia BO3OYXOOXTamM-
Tendell (xa:opudepoB) NpoBoANTCA MO OOIENPH-
HATOH METONMKE.

Bona m1g oxJaxeHusl KOHJECHCATOPOB X010~
TWIbHBIX MAlUMH 3afacaeTcs B 3aryyGJeHHOM
OTAEIBbHO CTOMLIEeM pesepryape. [IpunuMaem, 4to
Bepx pe3epsyapa 3arnyoner Ha 0,8 M oT nosepx-
HOCTH 3€MJIH. Hu3—Ha 3.2 M. TeMnepartypa rpyH-
Ta aas Tamxenra:

Tnybusa, m . . . . . 08 1,6 2,4 32
Temmepatypa, °C . . 29,7 25,7

Cpenusas TemiepaTypa BOJBI B pe3epByape
t, =297 +257 + 21,9 +19,1)/4 = 24,1°C.

MoutHocTh 37IEKTPOABATATENS XOJIOJUIBHOR
MAIIHHBI, COTJIACHO AaHHLIM Katajora, 30 xBT.

OGulee KOJMYECTBO TEILIOTHL, YAalseMOR
€ BOAOH, OXJaxaaromeld KOHJIEHCATOP XOJIOdHIb-
HOU MaIllMHBI

82500 + 30-1,16-860 (1 — 0,8)/0,8 = 90 000 Br.

Tpebyemoe KOIUYECTBO OXJIAXJAOIIEH BOILI
npu Harpesanum ee ot 24,1 no 30°C

Gopr = 90000/ (30 — 24,1) =
= 15250 n/4, nan 15,2 m3/u.

KonnuectBo BOABI, MOZABAEMOH Ha OXJIaX-
JEHHUE KOHIACHCATOpa MAaIUWHBI (HpOPI:!BO,Hl/ITCJ]L-
HOCTHh Hacoca), COrTaCHO TCXHUHYMECKHM JTaHHBIM
Mammnsl, G,,, = 15 M*/4.

Hac
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Puc. 14.10. K opumepy 14.5

TIpuHEMas NPOTOIKUTEIBHOCT pa0OTH! IPH
pexuame 11 £ = 10 g, onpexensieM oGbeM pe3epBya-
pa Mg XpaHEHHs BOAbL

V,=10-152-15/(152 + 15) = 75 M3,

[IposOIDKHTENBHOCTh PabOTEl YCTaHOBKU HA
BBIOPOC BOABL 1,6 = 75/15 =5 u.

IIpoaOKUTENBEHOCTh PAbOTH YCTRHOBKH €
BO3BPATOM BOJBI B pe3epByap f,,, = 10 — 5= 5u.

ITpamep 14.5 (puc. 14.10). Paccunrath BO31y-
XOOXJIAXAAIOMYIO YCTRHOBKY YOEXHIa BMECTH-
moctbio 300 uen. B paifone Talukenrta NpH pexu-
me III ¢ mpuMeHenmem KanopH(epoB H X0JO-
JIMJTBHBIX MaLIHH.

ITapameTpbl A HapyXHOTO BO3JyXa—TeMIle-
parypa t, = 33,2°C, coorBercrBylomue e I, =
= 58,2 xIx/kr, d, =9,7 T/Kr; MOINHOCTL D3JCKT-
poasuratesiiel  BEHTHIISLMOHHBIX  YCTAHOBOK
5,8 xBT; MOIIHOCTb OCBETHTENBHBIX YCTAHOBOK
0,005 xBT Ha | uein.; TeMnepaTypa BO3AyXa BHYT-
pu nomeenns 28 °C,

Peuenue. TerioBblaeneHNs:

ot mouelt Q, = 116-300 = 34800 Br;

ot npu6opos ocsemenns Q. = 0,005-300 x
x 1,16+ 860 = 1500 Br;
OT  JICKTPOABHTATENCH  BEHTH/ISLHOHHBIX

YCTAaHOBOK Q,=15.8-1,16-860(1 — 0,7)/0,7 =
= 2480 Br.

Bcero: Q. = 34800 4 1500 + 2480 =
= 38 780 Br.

Bnarossinesienns ot mogeit d, = 110-300 =
= 33000 r/u, uam 33 xr/u.

Pacxon BoO3ayxa, MpOXOJAUIETO 4epe3 BO3-
IYXOOXJIAXAAIOUIYI0 YCTAHOBKY, OIlpeneiifeM Hc-
XONs U3 NPOU3BOIAMTENBLHOCTH CHCTEMBI IIPU pe-
xumMe I. Pacxon Bosmyxa, moJaBaeMoro IpH pe-
xuMme I, L= 13-300 = 3900 m3/u, wucxoma m3
NMpHHATOH  OPHEHTHPOBOYHO  BO3MYXOHMOJAYH
13 m3/u ma 1 wen. (cMm. Taba. 14.2).

IIpu pexume III B BO3gyxooxmnaxmaromiei
ycTaHoBke Oymer oxnaxgatses: L = 3900 —
— (140 + 300) = 3460 m3/4, win G = 3460-1,2 =
= 4150 xr/4, tae 140 u 300-06beMBl BO3IYXA,
TIPOXOAAINErO COOTBETCTBEHHO 4epe3 JBa (HIbT-
pa ®I'-70 w gBe pereHepaTHBHBIE YCTRHOBKH
PVY-150/6, a 3atem oxyiaxigaeMsle B TpaBHIHbIX
OXJaAUTENAX A0 TemMuepaTypsl noMerueHus (28 °C).

JAns ompenesieHUs NMapaMeTpoOB BO3JyXa IO
u nocie oxnagurens Haxomum: Al = 38780 x
x 3,6/4150 = 33,66 xJDK/Kr; TEmIOBIAXHOCTHOE
OTHOIUEHHE (YTOJ HaKJIOHa Jiyda Hpormecca Ha
I —d-nuarpamme) € = 38780 x 3,6/33 = 4230.

Ot xakoi-muGo Toukm Ha [ - d-mmarpaMme,
Jexaieil Ha JuHUA ¢ = 28 °C (Hanpumep, OT TO4-
ku A, cootBercrBylomei [ =66 x/Dx/xr U
® = 63%; cM. puc. 14.10), mpoBoauM NyY TIOX
yrnoM ¢ = 4230, ortknageiBaeM Ha HeM Al =
= 33,66 xJIx/Kr n nony4aeM Touky b.

ITepememas Touxy b 1o JUHWH !, KO TEpe-
ceyeHus C JuHMelr ¢ = 95%; HaxomuMm Touky 0,
COOTBETCTBYIOIYIO HapaMeTpaM BO3ZyXa MNOCIHE
ero oxnaxaeHus: f, = 15°C, I, =41 xJx/xr;
d, = 10,2 r/xr.

W3 touxkm 0 npoBOAHM JIyd INOA YIVIOM
€ = 4230 o nepeceuenns ¢ nuuuei ¢t = 28 °C o na-
XOIHMM TOYKY B; COOTBETCTBYIOIYIO HapaMeTpaM
Bo3xyxa BHYTpu nomeruenus: I, = 74,5 xJDx/xr,
d, = 18,2 r/xr, ¢, = T76%, KOTOpBIE SBIAIOTCA
U mapaMeTpaMH BO3AYXa Hepei BO3AYXOOXJadu-
TEJEM.

HanpHeHmuii pacyeT HHYEM He OTJIMYAETCH
OT HPUBEACHHOTO B NpuMepe 14.4.

ITpumep 14.6. PaccuntaTh TrpaBHHHBIE OXJia-
IUTENb JUI OXJIaXACHHSA BO3AyXa TOCIEe yCTa-
HoBku PVY-150/6 mo temmepaTypsl 30°C.

Pewenue. Bricota cios rpasus H = 0,25 +
+ 0,005L/A mpu ycnosum L/A < 400.

Mpunumaem L/A = 150/1.

Torma H = 0,25 + 0,005-150/1 = 1 m.

A =150/150 = 1 M2,
AapOﬂHHaMH‘iCCKOC CONIPpOTHBJICHHUE npH

NPUHATLIX YCIOBUAX M BBICOTE CJION 3ACHINKH HE
Gonee 2 M coctaBut okoJio 60 ITa.
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