OrNABAEHMUE

1. CTPOUTEJIbHAS TEIJIOTEXHUKA
1.1 O6ye cBefieHHs: O TEMVIOTEXHHYECKHX IOKa3aTe/IsiX MarepHasoB H KOH-

CTPYKUMH H PACYETHHIX MAPAMETPAX BOZKYXA + + o o « = o « o o o « »
1.2. Onpe,ueneﬂﬂe COHpUrHBJIeHﬂH Ten.nonepeuaqe OTrpaXKJAINHMX KOH-
CTPYKUHE . .

1.3. Bui6op orpamaxoumx KOHCprKmm o 'renJlosamHTHbIM cBOHCTBaM
1.4. TIpoBepka OrpaJalOUMX KOHCTPYKUMH Ha TemsoycTtoiuHBocthb. I[Ipo-
BeDKA TEIJIOYCBOEHHS ITOBEPXHOCTH TOJOB .+ o o o o o o = o« & o o « «
1.5. IlpoBepka orpampaouXx KOHCTPYKIMH Ha BO3LYXOMPOHHLAEMOCTD
1.6. TlpoBepkra OrpaxKJAKIIMX KOHCTPYKUHE HA NapONpPOHHLUAEMOCTL , . o

3. ONPEJEJIEHUE TENJIOBbIX HATPY30K, i

2.1. OmpeseieHHe OTONMTEIBHON TEIJIOBOH HATPY3KH v o o e o o o o o
" 2.1.1. Oueska TeIIOBOH 3(QMEKTHBHOCTH SHAHHE . o o o o o o o
2.1.2. OnpeneneHne OCHOBHHIX (TPAHCMHCCHOHHLIX) IIOTepb Telia
yepe3 OrpaxjamollHe KOHCTPYKIHH . .« v o o o o o o o o o o o »
2.1.3. Onpeneneﬂﬂe Jo6aBOYHBLIX IIOTEPh Tela H BHYTPEHHHX TENJO-
BEJCTCHHH . o v o o o s v o o o v s a s v oo v v s oo s o
2.2. OnpepesieHye OXJafHTeNbHOM TENVIOBOH HArPY3KH . . . . .
- 2.2.1. OnpepeneHHe KOIMYECTBA TEMJIA, nocTynaxomero qyepes CBETOBbIE
% TPOEMBI . e e e . . .

2.2.2. Onpeueneﬂﬂe Konnqecha 'ren.na nocrynaxomero qepes noprl'me
H CTEHOBBIe Orpax<IeHHs B T T T T T T

. 2.2.3. OmpeneneHre MpOYHX Ten.nonocryn.neﬂnﬂ s 8 e s v e s

3. OTOIJIEHHE

3.1. O6mue cBeJeHHSI O CHCTEMAaX OTOIUIEHHS e e s e e b s s ae e
3.1.1. OcHoBHble TpeGOBAHMA K CHCTEMaM OTOINEHHS . . . . . . .
3.1.2. KnaccuduKallis M mopsiiok BEIGOpa CHCTEM BOASIHOTO OTOIIEHHS

- 3.1.3. PekomeHJduuyu O KOHCTPYHPOBAHMIO CHCTEM OTOIVIEHHA , . .

3.2. TeryioBOH pacuer CHCTEM OTOINIEHHA . . v & o o o o o « s o o &
3.2.1. OcHOBHble pacyeTHble 3aBHCHMOCTH . . . . e e e e
3.2.2. Onpenenenne nyomany NOBEpXHOCTH HaneBaTeJIbeIX npuGopoB
3.2.3. TlpuMep TEIIOBOIO pacyera CHCTEMBl OTOIIEHHE . o « o+ . .

3.3. I'uppaBianyeckuii pacyeT CHCTEM OTOIWIEMHS '« o o o o o o o s o o o

- 8.3.1. OCHOBHble paCYETHBLIE B3ABHCHUMOCTH . . & v « u o « o o « &«
3.3.2. OfIuse peKOMEHAAUHH IO BLINGJIHEHMIO T'MIPABJMYECKOTO pac-
ueTa . -
3.3.3. I‘ﬂupas.nﬂqecxnu pacqe'r onHOprGHbe TynﬂKOan( cHCTeM  OTO-
I/IeHUsT METONOM XapaKTEPHCTHK COIPOTHBJIEHME e e e e e e

34 Pacyar cucteM BOSLYIIHOTO OTOINICHHST . .+ . + &+ = & = o o o o o o

4, BEHTMJISMM;! ¥ KOHIKLKOHHPOBAHUE BO3JIYXA R
4.1. O6uipe ykasaHus 1O MPOEKTHPOBAHMIO CHCTEM BEHTWISUHH M KOHIMIHO-

* HHPOBAHMS BO3AYXa . . . . . . .
4.2. Onpenenenne KONMHYECTBA BeHTHASHORHOTO Bosuyxa e e e e e
4.2.1. OcHOBHBIE pacyeTHbIE 3ABHCHMOCTH . o & o o » s o o & & &
4.2.2. ]—d-guarpaMMa BJIXKHOTO BO3LYXA . . . + « « & & « o .
4.3. Ksnaccupukan¥s cHCTeM KOHIHUMOHHPOBAHHS BO3NyXa c e e e

4.4. lleHTpaJibHble CHCTEMbl KOHIMUMOHHPOBAHMA . . . o o+ .
4.4.1. TlpaAMOTOYHAs CHCTeMa KOHIUUMOHMPOBAHHSL . o o+ .« o o
4.4.2. CKB c nepBofl peuMPKYJISUMCHE o o o o o » o o <

16
20

28
31

37
37

41

52
52 -

58
59

132
135
135
138
142
143
143
148



4.9.

#pphhpm

.3. CKB c nepBoil 1 BTOpPO# PEHHPKYJISIHSIME . o o . o . . o »
4. lenrpanbubie MHorosoHaneubie CKB . - -
.5. llenrpanbuas pomoBosmymsas CKB . . . . . . . . . . ..
.6. Uenrpanenasi CKB ¢ IByXCTYIEHYATEIM HCTIAPHTEIBEEIM OXJ12MK e
M

P Y N
ﬁ»»»p

)
<]

p 0COpYynOBaHHsl IUIS NEHTPANBHEIX KOHJMIMOHEPOB . . . . .
.1. KOMIIOHOBKA WEHTPANBLHEIX KOHJHLWCHEPOB . . . e e
.2. Kamepn! opomerns OKC u OK® e e e e
.3. Bosnyxonarpesarenry BH w BHO . . . . . . .. e e
.4. Bospyxooxsazutesn U GIOKH Temomaccoobmera . . . . . . .
.5. BeHTHISTOpHBIE arperaTel . . . . . . . . . . . o . . . .
5.6. BO3ILy1_IIHbIe GHJIBTPLL K BCIOMOraTelbHOe 060pyn01aalmc KOH-
Jqunonepos” KTL] e e e e e e .
4.5.7. Lleatpaibuble KOHI_LHIIPIOHepr Kll .............

01010101010‘

. Bbi6Op MeCTHEIX KOHUHIMOHEPOB . . . . . . . . [P

4.6.1. HeaBroHOMHBIE KOHIHIIMOHEDBI . . . & . & v o o & « + o .
4.6.2. ABTOHOMHBIE KOHIHMIMOHEDEl ., . . . . . « v v v v 4 o o « 4
4.6.3. Pacyetr MECTHEIX KOHIHLIHOHEPOB . . . . . e e e e e ..

. BriGop H pacyeT CHCTEM BO3NYXOPAaCHPENENEHHS . . . . . . . . . .

4.7.1. OcHOBHEIE CBEIEHHS O NPHTOYHBIX CTPYSIX . . . . . . . . .
4.7.2. Onpegenenre CKOPOCTH H TeMIEpaTyphl BosmyXa . . . . . .
4.7.3. Opraunsaums u pacyer Bosagyxoobmexa . . . . . . . e e
4.7.4. BriGop u pacueT BO3NYXOPACHPENETUTENLHEIX YCTPOiCTB

. OcHoBHOE 06ODYIOBaHHE -CHCTEM BEHTHIANMH . . . . . .

4.8.1. Bosnymnrie (GuIALTPEI
4.8.2. Kamopudeprl . . . . . . .. ... .o e e
4.8.3. Bewtungropbt . . . . . . . ... .. .

Pacuer BO3nyXoBOmOB . . . .. e e e e

CHHCOK JIHTEPATYDPBL &+ v v v v v v v v v e e e e e e e e e e e

163
155
156

169
170
170
171

191
198

199
199
203
203
204
206
207
207
218
219
222
223
223
231
236
238

268



1. CTPOUTENLHAS TENNOTEXHUKA

1.1. OBLUME CBEQAEHMS
O TEMJIOTEXHHMYECKUX MOKAIATENSAX
MATEPUATNIOB U KOHCTPYKLIMHA
M PACYETHDLIX NMAPAMETPAX BO3AYXA

OrpaxJiaiouiye KOHCTPYKIME XUNLIX ¥ OOUIECTBEHHBIX 3flaBHil NPWHUMAIOT B
BaBHCHMOCTH OT (DH3HYECKHX CBOACTB MaTepHasioB, KOHCTPYKTHBHHIX peilenuil,
TeMrepaTypHO-BJIaXHOCTHOTO PeXXHMa BOSAYXa B SJaHHH M KJIMMATHIECKHX XapaK-
TepHUCTHK pallOHa CTPOMTENBCTEA B COOTBETCTBHH C HOPMaMH CONPOTHBJIEHUS] TENJIO0-
nepefaue, nNapo- H BO3AYXOINPOHHILAHHIO.

Orpamzaolyie KOHCTPYKIMH pacCYHTHIBAIOT B COOTBETCTBMM €  TJIaBOH
CHull 11-3-79 «CrpoutenbHas TemaoTeXHuKay ¢ yueroM ryapel CHull II-A.6-72
«CrponTenbHas KIUMATONOMUSA 1 TeodusKan.

TennoTeXHUYeCKHe pPacuerTsl OTrpaMcJAlOUMX KOHCTPYKUMI BHIIOAHSAIOT HA
OCHOBe O6ILIETO YpaBHGHHS Telltonepefiadd, KOTOpOe AJsl C/yuasi Iepefiaud Temnsa
OT BO3NyXa BHYTpH NOMEIIEHH K Hapy»XKHOMY BO3AYXY HMeeT BHL

] a
== tg—1ty) F A

Q=p= o=t F, (1.1
rae Q — xoMueCTBO SHEprHM, NepellaBaeMol B ¢dopMe Temsa OT BO3LYXa BHYTPH
NIOMEIeHH T K Hapy»KHOMY BO3NyXY, Br; & ¥ 4 — pacuernasi Temnepatypa COOT-
BETCTBEHHO BHYTPEHHETO 1 HapyXHoro Bo3fyxa, °C; F — mroumafip orpaxfarouiedt
KOHCTPYKUuH, M2; R, — TepMHuecKoe CONpOTHBICHNE TeNnoNepeaaue orpaxaloLelt
KOHCTpyKuuH, M2 - K/BT. ) .

Ilpu onpenesenny BeJHUMHBI TEMJIONOCTYIJIEHHS H€pe3 OrpaJaloLlie KOH-
CTPYKLHH, Korja £y > Iy, B dopmyay (1.1) BROIST paznocte TeMnepatyp fy — lp.

B ToM c1yuae, Korna dopmyda (1.1) ucnoapsyercs A0 ONPEAeNeH s BeJIHYHHBI
TEMIONIOTEPD, PACUETHYIO 3HMHIOI0 TeMIIepaTyPy HapPY»XHOro BO3JlyXa MPHHHMAIOT
paBHOl cpenned Temmeparype HauGomee Xoxopno¥ naTunHeBkH. Ilpu pacuere,
BHINOJTHSIEMOM € LEJIBIO BEIGOpa OTpaAaloliiX KOHCTPYKIME 110 HX TENJIOH30/IUpY-
IOLIHM CBOMCTBAM, CJeyeT HMETh B BHAY, UTO OrpaxJaiollie KOHCTPYKLHKM obnana-
10T CHOCOGHOCTBIO B GOJBIIEH MY MEHbIieH CTeneHd KOMHEHCHPOBaTh KpaTKOBpe-
MEeHHEIe KoJte6aHusl TeMIepaTyphl HapyxHBoro Bosnyxa. C yueroM STOro pacueTHYIO
3UMHIOIO -TeMIIEpaTypy Hapy»XHOTO BO3JlyXa NPHHMMAIOT B 3aBHCHMOCTH OT Ge3pas-
MepHOH Be/IVUMHB TEIJIOBOE HHEepuHHM Orpaxiaroliell KoHcTpykumu (tabm. 1.1),
KOTOpasi onpepeiserca no Qopmyne

m
D=Y RS 1.2)

i=1

rie R; — TepMuuecKoe CONPOTHBIEHHE i-T'0 OHOPOHOTO CJIOf OTpaXkJAoLER KOH-

crpykumy, M2 - K/Bt; S; — pacuernnlii X03(DOHUMEHT TeNJI0yCHOeH!sT MarepHana

I-T0 cyost orpaknatomet KoreTpyKiku, Br/(M2 - K) (tabn. 1.2); m — umcso coes

orpaxjapuleli KOHCTPYKLMH. i
Ipu 3TOM

R; = 8;/M, S (LY



Tab6nuna LI 3aBucuMocTs pacueT ol SHMRMCH TEMASPATYPH! HAPYIRMOTE BO3HYXA
OT TenNoRcH MHEPHMN OTrPaMAAOUNX KOHCTPY KLU

HunepunonsoCTh Orpaxan-

meit KOHCTPYKuMM

Tennopan wpepuus

HAPYIKHOTO BO3RYXA

Pacwernan SHMHAR TeMriepatypa

Besvinepitnonnaa D<IL5 AbconoTnas MUHHMaNLHAS

Manasn 1.5< D <4 Cpennssi HauGonee XOJIOOHLIX CYTOK

Cpennas 4< D7 Cpepnsis Tpex uanGoseg XOJOOHBIX CY~
TOK

Goabiuas D>7 Cpeansist  nanGojiee  XoJjiogeoll nsiTH-
AHEBKH

Ta6anna 1.2, TensoTeXxHuuecKHe NOKasaATeNH CTPONTENBIbIX MATEPHANOB U KOHCTPY KNI

XaparTepHCTHRA - Pacuetnuie RohdHIMEHTH (RPY
MaTepHana B CyxXoM W > YCnoBusiX 3KCIJAyaTanMu COrnacro
COCTOSIHEN E & 7862, 1.3)
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BeToub! B pacTEBOPb!

FeTOHH HAa IPUPOAHHX NJOTHHX BANOJHHTENAX
Keneaobeton 9500 1 0,84 | 1,69 | 2 | 3 | 1.92 | 2,03 ] 17,86 | 187 | 0,003
Beron Ha rpasan wam | 2400 | 0,84 | 1,51 2 3 1,74 | 1,86 |.16,69 | 17,63 | 0,003
uebne M3 . IPUPORHOTO .

KaMHs
BerfroHdH Ha UCKYCCTREHHHX HOpHCTle S3aNTONTHHTENAX
KepamsuToGeron na ke- | 1800 | 0,84 | 0,66 5 10 | 0,8 0,92 | 10,46 | 12,25 § €,009
pamManToBoM hNecke H | 1600 | 0,84 | 0,58 5 10 | 0,67 | 0,79 9,04 | 10,71 | 0,009
HepaMsMTOReHO0EeTOH 1400 | 0,84 | 0,47 5 10 | 0,56 | 0,65 7,69 | 9,09] 00
1200 | 0,84 0,36 5 10 } 0,44 | 0,52 6,331 7,55{ 0,011
1000 | 0,84 | 0,27 51 101033 ] 04 | 497 6,08} 0014
800 | 0,84 | 0,21 51 10] 0,24 | 0,31 3,84 | 4,78 ] 0,019
600 | 0,84 | 0,16 5 10 | 0,2 0,26 2,991 3,73 | 0,026
500 | 0,84 | 0,14 5 10 | 0,17 0,23 2,67 | 3,24 0,03
Tlepnuroberon 1200 § 0,84 ] 0,29 10 151044 ] 05 6,93 | 7,97 ] 0,015
1000 | 0,84 | 0,22 10 15| 0,33 0,38 5,43 6,37 | 0,019
800 | 0,84 | 0,16 10} 151027 | 0,33 4,41 | 5,26 | 0,026
600 |.0,84 | 0,12 0} 151619 | 0,23 3,191 3,85] 0,03
IllnaxonenoGeron (tep- | 1800 | 0,84 | 0,52 5 8] 064 | 0,76 9,33 | 10,73 | 0,008
Mo3nToteton) 1600 -| 0,84 | 0,41 5 8] 052 | 0,64 7,95 | 9,32 | 0,009
1400 | 0,84 | 0.35 5| 8|04 | o052 ] 68| 7.87 | 001
1200 | 0,84 | 0,29 5 81 0,37 | 0,44 5821 6,7 | 0,011
1000 | 0,84 | 0,23 5 8| 031 | 037 4,87 | 5,62 | 0,011
Beron na poMemdnx | 1800 | 0,84 | 0,58 5 81|07 0,81 9,75 | 11,14 | 0,008
rpanyJIMpoBSHHLIX wna- | 1600 | 0,84 | 0,47 5 81058 | 0,64 8,39 ] 9,32 ] 0,609
Kax 1400 | 0,84 0,41 5 81 0,52 0,58 7.44 8,3 | 0,01
1200 | 0,84-| 0,35 b 81 0,47 | 0,52 6,5 7,29 { 0,011
ArnonoputoGeron n Ge- | 1800 | 0,84 | 0,7 5 8|08 | 093 ]1075] 11,9 | 0,008
TOMH M3 TolluBHb | 1600 1 0,84 0,58 5 81072 | 078 9,34 1 10,28 | 0,008
(HoTenLHLIX) WIaKax 1400.| 0,84 | 0,47 5 871 0,59 | 0,65 7,92 | 8,79 | 0,009
1200 | 0,84 | 0,35 5 81048 | 053 6,58 1 7,37 1 0,011
BeTonn siueHncTHE
I'azo- v mexwoGeron, ra- | 1000 | 0,84 | 0,29 10 15 ) 0,41 0,47 | 6,08 7,01 | 0,011
80- R NIEHOCHMIHKAT 800 | 0,84 | 0,21 10 15} 0,33 | 0,37 | 4,86 5,62 | 0,014
600 | 0,84 0,14 8 12 | 0,22 0,26 | 3,35 3,85 0,017
400 | 0,84 0,1 8 12 | 0,14 0,16 | 2,17 2,27 | 0,023
300 | 0,8¢ | 0,08 s|{ 12)01 |o0i3] 163 1,93]0,02




ITpodoacesue tmabh 1.2

XapaKTepHCTHKA

YYCTOTHBI HE NEMEHT~

HO-TIeCU3HOM pacTBOpE

M Pacuernbie Kosbguuuestn {npu
MaTepHuasa B cyxoMm | + 5 VCJIOBMAX SKCIJIYATAHM COTAACHO
COCTOSIHHM ﬁ&g Tabi. 1.3) -
G238
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E |{X&|€2| a[B| A]| B| A]| B |Aub
Taso- H Nex030J106eTOH 1200 | 0,84 [ 0,290°) 15| 22| 0,52°| 0,58 | 8,15 9,42 | 0,008
"} 1000 | 0,84 | 0,23 15 221 0,44 | 0,5 6,84 7,97 | 0,01
800 | 0,84 | 0,17 151 221035 104 | 543 6,43 | 0,012
IJeMeHTHEE H3BGCTKOBHE H THICORLE PACTBOPE;
. NPOKATHHHY runc
Hemextro-necyanbiit 1800 1 0,84 | 058 | 2| 4076 [ 093 | 9,51 [ 11,031 0,009
Cnommueiit  (necok, n3- } 1700 | 0,84 | 0,52 2 4107 0,87 | 8,89 } 10,37 | 0,001
BeCTb, LIEMEHT) N
1138eCTKOBO-ITECUaHBIT 1600 | 084 | 0,47 2| 407 |os |8e2| 972)0012
IemeuTHO-LINIAKOBHIH 1400 1 0,84 | 0,41 2 410521064 ] 698 8,06 | 0,011
’ 1200 | 08¢ | 035 | 2| 4] 047 | 058 ] 609 | 682]0014
Tnute 43 runca 1200 | 084 } 0,35 1 247 6] 041 | 047 | 595 | 6.63] 001
L 1000 | 0,84 | 0,23 4 61029 | 0,35 | 4,59 5,23 § 0,011
JlucTe! runcopnie obuIH~ 800 | 0,84 | 0,15 4 6] 0,19 | 0,21 | 3,29 3,63 1 0,008
BOUHBIE (CyXas LITyKa-
TypKa) .
. KHpquqHan Kaafxa ¥ o0GJHIOBKA MPUPOJHBLIM KaMHeM
Kiagka s cnnomuoOro KEprnuua
Kupnuy raupneni | 1800 1 0,88 | 0,56 [ 1 2 0,7 0,81 9,14 110,091 0,011
ofpikHoBeruelit ([OCT
530—71*) Ha HEMeHTHO~
necYaHoM pacrTeope
To e, sa upementmo- | 1700 | 0,88 | 0,52 | 1,5 3 0,64 | 0,76 | 8,61 | -9,66 | 0,012
LI2KOBOM PacTBOpe | .
Kupnuu  cuyukaTeeit | 1800 0,88 | 0,7 2 4 0,76 1 6,87 | 9,73 | 10,9 | 0,011
(I'OCT 379—79) Ha ne~
MEHTHO-TIeCYAHOM  pac-
TBOpE. -
Kuaprimu  tpenesenert | 1200 | 0,88 | 0,35 | 2 4 0,47 | 0,52 | 6,23 6,9 10,019
(COCT 648—73) Ha ne- | 1000 | 088 | 020 | 2 4 | 041 {047 ]|533 | 5930023
MEHTHO-TIECYaHOM . pac- -
gBOpe
Knagka m3a Kupnuua KepaMHUYECKOTrO H CHAMKZTHOTO
X ) NyCcTOTHOTr O
Knprmiy  kepamumecknft | 1600 | 0,88 [ 0,47 | 1 2 ]058-)064-1 787 | 844] 0,014
NyCTOTHbLI HJI0THOCTLIO )
1400 xr/ms (6pyTT0) Ha
LeMCHTHO -TIeCURHOM
pacTBope
To e, nyorsoctsio | 1400 | 0,88 4 0,41 1 2 o521} 058 1698 | 7,52][0,016
1300 kr/mM® (6pyTro). Ha
M EMEeHTHO-IleCyaHoM N
pacTeope
To e, mnnotocThO | 1200 0,88 0,35 1 2 0,47 | 0,52 | 6,09 6,61 | 0,017
1000 .kr/m3 (6pyTTO) HA :
LEMEHTHO-NECUaHOM
pacTeope
Kuprny  enmmkarsuitt | 1500 | 0,88 | 064 | 2 4 (07 |08 | 854 | 96| 0013
OJIMHHAINATHITY CTOTHbIH
HA  EMEHTHO-TIeCYaHOM
Pacrteope )
To me, vermpraguaru- | 1400 [ 088 052 | 2 | 4 [ 064 | 0,76 | 7,52 | 859] 0,014
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Ipupopgseil KamMens
Fpanur, rHefic n Ga- | 2800 | 0,88 | 3,49 0 0 3,49 | 3,49 | 24,91 | 24,91 | 0,001
aaNbT
Mpantop 2800 [ 088 { 201 | 0 | 0 |29 | 291 | 2274 2274 | 0,001
I3BecTHAK 2000 | 0,88 | 0,93 2 3 1,16 1,28 | 12,72 | 13,63 | 0,006
1800 | 0,88 | 0,7 2 3 0,93 1,05 | 10,79 | 11,7 | 0,008
- 1600 | 0,88 0,58 2 3 0,73 | 0,81 9,04 | 9,72 | 0,009
1400 | 0,88 | 0,49 2 3 0,56 | 0,58 7,37 7,69 | 0,011
Tyd 2000 ] 088 | 076 | 3 | 5 | 0,93 | 1.05 | 11,62 | 12.83 | 0.008
1800 | 0,88 | 0,56 3 5 0,7 0,81 9,55 | 10,73 | 0,008
1600 | 0,88 [ 0,41 3 5 0,52 | 0,64 7,79 | 8,97 { 0,009
1400 | 088 | 0,33 3 5 0,43 | 0,52 6,62 | 7,591 0,061
1200 | 0,88 | 0,27 3 5 0,35 { 0,41 5,51 6,2 | 0,011
1000 | 0,88 0,21 3 5 0,24 0,29 4,21 4,78 | 0,011
Jllepepo, M3fenUsi U3 Hero W APYrHX NPUPOAHLIXK OPraHM4YeCKMX MaTepHanosn
Y
Cocra ¥ enbp mHollepek 500 2,3 0,09 15 ] 20§ 014 | 0,17 3,85 [ 4.44 | 0,006
BOJIOKOH :
(TOCT 848666+ *,
TFOCT 9463—72%) .
CocHa w enb  BEOAL 500 | 2,3 | 0,17 15 20 ] 029 | 0,35 5,55 6,29 | 0,032
BOJIOKOH
Jly6 monmepex BosOKOH 700 23 101 10 15 | 0,17 | 0,23 4,9 5,82 1 0,005
(TOCT 9462—71%,
TOCT 2695—71%)
JIy6 nnonn BONOKOH 700 2,3 | 023 10 151 0,35 |.0.41 6,93 | 7.77 | 0,030
Danepa RJiieenasi 600 | 2,3 | 0,12 10 13 | 0,5 | 0,17 4,22 1 4,64 | 0,002
(I'OCT 3016—69) '
KapTon' 06aH10BOUREIt 1000 2,3 | 0,17 5 10 | 0,21 0,23 6,16 | 6,76 | 0,006
(TOCT 8740—74)
Kapion crpoutensusill 650 | 2,3 | 0,13 6 12 | 0,15 | 0,17 4261 4,79 | 0,008
MHOTOCJIOH B
(TOCT 4408—75%) -
Nuaurst apesecnoBosiok- | 1000 2,3 10,156 10 12 | 0,23 | 0,29 6,76 | 7,68 | 0,012
HMHCTLIE H  [PEBEeCHO- 800 2,3 | 013 10 12 |1 0,19 | 0,23 5,41 6,14 | 6,012
CTPYKeUHbe 600 | 2,3 |01 10 12 | 013 | 0,16 3,88 | 4,54 | 0,013
{rOCT 4598-—74*, 400 2,3 | 6,08 10 12 1 6,1 0,13 2,87 3,22 | 0,019
TOCT 10632—77) 200 2,3 | 0,06 10 12 | 0,07 | 0,08 1,65 1,81 | 0,024
Tl GHEpONNTOBLIE 800 | 2,3 [60,16 10] 15024 | 03 6,2 7,15 | 0,011
{FOCT 8928—70) u ap- 600 | 2,3 0,12 10 15 | 0,17 0,23 454 5430011
Gonmr (FOCT 19222—73) |. 400 |' 2,3 | 0,08 10 156 1 0,13 0,16 3,17 | 3,71} 0,026
Ha DopTiaifueMenTte 300 2,3 | 0,07 10 15 ] 0,1 0,14 2,49 2,981 0,03
TIINTHE KaMbIUHTOBBIE 300 2,3 ] 0,07 10 5] 0,09 | 0,14 2,34 | 2,981 0,045
: 200 2,3 | 0,06 10 15 | 0,07 | 0,09 1,65 1,99 | 6,049
Tlakasn 150 2,3 ] 0,047 7 12 | 0,06 | 0,07 1,28 1,45 | 0,049
Tennon30Jisi HOHHbIE MATEPHAIL
MunepanoBaTHHEe U CTEKJNOBOJOKHHCTHE MaTepHanm
MaTbl MHHEDAJIOBATHBIE 125 | 0,84 ] 0,056 ] 2 5 |0,064 007 0,65] 0,72 0,03
npowkense (FTOCT 75 | 0,84 ] 0,052 ] 2 5 1006 0064] 053} 06 0,049
21880~-76) 1 Ha cuHTe- 50 | 0,84 0,048 2 5 0,052 0,06 0,42 0,47 0,053
THYECKOM  CRSIBYIONIEM
(TOCT 9573—72%),



ITpodonncentte maba. 1.2

XapakrepHcTuKa Pacuerupie kKO>dbduiiuentsl (npu

matepuana B Cyxom | o i» YCNOBMAX SKCIITYaTAIHH COTJIACHO
- COCTOSIHHY X a6, 1.3)
EZ=E9
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£ 14 |sZEg p & =
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Marepual & 8. | 8F | § SES = e 7
s | B | 0% |steF & 8%, | Es
> g & ol 8 mc'\gm. S_Q S g "
a £ 9 |EZ 8= B > ELS al
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8 gx E5 |8gsbe EX EaS &
£ | 59 | 85 |f85&E B Edm B
5 0. | 8H
E |»f|x=&8 | Aa| B Al B| a]| B |Aus
TlnuThl MATKHE, TOJY- 350 | 0,84 | 0,091 | 2 5 1009 0,1 1,48 | 1,66 | 0,038
IKECTKHE H KECTKHe Mu- 300 | 0,84 {0,084} 2 5 0,087 | 0,09 1,31 1,45 } 0,041
HepanoBaTHLIE HA CHHTE- 200 | 0,84 | 6,07 2 5 0,076 | 0,08 1 1.1 0,049
THYeCKOM W CHTYMHOM 100 | 0,84 | 0,056 2 5 0,06 | 0,07 0,62 | 0,72 | 0,0
CBASYIOIEM (roct | ‘50 | 08¢ |o048| 2 | 5 |oos2] 006 | 042 | 047 | 0,06

9573—72%,
TOCT 10140—71%*,
TOCT 12394—66)
TlnnTel MEEepanosatube | 200 | 0,84 {0,064 ) 1 2 1007 |0076] 0,94 | 1 0,045
TNEBBIIEHHOH }KeCTKOCTH
Ha  opranodocdharnom
ceasywolgem (TY 21 .
PCOCP 3.72-76)
IIauTet HOJIY KECTKHE 200 | 0,84 | 0,07
MUHEPAIOBATHEIE Ha 126 | 0.84 | 0,056
KPaXMaJIbHOM  CBH3YIO- -
mem (TY 400-1-61-74
Mocropucnonkoma)
PLABTE ¥S CTeKJSIHHOro 50 { 0,84 | 0,056 2 5 1006 |00064] 0,44 | 0,49 | 0,06
IUTANeILHOrO  BOJIOKHA
A CHHTETHYECKOM CBsi-
aymoiem (FOCT
10499—78)

Matei m nonocu w3 | 150 | 0,84 |0,06 | 2 | 5 |o064|0.07 {08 | 0,8 |005
CTEKJITHHOTO  BOJIOKHA
TIPOLUHBHLIE

(TY 21-23-72-75)

0,08 1 i
0,06 | 0,064 ] 0,7 0,78 { 0,038

[SIN)
wren
o
S
-]

IlTonuMepHuKne MaTepHa N H
Tenononictnpon 150 1 1,34 1 0,05 1 510,052)006 70,88 1699 10,005
(TY 6-05-1178-75) "
To xe, (IOCT 100 ] 1,34 | 0041 | 2 10 | 0,041 | 0,052 | 0,69 | 0,81 } 0,005
15588--70%) 40| 1,34 | 0,038 2 10 § 0,041 | 0,046 | 0,41 | 0,49 | 0,005
Ylenonnact I1XB-1 125] 1,26 | 0052 | 2 10 | 0,06 | 0,064] 0,84 | 0,99 | 0,023
Iy  6-05-1179-75) wu | <100 | 1,26 | 0,041 | 2 10 | 0.05 {0,052 ] 0,67 | 0,79 | 0,023
TIB-1 (TY 6-05-1158-74)
Tlesononnyperan 80 | 1,47 | 0,041 2 510,05 |0,05 0,64 | 0,67 | 0,005
(TY B-56-70, 60| 1,47 | 0,035 2 510,041 ] 004t | 0,52 | 0,55 | 0,005
TV 67-98-75, 40| 1,47 | 0,029 2 51003510031 04 0,41 | 0,005
TV 67-87-75)
Ilnutet w8 pesosbuo- 1001 1,68 Jo047| S5 20 [ 0,052 10,076 | 0,85 | 1,17 | 0,015
derondpopmanbperng- 75| 1,68 | 0,043| 5 20 | 0,046 | 0,07 0,60 | 0,98 | 0,023
HOr0 HEeHONJaCTa 501 1,68 { 0,041 5 20 10,046 | 0,064 | 0,56 | 0,77 | 0,023
(TOCT 20016—75) 401 1,68 | 0,038 5 20 | 0,041 | 0,06 | 0,47 | 0,65 | 0,023
Hepautonnacrberon 200 | 1,05 | 0,041 2 3 10,0521 0,06 0,92 0,99 ( 0,001
(TY 480-1-145-74) 100] 1,05 1 0,035] 2 3004|047 | 058 | 6,63 | 0,001
TlepanTodocdoreneshie 300 1,05 | 0,076 } 3 12 ] 0,08 |0o,12 1,44 1,98 10,02
u3pgenun (FOCT 200 | 1,05 | 0,064 3 12 10,07 | 0,09 | 1,08 | 1,44 | 0,023
21500—76)
3acBNIKH

Tpasutt KepaM3UTOBbI 800 | 0,84 | 0,17 2 3 0,21 0,23 334 3,59 0,021
(I'OCT 9759—76) 600 | 0,84 | 0,14 2 3 1017 | 02 2,64 2,87 | 0,023

400 | 0,84 | 0,12 2 3 16013 | 014 1,858 1,9 |002¢

300-] 0,84 {0,108) 2 3 |02 013 1,52 1,63 10,025

. J 200 | 0,84 |0,099] 2 3 0,105 § 0,12 1,19 1,28 } 0,026
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XapakTepHCTHKA M PacueTHble k03(pdUUHEATH (DPH
maTepnana B cyxom| . > YCNOBHSIX SKCRJYATanMM COFNacBo
_ COCTORRMM ¥ §§ o Tabi. 1.3)
. |28&3 : N
[+ 8~ |=¥8 2 < £ )
[3) 1 Dm0 = 3 |34
w o [ =1 o0 -0 I - [5]
= ¥ O - om™s 33 ~w ©
S |§ | Bz |g5= e o g2
Marepuan k& 8.1 8 |g=8E & e &
s |ES | ‘258 ] 8% g%
=1 Eg | EpleEs2| g go | 8%
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3] 1] g8 |&e . EH 52 EE o
¢ | E5 |85 |esgbs| ks 5er | &5
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E |>°|®&] a6 )] Al B | A B [Ars
paBHI! IyNrHaHTOBLIR 800 | 0,84 | 0,16 2 4 0,2 0,23 3,24 | 3,68 | 0,021
(F OCT 19345—73) 600 | 0,84 10,13 2 4 0,16 | 0,2 2,65 § 2,93 | 0,022
400 | 0,84 {0,106 2 4 1013 0,14 ] 1,85 } 2,00 ] 0,023
Wle6ens w3 pomenmoro | 800 | 0,84 | 0,17 2 3 o021 |026 {334 | 377 | 0,02
whaka (TOCT 5578—76), 600 | 0,84 | 0,15 2 3 0,17 | 0,21 2,64 | 2,95 | 0,023
WAaKOBOH DeM3pl 4001 0,84 10,1221 2 3 0,14 | 0,16 1,93 | 2,13 | 0,024
(TOCT 9760--75) u ar-
sonoputa (FOCT .
11991-—76) - .
Ille6ent W Hecok W3 600 ] 0,84 10,005} 1 2 0,11 0,12 ] 2,056 | 2,15 | 0,026
TIEPJHTE  BCITYYEHHOTO 4001 084 10076 ] 1 2 0,087 | 0,093 | 1,49 | 1,57 | 0,03
(r OCT 10832—74+%) 200 ] 0,84 {0,064] 1 2 0,076 1 0,08 0,98 1,04 1 0,034
Bepmurysur Bcnyven- 2001 0,84 ] 0,076 | 1 3 1009 10,105} 1,08 | 1,21 | 0,023
Hel (FOCT 12865~67) 100 | 0,84 | 0,064 1 3 0,076 | 0,08 0,7 0,76 | 0,03
Tlecor pmast crpourens- | 1600 | 0,84 | 0,35 1 2 0,47 . 0 58 }.6,87 | 7,87 | 0,017
HHIX PpaboT (COCT .
8736—77)
IlenocTeRSo HAM raaocTeKNAO
TlenocTern0 wim raso- 400 ] 0,84 §$0,105] 1 2 0,12 ]0,14 1,71 1,93 ) 0,0023
CTEKJ0 300 | 0,84 10,093 1 2 0,105 | 0,12 L41 1,52 | 0,0023
(TY 21 BCCP 86-73) 200 | 08 Jooz | 1 | 2 |q 0,093 | 1,00 |.1;12 | 0,003
MaTepualibl KpoBENLHEIE, THAPOUSOARINOHHDbIE, OBJHLOBOMHBIE
M PYJIGHHEIE NOKPLITHN LAfl NOJOB
Ac6ecTOoneMeHNTHLHE MATEPHAJHN .
JicTel  acGectoneMent- | 1800 § 0,84 } 0,35 2 3 0,47 ) 0,52 ) 7,47 ) 8,09} 0,0023
Hpe 1yockRe (TOCT 1600 | 0,84 | 0,23 2 3 0,35 | 0,41 | 6,09 | 6,73 | 0,0023
18124—75 %)
BaTy MHbI€ MaTepuaah
AC(gibeOﬁeTOH (FOCT | 2100 | 1,67 | 1,05 0 0 11,056 ]1,05 16,31 ] 16,31 | 0,0008
-9128--76) - N
Hanenusa H3 BCIyYeNHO- 400 | 1,67 | 0,11 1 2 0,12 10,13 2,41 | 2,551 0,0038
ro HepaMTa Ha OMTYM- 300 | 1,67 | 0,087 | 1 2 0,003 ] 0,009 L8| 1,94 | 0,0038
HoM cmsidyioueM (FTOCT .
16136—80)
Py6epoiin (TOCT 600 | 1,67 | 017 | o | o fo17 |o17 | 356 3,56 (cm.
10923—76), NepraMun TabJ,
(TOCT 2647--75), Tosb g 1.25)
(TOCT 10999—76—76) v
- ’ JIHnoNeyMH
Jimoseym monmensmn- | 1800 | 1,47 1 0,38 | © 0 | 0330381855 1 855 10,00015
-XJ10 pRAHBIH muoro- | 1600 | 1,47 | 0,33 0 [1] 0,33 | 0,33 | 7,43 | 7,43 |0,00015
choiinmiil (TOCT i
14632—-79) -
JlHnoneym noauen- | 1800 | 1, 0,35 0 0 0,35 -] 0,35 | 815 | 8,15 10,00015
HUAXJIOpMAHLIE! Ha TRa- | 1600 | 1,47 0,29 0] o 0,29 | 0,29 | 7,01 7,01 |0,00055
neroil mopocuose (FOCT | 1400 | 1,47 | 0,23 0 0 ,23 | 0,23 5 87 | 5,87 10,00015
7251—177)
Crtexano .
CrekNlo orornoe (TOCT | 2500 | 0,87 (0,76 0 0 | 0,76 l 0,76 I 10,69 l 10,69 | 0
111—-78) ! 1.



‘pae §; = TomurHai-rO ONHOPOIHOTO CJIOS OrpaXialolell KOHCTPYKIMH NIl TONHAS
qoJIMHA ONHOPONHOH (onHocnoHHOl) orpampalomielf KOHCTPYKUMH, M; A; — pac-
yernn KOoapOhuIMEeHT TENIONPOBOAHOCTH Martepuasa i-r0 OJHOPOAHOTO CJOsi OF-
pamawomedl KOHCTPYKLMH JUIsl JIWHHHX YCHOBHE SKCITyaTauu, Br/(m » K).
* KosbpuimenT TENJIOYCBOGHHST BOSIYWHLIX NMPOCNOEK NPUHMMAIOT PABHBIM HY-
J110; COW OTPaMIaopiell KOHCTPYKINH, PACIONOMEHHbE MEXAY BOSAYWIHOH mpo-
CIONKOH, BEHTHJHpPYeMOH HapyXHBHIM BO3JYXOM, ¥ HapyXHO#l NOBEPXHOCTHI)
orpaxJialoliell KOHCTPYKUMY, IIPH OHpPENE/TEHHN TEIIOBOH MHEPUMH He YyHTEHIBA-
OTCS
TepMHYECKOE CONPOTUBJEHNE TEMJONEpefaue ¥ KoapbhHIMenT TelJ0ycBOeH!s
cJ10s1 Orparkpaiouieft KOHCTPYKLMH, COCTOSILIETO H3 Psifla YUaCTKOB NOCTOAHHOM Ton-
ILWHBI, HO BBHIMOJHEHHEBIX 83 pPasfiMuHbIX MATepHaJIOB, ONPENC/IAIIOTCSI B COOTBETCTBII
c § 1.2 - :

Tat6annnga 1.3. YCNoBME IHCHAYATARHM OTrpaMBaloNMX KOHCTPYRuu#
B SABUCHMOCTH OT BJ2XHOCTHOrO pPeXHMa NOMEILEHMiT M 30U. BJAXKHOCTH

Venoeus skenuyatanun (A u B) B 3onax

ByaxROCTREI peXMM flo- BAANKHOCTH (¢M. Tabua. 1.5)

MelleMH! B COOTBETCTBHH

- c 186a. 1.4
cyxoi HOPMaJLHOMN I BIIAKHOH
Cyxoit ' A oA B
Hopmanbybiil A B g
BRaxuesil uag MOKphill B B

Tabanuua 14 Kiraccudnkanusa BIamHOCTHOrO PEEMMA NOMEN|EHMH

-OTHOCHTeNbHAA BJIAXHOCTL BHYTPEHHErO BOANYXa, %,
npn TeMneparype, °C '
: Brnaxuocraeilt pe-

. : - - MM TIOMEWEHHA
v ome 12 cpuime 12 go 24 cebune 24 ’
Ho 60. Ho 50 Ho 40 . Cyxoi
Cauie 60 o 75 Ceoiie 50 go 60 Cenize 40 no 50 Hopmanbuni}
. Cete 75 Cerine 60 fio 75 Caenne 50 go 60 ‘Bnaxubift
- - Cebiize 75 Ceoine 60 - MoKpbrii -

) TennoTeXHHUECKHE NOKAATEIH CTPOMTENbHBIX MaTepualioB W KOHCTpyKumit
npuBeJieHH B Taba. 1.2 B 3aBHCHMOCTH OT YCJIOBMI SKCITyaTanMM Orpaxaaionix
KoHCTpYyKuMil (Taba. 1.3), KoTopHe ONpeAeNsioTcs BJAAKHOCTHBIM pEXHMOM TOMe-
mennit (taba. 1.4) w 30HOH BJIAXKHOCTH, B NpejeNaX KOTOPOH pasMeIlleHO 3faHue
(raba. 1.5). .

B Ta6a. 1.5 npuBeeHEl OCHOBHEIE KJIMMaTHUECKHE XapaKTepHCTHKY PsAfia Hace-
Jenrpix nynkroB CCCP, B T0M unc/le pacueTHEIe 3HaUEHHMA TEMIEpaTyphl HapyXHOTO
Bo3fiyxa. [1pu sTom abcomorHofi MHHHMaIbHOHK TeMIepaType COOTBETCTBYET pacuer-
Hast TeMiepatypa npH NapameTpax B, cpenmedl Temmepatype HauGonee XoMOnHOM
NATHIHEBKH — pacueTHas Temnepartypa IpH Napamerpax b, cpenneit temneparype
HauGonee: XOMONHOro IEPHONA — pacueTHas TemmepaTtypa IpH mnapamerpax A.
Cpepnsisi Temnepatypa Tpex Hanbosee X0JM0AHEIX CyTOK HaXOIMTCS Kak cpeneapud-

.MeTHuecKas M3 3HaueHHH CPelHMX TeMmepatyp HanGolee XOJONHBIX CyTOK M HAaH-
6osiee XOJONHON TATHAHEBKY.

PacuertHElii KO((pUIMENT TENIOYCBOEHNS MaTepHasa B KOHCTPYKLEH (TpH OT-
CYTCTBHMH COOTBETCTBYIOLIMX JAHHHIX B Taba. 1.2) MoxeT ObiTh BHIYMCIIEH 110 (opMyre

S = 0,27 V Ay, (Cc -+ 0,04190), ' (1.4
T/ie Bce 0603Hauenus coOTBETCTBYIOT Taba. 1.2, - -




TaGsnua 1,5, CrHOPRWE RAFMATHYECKHE XaPAKTCPHCTHKH

g ] PacueThHbie napaMerp HAPYKHOTO BO3AY Xa
2 a 2-0 pag — [Jls
3 =
= ¢ g A B
Hacenennsit nyskr | & o 2 -
g = ¥ S o I =
: = | s=|E| § z g :
'ﬁ‘ 3 3= E 2, 5% e, 5 E
ad = [3) (2R O (28l
ss | 8¢ | | B gx = £x
S | 88 [8) && &% . e &3
AnvarATa 44 0 | C 27,6 81,5 A2 754,
—10 —6,7 5 —24,3
Apxanrennck 64 1010 B 18,6 48,6 24,5 55,2
—19 —17,6 32 --31.8
AcTpaxanb 48 1010 C 29,5 61,1 33 64,6
: —8 —4,2 —-22 —20,9
Amxabap, 36 970 | C 36 58,2 39 62,8
—2 4,2 —11 -8
Bary 40 1010 C 28,3 65,3 31,7 68,6
1 8,4 — 0,8
Bapuayt 52 90 | C 23,9 51.9 28,3 55.7
—23 —22,2 -39 —38,9
BaryMu 40 1010 B 25,9 69,1 29,6- 71,6
4 -
BpsiHcK 52 990 H 22,5 49,8 27,3 53,2
—13 —10,5 —24 —23
BuasHioe 56 990 H —21,5 48,1 26,1 53,2
—9 — ~23 —22,2
Bynania 48 970 H 23 53,6 27,3 56,9
—10 —6,7 —21 —19,7
BaagusocToK 44 990 B 23,6 57,8 23,4 61,5
; —16 —14.2 925 —24.3
Baagumup 56 990 H 21,4 49,4 27,6 52,7
—16 —14,2 97 ~26,8
Bosoraa 60 990 H 211 50,2 27,2 55,2
—16 —14,2 -31 -30,6
Bonrorpan 48 990 C 28,6 65,2 33 57,8
—~13 —10,6 -22- —20,9
BopxyTa 68 990 H 15,2 35,6 18,2 41,4
—26 —25,5 —41 —41
Boponex 52 990 C 24,2 52,3 28,9 54,8
—14 —11.7 -25 —21.3
BOpOoWHJIOBT pan 48 1010 C 27,3 55,2 31,8 58,6
—10 —6.,7 —25 —24.3
TopbrHi .} s6 990 | H 21,2 51.1 26,8 54,8
—16 —14,2 —30 -29,7
I'poaneiii 44 990 C 28,8 63,2 34,9 66,6
—5 0 —16 —14,2
JnenponeTpoBeK 48 1010 | C /96,5 54 31 57,3
. —9 —5,4 —24 —23
Jlywante 40 910 'y C 34,3 57,8 36,8 61,5
. —2 3,8 —1 -11,7
Epesan 40 90 | C 29,7 6I,1 34,8 62,8
—4 1,2 —19 -17,6
3anopoixbe 48 010 | C 27,1 55,7 31,2 58,6
—9 —b,4 —23 —22,2
Hpanoso 56 990 H 22,2 49,8 27 52,7
—16 —14,2 —28 * 27,6
HpxyTex 52 950 | C |, 227 50,2 26,9 53,6
—25 —924.3 —38 —38,1
Kasaub 56 90 | H 22,8 51,1 27,3 54,8
—18 —16,3 -30 -29,7
KanuuuHrpan 56 1010 | H 20,6 48,6 24,1 52,7
—7 —2.9 —18 —16,3
Kanyra 56 990 H 22,4 50,2 26,3 53,6
- —14 —11,7 -—26 —25,5
Kaparapja 48 950 | C 25,1 46,5 31 51,9
—20 —18,8 —32 —31,8
KeMeposo 56 990 Cc 21,8 50,2 27,3 53,2
—25 —24.3 —39 —38,9
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40 84,6 3,6 —26 25,3 ~1,6 172 185
—34 —33,9 4,8
47 77 2,4 —14 30,7 24,3 3,9 111 133
—24 —23 2,8
40 81,2 4 —6 25,7 13,7 51 119 142
—13 —10,5 8.4
74,5 1 —43 19,7 22,1 —8,3 219 —-
52 —52,3 5,9
40 80,8 - -2 22,1 18,5 7,6 115 163
—9 —5,4 AN
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—42 —42,3 6,3
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—37 —36,8 5,5
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1.2. ONPEAENEHME COMNPOTMBIEHMSA TENJNONEPERQAYE
© OFPAXKAAIOUIMX KOHCTPYKUMM

ConpoTnp/eHne Tenjonepefaye orpaxjamonell KOHCTpyKIue R, mnpejcrapis-
e7 co00H CyMMy TE€PMMYECKOFO COIPOTHB/IEHHS IPH TemJIooOMeHe MeXJy BO3AYXOM
NOMellleHHs] B BHYTpPEeHHe#! NOBepXHOCTIO OTrpakialoilell KOHCTPYKUM: Ry, Tepmu-
9ECKOTO COIPOTHBJIEHHS COGCTBEHHO Orpakjalomied KOHCTpYKuns Ry # TepMmuye-
CKOTO COITPOTABJIEHNS NPHA TerJoo6MeHe MEXKY BHelIHeH IOBepXHOCTLIO Orpakia-
folell KOHCTPYRUMH H HapyXHBEIM BO3LYXOM Ry

. Ro=Rp+ Rx+Rx. (L.5)

- Tlpn remmepaType BO3AyXa BHYTpPH NoMelierus GoJsbiel, uem TeMnepaTypa Ha-
PYHOFO BO3iyXa, Ry — CONPOTHBJIEHHE TeNJIOBOCIPHATAIO, a Ry — conpoTaBie-
HAE TEIVIOOTHAYE; TMPH TEMIEpaType BO3AYXa BHYTPH NMOMEIEHAS MeHbIuel, deM
TEMIepaTypa HapyMXHOTO BO3AyXa,— Ha0GOpOT.

TaGnuna 1.6. 3uaueaus TEPMHYSCKOro CONPOTHUBICHUS Ry VA SHMHUX YCJIOBHi

RH ’

OrpaalolHe KOHCTPYKIUH M2 K/Br

HapyKHbie CTeHB), OKPHITHS, MEPEKPBITHS Haf NPOE3fiaMu M Haf XOJMOnHBIMH Ges
Orpa¥K/AIOMHX CTEHOK NOANONbsiME B CepepHOll CTPOMTENLHO-KIIHMaTHYECKO! 3One 0,043
IlepeKpuITHs Hajl XOJIOAHBIMH [I0ABANaMH, CcOOCUIAIONMMACH C HAPYIKIBM  BO3MLY-
XOM; fIEPEKPHITHA Haj, XONOJHBIMH C Orpa)calOUIMMH CTEHKaMH TIOANIONbAME M

XOJOAHBIME 3TaxaMi B CeBepHON CTPONTENLHO-KITHMATHUeCKOH 30He 0,067
TlepexpuiThsl uyepfiautibie ¥ Hajfi HEOTATUIMBAEMBLIME MOJBAaMH CO CBETOBLIMM IpoeMa-
MH B CTEHaxX ) 0,086

Tlepe& PEITHST Hag, HeOTAIVINBaeMbIMH TofiBasaMi Ge3 CBEeTOBBLIX HpoeMOB B CTEHAX,
PacliofIO?KEeHHBIX BBHIUE YPOBHSI 3€MNH, H HAJA HEOTAMJIHBACMBIMH TEXHHYECKHMM IOf-

NOJILSIMH, PACTIONIOIKEHMBIMH HMIKE YPOBHS SEMJIH 0,172

i
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Jinsi HOTONKOB C BLICTYNAKIOMUMY pefpamy MPY OTHOLIEHHM BHICOTHI pebpa K
PACCTOSIAIO MEXAY rpaHsiMH COCEIHIX pebep, npeuiuaromem 0,3, Ry= 0,132 M? X
X K/Br, nnst npyrux orpaxiaiommx koHCTpykumit Ry = 0,115 m% . K/Br. 3ma-
uenus Ry, I/ SHMHHX yCJIOBHH IIPHHAMAIOTCS COMVI2CHO Tab1. 1.6, a Aysi JeTHHK —

ONpeAensaIoncs 1o Gopmyne
Ra=0,172/ (1 + 2V ), (1.6)

Fe U — MUHUMaNbHAas U3 CPeJHUX CKOPOCTel Betpa, M/c, N0 pyMOaM 33 HIOIb, MO-
BTOPSAEMOCTL KOTOPHIX He Huxke 16% (cm. Tabit. 1.5); ecuwt v < 1 M/c, B dopmyay (1.6)
rioficTaBIsteTc SHauenme v = 1 mlc.

TepMuueckoe conpoTHBIeHNE COGCTBEHHO Orpaxalomell KOHCTPYKIHE B TOM
¢JIyuae, KOTZia OHa COCTOMT M3 HOC/Ee0BATENbHO PACHONOKEHHUEIK ONHOPOAHHIX CIO-
€B, ONpefeNsiercs no Qopmyne

m
Ry=Y Ri+ R, (1.7)

=1
rae R; n m — 10 xe, 4t0 ¥ B hopmyde (1.2); R, |, — TepMHUYECKOE COMpOTHBJ/CHHE

8aMKHYTOH BOSAYIUHOH mpocnoika (ra6n. 1.7).

B cnyuae oknedikn onHofi MM ofenX moBepxHoCTeli BO3AYIMHOM MPOCHONKK
AJIOMHHIEBOH (oNbroft ee TepMAUeCKoe CONPOTUBNIEHHE yaBauBaetcs. [IpH pacuere
o opmysie (1.7) TepMAYECKOE CONPOTHBJICHKE CJIOEB OrPaXAAIOMEH KOHCTPYKIHH,
pacnosioxeHHEIX MY BO3AYIUHOM MPOCHOHKOil, BEHTHIAPYEMOH HADYHHBIM BO3-
JYXOM, H Hapy»KHOH .IOBEPXHOCTHIO Orpaxjalollell KOHCTPYKLHMH, HE YUHTH-
Baercs.

Conpotuenenne Tensonepefaye HAPYKHLIX TNAHENLHLIX CTEH XKAIHX SEAHHH

JBOmyCKaercsi onpefeasTh NO (opMmyne
Ro= RY""r, (1.8)
C,
tne RY™ — conporieienne Tennonepenate nanelbHLHX CTeH 6e3 yuera Terjonpo-

BONHEIX Briouenni, M2 » K/BT; r — KO(HIMEHT, YUATHBAIOWHAY BIHSHHE CThi-
KOB, 00pamisiloipX pefep ¥ APYTHX TeMONPOBOAHBIX BRIIOHUEHHH, IpHHAMaeMbtil
Ha QCHOBaHHM pacyeTa_TeMIepaTypHOIo TIoJISL M 3KCTIEPHMEHTANIBHO.



Ta6nunna 1.7. TepMudeckoe conpoTabieine SAMKHYTHIX BOSMyuIMbIX Dpocsocw Ry o
'

3nauenne Ry, M2- K/Bt, Bospyumoli npocnofiku
TOPHSOHTANLHON BJIA NMOTOKA TenJa TOPH30KTANbLKROH LJH TIOTOKa
Tonumuba BO3- CHHM3Y BBEpPX K BepPTHKAJILHOMN Tellla CBePXY BHHS
ZymHoit npo- -
CHofikn, M Ilpn TeMnepaType BO3AYXa B NPOCHOfike
NOMOXHKTEI RO OTpHUATENLHOH nonoz};;’renb- or p'::'(")":;e“b'
0,01 0,13 0,18 0,14 0,15
" 0,02 0,14 0.15 0,15 0.19
0,03 0,14 0.16 0,16 0,21
.0,05 0,14 0,17 0,17 0,22
0,1 0,15 0.18 0.18 0,23
0,15 0,15 0,18 0,19 0.24
0,2—0,3 0,15 0,19 0,19 0.24

Iina neonHOpORHO#H orpapaiomedl KOHCIpyKuuMy B ypaBHenue (1.5) Bmecto
Ry mofcTaBasioT IpuBeZiEHHOE TePMHUECKOE COMPOTHEIECHHE Orpakaromeil KOH-

crpyxunn RYP, koTopoe s MIOCKOH OrpaAaiomell KORCTPYKUME OnpepeIsiercs
no gopmyne .
R = (R, + 2R5)/3. (1.9)

Hana sotuncnenusi R, orpakJaiomyio KOHCTPYKIMIO - YCJIOBHO paspesaior Ha
YYaCTKH IUIOCKOCTSIMH, NapajlebHLIME HanpaBJeHHIO TEemJIOBOro MOTOKa, Tak

qTOﬁbI B HPEﬂeJIaX Ka)K,t(oro -yqacTKa TepMquCKOE COﬂpOTPIBJIeHHe OFpa}KﬂalOU.(Eﬁ
KOHCprKU,ﬂH 6])1J10 OINHAKOBBIM:
Y F

Ry= = | (1.10)
14 Fj
=1 Ry

rge Fj — mwiomane j-r0 yuactka, M% R, ;. — TepMuueckoe CONpOTHBIEHHE j-Io

yuactka, onpefensieMoe mo cdopmyie (1.7), m2 - K/Br; p — uncno.  y4acTKoB.
Ins Buiuncnienus Rg Orpakpaoilyio KOHCTPYKIMIO VCIOBHO paspesaloT Ha
CJION TUIOCKOCTSIMH, NepHeHMKYNAPHEIMH K HaOPaBIEHHIO TEJIOBOrO IOTOKA:

n
Rs= Y Ry (1.11)

i==1

The 1 — 9uCNo CNoeB; R,; — TepMuuecKoe cONpOTHBIeHHe i-ro cios, m2 « K/Br.
My onmopopmoro cnost R, ; onpepensierest no Qopmyane (1.3). 3uavenne R;

HEOAHOPOAHOI'O CJIOA ONPEAL/ISIOT, pasdmsaa 3TOT COH IJIOCKOCTSIMH, napanneapHb
MH HaANpaBJCHHUIO TENJIOBOTO NOTOKa, Ha PAJ YYaCTKOB € OfMHAKOBBIM B npeﬂ,e.nax
KaxJioro ydyacTka TEPMHYECKHM CONPOTHBJIEHHEM:

Rg= —i=! ' (1.12)



rae Fj; — nuowmany j—rq yuacTka i-ro cnosi, M% R, ; — TepMHYecKoe COMpOTHBIEHH?
i-ro COs B Ipefienax j-ro yuacrka, M% - K/Br.

dopmyna (1.9) npumennma npu Ilg—aﬁ < 1,25. B nporuBHOM cnydae npuBeneH-

HOE TepPMHUECKOE CONPOTHBJICHAE OTpaXKAAoWel KOHCTPYKIMH HAXOJST NYTEM pac-
weTa TEMIEPATYPHOTO IOJIA M ONpeleNeHAst CPelHAX TeMiepaTyp mNOBepxHOCTeR
orpaxjatoniell KOHCTPYKLMH. B )

TerioBast HHEPIHNS HEOJHOPORHOH Orpaxjalomeil KOHCTPYKLMH Onpefesiercs
no dopmyae (1.2). Tlpn STOM JUIsi CJIOR OrpaXkfaioliteil KOHCTPYKIMH, COCTOSIIIEro
13 pAfia Y4aCTKOB C TOMIHMHOMH, paBHO# TOMIIMHE CJI0f, HO BEIIONHEHHbIX U3 Pasind-
HEIX MaTepnanoB, R, ; onpenensietcs: mo dopmyne (1.12), a S; HaXonmurest Kak cpefi-

HeB3BelleHHas BeaHuuna no dopmyae {35]

p
Y SiFi

al

Sj= 1=/, (1.13)
14
Y Fi
=l
rpe Bce o603HaYEHHS Te e, uTo U B hopmyne (1.12).

Tlpe HaMAYHMK B OrpasJalomAX KOHCTPYKLHSX CJIOKHEIX 3/€MeHTOB (YrioB,
OTKOCOB OKOMHEIX TPOEMOB, CTHIKOB BHYTPEHHErO ¥ HAPYIKHOIO OrparKJeHH ) BO3-
MOXHO YBeJIHYEHHE TEIJIONOTeph K NOHIKEHAe TeMIepaTypbl BHYTpeHHell moBepXx-
HOCTH orpaxfieHufl B mpepenax srux ywactkos [30].

YBesHueHue TEIJIONOTEPh B JAHHOM Ciyuae Xapaktepusyercs daktopom ¢op-
M f, TOKaSHBAIOMYM, BO CKOJNBKO Pas TEIUIONOTepH Yepes yYacTOK NOBEPXHOCTH C
HIAPHHOK, PaBHOK YABOEHHOH YCJOBHOH TOJNIIZHE OrpaxKIeHusi, Gosblue, yeM uepes
YYaCTOK TOBEPXHOCTH I'Nafil OIPANKACHHS, MMEOWeH Ty e INHPHHY. YCJOBHAs
TOJILUKHE OT P2 JleHHs dyc" NpHHAMaeTcs paBHOH AR,. Jlys HapysKHOTO yrila (haKkTop

¢opmet pasen 0,68 no HapyxHOMY o6Mepy orpampenuit # 1,18 — no BHyTpeHHeMY .
Jlnsi otroCa okoHEOrO mpoeMa f = 1,6 npa ycioBHOH TOMIEHe orpamenus 2AR ),

rie R, — conpotupjienne Tenjonepejaye BHYTPeHHeH uacTH Orpasuenus A0 OCH

BarOJHEHN A OKOHHOrO npoeMa. JIns cThiKa BHYTPEHHEro H Hap Y3KHOTO OrpamieHu i
takrop dopmut paBen 0,95 MO HapyKHOMY OOGMEpY orpamfends 1 1,2 — no BuY-
TpeHHeMY (B OIHY CTOPOHY OT OCH CTEIKa). JIJIsi TEILIONPOBORHEIX BRJIIOUeHHH (1nad-
parma, CKBO3SHOH IIOB M3 DACTBOpA, CTHIK NaHesel, JKeCTKHe CBSI3H cTeH ofJeryeH-
HOM KJTalKi ¥ Jip.) HaKTop (POPMBL B OAHY CTOPOHY OT OCH BKJIIOUEHUS OITpefielISieTCs
1o gopuyJdie
a 1 1
o =1+ 5 (e — ) (1.14)
BKJT - ’ .
43 RT.BK.II RO
TJie @ — 1UMpHHA BKIIOYEHHS, M; A — KODOHIHEHT TENNONPOBOAHOCTH TEIJIOH30-
JSHIMOHHOTO MaTepHalla OCHOBHOH KOHCTpyxunu, Br/(m - K); R xn ¥ Ry — Tepun-
YECKOE CONpPOTHBICHHE Tesionepefaue, PacCUMTaHHOE MO CEYEHHMIO COOTBETCTBEHHO
TEIIONPOBOJHOIC BKJIIOYEHHS M OCHOBHOH KOHCTpyKuums, M2 - K/BT.

s pacuera Tennonorept uepes CIOKHLE OrPAKAEHHS UCIONb3YETC MPUBE-
JleHHOE TepMHuUeCKOe COMpOTHBIeHHE Tervionepenave, m2 - K/Br, -

R, ., =R F
- o

o.np F¥ %%y, (i— Dk *
Tlie Ry — TepMuueckoe COMPOTUBIIEHAE TEMJONEPeaUe N0 Iajy OrPAKIEHAS, M2 X
><2 K/Br; F — niowmazb orpaxiesist 0o BHYTPEHHEMY HJIH -BHEIUHEMY oOMepy,
MY do; i» li — COOTBETCTBEHHO YC/IOBHAS TOMIMHA A NPOTSIKEHHOCTD (-TO SJIeMeH-
Ta KOHCTPYKUHM C ABYXMEPHWM TEMOEPaTypHHIM HoseM, M; f; — (daktop GOpMBt
LTO 3JeMeBTa KOHCTPYKIMH, NPHHAMAEMHH B COOTBETCTBHE C MNOPSAKOM ofOMepa
DAOWANM OrpaAeHHs.

(1.15)



TaGnuna 1.8 ConpoTuRnenvie Tennonepefizue sanosnenndl (BETOBMX MpoeMoB K

R,,
m2. K/By

3anoJnente CBETOBOrO NPOEMI

Opnunaproe otTekNlekle B AeLeBANHbIX MepenyieTax

To e, B MeralliindecKHx

Jinoiinoe ocTeksnenke B fePeBPsiHBLIX CIapeHHBIX Depenyerax

To e, B METaJLNHYECKHX

JBofiHoe ocTexJientie B JePeBSMHBIX PasfellbMHX repenserax

To e, B METANTHYECKHX

IBoilHoe ocTekJieMHe BHTpHH B MeTaJIJIMYeCKMX DaafiesibHbX mepenyieTax

TpoiiHoe ocTeKieHne B AepeBsiHHbIX NepeljieTax (cnapeHHu#l 1 OAMHAPHEI)

To e, B MeTalJudecKnx

gnoxn cTex/IsIHHble MyCcTOTeNble pasmMepamy 194 X 194 X 98 MM IpH IWIHpHHE IMBOB
MM

To e, pasmepamit 244 X 244 X 98 MM Ipu IDHpHHE IIBOB 6 MM

IIpobuibioe CTERNO BENJIePHONO CEYE€HHMS

To xe, KopoGuatoro

Oprauvdeckoe cTeksl0 OAHHApHOe

To e, npofinoe -

To e, Tpoiinoe

JIByXcJioiinble CTEKJIONAKETH B AEPEBSHEEIX Tepenierax

To e, B MeTaJJIMYeCKHX

JIByxcJI0lMble CTEKJIONAKETH M OAWHAPHOE OCTEKJIEHYE B PasSneIbHLX JIEPEBAHHLIX

mepernJeTax

To e, B METANNTNYECKHX

R

b

— oo B o
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J1Jisi CHOXKHBIX KOHCTPYKIWE HeOGXOAUM pacyeT TeEMIIEpaTyPHOrO HOJS METOROM
KOHEUHEIX Pa3HOCTell MJIH sjexTpoTendioboli ananoray [31.

PaxTHyeCKHE 3HaYeHHs] CONPOTHBIICHNH TenJonepesaye s pasinyHbIX BHIOB
3ar0JIHEHNs CBETOBHIX NPOEMOB IpHBefleHn B Taba. 1.8.

1.3. BbIGOP OI'PA)Kj],AI-OU.I,MX KOHCTPYKLIMM
Nno TENNO3ALUMTHBIM CBOWMCTBAM

“Orpax/aomye KOHCTPYKIMA TIPOEKTHPYIOT € TAKHUM pacyeToM, uToOnt obecre-
YHBaJaCh MWHHMASALNS NPHBEEHHbIX 3aTPAT, YUHTHIBAIONUX KaK 3aTPaTL Ha CTPO-
HTEeJLCTBO, TaK 11 3aTPaThl Ha OTOIVIEHHE HoMelweHnfi B SUMHHM nepuoll. OntaMans-
HOMY BapPHaHTy COOTBETCTBYeT SKOHOMHYECKH Illesiecoo6pasHoe CONpOTHBJIEHHE Tell-

nonepesiade OTPaXKAAIOMUX KOHCTPYRuME R2*. B 10 e BpeMsi cOnpOTHBIEHHE

TenJonepefiaye OrpaxAaloliX KOHCTPYKIUHE JOMKHO OniTh HE MEHBIIE NPOH3BeJe-
HHST TePMHYECKOTO COIIPOTHBIIEH!S TelJionepesaye, Tpe6yeMoro Ho CaHHTapHO-THIH-

€HHYECKHM HOPMaTHBaM R(T,p, ¥ noppuaonero koddobuuuenrta m (taéa. 1.9, 1.10).

ConpoTB/IEHNE TEIUIONEpefiaue BHYTPEHHUX OTPaMAIOMMX KOHCTPYKIHIL
OTIPEJC/IAIOT TOMBKO B TOM CyYae, KOTAa PasHOCTb TeMIepaTyp BHYTPEHHErO BO3-
IyXa B NOMEWCHHAX, PasfeisieMBX STHME KOHCTpYKOMsMH, npesbimaer 10° C.
Tpebyemoe 1o caHUTAPHO-TArHEHAUECKHM HOPMATHBAM COMPOTHBIIEHHE TeIJONepe-
Laue OrpaxKatoliX KOHCTPYKIUKH, 3a HCKIIOYEHHeM 3aTIOTHEHHH CBETOBLIX IPOeMOB
(okoH, 6ankonnbix fABepeil ¥ Qonaped), HAXOAAT U3 BHIPAIKEHHS

RP =l

d
o W R, (1.16)

rfie 1 — ko3bdOUIeHT, 3aBACSIIHE OT HOMOKEHNs HapYIKHOH MOBEPXHOCTH OTpaxkK-
paoupx Kowcrpykumit (ta6a. 1.11); Af™ — HopMaTHBHs TeMIepaTypHEIl nepenak
MEXIY TeMpepaTypoil BHYTpEHHEro BO3AyXa W TeMnepaTypol BHyTpeHHeH noBepX-
BOCTH orpamJaollefi koscTpykua, °C (taba. 1.12); Ry — 70 Xe, 9T0 1 B hopmyJie
(1.5); #, npumumMaerca 1o Tabn. 1.5 ¢ yuerom Tabua. L.1.

Jlns neepeit (kpoMe GanKOHHBIX) # BOPOT TpeSyeMoe CONPOTHBIIEHYE TEIJIonepe-
Haue mpupuMaeTcsl paBHEM 60% Tpefyemoro conpoTHBIEHHS TEJONepesaye CTeH,



TaGnuua: 19 3nauexns k03D OHNMENTA . NORLUUEHHA COMPOTURIEHHN TenJonereKaqe
OrpaAAMNX KOHCTPYKOWME rr MuJbIX spaHuil
]
[
L
d gEE
KOHCTPYKUMH HAPYIKHBEIX CTEH 3AAHUE % E E 2
2
21 | g88
<8 | §5%
fok3] ==}
s xuprnuda B OIMOCIIOAHBIX JierkoGeTOHHBIX TaHeseH M GJIOKOB 1,1 1
}i3 2BTOKJIABHOTO SIUEHCTIOro Geronia L3 1
H3 TPexCJIOiHbIX nagenell ¢ shGEeRTHBULIM YTCIUIMTeNeM N Kepam3utole-
TonHEIMH pebpaMi 1,3 1
W3 Tpexciolispix nanesiell ¢ sddeKTHBHEIM yTenNHTeNeM o THOKUMH  CBsl-
BAMH 1,5 1
MeorocJiofiibie Ha OCHOBE APEBECHHbl, acOeCTOLEMeHTa M APYFHX JIHCTOBBIX
MaTepHanioB ¢ 3(heKTUBHEM YTEIUIHTENEM KN OAHO- U ABYXSTaXHHIK 3fia-
nuft 2 1,3
To e, JJIA MHOrOITAXKHbIK 312HHH 15 1
U3 MecTubix MaTepuasios INPH MHOLOCJIOHHBIX 4YepPMaudblX [epeKPHITHAX
(s MaJosTaXHBIX SfaHIH) . 1,1 1.3

MpuMeuanue a7 nepekpsTuil uajg npoeazaMu, NoAsanaMy K NOANONbAMH m = .

Tl abunrua -1.10. 3Havenus koa3dhdunHeHTa N0OBE cotipoTus, A Terl pexaue
OrpaMRarHUX KOHCTPYKauh m oﬁme/:’rneﬂnux apaunit

Orpaxpaonye KOHCTPYKUAH 3Fanull Tom

CreHst HapyIKHEBIe:

H3 OMHOCNOHHBIX JIETKOOETOHHRIX NaHeneidl

¥3 ofjpOCNIONNRIX Nauesefi U3 sueUcThix GeTOHOB

M3 TPeXCIOHHBIX NManelell ¢ 3(ypeKTHBHBIM YTEIUIHTENeM U , KePaM3UTOGETOHNIBIME  peb-

pamMu

uS TpexchNoilHbix ej1esofeTOHHBIX ManeicH ¢ SibexTHBHEIM yTellZinTesieM M THOKHMU

CBASAMHU

M3 MHOTOCNIOHHHIX naneyeff ha OcHoBe FpeBecHHBl, acOeCTOLEMEHTa M APYTHX JINCTOBLIX

MaTepuasioB ¢ 5GQeKTHBHEMH YTeIUIHTENISIMY JNA  MadoITaXHBIK (OfHO-BY K3TAXHEIK)

saauuit 2

TO e, [JIA MUOTOSTaXKHbIX 3faRHIT 1

H3 MeTalivuecKuX nagenéfi M3 alioMEHAEBBIX <IJI2BOB ThNa «CaHABHY» # fp. C yTen-

JHresieM M3 NEHONIOJMY PeTaHa . 2
1
1

— et e
> W e

O e, NPH NOJKUCTOBOH cOOpKe ¢ yTensuTeNeM M3 MHHePaJibROH BaThi

3 KMpNHYS, JECKOGETOHHBIX, sUEHCTOGETOHERIX GJIOKOB 1 MECTHLIX MATEPHAJIOB.
Becyeppausbie kpbiin (NMOKPEITHS):

110" #eJle300eTOHELM TIHTAM ¢ _YTEIUTHTENIEM M3 JIETKMX H AYEHCTHIX CeTolOB 1
TO e, C YTENNHTEJeM HS MHHePanbHOH BaTbl 1
TO JKe, C HACHITHBEIM YTeMMHTeseM 1,
N0 NpodMIIRPOBAHEOMY METanJNecKOMy HacTHNY C yTeIHTeneM H3 NENONOJIMCTHLONA | 2
¥0 Ke, ¢ yTemnHTEeNEM H3 MHHEpPalIbHOH BaTh 1

Ta6nuua 1.1, 3uavenus kosddhUUUEHTa 1 AN PASAMUHLIK OCPaMAAOL(MX KOHCTPYKIMA

Orpa;paonpe KOHCTPYKIHY ~ n

Hapyxsele cTenbi B ROKPHITHS; TepeKpHITHS Yeppausbie -(C KPOBJEH HS LITYHUIBIX Ma-
TEepHaJIOB) 1 vaj NpPOC3JIAMHM; NEpPeKpLITHs HAZ XOJORHBIM! 6e3 OrpaKRaloLiHX CTeioK |
YopnonbAMu B8 CeBepHOH CTPONTEIILIO-KIUMATHYECKOA 301e 1
Tlepekpoitua Hag XOJMOAHBIMH [OABAJIAMY, COOGIUIAIOUHMACH € HAPYMKHBIM BO3[YXOM;
T2peKpeiTyst Yeppavusvle (¢ KposJiell H3 PYJIOHHMLIX MaTepHaJsioB); NepPexpbiTHsi Haf Xo-
JIOAHBIME ¢ OrPANK/AICHIKMH CTeHKaMH . [IONIIONILAME ¥ XONMOHHbIMi 3TaxkaMu 8 CeBepHOM

CTPOHTENBLHO-KIIRMAaTHYECKO! 30KEe 0.9
nepeupbrmg Hap, HEeOTANJNBaeMbiMi THOABaNaMH CO CBETOBRIMH IpOEMaM¥ B CTEHAX . 0,75
€PEKDPHITUS Hay HeoTaNJHBaeMbMH NOJBaJiaMH (€3 CBETOBbIX NPOEMOB B CTeHax, Pac- .
TOJIOKeyHble Bolille YPOBHS S3eMITH 0,6

EDEKPEITHS HAN HEOTAIVIHBIEMBEIMH TCXHHUECKHMH NOATIONBSME, DACTIOJIONEHHbIMH HH-
e yposum sewns, . . . . o 0,4




Tatruua 1,12 HopmaTMBHGE TeMIepaTYPHLI nepenaj A" pas pasMuaHLIX
erpamMAaoNUX KOHCTPYKORME

AT, °C, pns
g =
pt
3javHsa B NOMeleHHs b5 s
5 ROKPBITUH a
u veppaunsix | EJE
§ nepeKphTHS =) t=
; e
B $=8
§ [~=g
- QmO
EoR
1. 3panun  xusbie, GOJILHMUEBIX Yupempaenull (Gonbuuy,
RJIUHHK, CTAMOHAPOB H rocnurasiell), pPOAMIILHBLIX JOMOB,
[AOMOB peCeHKa, [OMOB-MHTEPHATOB . IR NPECTapelibX H
MHBAJINJOB; CHaJibHple KOpmyca oOueo6pasoBaTeNbHbX
AeTCKMX LUKON; 3[aHusi AETCKHX CajfoB, scyielf, scheii-ca-
0B (KOMOHHATOB), AeTCKHX JIOMOB H JETCKHX IPHEMBHKOB-
pacnpegenutenel 6 4 2
2. 3paHus pgucnavcepoB H aMOyJIaToOPHO-MONKKIHHAYECKHX . .
yupexciesuil; yueOubie 3fapun  o6ueoBpasopaTesIbHbIX
JIeTCKMX LIKOJ 6 4,5 2,8
3. OfuiecTrenubie afauusi, KPOME VYK33agHBIX B min, 1 H 2,
83 MCKJIIOUEHHEM NOMemeHuil ¢ BJaMHHIM HJAH MOKpBIM pe-
JKUMOM 7 5,5 2,5
4. Tlomewjenus: OOIeCTBeHHbX 3AaHHN ¢ BJAXKHBM WiM
MOKPBIM DEIKUMOM, ecJIH: R
He [IoNyCKaeTCH KOH[IEHCAIlMA BJIaTH  Ha BHYTDeHHEH Yio-
BEPXHOCTH CTEH M TIOTOJIKOB tB-—tp 0,8 (tB_—-tp) 2,5
He [ONYCKAaeTcsl KOHIEHCAIMA BJIAFH Ha BHYTPeHHeH nNo- 2.5
BEPXHOCTH TONBKO NOTOJKOB 7 0,9 (tB—-tp) 4

NpuMeuauuns, 1. 3HaueHAs] HOPMATHBHOrO TEMIIEpaTYpPUOTO Nepenafia AJisl NepeKphbi~
THY waj Npoe3faMH, TiofiBallaMy M NOANOMbAMY B NOMELeHusnX OCUIeCTBEHHBIX 3/auuil ¢ BJIa¥Ke
HEIM WJIH MOKpBHIM DEXXHMOM He HOPMMDYIOTCH, €CNnH SKCIJIyaTalusl STHX NoMenienuft He cBssaMa
€ MOCTORHHLIM NpebbiBaHueM B HuX JHOfied, a TaKike Mpu TEMrepaType NOBEPXMOCTH MOJa BLILE
23°C. 2. / — TeMnepaTypa TOUKM pOCHl, °C, DM DaCuYeTHOH TeMIlepaType ¥ OTHOCHTeNLHOR
BJIaXKHOCTH BHYTPEHHEro BO3[yXa

olpefiessieMoro no ypassennio (1.16) npu pacueTHofi TeMIepaType HapyXHOIO BO3-
Jlyxa, paBHOH cpejiHelt TeMnepaType Han6oJsiee XONOAHOH NATHAHEBKH.

"B Ta6u. 1.13 npuBefeHn! HOPMATHBHEIE JIaHHBE NO BEHYHHE TpeGyeMoro Co-
NPOTHBJICHHS TeMJIonepejiaye U5l 3anoJHEH i CBETOBHIX NPoeMOB (OKOH, Ga/KOHHBIX
HIBepeil B ¢oHaped).

Pekomengamun IHHWIIDKunuma no KOHCTpYKUMH 3anOJHEHHS CBETOBbIX
NpPOeMOB HaDYXKHbIX CTeH XKHJIBIX 35aHHH C BLICOTOH sTaKa 2,8 M (¢ yueToM BO3LyXO-
NPOHHLAEMOCTH) TIpeficTaBaeHsl B Ta61. 1.14. [IpH HeBOSMOKHOCTH H3TOTOBJICHHA HA
MéecTe M SKOHOMHYECKO# HeneJecoo6pasHOCTH NOCTaBKH H3 APYIMX paiiOHOB 3amnoJ-
HeHHil CBETOBBIX IPOEMOB C TPOFMHEIM OCTEKJIEHHEM BpeMeHHO, o 1983 r., ponycka-
€7TCAl IPHMEHEHKE 3aMOMHEHHH € JIBOHHBIM OCTEK/JICHHEM JJIsi pallOHOB € pa3HOCTHIO
TEeMrepaTyphi BHYTPEHHErO BO3yXa W cpeinell TeMmepaTyphl HaHGosee XOJOAHOM
nsaTHAHEBKK go —b6° C.

Husmas temnepatypa. BHyTpeHHell TOBEPXHOCTH OIpaKJaioulefl KOHCTPYKUHH
JI0J1XHa ObITh HE HIKE TEMIIEPATYPHl TOYKH pockl. [1pH 3TOM pacueTHasi SUMHSAS TEM-
nepaTypa HapyHOro Bo3fiyXa NpPHHHMAaeTCsl B COOTBETCTBHH ¢ Taba. 1.1. Ilpu onpe:
JleJIeRHH TOYKH POCEI OTHOCHTE/IbHAS! BIAKHOCTb BHYTPEHHETO BO3AyXa Jyisl 3aHuH
JKHABIX, GOBHAYHEIX YUPEXKAEHHI, AHCIIAHCEPOB, aMOYJIaTOPHO-TIOJHRINHHYECKHX
YUpEXICHHH, POAMILHEIX JOMOB, JIOMOB-HHTEDHATOB JUIfl MpPECTAapeJIEIX H HHBAJH-
IoB, o0meoGpasoBaTesbHbIX JETCKHX IIKOJ, AETCKHX CafioB, fcieil, sicaeji-cajoB



# CBETOBBIX

Ta6nuua 1.13. TpebSyeMoe conpoTunnenue Ten p

npoemMoB Rzp

Aage 3aro

Paznocts TeM-

R, w2 K/Br

1. 3pauus  XKuible,

CKHX €afoB, siCyeH,
-2, OGuIeCTBEUHBIE 3a2HMS,

MoM

riepatyphbl
BHY TPEHHErO
BO3AYXa o )
3auun ¥ OMEILEHHs cpenHel TeM- e 8

niepaTypsi nan- | 8 = %o
Gosee xoJrof- = B 2 2
HOH NNTHAHEB- | & Ea
wn, °C g8%| 58
- . o¥a oS
GonbHUuHBIX  yupexaentit (Gonbamun, | Ho 25 0,17 16
KJIHHHK, CT2MOHApOB M rocmuraneli), mucnancepos, auby- | Copme 25 no 44| 0,34 0,31
JIaTOPHO~NIONMKJIMHUYECKHMX  YUDeXJeHud, pPomuibabiX po- | Ceoiie 44 fo 49{ 0,38 0,31
MOB, fIOMOB peGeHKa, SOMOB-HHTEPHATOB JUIsl mpecTapesinix | Ceoiue 49 0,52 0.48

¥ MHBAJIMIOB, OBLICOGPasOBATEJIBMBIX AETCKMX IUKOJ, feT- -

siciefi-canoB (KOMOMHATOB), [€ TCKUX
OMOB ¥ 1eTCKHX [pHEMHHKOB-pacOpefie/uTe el

KpoMe ykasaHHBIX B T, 1, sa| Jlo 30 0,16 0,16
HCKJIIoUCHUEM TNOMelleHnii ¢ BJIAXHBIM HJIM MOKpEM pexu- | CBrue 30 no 49| 0,31 0,31
Cablue 49 0,48 0,31
3. Ilomewerun obuecTsedymX 34awufl © BjaxkunM uaw | Jo 30 0,16 0,16
Ceuire 30 0,31 G,I6

MOKPEIM peXuMoM

Tagganuua 1.14. PekoMEHAAUMY NO KOHCTPYKIUU 3ATIONHEHMA CBETOBLIX TPOEMOB
HAPYKHBIX CTEH KuALX 3ganuh [12]

o Cpenusa TeMnepatypa wau6onee xoJioaHoll nsaTHAHeBKu, °C
o8| 5| —w0f —15|—20f 25} —30 | —85 | —a0 | —5 | —50 —55
58 o
flpn pacueTHOil CKOPOCTH BeTpa 5 M/C
16 Ol Cl P1 P2 P2 P2 T2 T2 T3 T3 T3
12 Ol C1 Cl Pi | 324 | 24 T2 2 T2 T2 T2
9 Ol Cl Ci Cl Cl Pi Tl T2 T2 T2 T2
8 Ol Cl Cl Ci Cl P1 "T1 Tl T1 T1 T1
Fpu pacueTHO¥M ckopocTH BeTpa 8 m/c
lg P2 P2 P2 P2 T2 T2 T3 T3 T3 T3 T3
1 Pl P1 P2 P2 P2 P2 T2 T2 T3 T3 T3
9 Ol Pl P1 P2 P2 P2 T2 T2 T2 T2 T2
5 o) Cit Ci Ct Pi Pl Tt T2 T2 T2 T2

ITpuseuanne O-— onunapyoe ocrexsienue; C-— ZIBOTiMOE OCTEKJeuMe B CN2peBMBIX

nepetfieTax; P — [BOfHO® OCTEKNEHHe B PasfenbHbIX TepellJeTax:

HHQGPE ~ KOJIMYECTBO YIJIOTHEEHLIX NPHTBOPOR E SaNOJIHEHHKH.

T — TpoliHoe OCTeKJeHne

Z
Ta6nuua 1.15 3navenun xoddduonenta v g cxem /—d4

CxeMa refno- 3uavenue 1 np¥ a/6
TPOBOSIHBIX
BRJT 3
et |00 [ oo | ot [ oz | ar | os | 08 | 1 L5
1 0,12 0,24 0,38 0,55 0,74 0,83 0,87 0,9 0,95
2 0,07 0,15 0,26 0,42 0,62 0,73 0,81 0,85 0,94
3 0,25 0,5 0,96 1,26 1,27 1,21 1,16 1,1 1
:, ¢ 0,04 | 0,1 0,17 ,32 0,5 0,62 ] 0,71 0,77 0,89



Ta6anuua 1.16. 3 na b Ta 1) AaA cxemel &

3nauenve 7- opu a/b
8,/6
o/ 0,04 0,06 0,08 0,1 0,12 0,14 0,16 0,18
0.5 0,011 0,025 0,044 0,071 0,102 0,136 0,17 0,205
0,25 0,006 0,014 0,025 0,04 0,054 0,074 0.092 0,112

(koMGHHATOB) M IETCKHX JOMOB npuummaercss 556%, a aisi npourx oOieCcTBEHHEIX
ananui — 50%. . o

TemnepaTypa BHYTPEHHEH NOBEPXHOCTH OFpamjaloliell KOHCTPYKIWMY Ges Tem-
JIONPOBOAHOrO BK/IOUEHHS ONpejiensieTcs no ¢opmyJie

]‘32 (ta — 1), (1.17)

Ty =lg—

e, R, naxomures no ¢opmyJe (1.5), a Ry uMeer yxkasanuwbie iuisi GopMyJis: (1.5)
3HauEHHs.
. Han6onee nu3Kas TemnepaTypa BHYTpeHHel IOBEPXHOCTH B YIVIY BEMHCIAETCA
10 Mpu6ArKEHHO popmyne
: Ty = Ty — 0,18 (¢{y — tu) (1 — 0,23R,). (1.18)
IMpy HANHYME TeNJONPOBOAHBIX BKJoWeHHH (Imadparma, CKBOSHOH WIOB H3
PacTBopa, CTHIK aHeJel, HeCTKIE CBA3H CTeH O0AeryeHHOH KIalKH ¥ Aip.) HUswWasng

“TeMiepaTypa BHyTpeHHel NOBePXHOCTH Orpaxjalouiell KOHCTPYKUUH OnpejiesisieTes
1o GopmyJie

’ » : R, Rgc"‘ ) k |
.TB S tB — Rgzn [l + ’n( _R, band 1)] (ta - tﬂ)v (1-19)

o

Tae R, u RY™ — conpomsnenns Tenionepefaue orpaxiatonleil KOHCTPYKIMM CO-
OTBETCTBEHHO B MECTaX TENJONPOBOAHLIX BKTIOUENHi ¥ BHE STHX MECT, onpefensie-
mae no.dopmyae (1.5), M2 - K/Br. . .
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Puc. 1.1. CxeMbl TenJONPOBOAHHIX BKAIOUEHHH B OrpaXJ2OLIMX KOHCTPYKIMSX.

tl‘l
7777774 | 7Y e
Les§ Za M %ﬁ* \%8 =
3 9
4, t,

3nauente KoapduuuenTa 1) B ¢opmyae (1.19) saBucut o1 pasmepoB H pacnoso-
JKeHHs] TeNJIONPOBONHEIX BK/IOueHHH. CXeMbl TENJION POBOJHLIX BKJIIOUEHHH B Orpax-
J2IOWMX KOHCTPYKIMAX TNpHBeJieHH Ha puc. 1.1, a 3Hauenus 1 — B TaGur. 1.15u

: a
1.16, IJie IPOMEIKYTOUHEIE SHAUEHUs] HaxoisTcs yHTepnoasnmedi. Ilpu e 1,6
Lasi cxem ]—4 Bvecto dopmyaii (1.19) Henonbayercs: ypasrerue (1.17).

Hiiswas TemnepaTypa BHYTpPeHHE NOBEPXHOCTH HEOAHOPOAHOH orpaxaomei
KOHCTPYKIIMH B MECTaX TEIJONPOBOJHKIX BRJIOYEHHH, He NPHBE/ICHHBIX Ha PHC. 1.1,
a TaKKe B MECTAX CONPSKEHHS C APYTHMH KOHCTPYKLHSIMH ONpejiesisieTcsi ua OCHO-
BaHHH pacueTa TeMIepaTypHOro nojia gparMenta KOHCTPYKUHH. .

SKOHOMHMYECKH 11eJieco06pasHOe CONPOTHBJIEHKE TEnJonepefaye orpakameH

KOHCTPYKUMH R3¥ 10/KHO GEITh He MeHble NPOU3BefeHus RPm, rae R’ onpenens-



eres: 1o popuyae (1.16), a m npumimaercs no 1a6n. 1.9 wm 1.10. 3navenne R

yCTaHaBJWBAETCS TYTEM CPABHEHUA PA3AMUHEIX BAPHAHTOB TIO BEJUUHHE DPHBEJCH-
‘ALIX 8aTpat, py6./M2, onperenaemoil no dopmyJe

s —lornep? Z
I=C+36-10° or.ep’ “or.mep
. +3,6- 10 AL

rae C — ceGeCTOHMOCTD CTPONTENILHO-MOHTaXKHBIX pabot B pacuere Ha 1 M2 orpamja-
joweli KOHCTPYKIHE 6€3 yuyera HaK/MaJHEIX PacXOfIOB M NJIAHOBHIX HAKOIUIEHHH, of-
pefieJisiemast 0 JEHCTBYIOMyM [Vl KOBKPETHOTo paliona HOpMaTHBaM, a NpH paspa-
GOoTKE THIOBEIX IIPOEKTOB — JISl YCJIOBUH, YCTAHOBJICHHEIX JEHCTBYIOIMME HHCTPYK-
wasME, PY6./M%; fo, o — CPeMIHSISi TeMmepaTypa Hapy KHOIO BO3JlyXa 3a OTONHTeb-
wpift neprol, °C; Zy, po — NPOJOMKKTENHOCTL OTONKTENBHOIO Neprona, 4w/ron;
m ~— KO3(POHIIEHT, YUHTHLIBAIOWIKH JONMOIHHTENbHbLIE NOTEPH TEMIa 8a CYeT MU~
(usIbTPalH HAPYXKHOTO BO3JlyXa H NpHHEMaeMmbii paBeHem 1,05; C; — cTtomMocTb
"TenOBOA SHEpruH, py6./TIK; It — Kos(hHNEEHT, YUHTLIBAIOMEH NEPCIEKTHBHOE
H3MEHEHHE CTOHMOCTH TErJIOBOM SHEPrHM (sl NOMEIUEHHH OGHIECTBEHHEIX 3JanHi
C BJI@XKHEIM H MOKPHIM peXuMOM Ip = 1; /iyl MPOYHX IKHUJBIX H OGIIECTBEHHEIX
spamnit Iy = 1,3); Ey — HOpMAaTHBHBIH KO3pHIHERT S(PGHEKTHBHOCTH KanuTaib-
-HHIX BJOKEHMH, NpHEHMaeMeilt paBHEM 0,08 rog— L. )

" "Ilpy TpOEKTHPOBaHMM = 3JaHMii JieueSHO-NPOPHIAKTHIECKHX  yupeKaeHHi,
JETCKUX JIOIKOJBHBIX YYPEKJCHHH, NOMOB-MHTEPHATOB JUIs MPECTapesNbiX M HHBa-
e, 001,e00pasoBaTe EHLIX WK, DIKOJ-HBTEPHATOB H IETCKHX JIOMOB B (JOpMY-
Aax(1.20)n (1.21) Z,, ., — NPOOMKUTENBHOCTS IEPHOJIA C TeMMepaTypoil Hapyx-
HOTO BOsAlyxa He Beulie 10° C, JUisi NPOYHX SKUIHIX M OGMIECTBEBHEIX 3IaHRH — Npo-
JOIXUTENBHOCTL MePHOMia ¢ TEMIIEpATypPOl Hapy:KHOro Bosfyxa He eruue 8° C (ci.
Taba. 1.5). )

Ipu BaJVYHH TENOH30/EPYIOWIEro cioa (yTenyINTeA) IPefBAPUTENLHOE 3Ha-
HEHWe ero TOJNIMHE, M, Onpejesifercs no GopmyJre

mCqly

, (1.20)

6y1~= 1,9. 1()—3)\,“ - ) Tlyr (tpg— tm‘..nep) ZOT.rlemeTlT,
_ E.h, C.

L2 i (1.21)
VT - ¥T

rie Ay, — pacueTHuHl KO3(HIHERT TenJIONpOBOIHOCTH TeNJIOHSOMSIIHORHOTO CII0sl,
B1/(m - K); ny, = 0,85 — OpHERTHPOBOUHOE SHAUEHHE OTHOMICHHS TePMHUECKOTO-

CONPOTHB/ICHHA TeNJIOH3OJSANMOHHOIO €0 K CONPOTHBJICHHIO TemJonepeaue
_Orpaxpaemiell KOHCTPYKnuH; C, — CTOHMOCTb MaTepHasa TelJOH3O0MSIIONHOTO
cios1, py6./m3. b
- Tnavoit CHuIT II-J1. 1—71% Kunsle sfauuss B KHALIX 303HHSIX BEICOTOH 9 1
Gosee sTaxelt, Kak HPABUJIO, NOpeLyCMAaTPHBAETCS YCTPONCTBO TEMJOTO 4epAaKa.
Yepaaunoe NpoCTPaHCTBO KPHINIM HCTOAL3YETCS B TOM CJly4ae KaK cGOpHAs BEHTH-
JISIIIHOHHAs] KaMepa CTaTHUeCKOro JaBJIeHHS! Il BCEX BEHTHJSIHOHHBIX KaHaJloB
HUJLIX TIOMellenyii, BOSSYX H3 KOTOpPOil yjamdsiercs: uepes ObIily10 BHITSIKHYIO LIaX-
1y [22]. KonctpykTHBHbIE OCOGEHHOCTH TENABIX YepAKOB OMHCAHE B riiase 4.
YeTpoficTBO  TENJIOrO uepfiaka NOSBOJSIET YMEHBIIHTh TEMJIONOTEPH Yepes.
TICPEKpLITHE MEXKIY BEPXHHM 5TayKOM M 4epPHauHEIM NPOCTPAHCTBOM. .

Kprillla ¢ TemIbIM YepAaKOM COCTOHT H3 TOKPHITHS, HapYXKHEIX CTEH K 4epjiai-

HOTO repexpritiA. IToKpEITHE BHINOAKSIETCS, KaK NPaBUJIO, C YTENJIEHHEeM, lepeKphl-
THE — Ge3 Hero. TommHa M MaTepHayn HADYXHEIX CTeH yeplaKa,~%aK NpaBuio,
TMPHHYMAIOTCA TAaKHMH e, KaK W HAPY:KHBEIX CTeH 3JaHMs, TOJMHA YTENJHTEs B
TIOKPEITHH OnpefielisieTcsl pacueroM. BHTsKHag MaxTa, COe/RHSIONasl 06LeM TenIo-,
TO uepnaka ¢ HapyKHBHIM BO3LYXOM, MOXKET BHIIOJHSITHCS C SOHTOM JJIsi 3allHTHI
OT 0cajikoB U Ge3 30HTa ¢ BofocGOpHBIM TOAicHOM. B mepBoM cilyyae COnpoTvBie-
HHE Tenjionepefiaye CTeH MaXTH JOMKHO COCTAaBNsATh He Menee 60% pacueTHOro Co-
NPOTHBNIEHHSA TenJionepesiaye NOKPEITHSI, BO BTOPOM .CJIyuae OHO He HOpPMHpYyercsi.
KoHeuyoji 1e/bI0 TenJIOTeXHHUECKOTO pacyeTa TemyIOro 4Yepfiaka aBJseTcs
BHIGOP KOKCTPYKLMH TIOKPHITHS H ONpeJieiekie BeJINuMEbl TeNJIOBHX NOTEpD yepes



TNEpEeKph(THE MEHAY BEPXHHM STaXKOM H TeIJIBIM YepAaxkoM. HUEeUCTBHTeIbLHOE. CO-
NPOTHBJIEHUE TenJionepefaue NOKPHITUS TEMIOrO ueplaka JOMKHO O6eCIeuyrBaTh
HEBHINMaJleHNe KOHJEHCaTa Ha BHYTPeHHeH NMOBEPXHOCTH NMOKPEHITHS U HA BHYTpeH-
Hefl NOBepXHOCTH CTEH B YIVIOBOH 30HE, Hanbosiee YAaJeHHOH OT BeHTHJISILHOHHOTO
6si0ka. J1Ast 3TOrO TEMmepaTypa COOTBETCTRYIOLIEH MOBEPXBOCTH JOMKHA OLITh He
BH3Ke MEHHMAJbHO JIONYCTHMOM TeMnepaTypEl By TPeHHeH NOBEPXHOCTH OrpaxkIeHU !
Liow npuHEMaemol no taba. 1.17 B 3aBHCHMOCTH OT pacyeTHOll TeMnepaTypnl Ha-
py:KHOro Boapyxa (o napamerpam B).

TNockoNbKY KOSGBOHIHEHTE! TEPMHYECKOI'O CONPOTHBJICHHS! MPH Temjoo6MeHe
MEXKIY BOSJyXOM M BHYTPeHHEH NOBEPXHOCTHIO OrpaJAOLMX KOHCTPYKUHH 3a-
BHCST OT TEMIIEPATYPhi, PAcyeT BHIMOJIHAETCA NYTeM NOCIeS0BATENLHONO ITPHOIIHIKE-

HUA B caefyiouiem nopsiake [27].
Ta6nuua l7‘1.17. 3Haye Husl MHEMMAbLHO ' 1. Onpefiesnisiercst pacxof BO3LY-
A°“%ﬁ,’;’;g,?ﬂog:x'ﬁ.%‘;’;{gg;::yf:::"e"‘ xa, Kr/y, NIOCTYMAIONETO Ha OJIHY CeK-
LMIO Tenjoro uepjaka:

G=m[G,+ 17 (v—5) —

tygs °C tpon, °C .
—2,4@¢s—91, (122
‘ég ’l‘g rjie m — YHCJO KBapTHp 3Jianus, Co-
30 0 OTBETCTBYIOIIHX OJHON YeplaiHOH CeK-
—40 —1 umy; G, ,— HOpMaTHBHEI PacXojl BO3-

- Iyxa, Kr/u, Ba OfHY KB2pTHPY; U —

NMpumeuanne. IlpoMexyrounbie 3ua-  pacyerTHasl CKOpOCTb Betpa, M/c; ts—
MeHUsY AOTYyCKaeTCst onpenenaTh Jivgeliuoff uu-

;epnonﬂuueﬁ. pacuetHasl TeMIIepatTypa HapyIKHOro
. BO3JlyXxa no napamerpaM b, °C.

2. OnpefiessieTcsa yaeNibHOE TERAOBLIIENEHHE TPYGONPOBOJIOB, Pa3MellaeMbiX Ha
TeIJIOM ueprake, B pacdere va 1 M? myonaan ueplaka, B1/M%

gr == 0,77n, (1.23)

rjie 1 — 9uC/Io 3TaxkKeld 3JaHus.
3. C Hcrosib30BaHKeM NPHOGIUEHHOTO 3HAYEHHS] TEPMHYECKONO COMPOTHBIIE-
HUSl pH TerIoo6MeHe MeXK Iy BO3JyXOM K BHYTPEHHEHl NOBEPXHOCTBIO OrpaKAeHHi

Ry =0,115m2 . K/Bt onpenensiorcsi 3HaYEHAA TEPMHEYECKMX CONPOTHBJIEHH Tel-
Jionepesiaye:

" JiJst MePEKPHITHS MEXKJly BEpXHHM 2TaykKOM 3JaHMSl H TENJIbIM YepJaKoM
R™P — 0,93 -}- R™P ; (1.24)
JJIst MOKPBITHS Temloro uyepfiaka (¢ yuetom taba. 1.6)
R = 0,158 -} Ri™ -+ R (1.25)
JUiAl Hapy*KHOH CTeHBbI TerIoro yepfaka (c yyerom tabu. 1.6)
R*"=0,158 + R, (1.26)

rze RY°P, Ri% u R’ — TepMHueCKoe CONpOTHBICHHe COGCTBEHHO OrPaXKJAIONIHX

KOHCTPYKIWHi COOTBETCTBEHHO MEPEKPLITHS, NOKpeiTHs U cteH, M® - K/Bt; R, —
pacueTHOE TEPMHYECKOE CONMpOTHBAEHHE CHEXHOFO MNOKPOBa, NPHUHHMAeMOe pab-
meM 0,086 M2 - K/Br. )

" Pexomennyemoe 3HaueHHe TEPMHYECKOrO CONPOTHEJIEHHS TENJOnepeiaye nepe-

KPBITHS! MEKAY BEPXHHM 5TAXKOM H TeIUIEIM uepfiakoM R™P saBHCHT OT sTamHOCTH
sfanusi: 9-sraxkHoro spanus — 0,32, 12-sraxsoro — 0,28, 16-sramuoro —
0,25 M* - K/Br.

”  Temotexyuyeckie CBOJICTB2 MaTepPHa/IOB ONpPEAENSIOTCS H3 YCJOBHSA, 4TO
BNaXKHOCTHEIH PEXKHM NOMeINeHHsT TEeMJIoro yepjiaka cyxofl.



4. Onpenensiercs yepelHeHHOe 3HaYEHHE TEMNIEPATY b BO3MyXa B TeIJIOM Yep-

RaKe: FTep Frox FCT e
(0'278‘0 + —R;;,,—) foen (R—— + F) tyg -+ goF"P
e U Y e - (50
. ’ G -+ RUeP + Rnox + Rcr

[ie ¢ — TENIOEMKOCTL BO3lyXa, MpHHHMaemasi paBHOH | gJx/(xr - K); Lo —

remneparypa BO3JlyXa, MOCTYNAlOWEro Ha TelLill yeplak, paBHasi TeMnepatype
BO3JlyXa TOJ| NMOTOJIKOM TMOMEIIEHHH H NpHHHMaemas Ha 1 °C Bpuie pacyerTHOM

TeMmepaTypH BO3JyXa KHABX KomHat, °C; F™P, F1% y F°T _ muomame
COOTBETCTBEHHO TEPEKPHITHS MEXKJly BEPXHHM STAXKOM H TeNJIEM 4epJaKoM, MOKPE-
TS H HADYXXHEIX CTEH TEIVIOro uyepjiaka, M2 (sl NpefBapHTeJbHEIX PaCY€TOB JO-

nyckaercst npuEuMate FOT = 0,4F"%%).
5. OnpefienisieTcsi MEHAMaslpHasl pacueTHas TeMmIiepaTypa BosflyXa, T. €. TeM:
nepatypa Bo3JlyXa B YIVIOBOH 30He HAPYMHBIX CTEH:

r
t?;:: = tpey — 3,54 (Ppeyy — tqep) T/Fn—ox ’ (1.28)

TJie 7 — MaKCHMaIbHOE YJATEHHE YIJIOBOH 30HY Hapy KHBEIX cTeH OT GJInKaiuiero
BEHTHJ/ISTHOHHOIC 6JIOKa, M-
6. Onpenensiores npubmkentre (st Ry = 0,115 02 - K/Bt) 3Hauenus Temne-
paTypel BHyTpeHHeli noBepXHOCTH [OrpaialoX KOHCTPYKUMH TemIoro uyepjaka:
JUIsl NEPEKPEITH S MEXKY BEPXHHM STaKOM 3[AHHs H TEIUILIM Y€PJAKOM

0,115 :

tnn;p = tqep + Rnep (tneﬂ - tqep); (1 -29)
JutA TOKPHITHS TENJOro yepjiaka
0,115
- tggx - tqep - RIOK (tqep - tnB); (1.30)
JJIsi Hapy»KHOH CTeHBl TENJIOTO "epAaKa
. 0,115
fip = biep — —par~ (Cep —tup): (1.31).

a TaKKe cpeJlHeapHMeTHIeCKOe 3HAaYeHHe TeMINepaTyp BHYyTpenHell NMOBEPXHOCTH
NCPEeKPLITHS. B NOKPHITHS:

[ICB ___ € TIOK
fop: = 0,5 (fnF -+ 100" (1.32)
-+ _ 7. OnpefiesisiioTcsl YTOYHEHHEIC 3HAYEHHS! TEPMHYECKHX CONPOTHBJICHHH MpH
Teryioo6MeHe MeXK/Jy BO3LYXOM H BHYTPEHHEH IOBEPXHOCTRIO OrpaIeHHH Temjoro
vepjiaka:

JIJISL IEPEKPLITHS MEXAY BEPXHHM 3TaKOM SJaHHA H TEIJIbIM YepAaKoM

I

gep = 0.33 H (1.33)
2,44 (1P — 1e)"% -+ 0,046 (90 -+ 13" .
'BJISl TIOKPBLITHS TEnJIoro Yepiara
NoK ___
s 0,173 (6,6 + 1) (fgep — o) 1 0,046 (90 + 20+ (1-39)
BAd . Hapy)KHOI‘:l CTEHBHI TEMJIOro uyepjaka
i
R§T = i noB __ 4CT  * (1.35)
1,86 (48 — £7) 9% 0,015 (177 + fg9° -+ 1) — o

S
yep p



8. Onpenesioresl yTOUHEHHBIE SHaYEHHS TeMIIEPATY Pbl BHYTPeHHeH TOBepXHOC-
TH NePeKpLITHSA
rep

P =g 0+ ?}ep_ (pers = tuep) (1.36)

H TNOKPHITHS
RHOK

B
JII0K __ tyep — T{’E (tyep — tup)-

-(1.37)

9 OH]JEILEJIHCTCH MHHHMAaNbHasi TeMnepatypa BHyTPEHHeH TIOBEPXHOCTH CTeH
B b’l‘.HOBOM 30He

- CT
b = rp — 0,004(42,5—— ; )(t‘ﬁgg.—t - (1.38)
- - }
H NOKpLITHSA
. l'(OK
f = baep — —now R,m (Fep —tup)- ) (1.39)

4 00K C,
Kax tﬁm. TaK H 4, AOJIKHBI ObiTh He HHIKE tnon’ MpHHEMMaeMoil no 1aén. 1.17.

B npOTHBHOM CJ1y4Yae TEPMHYECKOE CONPOTHBJIEHNE OrPaK AAIONIHX KOHCTPYKUEH He-
OGXOMO  COOTBETCTBEHHO YBEJIHUHTD.
10. Onpegiensiercs ycpeHenHLiii yeIbHEL TEIUIOBOM NOTOK uepes NepeKpLITHe,
Br/m?: - e — bue
: =" TP 40
q Riep ( 1.40)
yT

e R“ep - YTOYHEHHOE 3HaYeHHe TEPMHYCCKOFO COMPOTHBIIEHHS MePEKPHITHS,
onpe,u,em{emoe o opmyJie
1€ - €] TIE] .
RYP = 0,115 + Ry - RyP, (_1.41)

rae R,’Z;ep — 70 e, 4T0 B B popmyyie (1.24), a RIP onpenensiercs o popmy.re (1.33).

. C Hesbl0 OUEHKH SKOHOMHYECKOM 3((EKTHBHOCTH YCTPORCTBA TEIIOrO
qepnaxa ¥ BLIOOpA ONTHMAJIEHOM KOHCTPYKIHK: NOKPEITHS OMpEJIeNsieTcs: yMeHbile-
HHE HODMHpYeMEIX TerIJ'IOI'IOTepb 3MlaHis B pacuere Ha | M2 obmieli N/OWANH JKHe
sioro poma, Br/m2: Agp = Ko (Gyopwm — 9> (1.49)

T 4,0py —— HopMupYemoe TiaBoit CHull I1-J1.1- 71* 3HAUCHHE TENJIONOTEePh Yepes
Orpadfialoniie KOHCTPYKIMH UJLIX 3fankfi, MpHBUMaemoe paBHbM 35 Br/m%
Ky — xosbHIMEHT NPHBELEHN S NJIOMLa/H YePAaYHOTO NEPeKPHITHs K oblef mio-
WA} 3KUJIOTO JIOMAa, COCTABISIIOUIMH Jast 9-sramuepix gomoe — 0,16, 12-sT1am-
HEIX — 0,12 u 16-312:HRX — 0,09, -
OnTuMajbHE BAPHAHT HAXOMUTCA NO MHHHMYMY TIPUBEREHHLIX 3aTpaTr € yue-
TOM CTOMMOCTH TEIJIOBOH SHEprHH M 5JIEMEHTOB Orpa)KJaloHHX KOHCTPYKIIHH.

1.4. NMPOBEPKA OTPANKAAIOWIMX KOHCTPYKUMA
HA TEINJICYCTOWYUBOCTD.
NPOBEPKA TEMNJIOYCBCEHMA NOBEPXHOCTM NOJIOB

B pationax co cpenHeMecsuHol TemnepaTypol uwoust 21° Cu peiue JUisi 3f2anuii
JKUJILIX, GOJIBHIYHEIX yupexzeHi (GonbHuL, KIHHIK, CTAIHOHAPOB K rocmuTtale),
JHCITAHCEPOB, aMOyJaTOpHO-NONMKJIMHIYECKHX YupeKIeHNH, POIMJILHBIX JOMOE,
HOOMOB pebeHKa, IOMOB-HHTEpHATOB JJIsl IIPECTAaPE/IbX H HHBAJIHJOB, JETCKHX CafoB,
Acne, fCITefi-CaJioB (KOMGHHATOB) H JETCKHX JIOMOB Orpaxjaloliie KOHCTPYKIUH €
TenJI0BOi PIHepuPIEH HaPYIKHBIX CT€H Menee 4 W MOKPHTH MeHee 5 JIOJKHBI HMETb
“Fakyio TEILIOYCTOHYHBOCTb, NPH KOTOPOH aMIyIMTyRa KoneGanmil TeMnepaTypel HX



Ta6auna .18 3nauenns xosddRuEHTa NOraOMEHRA COMICYHON paanannu

MATEPHANOM HAPYKHON MOBEPXHOCTH OFpaXAAIOIEl KOHCTPYKHMH P
\.

R4
MaTepuasl HapyJKHOH NOBepXHOCTH o . MaTepuasn mapysxuoll 1j0BepxHOCTH P
AnmoMunMii 0,5 Py6epoiln ¢ necuanodi nocenxo#H 0,9
Ac6ecTOLEMEHTHBIE JIHCTH! 0,65 Cranb JIMCTORAs, OKpaLIeHHAs
AcdanbToGeTOH 0,9 KpacKoii:
BeTOHB! 0,7 Genoft 0,45
Jlepero MeOKpalleHHOoe 0,6 TeMHUO-KpacHO# 0,8
Bauumueifl CJIOH  pyJionHOH KpoBNR 3eneHol 0,6
¥i3 €BETJOro rpasusg 0,65 CTaab KpoBeJiIbHaf OLMHKOEaHHAs 0,65
Kupnny TAHHSHEY KpacHbill 0,7 Creks1i0 0GIMIOBOYHOE 0,7
-Kppovd CHJMKATHEL 0,6 HITykaTypka H3BeCTKOBasg TeMHO-
OGAHUOBK2 NPHPOOHLIM KamueM Ge- cepasi HJIM TEpPPaKoTOBasi 0,7
JIEM 0,45 INTykaTypKa meMeHTHan:
Oxpacka CHJIHKaTHag TeMuo-cepas 0,7 CcBeTNO-roJiybasn 0,3
OxpacKa H33eCTKOBasn Genast 0,3 TeMHO-3eieHasn 0,6
fInuTka oGNUOBOYNAS: - KpeMOBan 0,4
KepaMHuecKas 0,8
" Geslan MIM Nanepasi 0,45
CTEeKRNsINHaA CHHAS 0,6
Ta6aununa L19. Makcumanbubie u CpefiHne sSHavYeHnsl
- cy pHOIi CO. #t papguanam, Br/m*
" Topus0HTaJIB- "
Teorpadu- | BepTukanonas l-?al;x“no}:zesz- Teorpadm- | Beprukasnsuas l;_,g’;”;%’;ﬁ,’;:
- .. uecHas NOBEPXHOCTh HOCTB yeckast TIOBEPXHOCTH HOCTD
WIHPOT2, wHpoTa, :
0,
¢ w Tyakc | Icp | Tmage | Top & Tyaue | Iep huane | Zep
3 792 | 163 | 942 | 338 54 780 | 200 | 3 | a2
40 740 169 928 333 56 786 202 816 327
42 748 174 914 334 58 785 206 795 324
44 756 179 893 330 60 780 207 768 320
46 752 181 879 329 62 778 209 740 314
48 764 185 865 328 64 798 215 79 319
50 776 187 858 328 66 806 228 705 326
52 782 193 851 329 68 812, 233 698 331
BHYTPEHHEH NOBEPXHOCTH A"n’ °C, e mpeBrmuaeT TpebyeMyio A;Z, °C:
A =1 1054, +Rod... —I ) 1.43
T, W * tH 1P (L yanc cp/ir = (1.43)
AP =2,5—0,1 (ty—21), (1.44)

TJie v — BeJHUHHA 3aTyXaHHsl aMIUIHTYJEL KoneGaHH} TeMnepaTyphl HapyKHOrO
BOS/lyXa B Orpaxjalonlell KoHCTpykuu, °C; A, — MaKcUMajbHas AMIVIHTYZa
H

CYTOUHBIX KoJieGaHHN TeMmepaTyphl HapyiKHOTO BOgyXa B miose (cM. tabi. 1.5),
C; p — KO3pOUIHEHT NOTIOLIEHHS COMHEYHOH paJHanK¥M MATEPHaJIOM HapyK-
HOJ NIOBEPXHOCTH OrpasJalomell KOoHCTpyKuuu (taba. 1.18); I, - u I, — coor-

BeTCTBEHHO MaKCHMaJIbHOE H CpejiHee 3Hau€HHs CyMMapHO#i (TpsiMOit H pacceaHHO#H)
COJIHEUHON pajfianyH, NPHHUMAEMbIC AASl HAPYKHEIX CTEH KaK JiJ1si BePTHKAJLHBIX -
NIOBEPXHOCTel 3anajiuofi OPHEHTauHM, a Jyisl NOKPHITHH — KaK JJjisi FOpPH30HTalb-
HOH noeepxHoctd (1a6n. 1.19); R, onpezensiercss no ¢opmyJe (1.6).

Bennunba 3aTyXaHHs! aMIIHTYZEL KOJe6aHH TeMIEPaTypEl HapyKHOTO BO3Jy-
Xa'B Orpaxjamomell KOHCTPYKUMH 3aBHCHT OT TeNnJIOBOH HHEPUMH Orpakjarcller
KOHCTPYKIHE D M MOXEeT BEIMHCJISITRCS MO cleflylomyuM ¢opMysam:

npu D < 1,5 )

v = Ro/R,, (1.45)



I‘JlE(R% oripesiensiercss no ¢opmyde (1.5), a R, HmeeT Te e 3HaueHHs, uTo H B GopMy-
xe (1.5);
npa D > 1,6

7 R S
v=2gP (0-,83 +3,5 TK> (0,85 +0,15 —S,Vi) ( 14 0.5R, , —f—;—) » (1.46)
H K

rie SyT ¥ Sy — pacueTHpie KOSb(HIHEHTH TENIOYyCBOGHHS! MaTepHaja COOTBET-
CTBEHHO TEMJIOH3OASITIMOHHONO M HAPYIKHOrO (OT/IeJIOYHOTO HJIH KOHCTPY KTHBHOIO)
crost (cM. ta6i. 1.2), Br/(M? - K); R, , u Ry — 710 e, uto ¥ B opmyne (1.7).

B cnyuae ofiHOCI0/HO! KORCTPY KM NPHHEMAaETCS SYT = Sy, NPH OTCYTCTBUH
BOSymHEIX 1pocioex R, = 0.

Jlnst OKOH M QJOHapeEr KUJBIX ¥ OCLIECTBEHHLIX SJaHH B palioHax co cpeiHeit
TeMnepatypoll Hioist 21° C u Bouue coeflyeT npeiycMaTpPHBATh COJIHIIE3ALIH THHIE
YCTPOHCTBa € KOSUIMEHTOM TENJONPONYCKAHHSA (OTHOLIEHHEM KOJIHYECTBa TeMJIa,
NPOXOJIALIEro Y€PE3 CBETOBOH MPOEM € COMHIESAMHTHEIM YCTPOHCTBOM, K KOJIHYECTBY
Tensia, OPOXOJSIIUEro yepes 3STOT Ke CBETOBOji mnpoeM (e3 COJHUE3AMHTHOIO
ycrpoiicTea) He Bhe 0,2.

TaGnuna 1.20. KoshdunueHTs Termnonponyckanns Be.3 commuesamuTHEX yeTpolicTs

CoJlHuesaIUTHbIE YCTPOHCTBa Bes

Hapyxnnie
IllTopa wu Mapkusa M3 cBeTJIOH TKAHH 0,1
To »xe, us TeMrOM} 0,2
CTapHsI-IKANI03Y ¢ AEPEeBSIHHLIMY TLJIACTHHAME 0,
LIropa-anfosy ¢ MeTANNHYECKUMH TIIACTHHAME 0,

MemcTeRoNbEBIE (HEeNpoBeTPUBAEMBIR) . -

" IUTopa-xasmosy ¢ MeTaJTHIECKHMH TLIacTMaMu 0,
IlTropa k3 CBeTJIOH TKaHH 0,25
To xe, u3 TemMuOH 0.4

BryTpeHHLe

IlTtopa-KaJsmosH ¢ MeTaJNYyeCKUMH NAACTUMAME 0,6/0,7
TOpa W3 CBETNOH TKaHU R 0,4
To e, u3 TeMuoH 0,8

B Ta6a. 1.20 nprgefeHE: faHHER N0 KOShOHIHEHTAM TENJIONPONYCKAHHS COMH~
He3alIUTHEIX yCTPOHCTB. B uncnutene faHbl KOSQQUIHERTH JJIsi COMHIESAMHTHRIX
yctpoiicte € nuacturame nol  yrioM 45°, B 3HaMeHatene — nop yriom 90° x
nrockocT npoeMa. KosbdHnHeHTE TeNnJONpONYCKaHHS! MEKCTEKO/IbHEIX COMMHUE-
SAIUTHEIX YCTPOHCTB C NMPOBETPHBACMEIM MEKCTEKOJBHEIM 11POCTPAHCTEOM «CAeRy~
er NPHHUMaTh B JIBa pasa MeHbile. .

st oGecnieuennsi HeoOXOIMMEIX KOMOPTHBIX YC/IOBHiI HOPMHPYETCS TOKa3a-
TeJIb TerIOYCBOGHUS MOBEPXHOCTH Nojia. Mek/MiouenteM sIBJsIOTCS NOJB TIOMelle-
HUHl OGLIECTBEHHBIX 3[iaHHEl, KCIUIyaTalMsi KOTOPEHIX HE CBfI3aHA C TIOCTOSIHHBIM
npebbiBanieM B HUX JIIOfEH (3a/ibi My3eeB H BHICTABOK, (ofie TeaTpoB, KHHO K T. 11.),
a TaK¥Ke TIOJIbI, HMEIOU[HE TEMIIEPATYpy noBepxHocTH Beuue 23° C.

Tokasarens TenJIOyCBOEHHs TOBEPXHOCTH nodta Yy, B1/(M? - K), onpenensiercs
1o eaefyomym dopmynam:

€c/IH TiepBLil (BepXHH) CJIOl KOHCTPYKUHH I0Jla UMeeT TENJIOBYIO HHEPIHIO
D]: = RIS]_ > 0,5, TO

Yu=2S;; (1.47)

ecmn Dy = RySi < 0,5, a TeNJIOBas UHePIHUSs ABYX MepBbix cioes Dy -+ Dy =
== RSy + RsSe > 0,5, 10

LRSI+ S, ) (1.48)
ST 05+ RS,



ecnu D + Dy = RySj -+ ReS: < 0,5, a reriobasi HHepuMs Tpex NepBHIX CNIO-
e Di-+ D+ D3 = RiS1+ ReSe+ RsSs > 0,5, 10

y 4R,S} (0,5 + RyS;) + 2R,S% + S, L49)
" 05 RSy F Ry (PRSI Sp) (&

“B ¢opmynax (1.47) — (1.49) R;, rze i — nopsAKOBHEH HOMep CJ]Of, onpefes-
ercst o popmyue (1.3), a S; npuHuMaercs no taba. 1.2 Bo Beex Caydasx JJist XKHJIBIX
¢ OGIIECTBEHHBIX 3[aHMi NPH YCJIOBHUSX SKCmyaTauMu A.

Onpezenenrsiit no ¢opmynam (1.47)—(1.49) nokasaresb TENJNOYCBOEHHsl TO-
BepXHOCTH YOJa JJIS1 3AaHUH KUJLIX, COJBHUIHLIX YUpeXAeHUH (6onbHUL, KIMHEK,
cTallMOHAPOB ¥ rocnuTaneif), ANCNaHCEpOB, AMOYJIaTOPHO-NOJNKJIMHUYECKHX YYpexK-
peHuH, POIMJIBHEIX JOMOB M IOMOB pe6eHKEa, ZIOMOB-HHTepHATOB AJIS NMpPeCcTape/biX
W WHBANHIOB, JIETCKUX CaJioB, sicneli-caziop (KOMOMHATOB), JETCKUX JOMOB H JIETCKHX
‘NIpHEMHUKOB-pacnpefie/IuTe/lel He 0JKeH npesbunats 11,6 Br/(M® - K), a a1s npo-
ynx o6LiecTBeHHBX 3famuit — 13,9 Br/(m2 - K).

!

1.5. NMPOBEPKA OIPAXKOAIOLWMUX KOHCTPYKLIUHA
HA BO3YXONMPOHULLAEMOCTb

HopMaTiBHasi BOS/YXONPOHHMLIAEMOCTb OTPAKAAIOMMX KOHCTpYRIMH G mns
Hapy¥XHBLIX CTEH, NepeKPHITHil K NOKPHITHIL 3UJBIX M 00LIeCTBEHHEIX 37aBHil cocTaB-
aseT 0,5 Kr/(m? - u), AJist BXOAHLIX Aepetl B KBapTuph — 1,5 Kr/(M2 + u), A/Ist OKOH
H GAITKOHHBIX Bepelt IJIbIX ¥ OCIIECTBEHHEIX 3anuii — 10 kr/(M2 - u).

. OmUM onpefie/igeTcs BENUYMHA Tpe(yeMOro CONpOTHBJEHHS BO3LYXOMPOHUL@A-
Ho RIP, KoTopas BHuMCASETCS NO ClEAYIOMMM (OpMysaM:

JUIsi OTPaK/AIOMX KOHCTPYKUMEL 81anuil, 3a MCKJIIOUEHHEM 3anoNHeHu il CBeTo~

BEIX NIPCEMOB — OKOH M GaJIKOHHBIX ziBepeil, M2 + u - Ila/kr,

R:IPK = Ap/G"; (1.50)
JJ1st OKOH ¥ GaNKOHHBIX nBepeit, M? « u + [1a/s/xr,
R;:l;l — (Ap)zla/GH. (1.51)

B dopmynax (1.50) u (1.51) Ap — pasuocTb faBienuil BOSLyXa Ha HapyKHO#
H BHYTpeHHE{l moBepXHOCTHM orpasjalolinx KoHcrpykumii, [la, onpeflensieMas no
GopmyJie -

(1.52)

Ap=19.1os(H+0=055v2 H )

M3+t 21341

rie H — BricoTa spanus (OT NOBEPXHOCTH 3eMJM JI0 BepXa KapHH3a), M; &, — TeMmue-

patypa Bosilyxa BHyTpu noMemtenusi, °C; f,p— cpeluss Temnepatypa HauGosee

XOofHOH nsTHIHEBKH, °C; U — MaKCHMasbHasi M3 CpeflHHX CKOpPOCTell Berpa no
pym6am sa sHBapb, MOBTOPAEMOCTb KOTODHIX He MeHce 16% (cm. Tabn. 1.5), m/c.
Cornacuo CHuIT 11-3-79, as1si TUIOBHIX MPOEKTOB B KMMMATHYECKUX nogpafio-
Hax 1B u IT' npunumaercs v = 8 m/c, a B ocTaNbHEIX KNEMATHYECKMX NOApationax —
M/c.

QdakTHuecKoe CONpPOTHB/IEHHE BO3LYXONPOHHLAHHIO JOMIKHO OLITh HE MeHbIUE
TpebyeMoro, onpefiesisiemoro no ¢opmyne (1.50) wnm (1.51). Ias MmuorocioiiHo#
OrpaXnaroiel KOHCTPYKUHH CONpPOTHBJIEHHE BO3AYXONPOHHIAHMIO ONpefiesercs
no dgopmyne

Ryx =

Rn.xi’ (1.53)

™=

-

TZe R, .; — (daKTHUECKOE CONpPOTHB/IEHHE BOSAYXONPOHMUAHMIO i-To cyios, M® X
X u - ITa/kr (ta6n. 1.21); n — uncio c/loes.



Tabrauna 1.2!: ConpoTuBJeHe BO3AYXONPOHUIAHUID MATEPUAJIOB H KOHCTPYKI{H i

)
£xg g
98 g9HE §
MarepuaJisl H KOHCTDYKUHY == £28 o
By | 89F o5
. g o Boo ¢
. 3 {SEBx'y
Beron cnrownoli (6e3 wBoB) - 100 19 600
lasocusiEKaT CIINIOWNHOM {Ge3 wBOB) 140 20,6
HasecTusk-pakyeyuK 500 5,9
KapTon cTpouTesbHbH (63 wBOB) 1,3 64
Kupnuynas kJagka H3 CIUJOIIHOIO KHPNWYA HA HEMEHTHO-TIECUAHOM
pacToope TOMUHHOK B OfMH KUPNHY K Gosee >250 17,6
To e, TonuHHOR B NOJIKHPIHYA 120 2
Kupiiynast KJagKka u3. CIJIOUMOrO0 KHPIIHYA Ha 1eMEHTHO-IIJIAKOBOM
PACTBOpPE TOJUIHHOM B OfMH KRPIHY H Oosee >250 8,8
To ke, TOMUHHON B MNOJKMPNHYA 120 i
Kilanka B3 KHPIHYa KepaMHYecKOro IyCTOTHOrO—HA LEeMEHTHO-TIECUAHOM
pacTeope TOMIHHON B NMOJKHPIIHYA _— 9
Knanka us nerkOGETOHHLIX KaMHefi Ha HMEMEeHTHO-IIeCYaHoOM pacTsope 400 12,7
To e, HA LEMEHTHO-IIIAKOBOM DACTBOpE 400 1
JucTsl ac6eCTOLEMEHTHEE € 3afIENKON 11BOB 6 196
O6ou GyMarkneie OGBYHbBIE . _ 19,6
OGumBka H3 0Gpe3HbIX JOCOK, COeNHHEHHHIX BIPHUTHE HIM BUYETBEPTH 2025 0.1
To e, cOeOuUHEHHBIX BIIMYHT . 20—26 1,5
O6umBKa, U3 OCOK JIROHHAs C MPOKJAajKOH MeX7ly OOUHBKAMH CTPOMs
Tenbuofi Gymaru 50 98 -
O6wupka us ¢ubposuTa HIH U3 JKPEBECHO-BOJIOKHHCTHIX GeCieMenT- '
HBIX MSrKMX ILIMT C 3aeNKoH HIBOB 15—70 2,5
To e, Ges sajgeiku HIBOB 15—70 0,8
OSueka Ha XeCTKMX JIPEBeCHOBOJIOKHHCTBIX JIHCTOB € 3afie/IKOH IuBoB 10 33 .
QO6wHeKa U3 THMCOBOH CYXOH MITYKaTYpPKH Q 330eNIKO# IIBOB 10 19,6
INeno6eton aBTOKJaBHbIE (Ge3 UBOB) 100 1960
DNenoBeToH HEABTOKJIABHELH 100 196
IeqorronucTHpOa 50100 78
Bo3apyXoe
. — HEITPOHU+
IerocTexno cnnonroe (Ges WBOB) 120 aeMo
TlonmTE MuHepaNoBaTHEIE HECTKHE 50 2
. Boapyxos
PyGepod L5 Hernpouue
eponn . naeMm
TOJ'[bp 1,5 4
®auepa kieenast (6es UIBOB) 3—4 2940
Ilnako6eTou crJsowinoi (6e3 1BOB) - 100 13,7
IiTykaTypKa L&MeHTHO-IIeCUaHasl 110 KaMeHIOH WJIM KUPIMHUHOH KJafiKe 15 372
To ke, ussecTroBast 16 142
IllTykaTypka H3BECTKOBO-THIICOBas 1O AePeBY (IO mpanu) 20 16,7

Tabnupa 1.22. CompoTHBAEHHUE BO3AYXONPOHUIMAHHIO 3ANTONHEHMA CBETOBLIX NPOEMOB
C fepeBAMHBIMM TepenneTamyu H YOJOTHEHHeM MPOKAANKAMH M3 NEHONOoJuypeTAHA

K ConpoTuBs
Koanyect- | neyye Bose
) . BO YINOT- | ruyonpoa
3 HEHHBbIX HHIAHYIO
aroJiHeHue CBETOBOrO MpoeMa . YIPHTEOpOB :
3arnoJine- n.m
S M2.y X
X Oa’/sfxp
-
Onuuaphoe ocTerJieHHe HJIH JIBOHHOE OCTEK/eHHe B CHADEHHBIX
nepennerax 1 1,19
Jipoiinoe ocTex/eHue B pasmeNbHEIX TepernieTax 1 1,33
2 1.7¢4
Tpoiioe ocTexmenne B OfMHADHOM H CIIADEHHOM NeperJieTax 1 1,37
=~ - 2 2,02
R 3 2,56




Bos/y XONpOHUIAEMOCTb CJI0EB CTEH M MOKPHITHI, PACIONOMKEHHBIX MEKALY BO3-
JIYUIHOM l’lpOCJIOl'f'lKOI':I,uBeHTHJIpreMOﬁ HAPYKHBIM BOSJLYXOM, M HApYyXXHOH [10Bepx-
FOCTBIO Orpaxjaiomell KOHCTPYKHMM, He yuuThiBaeTcst. Jlia Kiaiky W3 Kupnaua
¥ KaMHeil C paciiMBKOH IIBOB Ha Hapy»KHOH NMOBEPXHOCTH CONPOTHBJIEHHE BO3JyXO-
NpOHMIAHHIO YBEIVUMBAETCA Ha 19,6 M2 « u . ITa/kr no CpaBHEHHIO CO SHAUEHUSIMM,
ppupeserspiMM B Tabn. 1.21. Conporrpienue BOSAYXONPOHHIAHHIO BOJYUIHBIX
DpOCTOEK H CJOEB U3 CHITYUHUX, PHIXJEX H BOJOKHHUCTHIX MATEPHAJIOB IPHHAMAETCS
paBHBM HYJO. |

@aKTHYECKOE CONPOTHBJIEHUE BO3JLY XOI POHHIAHUIO. 3O/ HEHH il CBETOBBIX [IPO-
€MOB C JIEPEBSHHBIMH NEpEIIETaMH M YIJIOTHEHHEM NPOKJIaZikaMM U3 NEHONOoMuYpe-
qaHa npuBefieHo B Tabu. 1.22. - .

Jlsia sanosHeHnil CBETOBLIX NPOEMOB C METAJIIMUECKUMH IeperJieTaMu 3HaYeHne.
CONPOTHBJIEHHS BO3/Y XONPOHRIIaHUIO, NpuBelleHHoe B Taba. 1.22, yMHokaeTcsa Ha
1,1, a ais GankorubX apepefi—na 0,8. [Ina sanonueHnil okoH Ge3s OTKpHIBAIOLMX-
¢ CTBOPOK HESaBHCHMO OT BH/IA OCTeK/IEHUs, KOJIMUECTBA M Marepualia repervieTos
CONPOTHBJIEHHE BOSLYXONPOHUIAHKIO CJeAyeT npuuuMath 4,6 w2 .y . IMa®*/+/kr,
a [V 3EHHTHHIX (OHApeH ¢ YNJIOTHEHHEIMH CONPSIKEHHUSIME 3JeMeHToB —2,3 M2 X

X u » IIa"/s/kr.

1.6. MPOBEPKA OrPAMXOAICLMX KOHCTPYKFJ,MFE
HA NMAPONPOHNULAEMOCTL

Bo nsbexanue HAKOIVIEHU BJIary B OrpakJaloniel KOHCTPYKLMHM HOPMHUPy€eTCs
€e CONpOTUBJIEHHE IaPONPORHLANMI Ry, M2 -u -+ rllalr, B mpefeax or BryTpentedt
NOBEPXHOCTH JO. JIOCKOCTH BOSMOXKHOH KOHZeHcaluH. OHO He JIO/IKHO OBITh MEHb-
pre HauGOMbINErO H3 CJAENYIOMMX TpeOyeMbIX CONPOTHBJIEHHHK Napompondua-

o R™P: .
M3 yCJIOBHS! HeIONYCTHMOCTH HaKOIUIeHHUst BJard B orparxalouieil KOHCTpYKLmH

8a rOJOBOH MEPHOL IKCILY ATALMH .

' (eB —E ) RH.H

T

. . Ruf = E—ey

. N3 ycJoBUA OI'PaHHYCHM ] HAKOIJIEHU S BJIAryU B orpa)xﬂalom,eﬁ KOHCprKU,PIH 3a

nepuon ¢ OTpULATE/IbHLIMH CPEIHEMECAYHBIMYM TEMIIEpATY paMH HApYXHOro BO3/lyXa
(es— Eo) ”oRn_ﬂ

(Eo— eH‘Q) ne -+ 0,42 ‘yo@mAmchn_H ’

;- (1.54)

T
Rn2 -

(1.55)

Tre E — ynpyroctb BOASHOLO Mapa B IJIOCKOCTH BO3MOMXKHOH KoHZeHcauwu, rlla,
ycpenHenHasi 3a roloBOH NepHOJ SKCIIyaTauMK H ONpefieNiseMas 1o gopmyJie

1
2 (EvZi + EoZ,y - EgZy); (1.56)

g, ey M &, o — YNPYToCTb BOASHOTO Napa, rlla, COGTBETCTBEHHO BHYTPEHHErO BO3-

JlyXa npM erd pacueTHoil TeMIiepaType M BJIa)KHOCTH M HAPY3XHOTO BO3/lyXa (CpefHsas
3a TOJIOBOI NEPHOJ M CPEAHSS 32 NEPHOJ, BKIIOYAIOMMA MECAUE! C OTPHILATE/ILHEIMU
CPeIHEMECSIYHEIMY TEMIIepaTypaMu), PUYEM &g NPUHUMAETCS He HIKe, YeM CpelHsAN.
YIPYIoCTb BOASIHOrO NApa Hapy:KHOro BO3flyXa 3a JerTnMit mepwon; R, — co-
NIPOTHBJIEHHE MTAPOT POHMIIAHHMIO Y&4CTH Orpaxaouieil KOHCTPYKIHH, PACIIOJIOKeHHOH
MEXKIY €e HAPYIKHOH IOBEPXHOCTHIO H [JIOCKOCTBIO BOSMOXHOH KOHAEHCaUHH,
M2 . u . rTla/r; Zyj, Zy v Zz — unc/I0 MECSLEB CO CpPelHEMECHYHOH TeMmeparty poit
HAPYKHOrC BO3AyXa COOTBETCTBEHHO HmKe — 5° C (3uMHHI meproz), or —5 1o
~-5° C (Becenne-ocennuit nepuon) u cepue -+-5° C (netunit nepuopn); Ey, E,, Es u
E,— ynpyrocTs, HacHIIEHHOrO BOAAHOrO napa, rila, npu TemMnepaType B IJIOCKOCTH
BO3MOKHOM - KOHAEHCALMM, ONpeJiesisieMol PN cpefiHell TEMIEpaType Hapy»KHOTO
BOSJlyXa COOTBEICTBEHHO 3MMHEIO, BECEHHE-OCEHHETO, JIETHEro nepHoJia u NepHoja,

E =




BKJIIOYAIOILET0 MeCALb! € OTPHLATeNbHBIMH CpelHEMECSUHBIME TeMIIepaTypaMu,
npuYeM TpH onpeliesieHnu Fg TeMIepaTypa B HJIOCKOCTY BOSMOXKHOH KOHIEHCALMH
NPUHMMAETCS He HMKe cpeliHell TeMIepaTyphbl HApYXHOI'O BO3AYXa JIETHETO NepHoaa;
g — CYMMapHO€ YHCJIO CYTOK B MECAIAX C OTPULIATEIbHON CPENHEMECSUHON TeMIe-
parypoil; Yo ~— IVIOTHOCTb MaTepuaja YBJaXKHSEMOrO CJIOs, NPUHUMAEMAs IO
Ta6n. 1.2, kr/m3; 8, — TojmuHa yBIAXKHSIEMOrO CJI0Si OFPaxAAIOMmER KOHCTPYKIMH,
NpHHUMaeMas PaBHORH 2/, ToNLMEBI OHOCTONHOH CTeHBl MM TOJNILMHE TelJoN3o-
JAUHOHHOTO CIIOS MHOrOCJOMHOR KOHCTPYKUMYM, M; A, — NpejeIbHO JORyCTH-

Moe nmpHpaiieHde pacyeTHOW MacCOBOH BJIAYXHOCTH MaTepualia YBJAXKHSEMOro CJost
3a nepHoJi BjlaroHakorenns, % (tata. 1.23).

Ta6nmna 1.23. Hpefienblo NonycTHMOe NpHPaMeHUe PACYCTHOM MACCOBOM BIAMHOCTH
mMatTepyana 3a repuop BAAroHAKOIIEHMS AGcp

Marepnan orpapaiomefl KOHCTPYKUHE M chp' %,
I

Knanka U3 TJIHHSHOTO KHPITHYA M KEDPAMHYECKHX OJIOKOB 1,6
Krnapka H3 CRJHMKATHONO KYpHHya 2
Jlerkye 6eTONH Ha YIOPHCTBIX BalOSHUTENNX (KepaMsuTOGeTOH, IDYHTH3HTOGE~
Tou, nepauToGeTon, neMsobetoy m Ap.) 5
SluencTeie GeTOHB! (razoGeTOH, 1MeHOGETOH, rasoCHMMKAT M Ap.) 6
TlenorasocTeksio 1,5
QuUOPONMT 1EMERTHEIE 7,5
MpunepaliopaTHble TJIHTH B MaTh 3
TleHonoOJUCTHPOA H NEHONOJIMYypeTaH 25
Tensonsonauyonnpe 3acHKH H3 KepaM3HTa, [UYHTH3HTA H LLIAKA 3
Taxenpe GeTonb 2

VIpyrocTh BOASHOIO NMapa BHYTPEHHErO M HAPYKHOTO BO3ZyXa HAXOJUTCH H3
BblpaxeHus
e=0,0lg,,, .9, (1.57)
FJI€ €y — YIPYIOCTb HACBUIEHHOTO BojistHOrO Napa, rlla (tabu. 1.24); ¢ — oTHO-
cUTesBHasi BJA2XKHOCTE BO3IyXa, %. ’

Ta6auma 1.24. Ynpyrocts HACHILEHHOrO BOARHOTO TAPA epayee rlla,
Apu pasamuHoi TeMneparType £, °C

t eMakc t emaxc ¢ Smakc ¢ eMaxc ¢ eMaxc
—20 1,253 —56 4,213 9 11,432 23 28,093 37 62,76
—~19 1,353 —4 4,491 10 12,28 24 29,84 38 66,263
—18 1,488 —3 4,859 11 13,12 26 31,68 39 69,92
~17 1,609 —2 - 5,255 12 14,027 26 33,613 40 73,76
—16 1,744 —1 5,684 13 14,963 27 35,653 41 77,787
—15 - 1,867 (1] 6,107 14 15,984 28 37,8 42 82
—14 2,066 1 6,587 15 17,053 29 40,053 43 86,4
—13 2,24 2 7,069 16 18,173 30 42,427 4 91,013
—12 2,441 3 7,583 17 19,373 31 44,933 45 95,84
—11 2,647 4 8,129 18 20,64 32 47,547 46 100,867
—10 2,853 5 8,712 19 21,973 33 50,307 47 106,213

—9 3,023 6 9,331 20 23,373 34 | 61,867 48 111,6

—8 3,273 7 9,989 2] 24,867 || - 35 56,24 49 117,36

_(73 g, g4g 8 10,689 22 26,44 36 59,413 50 123,347

—_ ,83

3HauyeHMs pacyetTHO#l OTHOCHTENbHOH BJIAXKHOCTH H  NPOAOXMICNbLHOCTH
OTZENBHEIX NepHozioB npuHuMaiorca coriacio CHull 11-A.6-72.

IT10CKOCTL BOSMOKHOM KOHAEHCALME B OJHOCIOHHOM orpaxjaomel KOHCTPYK-
LIHM pacnollaraercs Ha PacCTOAHHM, PABHOM 2/3 TOJILIMHB KOHCTPYKUWH OT ee BHYT-



penuet TOBEPXHOCTH, 2 B MHOTOCJIOHHOH KOHCTPYKOMM COBNaNaeT € MApYMHOH
HOBEPXHOCTBIO TEIIOMSONALHOHHOTO CJIOSK.
“TemnepaTypa B IJIOCKOCTH BOSMOXHOH KOHJIEHCAIIMH ONpEZe/IeTCs N0 ClEeRyIo-
mpm Qopmysam: .
© Nl ONHOC/JOWHOH Orpamiaiomefi KOHCTPYKIIMH

tg—1t 26
rn=tB——“—R°5-(RB+T); (1.58)
" AN MHOTOCJIOHHO# orpaparoumeil KOHCTPYKIHMK
o -
s — 1 &¢
. Ty ==ty — —2—H (Rn + _‘) , (1.59)
St 32

rne Iy U §, — TeMIepaTypa BO3JlyXa COOTBETCTBEHHO BHYTPH NOMEUIEHHS M HApYK-
HOTO (cgemma 8a paccMaTpHBaeMsli epuon), °C; Ro ¥ Ry — To ke, uToM B opMyJie
(1.5); 6 u A — ToMumHa, M, M KospunMeHT TemionpoBofHocty, Br/(M - K), on-
HoCJIORHO# orpa faionte KOHCTPyKUHY; §; H A; — To 2Ke, IJ15 §-T'0 CZI0s MHOrOCJIOi-
Holl orpaxjaomiefil KOHCTPYKUMH, CYMTasi OT BHYTPEHHEH NoBepXHOCTH; & — Nopsifi-
KOBHI HOMep CJOsi, SIBJISIIOMIETOCS TeIIOM30/IALIMOHHEIM,

ConpoTuB/eHMe NapONpOHMUAHMIO R . 4aCTH OTpaxAalomell KOHCTPYKUMH,
PAacCIIOJIOKeHHOH MeXJy €e HapyiKHOH MOBEPXHOCTBIO M IUIOCKOCTbI) BOSMOMXHON
KOHJIEHCAUMH, ONpeessercs 1no (opMysaMm: .

I/ ORHOCTONHON orpaiaomledl KOHCTPYKUMH

1 )
Row=—5 "4 (1.60)
ZJIst MHOMOCKOHHO# Orpanatomeit KOHCTPyKIME
Rya= —, (1.61)
. W
i=h+1 .

rre L H B — PacueTHHl Kos(pHIMEHT NapoNpoHMIaeMOCTH MatepHanta, r/(M - uX
X rlla), cooTBercTBEHHO ORHOCNOHHOMN orpakiamomel KOHCTPYKUMH M i-TO cJiost
MHOroc/IofiHOH orpaxjamnmeli KOHCTPYKLMH, CUHTAsE OT BHYTpeHHeH NOBEPXHOCTH
(cM. TaGn. 1.2); m — 4KCJ0 clloeB MHOroCJIOHHOH orpamjamiell KOHCTPYKLHHM,
npourie 0603HaYeHUs Te xe, yto U B dopmynax (1.58) u (1.59).

ConpoTtuBJieHye NapoNpOHHLAHKIO BO3LYIIHBIX IPOCJIOEK NPHHUMACTCS PaBHEIM
HYyJII0.

st yeplaynHoOro NepeKpHITH HITH YaCTH KOHCTPYKUMH BEHTHIMPYEMOToO IOKpLL-
THS, pACIIONOXEHHOH MeXKIy BHYTpEHHeH IOBEpXHOCTBIO NMOKPHITHS M BO3AYIUHORH
Npociiofikoil, B 31aHUAX CO CKaTaMM KPOBJIH IUMpPHHO# 10 24 M TpeGyeMoe COnpoTHB-
JIeHHE NAapONPOHMUAHKIO ONpeje]sieTcs No QopMmyde N

) RP = 1,2(a—e, ), (1.62)

Iie eg M e, o — TO e, uTo H B dopmyiax (1.64) u (1.55).
ConpoTHBIIEHIE NapONPOHHLIAHMIO CJIOSI OrpakAaiomell KOHCTPYKLMY HAXOIHT=
Cs1 U3 BHIpaKEHHS
Rn = 6/”. (l .63)

Conporup/iesre NapoNpOHHLIAHKIO OrpaXjaroiell KOHCTpYKIME B npelieaxX op
BHYTpeHHeil MOBEPXHOCTH Orpaxjarouiefl KOHCTPYKUMM JI0 TJIOCKOCTH BOSMOXKHOM
KOHZEHCaUMN Onpefie]sieTcss 1o (GopMysam:

VI OflHOC/IOHHOH orpaxjanuell KOHCTPYKIMH

. 2 6 .
Ry=—* ——; 1.64
i 3 N ’ A ( )



‘NS MHOrOCMOHHOH orpaxpamoieil KOHCTPYKIUHK

o b
Ro= 3~ 1.65
L2 o - Vg ’ ( )
i=1 .
I'fle Bce OGO3HAYEHUS Te )xe, uto H B dopmynax (1.60) u (1.61). C
3uauenue Ry, onpexenerHoe no ¢gopmyde (1.64) mam (1.65), aowxHO OHITHL He
MeHbllte 3HaueHHi RTY, onpezessiembx no opmyiam (1.54) u (1.55), a st vepnau-
HOro MNEPeKpHITHS HJM YaCTH KOHCTPYKIMH BEHTHJIMPYEMOIO NOKpHTHS — IO
dopmye (1.62).
ConporuBienne NaponpoHHLAKHIO JIMCTOBHX MaTepPHAIIOB M TOHKHX CJIOEB Ma-
POHSONAIWHM MPHEHMAETCS 1O Tabn. 1.25.

g
Ta6unuya l 25. Conporusienme NapoNpoOHNLAHNIO JUCTOBEIX MaTEPRAaNoB
M TOHKHX CJ0eB NapoM30IaNUM

* - ' b -
EEaS
g8 | Ee
Martepuan . 4] £ %E o
He | &FE &
6c | Eeg. -
£5 | SEE %
KapToH OGLIKHOBEHHEN 1,3 0,16
JIncTH acGecToueMenTHRE 6 2,67
JHcTe runcoBeie 06mBBOYHKE (CyXas ITyKatypka) - 10 1,2
JBicTBE IPEBECHOBOJIOKHHCTEIE KEeCTKHE 10 1,07
To e, MIrKue 12,6 0,63
Oxpacxa ropsiyuM GHTYMOM 32 ORMH pas - 2,67
To e, 3a nBa pasa 4 4,8
Oxpacxa MAac/isiHa% Sa KBA pasa € MPEJBADHTENLHOMN WHATIEEKO} B N
TPYHTOBKO# - 6,4
Oxpacra 3MalieBOH KpacKoit — 4,8
TlokpeiTHE MBOJILHOH MacTukoH 32 ofuH pas 2 6
Tlok priTHe GHTYMHO-KYKEPCOJILHOM MacTHKOR 33 OQWH pas 1 6,4
To e, & gBa pasa 2 10,8
Hepl‘aMPlH KPOBEJILHbIH 0,4 3,33
TonusTusienoBas mJieHKa 0,16 78,3
Py6e poitn, 1,6 11,07
Tony kposenLHbL 1,9 4
dapepa KJieenas TpeXcaoHnas 3 2,27

He T1pefyercsi onpepenstb CONPOTHB/ICHHE NAPONPOHHLAHHIO ONHOCIONHBIX
HapYXHEIX CTeH MOMELIEHHH C CYXNM HJH HOPMAJNBHEIM PEXHUMOM M HBYXCJOHHLIX
HAPYIKHEIX CTeH C CyXHM MJIM ROPMAJIbHBIM peXMMOM, €CJIH BHYTpeHHHI CJIoH MMeer
CO!‘IpOTHBJTeHHe NapoNpOHHULAHHY Ry, onpefieeHHoe 1o q)opmy.ne (1.63), “6Gouee
16 M2 . 4 - rIla/r.

B nomemenusix ¢ BaxHHIM H MOKDHIM PEXXMMaMH npe;LYCManHBaETCﬂ napomso-
ALK  TENIOHSOJHPYIONMX  YIUIOTHHTENEH CONPSIKEHUE  S/EMEHTOB OrparKAaio-
HEX KOHCTPYKIMIl CO CTOPOHH! NoMelliennst. B MecTax Takux conpsixenuii conporub-
JieHMe NapoNpOHMLaHMIO NIPOREPsIeTCS H3 YCJIORHS OrpaHHueHHs HAKOMJIeHHs BAarH
B CONPMAKEHUSAX 32 NEPHOA C OTPHUATENbULIMM CpPELHEMECTUHBIMH TEMUEPATypaMH
HapYXHOTO BOSJyXa Ha OCHOBAHMM DAaCUETa TEMNEPATYPHOIO H BJIAXKHOCTHOQ
noJei.

B NORpHITHAX 3[1aHMil ¢ BAAXHBIM HJIH MOKPBIM PEXKHUMOM JUISt sam,wru Teruto-
HIOJNALMOHHOIO C€JI0S OT YBJaXKHEHHsl TNpeJyCMaTPUBaeTCs IapOMSOMAIMSA HIKE
TENJIOM30JALKOHHOr0 CJIOsA, CONpOTUBR/IERHE NaPONPOHHLAHMIO KOTOpPO# Y4HTLIBa-
eTCﬂ npn onpeJieJieHMH CONPOTHBJIEHHS naponponuuaﬂmo NOKPHTHA 1O (OPMYJe

(1.6



2. ONPEAENEHME TEMNOBLIX HAIPY30K

2.1. ONMPEAENEHUE
OTONMUTENLHOW TENSIOBOW HAIPY3KH

2.1.1. OLEHKA
TEMNIOBOK IthehEKTMBHOCTM 3/AHMA

VaeJbHEE pacxop Tema Ha oTomerHe 1 M2 o6mell nuowany sijisiercsi oka-
gaTtesieM TenJOBOM 3hheKTHBHOCTH 3faHui, KOTopasi o6ecneunBaercss COCMIONEHHEM
qpeCOBaHHl K TETVIOSAIHTHEIM CROHCTBAM OIpa/aloNMX KOHCTPYKIMH, MPOeKT-
HEIMH pelileHHsIME apXuTeKTyPHO-CTPOUTEILHOR 1acTu 3]iaHu i, CHCTeM OTOIVIEHHS H
BEHTHJIALIMH, CIOCOOOM PEryNupOBaHMSA MOAauH Telja, KayeCTBOM BHINOJHEHHS
CTpOUTENBHO-MOHTAKHEIX PaloT H TEXHMYECKHM YpOBHEM SKCIVIyaTallMH sAaHuii H
gMCTeM  TEIJIOCHAGKeHHUS. -

B Taba. 2.1 ¥ 2.2 npuselleHs ycTauobienuwe [ocrpampasctpoem CCCP
KOHTPOJIbHEIE JIOKA3aTe/H YIEJbHOTO PACXOia Telsia HA OTOMJIEeHUe OOMIECTBEHHEIX
M KHIBX 3aHuii (HOBOe CTPOMTEILCTBO).

Yccaepobarus ITHUMUSIKumuma {21] nossosusay BHSBUTL BAMSAHHE pasiuy-
HBIX NApaMEeTPOB KHJBIX 3JaHMil Ha BeIMUMHY YJIEJbHOTO pacxopia Tenya (Taéi.
2.3—2.6). 3a GasoBble BapHAHTH! NPHHATH 5- H 9-3Ta)KHBIE I0MA NMPOTAKEHHOCTHIO
cootBercTBerHo 60 u 100 M, mmpuHO#l 11 M, yAenbHEIM nepUMETpOM (OTHOINEHHEM
fiepHMeTpa -HapYKHHX CTCH K ofmell miomaiy staixa) 0,24 m/M? M MpoeMHOCTHIO
(OTHOMEHHEM TJIOMAfH CBETOBHX NPOEMOB K TUIOMAfy HapyKHEIX cTed) 24% (oc-
seutessocTs 1 ¢ 5,5). MtoroBoe HaMeHeHve yIeIbHOTO PacXojia TenIa 0 OTHOIIEHHIO
K BapuaHTy ¢ GasOBBHIMEM MapaMeTPaMy ONpeJiesieTCss CyMMHPOBaHUEM NPHBEAEHHBIX
B Tabu, 2.3—2.6 noKasaresell. YIeJbHBEIH pacXofl Telsla yMeHbIUAeTCss ¢ POCTOM
NPOTSKEHHOCTH H IUMPHHH 3[IaHKA, a TaK:Ke CHHIKEHHEM .yJeTbHOrO NEpUMETpPa H
NPOEMHOCTH. - !

B Ta6n. 2.7 npuBefieHH yCpeAHEHHHE JaHHHE 10 B3AaHMOCBASH MEXJy Npoem-
HOCTBIO 3JAHHH H OCBEH[EHHOCTHIO NOMelleHHH (OTHOLIEHMEM IIOMAAH CBETOBHIX
IPOEMOB K OCEelIeHHOH IIOomiafH). -

YnioTHeHHe OKOHHEIX TPUTBOPOB NMEHONOJIMYpeTaHOBLIMH IIPOKJakaMu obec-
NEYMBaET HaWJIy4IUMe [0 CPABHEHMIO C JIDYTHMH BMIAMM YIUIOTHEHHS TOKasaTe/H
B YaCTM CHHIKEHMS YIeJbHOro pacxofia Temna (taén. 2.8, rze 3a 100% npunsr
YIEJbHEE pacxoj Tensa NpH NMpHMeHEHMM NEHONOJIHYPETAHOBHX NpPOKIaNOK).

Ipu conoctaBnetnn Tenyopolt ¢beKTHBHOCTH pas/IHUHBIX O6hEMHO-NIAHH PO~
BOUHBIX M KOHCTPYKTHBHHIX pelleHH ] JXUMBIX 3JaBHil pacueTHas TeloBast HarpysKa
CHCTEMH! OTOIUIeHust Q,, BT, MoACUNTEIBaeTCS Mo Clefyomelt ynpoienHo# GopMyie
BJist 3aHUsT B LeJIOM: ~ 5

N N
Qo=11(Q:+ ¥ Q%+ Y, Q5 —0Qu) @.1
i=l1 =l
riie Qp — ocrHopHbe (TPaHCMMCCHOHHEIE) NOTEpH Terla Yepes OTpaxIalomMe KOH=
crpykuun, Bty QX Qf; — pacxoj Tensia Ha HarpeB HapyHOTO BoslyXa, [OCTYNas
IOIMEr0 COOTBETCTBEHHO B MHJbIE KOMHAJH! M KyXHM i-ro staxa, Bry N — uncrno
sraseit; Q. ~ BHyTpeHHHE (GHITOBEI) TemvioBbienenus, BT.
OCHOBHBIE NOTEPH TeIVIa Yepe3 orpaxaioiye KOHCTPYKIUHK [iJIsl BCETo 3/laHHs
ONPEAENSIOTCH B JaHHOM CayUae 1o (opruyne )
' ‘  (Fg—Fo—Fg Fo-FFg Fp
= mFy -+ 1,08 (s — 1, & A 454
Qv = mFa+ 1,08 5 — L) o + g+ R 4)
. (2.2)




TaGauua 2.1. KouTpoabHele 110Ka3aTenn yAeabHOro pacxona Tenna
HA oTonyeHne OGUIECTBEHHBIX 3AaHmil

VYV nenbHLbL bacxon Tensa, BT Ha
1 M2 obuiell muowapy; NpH
yHesle sTaxel

3nanus ] )
B =
1|2 1s]a |88
= |§3
w o
Tnasuble KOPMyca MHOTONPOGHIBHBIX GOJII:HPIU,,‘ OeTCKHX
GoNbHYL, POIMJBHEIX [OMOB, OBKOJIOTHYeCKHX H TYGEpKY-
Jie3HHX JNHCIaHCcepoB — | 106 | 87 81 76 | ~
TloNHKJIMHEKH — | 87T]1 70} 64| 64 | ~
Crnanpubie KOPIyca CaHATOPHEB H IYIAHCHOHATOB, JOM2a H
Gasbl OTHEIXE, Typ6asbl — | 108 87 81 76 | —
CriopTHBHEIE 31aHMsI, YUeOHble MacTepcKue — ] = -] -1 —~ 140
JIeTckue sCHH-cafibl, 00leo6pasoBaTelibHbIe IUKOJIBL, TeX-
HEKYMbl, NPOGTeXYUHIIHIIA (KPOME MAcTEPCKHX) — | 1o 93 9% | 87 -
Kny6ul B KHHOTeaTPhl — — — — — | 116
RONCTPYKTOPCKHE H NMPOEKTHbE OPramusalluM, yupemje-
HUst YNpaBJIeHHst — |22 ] 99| 93] @B | ~
TOCTHRHLE H NpeiNpPHATHY OHTOBOrO OGCHYXMBayHA HA-
eesiennst — | 134 | 110 J 105 ] 99 ] —~
TpenripuaTas TOPrOBJIK Bl -] —t =1 -
IlpepnpusTHs. OGLECTBEHHOTO TMTAHRS 105 81 — | - _—
* -
Ta6nuua 2.2, KonTpoabsbie nokasarenH YAeNbHOro pacxofa Telna
Ha OTONNEHME KUJbIX 3naHnit [21] .
Vaenurei pacxofi, rersia, BT na 1 M2 ofmeft nuowany, npH pacyeTrod
g TEMIepaTypPe HAPYHCHOIrO BO3myXa, °
%8
gs -5 —10 —15 ~20 —25 —30 —35 —40 | —45]—50| —55
Mo
1 149 155 160 205 213 230 244 237 -} - ~
2 122 128 135 147 1565 160 170 166 —~ ] =] -
4 70 76 83 88 97 109 120 114 — ] -] —
5 65 70 77 79 86 88 98 95 109 | 115 | 122
9 60 65 72 74 81 83 93 88 93| 98] 103
12 — —_ - 71 77 80 90 86 ~ -] —-
16 — — —_ 77 85 86 98 62 -] — | ~
TaGanuya 2.3. Usmeueune yneldbHOrO PacXofa TENja NPy HIMEHEHHH
npoTa TH XKHJIOro 3 Ha 10 m |21}
) HaMenenHe pacxopa, ’ Hsménenne pacxopna,
5 %, NpH pacuyeTHOH g( %, TpH pacueTHofi
TeMnepaType HapyR- TeMIIEpaType HapyX-
K Ilpota- o a Ilpora- 3
5 KERHOCTE Horo Bo3Ayxa, °C 5 HEHHOCTEH Horo Boszyxa, °C
g 37anusa, M % 3p1aHHs, M
é & ~20 ~—30 —40 o w —20 —30 —~—40
= ]
[OR @ =
15—30 10,5 10 9,6 26—50 4,4 4 3,6
5 30—60 3 2.7 2,3 50—100. 2 1,8 1,6
60—100 1,05 0,9 0,8 9 100—150 0,45 0,35 0,3
100140 0,45 0,4 0,35 150—200 0,2 0,15 0,1




Ta6auuna 2.4. HaMeHeHHe YRCALHOrS pacxofa TenNa Npu NSMEHeHHH
IDMPHHL] KHJIOr0 SJaHust na 1 M [21]

. Hamenenue pacxopa, & Hsmenenne pacxopa,
o, %, NpH pacyeTHo# 56 %, TPH pacyeTHOMH
Ef ©
& TeMmepaType HapyIK- TeMIepaType HapyHe
2 IiuprHa HOro BO3Yxa, °C A Hupuua Horo so3pyxa, °C
§ 3fanus, M g 3nayus, M
1
]
%
ﬁ © —~20 —30 —40 S —20 —30 —40
J ] . =
[0 @
1012 4 3,5 3,2 11—13 4 3,b 3,2
b 12—14 2,9 2,4 2,3 9 1315 2,9 2,4 2,3
14—16 1,8 1,7 1,6 1518 2,1 1,7 1,6
Tabauna 2.5. HaveneHHe ylesbHOrO pacxofa Terid NpH M3MeHeHHH
VAEJIbLHOrO MepHMeTpa HAPYIKHBIX CTEH Xujaoro 3fanus Ha 0,00 m/m2 [21]
HaMenenve pacxopa, 9%, NpH pacyeTHoll TeMrepaType
_HAPYIKHOTO BO3aYxa, °C
BTaxKHOCTD .
3aHHsA
—20 —30 —40
5 1,25 1,6 1,78
9 L5 1,75 2
Tabauuya 2.6. Hsmeneune yAeAbHOrO PACXOAA Tella NPH p3MeHEHMM
* NPOEMHOCTH XKHJOro 3nanust Ha 19 [21]
& HsMeunenue pacxopa, & UsmeneHHe pacxona,
=2 %, MpY pacyeTnOH 4 %, TIp¥ pacueTHOM
Dpoem- TEMIepaType Hapym- o TNpoey- TeMnepaTtype Hapysic
g HOOTD HOIO BO3NYXa, °C £ T HOTO BO3OYXa, °C
5 snauus, % 2 3paHHdA, Y%
B
&u ~20 —30 —40 o —20 —30 —40
bE &HE
26—33 0,47 0,54 0,44 26--33 0,77 0,83 0,7
5 19—26 0,66 0,86 0,66 9 19--26 0,87 0,95 0,79
12—19 0,59 0,77 0,7 12—19 0.8 0,86 0,73

rae Fy — naoniany sactpoiikM, M% #; — TeMmepaTypa BOSLyXa BHYTPH IKMJIONO
8Jlanus, NPUHEMaeMas B iaHHoM citydae 18° C; £, — pacuerHast TeMnepatypa Ha-
py»xHoro Bosfiyxa no napamerpaM B, npuHHMaeMmas no Ta6én. 1.5, °C; F, — mio-
Ifajk HADYXHBIX CTeH 3[aHMs, BKJIIOYAs IJIOMAJb OKOH M GANKOHHBIX jBepedl,
v Fo, F 6., ¥ Fn — NJowazb COOTRETCTBEHHO OKOH, GATKOHHLIX Bepeil M BXOIHBIX

Zvepedl, m* R., Ro U Ry — COMpOTHBIEHME TEINONEpefaue COOTBETCTBEHHO
CTeH, okoH u aBepeil, M2 » K/BT; m 1 A — KoshdpuuHenTHL.

" Kosppuurent m png spanuil Ge3 Temworo yepaka paeeH 52, a J1a 3paHuil ¢
TEIJILIM  YepAaKoM — 35.

Ilpu onpegenennn F. BpicoTa smamusi Gepercsi IO TepecedeHusi BHYTpEHHE
TIOBEPXHOCTH HAPY»KHOH CTEHH! C BepXHeil. IOCKOCTbIO NMOKPHITHS, €CJAM YepJiak
OTCYTCTBYET, WJIM IO BEpPXa yTenIHTeNss B YepJayHOM NMepPeKpHITHH, a /sl 3IaHHA C
TeIVILIM yepflakoM Ges yTemsInTelIsl B NEpeKPHTHH — JI0 BepXa NepeKpHTHs Haj No-
CIEIIHHM 3TamOoM.
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Ta6nuua 2.8 3aBHCHMOCTD YAETBHOr0 PAcXofia Temla oT TMIA NPOKIAAOK
B NpHTBOpAx okcH, % [21]

5-5TazKHble JOMa S-sTamube pOMa
Pacuernag | Conporue- N R
TeEMIIepa- JIEHHE Tell~ E . é | w I;’
dypa na- Jornepe~ = 0o 5] = E.ﬂ I3
pyxmoro | mave cre- | & = 8‘@ 5 g 3 £ ¥
_BO3gyXa, HEL Eg Eg g8 e EZ | Ea g5 g
°C mz. K/Bt %5’3 EE B 9% %E ‘§5 o -
eS| 28 | eS| A8 (ER | 28 =22 | &8
0,73 100 103,5 110, 196,8 100 105,3 114,3 213
0,87 100 103,8 111,8 204,9 100 105,9 116,7 224,3
—20 1,02 100 104 112,6 214,5 100 106,3 116,9 2.
1,16 100 104,2 113,2 27 100 106,7 117, 242,8
0,92 100 | 1023 } 1057 | 1487 | 100 1027 | 1086 | 1584
3'0 1,10 100 102,5 106, 152,2 100 103 109,3 163,4
- 1,28 100 102,7 106,4 155,5 100 103,1 109,9 167,6
. 1,47 . 100 102,8 106,7 157,4 100 103,3 110,4 171,2
115 100 | 1023 | 1039 | 1359 | 100 | s027 | 1045 | 1451
—40 1,38 100 102,4 104,1 133,3 100 102,9 104,9 148,6
1,61 100 102,56 104,3 140,2 100 103,1 105,2 15,5 .-
1,83 100 102,6 104,5 141,7 100 193,2 105,4 153,9

Koshdurpent A onpesensieTcss no caefyouum Gbopmyiam:
DSt sIaHMil © SalibiMJisieMOlt JIECTHHUHOH KJETKOH

A= (1-}0,8N) ny; (2.3)
I15 sIaHui ¢ Hesanbm.nﬂemoﬁ JiecTHH4HOH KJleTKol
== (0,4N2 |- 0,4N-}-1) nye, (2.9)

rae N — gojmuectso stamell; .y — KOJMYECTBO JIECTHHYHO-JIHTORKIX y3JIOR;
€ — KOA((MUHEHT, NPUHUMAEMbIA V1% HEOTATVIHBAEMOH JIECTHHUHON KJIETKH pas-
weM 1, a s oTanauBaemoit — 2. -
Pacxop Tensa Ha Harpes HapyXHOTO BOSAyXa, NMOCTYNAIOMErO B XKuJble KOM~
HaTl {-ro YTaxa, OnpeJleseTcs N0 NPUG/IMIKEHUEIM SABUCHMOCTSIM, IOAYIEHHEIM HpH
CEAYIOMHX IONYIEeHHsX: MJIOMAAb OKOH H GalKOHHBIX [Bepefi JKHJBIX KOMHaT
paBHa 75% nnomazar oKoH H G2JKOHHBIX ZBepell BCEro 3AaHus; IVIAHMPOBKA Kamk-
- IOTO STaka OIMHAKOBA; MRQUIBTPAMA BO3JlyXa uepes Hapy»KHEe CTeHH He YUHTH-
Baercs.
Tora pacxop Tensa Ha Harpes HAPYKHOro BOSAyXa, NOCTYNAIOWIETO B KU
KoMHaThl, QF, pabHsercs HanGoJbIIEH M3 CJAELYIOUHMX ABYX BEJHUHH: ’

Ppacxoja Terla Ha Barpes Hapy»KHoro BOdAyXa, noc’rynalomero 3a Cuer Be’l‘pOBO-
IroH rpanmauuonﬂoro Hamnopa,

F 1,25F ' )
Q.___075__°_+_ﬁ___25_k oty (25)



« W pacXojia Ha narpes Hapyxmoro BO3ZYXa, NOCTYNAIOLIETO B HOPMUDYEMOM JiIst
ﬁmmﬂx roMellennit obneme,

"}———(t — ) (2.6)

rze k, , — A0CaBOUHEIL KoshpuImenT Tenonepenayn A1 OKOH JAHHOTO 9Taxa,

BT/(M” K), nopsAJIOK BEMHC/EHHA KOTOpOTo nipueelies B § 2.2; F,, — mxuias

IJIOWANb SHaHus, M% 4,4 — pacueTHas TeMnepaTypa BapyKHOFO BO3JyXa IO Ha-

pamerpaMm A, npHBEMaemas no tabl. 1.5, °C.
Pacxoj Telsla Ba HarpeB HapYyXKHOrO BOSJyXa, NOCTYHAIOLIErO B KYXHH,

Fot 1.25Fg,

% = 0,25 ¥ 0 (e — Lyp)- @.7)

< Buytpennne (GHITOBbIE) Ten.noxsbmeneﬁna IVl 3JIaHMH B IEJIOM ODpPEReJsIoTCs
no ¢opmyie

Qpy == 213Fy, 2.8)

rpe EF,, — CYMMapHasl IJIOIa/b T0Ja NOMEILEHNH, B KOTOPHX YCTaHaBJIHBAIOTCSH
‘marpepareibhble npHGopH.
Jast pacyeta cucTeMBl OTONJIEHHSl 3JIaHNS TENJOBLIE NOTEPH PACCUHTHIBAIOT
JUIST KAXKACTO MOMELEHHs OTHeNbHO N0 6oJlee TOUHBIM 3aBHCHMOCTSIM.
B ofueM cayuae BeITHyYHHA -ren.nono'rpeﬁaenna IJIsl 3paHusl BHIpaaeTcs cpop-
MyJI0k
Qo = Qr -+ Qg+ Lypycy (ty —ty) - 103 —Q,, — Qy-p (2-9)
e Q1 Q — 10 Ke, uTO ¥ B dopMyse (2.1); Qg — RoGaBounke NOTEPR Temia,
BRJIOYAIONHE J06ABOYHEIE HOTEPH TeIJIa HaPYIKHBIME OTPaXKJAIOIHME KOHCTPYRLM-
AME ¥ 3aTPaTH Telia Ha Harpes HHQHIBTPYIOIIEroCs HapyXHOTO BO3JyXa, BT;
Ly — pacxon Bosjiyxa, YAansieMoro OGmeoOMEHHON MeXaHHYecKoH BEHTHJsnMeR
¥ MeCTHLIMH OTCOCaMH, M3/C; Py — HJIOTHOCTL YAAJSEMOTO BO3AyXa, Kr/m%; ¢y —
YAETbHAs MaCCOBas TEMJOEMKROCTb Boafyxa, KIx/(xr - K); tyu §; — 'reMHepaTypa
BO3ZyXa COOTBETCTBEHHO YHAJseMOro H3 OMeneHHs ¥ HapyXHoro, °C; Qyr— Ten-
70, BOSBpAINAEMOE YTHJIH3ALHMOHHLIMK CHCTEMaMH, Br.
pH OTCYTCTBHM MEXaHMUECKOH BEHTHJSALMH H CHCTEM YTHIH3aUKH Tennaa
dopmyna (2.9) umeer Bua

Qo=0Qr+ Qg —0Qy . - 2.10)

7€ Qo — TEeNNOBas HAaIPY3Ka CHCTEMEL OTOTIEHKS 3flaHks, BT,

2.1.2. ONPEAESEHME OCHOBHbBIX [TPAHCMHMCCHOHHDIX)
NOTEPL TENNA YEPE3 OFPANKAAIOMME KOHCTPYKLUMM

OcHoBHbIe TIOTEPH TeNJa YEPE3 OTPaXKJalOHe KOHCTPYKIMH Qr ompeensior-
csl ¢ oxpyraennem sio 10 BT myTeM CyMMHPOBaNMSl TIOTEPb TEHJa uepe3 OTAENbHbE
CTpOHTeJ'IbHHe orpaxzenus ins Kam)loro noMelents no gopmyne

QT—E Ry et 1 @11)

Tie F — pacuernas miowab orpa)l(,ualou;ei«'x KoHCTgyKunn, Mm% R, — COnpOTHBJIE-
HHe Tenyonepefaue orpaxaaiomedi koscrpykuun, M2 « K/Br; 4, u #, — pacuernas
TEMIEpaTypa BHYTPEHHEr0 ¥ HAPYIKHOI0 BO3AYXa, °C; n — KOPULHEnT, NPy HIMa-
€Mbili- B 3aBHCHMOCTH OT NOJOKeHNs HapyxHOK noBepxHocTy orpaxmaxomeﬁ KOH=
CTPYKUHH 10 OTHOINEHMIO K HAPYIKHOMY BO3AYXY {cM. Taba. 1.11).

_- Pacuetnas tempepatypa BO3ayxa BHYTPH NOMeweHHH fg IPHHKMAETCs 11O COOT
laerc—myxoumm CHull, R, ompeznensercs corjlacHO IfaBe l. :



"Ilpn BricoTe momMewenusi Gojee 4 M (3a HMCKJIOUEHMEM JIECTHHYHHIX KJIETOK)
YUMTHIBaeTCH H3MEHEHHe TEMIIEpaTypH BHYTPEHHEro BO3JlyXa O BHICOTE, B CBA3H C
YeM TelJIONOTEPH PACCUMTHIBAICTCH CAEAYIOIHM 06pasoM: -

JJIst 110J1a M 9aCTH CTEHH! BEICOTOH JI0 4 M OT Io/1a pacyeTnasl TeMneparypa BHYT-
peHHero BOSLYXa NpHHNMaeTcs paBHON fy;

JUIsT 4aCTH CTEHBI, PaCnoJIQIKeHHOl BhIIIE 4 M OT HOJA JI0 HEPEKPLITHA (C yueToMm
TpefoBanuii O ONpeSesIeHHIO BLICOTH CTeH), pacuerHas TeMiepaTypa BHYTPEHHEro
BO3/lyXa NpHHMMAaeTCsl PaBHOIL. cpe/ineapH(pMeTHIECKOR ‘MeXAY Iy H TeMiepaTypoi
BO3AyXa NOJ, NEPEKPHITHEM; : -

{past nepeKpuTHE M ¢oHapell pacyeTHasi TeMnepaTtypa BHYTPEHHErO BO3AyXa
NPHHEMAETCSl paBHOM TeMneparype BO3JyXa NOJ nepeKpuiTHEM.

TemnepaTtypa Bo3fyXa Nof nepeKpHTHEM H GOHAPSMH ONpEAe/IsieTca PacueToM
HAN SKCIepHMEHTANbHO, [IPH OTCYTCTBHH TAKHX JAHHEIX B XXHJLIX H OOIIECTBEHHbIX
3JlaHNAX 15 HOMeIeHH ) BRICOTOl GoMee 4 M pacueTHoe 3HaueHNe NoTepk TenJia yepes
BCE. OTpakalomye KOHCTPYKIME C BKJICYEHHEM JI0GAaBOYHEIX noTeph Temna (Ges
yuera pacXolia Teljla Ha HarpeB HH(HJIBTPYIOLIErOCH BO3JYXa) YBEJIHUHBAETCH Ha
2% wua Raxpplit MeTp BHICOTH CBePX 4 M, Ho He Gonee uem na 15%.

« Pacuernas TeMpepaTypa Hapy»HOro BO3flyXa B 3MMHHII nepHop I coorser-
erByer napamerpaM b u npuummaerca no Taba. 1.5.

Temneparypa Bo3jgyXa B HeOTAIINBAEMEIX NOABaNlaX K NOMNOIbLAX, HAPYKHEIE
€TeHb! KOTOPHIX BLICTYHaIOT GoJee ueM Ha 1 M Haj, MOBEPXHOCTBIO 3€MJIH, 8 TaKKe
B HOJBaNaX H NOMNOJbSX, FJie PasMelleHkl TeNJIONPOBOAkl, B B APYIHX HEOTAanJHBae-
MHIX TOMEIIEHHAX, NPHJETalomHX K OTAIJIHBAEMBIM, pPacCuHTHIBaeTCH o Ganancy
Terwia, IpH 5TOM Ko3(dHUHEHT n NpHHHAMaeTcs paBHBIM 1. )

. Tlpu semonHenn: pacyeToB DO TEMJIOBOMY OalaHCy TEXHHUECKOTO MOAMO/bS
cleflyeT YuMTHIBATh PaCXOJ TEIJa HA HArPEB HAPYIKHOTO BO3AYXa, HOCTYNAIOIIEro
yepe3 NMPORYXM jAf BEHTHISUMH HoAnosbs. B apXHTeKTypPHO-KOHCTPYKTOPCKOL
YaCTH HPOEKTA NO/MIKHO ObITh NPEJYCMOTPEHO HalHUMe YCTpoiicTB, obecreuHBaro-
LHX OrpaHHYeHHe IPHTOKA HAPYXHOTO BO3LYXA B TEXHHUECKOE NOANONBE B SHMHHI
TepHox.

~ TemnepaTypa BO3NYyXa B TEXHHYECKOM HOMNO/be onpenesercs no gopmye [36]

' F__, F
17,5 F ey +( T 1,08 5~ 0,27806) tes -+
Rm‘ . RH
+kz (1 — 1) (Frtr - Folo + Fr,str.a + F'rpt'rp)
Font_ ) 08 F0n 4 0.97806 4 ke 1 F
—R;—"!‘ , TH-+ f + k(1 — ) (Fr -
+FO+Fr_B+FTp)

rje 17,5 — ponycrunoe 3HauenHe YASJILHOIO TEIIOBOLO HOTOKA uepe3 NepekphiTHe
Hajl TOAmoNbeM, Br/MZ Fpep — DJOMaJh NepeKPLITHA HAl TEXHUUECKMM IOX-
noaveM, M% F . — niomans i-fi ycloBHOM 30HE K0/ TEXHHIECKOTO HOMINOJbS C
BKJIOYEHNEM TJOMALK CTeH, sarjy6ieHHbIX B 3emio, M% R, — compotuBnenne

TenJionepefiaue Jisl i-il YCJIOBHOR 30HEI 1HOJA, JEXAILEr0 HENOCPeICTBEHHO Ha FPYyH-
Te, M® « K/Br; 1,08 — Kosdduurent, yunThiBalomuit Han6aBKy Ha OPHEHTALHIO N0
¢TpanaM cBeta; F,, — IVOmagb HAPYXHOM CTEHbI TEXHHYECKOTO HOMIONbH,
HaXo[siuefics BHINE YpPOBHS 8SeMJH, M%; R, — CONPOTHBIEHHE TelJonepenayue
HapYXHOfl CTEHB TeXHHUECKOFo MOuoMbs, M2 - K/Bt; G — MaccoBulll pacxox na-
PYRHOIO BOSJlyXa, COOTBETCTBYIOIIHN pacueTHoMy BO3LYX0OOMEeHY B TE€XHHYECKOM
NOANONke, Kr/u; ¢ — ynespHafl MaccoBasi TeIJIOEMKOCTb BosAyxa, kIw/(xr - K);
E, — KoahuIHenT TemJonepefaud HeM3oMupoBanuLX Tpy6, Br/(M® - K); M —
KOs(uImenT s peRTHBHOCTH H3oNAuM; Fr, Fo, F o ¥ Fp ) — obilast NOBEpXHOCTD
HEH30JHPOBAHHEIX TPYGONPOBOJOB COOTBETCTBEHHO MOAAICIIHX W OOpATHHIX JHHL
OTOIJIENHs], FOPAYEro BOLOCHAOKEHNS ¥ TPAH3UTHEIX JIMHEH, NPOXOAALMX KO TeX-
flliueckomy noyHoNbI0, M%; Iy o, lpH tTp — TeMmnepaTtypa BOJibl COOTBETCTBEHHO B

.

@.19)

tn=



poxatouielt B 0GPATROM JHHKSAX OTONJIEHHS, FOPSINEro BOLOCHAGKEHHS H B TPAHIHT-
HEIX JIHAWSX, TPOXONAINKX WO TEXHEyecKoMy mommosnio, C°.

JI5i IPAKTHYECKHX PACYETOB MOMHO NPHHHMATE ¢ = | k/x(kr - K); (e, =
= 14,6 Br/(m® - K); 1= 0,6. oo r

TlopAnOK feneHHsl IUIOMa/H 1072 TeXHHYECKOro MOMIONbS ¢ BKJIOYEHHEM 3a-
ryGnenHbIX B 3EMJII0 CTCH HA YCJIOBHBIE 30HbI M SHAUEHHR BEJWUKH CONPOTHRIEHHS
fenJionepesaye Ajs YCJAOBHBIX 30H PAaCCMaTPUBAIOTCH HHIKE, IPH ONPENENEHHH Tefl-
JIONOTEPD Yepes NOJHL.

Jlns nOKpLITHI 3panuit Ge3 uephaka ¢ BeHTHNIHpYyeMoil BoanyiHo# npocnoiikoft
KO3(QMUIMEHT fi IPHHHMAETCS KaK JUsl 8ianuii C ueprakamu.

TennooGMeH yepes CTPOHTE/IbHEIE KOHCTPYKIMH CMEXHBIX OT2IJIKBAEMBIX NOMe-
IeHHil PACCYHTEIBAETCS NPH PA3HOCTH TEMIIEPATYp BHYTPEHHETO BO3AYXa STHX TIOME-
menni 6oaee 10° C. Ipu aT0M 7151 NoMeltenH st ¢ 60Jee BLICOKOH TeMiepaTypolt BHyT-
peHHero BO3JyXa JauHble NOTEPH TEeIJIa CYMMHPYIOTCH C NOTEPAMH Tenyia uepes
LpYrueOrpaxJIeHH A STOro NOMEILeHH s, a JUlst NOMeIleHHs ¢ GoJlee HUSKOH BHyTpen-
well TeMnepaTypoil OHH YUMTHIBAIOTCH KaK TEIJIONOCTYIJIEHHS.

» Jluneiinsle pasMepHl (¢ okpyrienneM jo 0,1 M) ¥ miomans F (¢ okpyraexnem
ro 0,1 M%) OrpaxpaloImHX KOHCTPYKUMI HPH pacyere TEIJIONOTEPh ONpeNesioTcs
CIERYICHM 06pasom: e

a) BBICOTA CTEH NEPBOrO 5Taxa NPH HAJIKYHK [0J1a, PAaclONOKEHHOTO HENOCpes-
CTBEHHO Ha FPYHTE,~ N0 PasMepy OT YPOBHS YHCTOrO 10Jla NEPBOro 5Taxa K0 YpOB-
Hfl YHCTOTO I0JIa BTOPOro STaxa, NPH HANHYHK NOJa Ha Jarax — IO pasMepy oT
HHIKHETO YPOBHS IIOArOTOBKH JiJ15 NI0J1a IEPBOTO Taxa [0 Y POBHSA YHCTOTO HoJa BTO-
poro sTama, OpH HaJHYHH HeOTaIJIMBAEMOrO NOJBAJa HJIK NOANONLS — MO pasMepy
OT YPOBHA HHIKHE! NOBEPXHOCTH KOHCTPYKLHH [OJa EPBOTO 3Taxa J0 YPOBHS YHC-
TOr0 N0JA BTOPOFO 3Taxa; .

6) BEICOTA CTEH NPOMEXKYTOUHOTO STaKE — 110 PasSMEPaM MEXY YPOBHSMH YHC-
THIX TOJIOB I@HHOT'O M BHINEJEXKANEr0 STAMNEH; -t

B) BLICOTa CTEH BEPXHErO 3TaKa NPH HAJIHYHH Yepjlaka — KO pasMepy OT ypos-
Hfl YHCTOTO I0JIa [0 BEPXa YTEIUJIHTENS YePAauyHOro NMEPEKPHITHS, IPH OTCYTCTBHH
yepjiaka -— 10 pasMepy OT YHCTOro noJia O NepeceueHHs BHYTPEHHEH I0OBEpXHOCTH
HaPYKHO} CTEHBbI ¢ BepXHell NIIOCKOCTLIO NMOKPHITHSA, IS 3[aHHK C TEILIM yepjia-
KOM Ge3 YTeIIHTeNA B NePEeKPEITHH — 10 PasMepy OT YKCTOrO 10/1a JIO BepXa mepe-
KpbITHS;

I) BHICOTA CTEH ONHOSTAKHEIX 3flaHHl — KaK JJIsl IepBOro 5TaxKa C yueToM Tpe-
6oBankii K ONpPEEJEHHIO BLICOTE CTE€H BEPXHErO DTaxa; ’

) I/IMHA HAPYXHEIX CTEH JJIS HEYIJIOBHX MOMEIIEHHH —— 10 PasMepaM MEXIY
OCSIMM BHYTPEHHHX CTeH, @ JJIl YIJIOBHIX NOMEIeHk} — [0 PasMEPaM OT BHEINIHHX
TIOBEPXHOCTEH HAPYAHEIX CTEH N0 ocelt BUYTPEHHHX CTeH MM JIO BHEUIHHX WOBEpX-
HOCTEH TPHMEIKAIGHX HAPYIKHEIX CTeH;

€) AHHA BHYTPEHHHX CTEH — [0 pasMepaM OT BHYTPEHHHX IOBEpXHOCTeH Ha-
PYIKHEIX CTeH O oCefl BHYTPEHHHX CTEH MJIH MeXJAY OCAMH BHYTPEHHHX.CTEH;

) IJIOLIA/b CBETOBLIX POEMOB ¥ IBEPEH — TO HAMMEHLIINM pasMepaM CTPOH-
TeJIbHEIX NPOEMOB B CBeTy; *

3) nJIoMaxk HOTONKOB H IIOJIOB — KO Pa3MEpaM MEKIY OCAMH BHYTPEHHHX CTEH
¥ OT BHYTPEHHE} NOBEPXHOCTH HAPYIKHEIX CTEH JIO ocell BHYTPEHHHX CTEH;

H) IJIOM@Lb 10J18, PACTIOIOKEHHOTO HENIOCPEACTBEHHO HA TPYHTE HIH Ha Jlarax,
pasbuBaercsi Ha YCJOBHEHIE 30HKEI, NPENCTABJISIONHE COGOH MOJIOCH IIMPHHOH 2 M,
Hapajsejbible Hapy»XHoil cTene, a njs YIJIOBHIX NOMEINEHHH — napajiellbHbie
o0euM HapyKHEM cTeHaM (puc. 2.1); TpH 5TOM JJf YIVIOBEIX TOMEUIEHHH y4acTOK
TIOBEPXHOCTH NOJ12, IPHMBIKAICIHE K HAPYXHOMY YIJy, C Iomajpic He Gojee 2 X
X 2 M, YUHTHBAETCH ABAXKLI; YCJIOBHLIE 30HH HYMEDPYIOTCS, HAUMHAS OT HADYKHOf
cTeHH]; K IV 30ne OTHOCHTCS BCS OCTAIOIIARACS TIOCJIE NEPBLIX TPEX 30H IJIOMAJb 1104,

Tennonorepu uepes nofseMUYIO YaCTE HADYIKHHIX CTEH NOABAJIOB ONPENEISAIOT,
paccMarpHBas HOJ3EMHYIO YACTh HAPYAKHEIX CTeH KAK HPOROJIXKEHNE HOJIOB Ha FPyHTe
(puc. 2.2).

Tlo/e! cunTaOTCR HEeyTenJeHHbIME HE3AaBHCHMO OT TOJIHHE H YHCJIa COoCTaBps-
IOUMX UX CJI0eB, €M KO3QGHIHERT TEIJIONPOBOSHOCTH MaTepHalia KaXJoro cios
He menee 1,16 Br/(w - K). i



TenyonoTepy yepes HeyTENJIEHHEIE KO/, PACTIONOKEHHEIE HEIIOCPEACTBEHHO Ha
rPYyHTe, ONPeJENSIOTCH NMYTeM CYMMHPOBAHHS TEMJIONOTEPH YEPE3 YCIOBHLIE SOHBL.
3HaueHHs CONpPOTHBJIEHHA TelJlonepenaye R, . JUIS NMEPBHIX TPeX 30H HEyTemleH-
HOI'G 110712, CUHTAS OT HAPYHHOMN CTCHBI, paBHEI COOTBETCTBEHHO 2,15; 4,3 18,6 m*x
X K/B1, a Has ocTanbHON uwactu nona — 14,2 M2 « K/Br.

B 1a6.1. 2.9 u 2.10 npuBefeHbl 3HayeHUs ZF JJIfl CPEHUX M YIVIOBHIX

H.O
HOMEUEHH . -
VTenneHHLIMH CYHTAIOTCS NOJB!, KOHCTPYKIHS KOTOPHIX BKJIIOYA€T XOTs Obl

ofMH  (yremasilouHil) cjoft € KOs(pGHMIHEHTOM - TENJONPOBOAHOCTH  MeHee

R 20
/ AN //// _
/ & v/
é_«-_ ' X 3 %
/ I som < 0 W owa-gemamias
% % wacme nora B
7% Msma & é ~
- o g ) VE
% i [ Z;;’ah]/u;mﬂ_ é % I sona V
o | | 57 0 =
/___ - 1M ’ N 4 -
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Puc. 2.1. Pas6uska muomamy He- Puc. 2.2. Pas6uBKa Ha YCJOBHBIE 30HB
yTeIJIeHHbIX HOJIOB, JEXalHX Ha HapYXHBIX OrpaxjeHHil B IOABaJe.

TpyHTE, Ha yCJOBHBIE 30HbI.

1,16 Br/(u - K). ConpoTHBieHHe TeIIoNepeiaye yTENJEHHEIX N0JI0B, PACTIONOKER
HBIX Henocpe,uCTBeHHo na rpyute, M « K/Br, onpe,uen;[e'rca no ¢opmyae

Ru= R, z+ ,b , @.13)

rje R, ,, — conporusieHHe -mn.nonepenaqe HEYTENJIEHHOTO 10J18, PacnoNOKEeHHOTOo
HemocpelCTBenHo ua rpywre, m* - K/Br; 8, . — Tommuna yremusiomero cos, M;
Ly_c — KO3()pHLHEHT TenaonpoBOAHOCTH y—rennmom,ero caosi, Br/(m - K).
© Jlns yTenneHHoro moJsa, pacloJIOKEHHOTO Ha Jiarax,
. 1 T by
. Ry = —oe 1. 2.14
_ n 0,85 RH.II + 7"y ( )

«C

ConpoTHBIieHHE TeNJoNepesaye NoJos, PACTIONOKEHHEIX Hajl IPOBETPHBAEMBIMH
TMOAMOJBAMH, ONPEAENSeTC PacyeToM.

2.1.3. ONPEAENEHHME NOBABOYHLIX NOTEPL TEMNA
M BHYTPEHHMX TENNOBLILENEHMA

JloGaBouHEIe OTEpH TeNJa c1araloTcs H3 J00aBOYHEIX NOTephb Telsa HapyX-
HEIMM OTPaXIAIOIHMH KOHCTPYKIMAMHE H 3aTpaT Tela Ha HarpeB Hapy:KHOTO BO3NY-
Xa, NOCTYNAIOLIero B 3faHKe 3a cueT HupHapTpailHu. JloGaBouHble NOTEPH Temna Ha-
PYXXHLIMH OrpaXJaloUHiMH KOHCTPYKLMAMH NPHHHMAIOTCS B MPOLEHTAX OT OCHOB-
HEIX norepb. (Taba. 2.11). . .



Ta6amua 2.5 Smavenus IF

1
"Ryn

s BT/K, HEYTefICHHEIX NONOB HA TPYATE AJiA CPEAHMX TOMeMEeHwut

Tny6una noMelieHdst (NEPNEAAMKYJISIDHAsST K HADYXKHOHR CTeHe), M

IMupuna

ToMene-

HUs, M 1 1,5 2 2,5 3 35 4 45 5 1 55 6 6,5 7 7,5 8 8,5 9 9,5 (1]
1 0,5 0.7 0,9 1 1,2 1.3 1,4 1.5} 1,5 1,6 16| 1,6 1,7 1,7 1,7 1,9 1,9 .91 1,9
1,5 0.7 1 1,4 1,6 1,71 2 2,1 22| 23| 23| 241 25} 26| 26 26| 27| 28| 28| 29
2 0.9 1.4 L9 21 .23 26§ 28| 29{ 3 3,1 33| 34| 34| 35| 35] 36| 37| 37| 38
25 1.2 1.7 2.3 2,7 2,9 3,3 35 3,6 3.8 4 4,1 4,2 4,3 4,3 4,4 4,5 4,7 4,7 48
3 14 2.1 2,8 3.1 35| 38) 42} 44| 45| 48] 49| 5 5,1 52} 53| 55| 55| 56| 57
35 1.6 2.4 33 37 4,1 45| 491} 51 53| 55| 57| 58| 59| 6 62| 63| 64| 65] 66
4 1,9 2,8 37 4,2 47 | 5.1 56| 58| 6 63| 65] 66| 67] 7 7.1 72| 73] 14 77
4,5 2.1 3.1 4,2 4,8 52| 58| 63| 65| 69 71 731 744 76 78] 8 81 83| 84| 86
5 2,3 3,5 4,7 52 58| 6414 7 73| 76} 79| 81} 83| 85 87 88| 91 92| 941 95
55 2,6 3.8 5,1 5,8 64| 7.1 77| 8 84| 86} 9 92} 93] 95§ 98] 99 101 | 104 ] 105
6 2,8 4,2 5,6 6,3 7 7.7 84 8,7 9,1 9,4 981 10 102 | 164 | 106 | 10,8 | 11 1L,3 | 11,4
6,5 3 4,5 6 6,9 76 841 .9 94 99| 102 106 1081 1 1,3 | 1,5 | 1L,7 | 12 121 | 12,4
7 33 4,9 6,5 7.3 8,1 9 981102 | 106 | 11 1,4 11,6 1,9 121 | 123 | 12,7 | 129 | 131 | 134
7.5 3.8 5.2 7 7.9 87| 97005 ) 109 | 1L,4 § 11,7 | 122 | 124 | 128 | 13 1331 185 { 138 | 141 | 143
8- 3.7 5,6 7.4 8,4 93| 102 | 112§ 11,6 ] 121 | 126 I3 133) 136 138 1421} 144 147 15 15,2
8,5 4 59 7,9 9 99| 19| 1,9] 1231129 134 138 | 42| 144 ]| 148 ] 15 154 ] 156 | 16 162
9 4,2 6.3 84 9,4 105} 11,5 126 | 13,1 | 136 | 142 | 147 | IB 152 | 156 f 159 | 163 | 165 | 17 17,2
9,5 4.4 6,6 8,8 10 11 122 | 1331138 | 144 | 149 | 155 | 1581 162 | 165 ] 167 | 17,1 | 174 | 178 | 181
10 - 4,7 7 93 10,5 16| 128139 1451151 | 157 ]| 163 | 16,6 | 17 173 ] 177 { 18 184 } 187 | 191
10,5 4,9 7.3 98 11 122 | 135 | 147 | 152 | 159 | 65| 17,1 | 174 | 178 | 181 | 186 | 19 193 | 19,7 | 20
1 5,1 7.7 10,2 11,5 | 12,8 141 | 154 | 16 16611731 179} 183 | 187 | 191 | 194 { 199 | 202 | 20,8 | 209
11,5 53 8 10,7 12.1 134§ 1481 16 16,7 | 17,4 | 18° 187 | 191 | 195 | 1991 205 } 20,7 | 21,2 | 21,5} 22
12 5,9 -84 11,2 12,6 14 1541 16,7 | 174 1 181 ) 188 | 19,5 | .20 204 | 208 | 21,2 | 21,6 | 22,1 | 22.4 | 229
12,5 58 8,7 11,6 13,1 14,5 | 16 174 | 181 ] 19 197 | 20,4 | 208 ] 2131 21,6 | 221 | 226 | 23 23,4 | 238
13 6 9.1 12,1 13.6 15L{ 166 | 181 | 189 | 197 { 20,5 | 21,2 | 21.6 { 221 | 22,6 | 28 23,5 | 238 | 24,3 | 248
13,5 6,3 9,4 12,6 142 | 157 ] 173 | 188 ] 197 | 205 | 21,2 | 22 224 | 291 234§ 238 | 243 | 248 | 252 | 257
14 6,5 9,8 13 14,7 162} 179 ] 195 | 204 | 21,2 | 22 228 1 23,3 | 237 | 2431 24,7 | 252} 257 | 26,3 | 267
14,5 6,7 10,1 13,5 152 %691 186 | 202 | 21,1 | 22 208 1 236 | 24,1 | 247§ 251 | 256 | 262 | 26,6 | 27,1 | 27.7
15 7 185 4 { 157 { 17,4 1 19,2 | 20'9L 21,9 i 22’7{ 23,6[ 24’4L 25 [ 25,5 | 25,1 | 26,5[ 27,1 i 27,6 i 28,1 { 28,6



e

Ta6xunga 2.10. 3uagenns ZF Rl , BT/K, meyTenileHHEX NONOE Ha rPYHTE sl YIJOBbIX NIOMEn(CHMit
Ht

%’éﬂ‘éz Jlnsma MeHee IPOTSAYKEHHOH HADYIKROR CTEHEL, M

TPOTsIKER- . N

poil Ha-

py}RHOH .

ererEl, M 1 1,6 2 2,5 3 35 4 ] 45 5 5,5 6 6,5 7 7,5 8 8,5 9 9,5 10
1 0,9
1,5 1,4 2,4 >
2 1,9 2,8 3,7
2,5 2,1 3,1 4,2 4.8
3 2,3 3,5 4,7 5,2 5.8
3,5 2,6 3,8 5,1 58 641 71
4 2,8 4,2 5,6 6,3 7 77| 84
4,5 3 4,5 6 6,9 76 | 84 9,1 9,8
5 3,3 49 | 65 7.3 8,1 9 981 106 | 11,3
5,5 3,5 521 7 7,9 87| 97) 105 ] 1.3 | 1211 12,8
6 37 5,6 7.4 8,4 931 103 | 11,2 | 12 128 | 136 | 144
6,5 4 59 7,9 9 991 11 1,9 | 12,7 | 136 [ 14,4 | 152 | 159
7 4,2 6,3 8,4 9,4 1051 11,5 ] 12,6 | 135 143 ] 152 ] 16 16,9 | 17,8
7,5 4,4 6,6 8,8 10 I 122 183 142 ] 151 | 159} 169 17,7 | 186 | 194
8 4,7 7 93 10,5 116} 128 )] 14 149 ] 158 | 167 | 17,7 | 18,6 | 194 | 204 | 2L2
8,5 4,9 7.3 9,8 11 12,2 | 13, 147 ] 156 [ 166 | 176 | 185 | 194 | 204 [ 21,2 [ 221 [ 28
9 51 7.7 10,2 11,5 128 | 141 | 154 | 164} 17,3 ] 184 | 193 20,2 | 21,2 | 22,1 | 23 24 24,8
9,5 53 8 10,7 12,1 13,4 | 148 | 16 17,1 | 181 | 191 | 20,1 | 21,1 | 22 22,9 | 238 | 24,8 | 257 | 26,6

10 5,6 8,4 1,2 12,6 14 154 | 167 ) 178 | 188 | 199 ) 209 | 219 | 22,8 } 238 | 248 | 257 | 26,6 | 276 1 286
10,5 58 8,7 11.6 13,1 14,6 | 16 174 | 185 197 | 207 | 21,7 | 227 | 28,7} 24,7 | 256 | 26,6 | 27,6 | 285 | 29,5
11 6 9,1 12,1 13,6 151 | 166 | 181 | 193 20,4 | 21,5 | 226 | 236 | 24,5 | 256 | 26,5 | 27,6 | 285 | 295 | 30,5
1,5 6,3 9,4 12,6 14,2 157 | 173 | 188 | 20 21,2 { 222 | 234 | 24,4 | 254 | 264 | 27.4 | 28,4 | 294 | 30,5 | 314
12 6,5 9,8 13 14,7 16,3 | 18 19,6 | 20,7 | 22 23 242 | 952 | 26,21 27,2 | 8.3 { 203 | 80.4 | 314 | 323
12,5 6,7 10,1 13,6 15,2 69| 1861 202 | 21,4 | 227 ] 238 | 25 26,1 | 27,1 | 28,1 | 292 ] 30,2 | 31,3 | 32,3 | 333
13 7 10,5 14 15,7 174 | 1921 209 | 222 | 284 | 24,7 ] 258 ) 269 | 27,9 | 29 30 31,2 | 32,2 33,3} 343
13,5 7.2 10,8 14,4 16,3 18 199 | 21,6 | 22,9.] 242 | 254 | 266 | 27,7 | 288 | 29,9 | 30,9 | 32 331 | 34,2 32
14 7,4 11,2 14,9 167 | 186 205 | 223 | 236 | 249 | 26,2 |- 274 | 283 | 207 | 307 { 31,9 | 3% 3¢ 351 | 36,2
14,5 7,7 11,6 15,4 17,3 192 ] 21,2 } 23 24,3 | 257 { 27 23] 29,4} 30,5 | 31,6 | 327 | 34 34,9 361 ] 371
15 7,9 i 11,9 15,8 17,8 | 20 21,71 237 | 251 | 26,4 | 278 | 29 30,2 | 31,3| 324 | 336 ] 348 | 358 | 37 38,1



Tab6arna 215 Jobanoanbie WOTEPH TENI3 OrpamkAalOmMEMH KOHCTPYKIBAMHI

Ho6asoa-

HEBle TIOTEPH

TTOMemenHs, SAAHM Orpampaicuige KOHCTPYKIHH “renna, %
. K OCHOBHLIM

P

1. Tlomentenus B spakusx Jo- | Hapymurie Beprukannhbie ¥ HakJIOHHbE (BEPTH-
Goro HasHadeHHsl KaJpHas TIPOEKUHs]) CTEHBl, [BEPH H CBETOBEE

.| mpoeMri, oBpaieHHbIe!
Ha CeBep, BOCTOK, CEBEpO-BOCTOK H CeBepo-

aanap, . 10
Ha JOro-BOCTOK H 3amaf, 8
9. O6lieCTBEHHbIE 3[1aHHSI TIDH HapyxHble CTeHBl, JiBeDH M OKHa s

HaJIguH B TIOMELEHUH BYX
uin Gojlee HapyXXHBIX CTeH
8. 3pamus moGoro Haspauenwst | Hapyxmvie apepH, ke ofopynoBapNbie BOSAyLl-
HBIMH  HJIH  BOSAYINHO-TCINIOBEMHE  3aBeCaMy,

npr N sTaxax B 3[aHHAXS 60N
TpoitHeie € IBYMst TaMGypaMH MeXAY HHMH 80N
ABOHHEIE C TaMGYPOM MEXZLY HMMH 66N

onHHapHRE . B
Hpumevanns. 1.Ipu paspaborre :%nnomx TIPOEKTOB JIOGAaBOUHBIE TYIOTEpH TCILNTa,
HPEAYCMOTPERHEE B T. 1, NpHEHMAIOT B pasmepe 8%. 2, Jlo6apousnie NOTEPH TemJjla yepes wHa~
pyXibie BEpH, ONpeziefiseMble N0 M. 3, He YYHTHBAIOTCA, €C/IH [BEPH ABJSIOTCS JIETHHMH HIH
3aMacHEIMH -

~  Han6onee BeCOMYIO 4acTb 06aBOYHEIX NOTEPL COCTABJIAIOT HOTEPH HA Harpes
HaPYIKHOTO BO3RyXa, HHQHILTPYIOIErOCH Yepes CTPOHMTeLHEIe KOHCTPYKIHY 3)a-
sni. Vinpunprpanusa napy»HOTO Bo3fiyXa NPOMCXOIHT 3a CYeT BETPOBOIO Hamopa,
rpaBHTAIMOHHOTO HaNopa H paspexeHHs, cO3/laBaEMOro B 3iaHHM npH pabote CUC-
TeM BeHTHJISLHHE.
PasnocTh naBienuii BO3fyXa Ha HapyXHOH HaBeTpenHOH M BHyTpennell mo-
BEPXHOCTAX OFpaXXJAIOLHX KOHCTPyRuwi, Ila, onpenensercs no ¢gopmyne

Ap = 9,8 [(H — H) (¥u — Vo) + 0,05y40® (g — ca)l] — (5 —pp),  (2.15)

rjie H — BbICOTA 3[]aHK OT NOBEPXHOCTH 3eMJIH IO BEPXa KapHHM3a WM WAXTH, M;
h — BEICOTa OT HOBEPXHOCTH 3€MJIH 1O IEHTPa OKOH, JiBepeil H HapyKHBIX CTeH pac-

Ta6auua 2.12. 3nageHnsa KosdppunueHta k

Bricota map noBepx-
HOCTHIO 3eMJIH, M
Ty MeCTHOCTH

10 20 40 | 60 | 100

A — OTKpHITHIE MECTHOCTH (CTENH, JIECOCTENH, ITYCThIHH, OTKPEI: |-
ThHie Mofepexbs Mopel, 03ep, BOZOXPaHHIIMIL) 1 1,26 | 1,65} 1,75] 2,1
B — ropoya ¢ okpaunamu, JIECHEIE MacCHBBI H TOMY NOROGHEIE
MECTHOCTH, PaBHOMEDHO NOKPHTHE NPeNATCTBHAMH BHICOTON 6O~
Jiee 10 M 0,65 | 0,9 1,2 | 1,45} 1,8

CMaTPHBAEMOrO 3TaXa, M; Yy ¥ Vg — NJOTHOCTh HAPYXKHOTO H BHYTPEHHEro BO3Ay-
Xa, kr/M3; v — nanGoablias H3 CPEIHHX CKOPOCTeH BeTpa Sa SHBAaph NO pyMGam
ceBeproro manpasnenus (C, CB, C3), w/c, npunnmaemas no ta6a. 1.5, a ais Tu-
TIOBLIX MPOEKTOB — paBHo# 5 M/¢, B KNMMaTHUeCKHX nofpafionax 1B u IT — 8 m/c;
€y W €3 — aspopuHaMHuecKiHe KOMDGHIMEHTH A5 HaBeTpeHHol M 3aBeTpeHHON Io-
BepxHocTell, npuHumaemble corsacso CHuIl I1-6-74 paBHBIMH COOTBETCTBEHHO
0.8 u—0,6; k—Kos(puruent, yuHTHBAOWMI H3MeHeHHe CKOPOCTHOTO Halopa B 3a-
BHCHMOCTH OT BHICOTH 3flaBHSl H THI2 MecTHOCTH (rabn. 2.12); p, — nabuTounoe
(10 cpaBnenmio ¢ faBenHeM wa HapyKHOI 3aBeTPeHHON NOBEPXHOCTH 3J|aHust) JlaB-
JieHMe Bosnyxa, I1a, B aganusix (nomeienHsx), o60pyAOBAHALIX CHCTEMaMH BEHTH-



JSAUEM C MEXaHHYeCKHM MOOYKJeHHEeM, BO3AYIIHEIM OTOIJIEHHEM HJIN KOHIHIHO«
HHPOBAHHEM BO3MyXa, ONpejelIeMOe H3 YCIOBHA-COGICKEHH ST PABEHCTBA KOJHYECTR
BO3JlyXa, IOCTYNACWIEro B 3laHNA M YIANAEMOro B3 HHX B pesysbTare HHOHIbTPa-
L#H K 3KCHIBTPALHH Yepe3 OrpaxJalomHe KOHCTPYKIMH; Uy — H3MeHeHHe JaBJie-
HHA BO3JyXa B 3nauuax, Ila, (CO 3HaROM «MHMHYC» — YBEJHUEHME, CO 3HAKOM
4IIIOCH ~— YNMeHblIeHHE), ONPEIeNIsIeNoe Ha OCHOBE pacueTa aeballanca 110 NPHTOKY
H BHITSXKKE NPH CHCTEMaX BEHTHJISILHH C MEXaHHUECKHM NOGYIKIEHHEM, BO3AYLIHOLO
OTOIJIEHHA H KOHAHIHOHHPOBAHHA

Bo3/iyXa (CO 3HAKOM (MHHYC» Py yuH- 9804t ¥ir) T
THBAETCH TOJRKO NpH obecneuennd IO o
[OCTOSIHHO  JefiCTBYIOIero NoAnopa); 2 N
Yy onpeniensieTcs Npu f, =t 5. ] n%,
260 ) ) /’,9 )
96(H-PN¥- X3\ Nl ’
20 8 220 _ J'/ﬁ“’
i ' -\,‘f R 7 / ;f)
v 4 /
/
. A X\ 1w LD
¥ VB | //:/, {
or VI8 I IAVAY.
14 ‘/ // ;/ /{ / '/ ﬁl
a1 1A A 100 /7 A
g Y 7T 7 N /4 / r
‘ / // W A5 L~ / ',/ 4
oA
‘% 40 =A od
— ,/,/// Pt d // 1 r/
WA 20| JE2
A : N
0 AW H G 80 30100 0 10 20 30 4 % & 70 & 9000

o U e, i (O

Puc. 2.3. Homorpammer st onpesienienust euupt 9,8( — B)(ye — v5°) (@) B
9,8(H—h) (vu—v189(0)-

B uacTHoM cliyuae, JyIa 31auuil, 0GOpYLOBAHHEIX €CTECTBEHHOR BBHITSIKHON BeH-
TuAIMeEl, BEHYHHA Ap onpefensercs BLIParKeHHEM

Ap = 9,8 [(H — h) (yu — V5o + 0,05ys0" (cu — ¢a) &], (2.16)

THe Vg — IVIOTHOCTE BOSKyXa, Kr/m3, mpH Temmeparype 5° C.

Konuuectso Boafyxa, Kr/(M? » 4), IOCTYNAIOEro B IOMEIEHNS Yepes orpax/a-
IOuiMe KOHCTPYKIHH BCJIEACTBHE HX BO3/YXONPOHHL2EMOCTH, ONpEJesIfeTcs o cire-
Rytoumm Qoprynam:

“._ IJil 3aI0JHEHHA CBETOBHIX IPOEMOB (OKOH, GaNKOHHLIX JBepei) -
' Go = Ap™/*/Ra; @17
JU1st TPOYHX OrpaXJAoMHX KOHCTPYKUH
G = Ap/Ru, (2.18)

rne Ry — conmpoTHB/enHe BO3NYXONpPOHHIAHMIO OrpaKAAOUMX KOHCTPYKUHH,

M? + u « TIa”/5/Rr — s 3allOIHEHHS CBETOBHIX NpOeMoB H M® « 4 » [Ta/Kr — pus
TpOYUX KOHCTPYKIHH (oM. 7aba. 1.21 u 1.22), :



PaCcXOR TemJa Ha HAarpeB HapYIXHOTO BO3AYXa, HHQHJBTPYIOLIErOCH uepes
~brpamjaionine KOHCTPYKIHH 32 CYeT BETPOBOIO M FPaBHTALHOMHOrG Haropa, Br,
OlIpeAe/IAeTCs BHIpaKeHHeM .

Q™ == 0,278 [AoGo (Fo + Fo) -+ = AGF ] (6 — t.55). @.19

roe Ao ¥ Ag — KospduuMeHTH, yumTHBAlONNE BIHSHEE BCTPEYHOr'O TEIJIOBOTO
noToKa (15 OKOH 1 GalKOHHEIX EBEpel C Pasme/bHbIMK nepersieraM A, = 0,8,

ymed 8 7 6 5 432
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20 —ra i . -
/ Puc. 2.4. HoMorpamma pnst onpepenennst
; 40 BesHuHHb 0,05y,0%(cy, — co)k - 9,8.
60
1|
: €O CrapeHHbIMH nepenneramu A, = I;
- L5t JPYTHX OrpaxJaomUX KOHCTPYKIMI
N 60 Ay =0,6); Fo, Fg, u F, — pacietnan
L : TJIOAb, M2, COOTBETCTBEHHO OKOH, Gaj-
““ N /4] KOHHBIX JIBEpEH H JIPYTHX OrpamiaronX
: Y,/ A% KOHCTPYKIIHH.
< 4N T |Ma ®opmyaa (2.19) Moxer 6HTe NpHBe-
"““/A = W0 oy g
) 7//4 [0 Q™ = yoFa + st Ehy )
/ / W80 X (te —t5)s (2.20)
/ 200 rie kn_o, kn.ﬁ H ku_K — no6aBounkle Ko-
720 9bdHIHMenTH! TenJonepeaayy COOTBETCT-
005%, VI(C”' G 698 BEHHO OKOH, GaJIKOHHHIX nBepefi ¥ mpo-

YHX KOHCTpYRum#, Bt/(m? - K).
Io6aBoynbiii KOS(QGHIKMENT TeNIONEpe/laul — 5TO BEJIHYMHA, YHCIEHHO PaBHas
Pacxofly Telsia Ha HarpeB HapYXHOTO BO3AyXa, HHOHJLTpyIomerocs uepes 1 m2
KOHCTPYKUMH, NPH PasHoCTH TeMiiepaTyp Hapy»XHOrO K BHYTpeHHero Bosgyxa I° C,
B vacTHOM cyuae, Korjaa KOHCTPYKIUMH OKOH ¥ GaTKOHHDLIX JIBepell ONMHAKOBLL,

Qb — [kn.o (Fo I 1,25F¢) -} ‘Z kn_KFK] (ts —1,p)- (2.21)
Jns spanufi, 060pYNOBaHHEX eCTeCTBEHHON BBITSKKOM, 3HAYEHHS CJIaraeMEIX
9,8(H-—h)(yﬂ—75°) 1 0,06,0? (e — ca) k » 9,8 BxOIAMHUX B hopmyay (2.16), Haxo-

JSITCH ¢ HOMOIKbIO HOMOTPAMM, TPeiCTaBJeHHHX Ha puc. 2.3, a n 2.4, a 3nauenus
kp..o H k'u_K — C [IOMOI{bI0 HOMOTrpaMMBl, NpelicTan/ieHHoi na puc. 2.5, s Buinos-

HeHus! pacueroB no ¢opmyne (2.15) moryr OBITb HCHOJB30BAHEI HOMOTPamMa



(puc. 2.3, 6) pns f; = 18° C, a TaKkxKe HOMOTPaMMH!, Npe/ICTABIEHHbIE Ha PHC. 2.4
u 2.5.

JIs1 3XHIIBIX KOMHAT, KPOME PaCXofi@ Tellla Ha HarpeB BO3AYXa, HHGHILTPYIO-
ILEroCH 32 CYET BETPOBOTO H FPABHTAMOHHOIO HANOPA, ONPEACIAETCS PACXOL Tela
Ha HarpeB BO3AYyXa, HHOQWILTPYIOUErocs BCAEJCTBHE €CTECTBEHHOM BHITSMKKH, HE
KOMIIEHCHPYEMOH NOAOrPETHIM IPHTOUHEIM BOSAYXOM:

1-1,2.3 .

Q™ = 300 OPFulta—typ) = Fulls—1,), 2.22).
K osB/ % k) : rge 1 — ypenbHasm MaccoBas
A08 A= 7 - ken, BriRR TeHJloeMKOCTb Bosnyxa, KIx/
%4 l ' } (%] (xr-K); 1,2 — miotHoCTh BO3-
26L— / - LyXa, Kr/m3 3 ~— HOpMaTHEHOE
471 Pf’"""'”(l?‘/ﬂf/’:z ny Sz KOJHYECTBO BOSAYXA, NOCTY-
|46 f A-AA- A nawoiero xa 1 M2 xunoft 10~
2,4, / / / N\ Aex wany, M%(a - M3); F — mlo-

" ?nz 7( . ( 7{ 7( 7(7 26 majk 103 KOMHATH, M2} f, 5 —

pacyernast TeMmepaTypa Ha-
PY?XHOFO BOBJyXd MO Napamer-
pam A, °C (cM. Tabn. 1.5); £y —

\\‘
AN

18 / // (/ BHYTpEHHSASA Temneparypa

1 / / / / /V 10 KOMHaThl, INpHHHMaeMmas IO
s 1/ e v AT . CHull HJLI-7I*.

- 1A l / / 7/1 / ; Ilpu pacuere nOGABOUHBIX

e *  NOTepb TElNa A XKHJILIX KOM-
/4 ' HaT XWJILIX BHaHui B COOTBET-

[
\\\\\\\\\ \\\

ctBun ¢ raasoit CHull 11-33-75

8]
s =
R—
N

[/// |
981 40 - 7 { . npuHHMaercs 60JbIlasg H3 Be-
) JIMYHH, BbIYHCJEHHBIX 1O ¢op-
05128 Y47 /’ A - /,/ - myaam (2.21) u (2.22). Onnako
! o6 W/ A LA : Ha NpakTHKe (00LIYHO J15 OIHO-
ol ' // A "1 _1—1% | .. xommarubix KBaptup) mower
- |6 —F 7 T :
) / [ Sl 50 H
421 g2\ 4'4:7 | i Prc. 2.5. HoMorpamma jis o
ol ] {10 lp  penénenns noGaBOYHBIX Ko3(-
0 20 30 40 30 60 70 80 90700 Apfa. rupenton ky o u k,

HMeTh MECTO TaKOH CJIyyail, KOria pacXoj TeNJa Ha Harpes BO3AyXa, HOJJIEXAIIero
YHAJeHHI0O H3 KBApPTHPH B COOTBETCTBHH C KOJIMYECTBOM H THIIOM CaHHTapHLIX
npHGOPOB, NpeBHIIaeT CyMMapHoe sHauenne kak Q"% ompenessiemoro mo ¢op-
myane (2.21), Tak 1 Q™, onpenenennoro no dopmyse (2.22).

B s10M cilyuae BO u36exaHie HENOYYET TeJIONOTEPL B COOTBETCTBHH C HMEIO-
MHMHCS peRoMeHpauuamMH [24) onpepensieTca pacXop Telia Ha Harpes HHOHALT-
pylolierocss BO3fyXa AJf KaxJOro OTaIJIHBAeMOro HOMe(IEHMS B OTHEILHOCTH C
YBASKON B mpefieslaX KBapTHPH B CJIEAYICIIEM IOpSAKE.

1. Ana gaxpo# Xuioil KOMHATHL ONPefielIfAeTCs pacXoy Teljla Ha HarpeB BO3AY-
¥a, HHQHILTPYIOLErocs BCAE/CTBHE €CTECTBEHHOM BEITSKKH, He KOMIEHCHpyeMolt
NPHTOKOM, 1o opmyae (2.22).

2. Ins KaXporo OTanmjHBAEeMOro NOMELleHHs BHIYHCJAETCH Pacxoll Tensja Ha
Harpes Bosfiyxa, HHOWILTPYIOHErocs nox BO3feHCTBYEeM BETPOBOrQ H IpaBHTAlH-
OHHOTO Haropa, 1o ¢opmyae (2.21),

" 8. It Kamyofi KOMHATH KBAPTHPH M3-NBYX BenwumH @ u Q“H‘i’ BHIGHpaeTcs
60sblIas, KOTOpasi W BXOIMT B KaueCTBE CJIaraeMoro B cymvlapnbm pacxop TenJa

2Q,,. T1pH 5TOM fi/15 KYXOHb YUHTHBAETCS TONBKO Bennynua Q7P

4. Hna Kaxpqro OTanjuBaeMOro NOMEIEHHs OIpeJeNAeTCs pacXofl Temsa Ha
HarpeB BO3JlyXa, yAaNsieMOro B COOTBETCTBHH € CAHHTApPHLIMH HOPMAMH COLJIACHO



CHul1 II-J1.1-71* u3 RYXHH, YOOPHO#H H BAHHOH H3 pacueTa IPOmOpIHOHANBHOTO
pACHpeNieieHUs PACKO/A TeIUTa 10 BCEM OTAIVIMBACMBIM MOMEUICHUSM KBAPTHPSL MO
¢opmyne

Fy
ZF
rre L — oGveM ysansieMoro s KBapTHPH Bosiyxa, M3¥/4; I F; — cyMmapHast 1L10-
Ia/b BCEX OTAIIUBAEMEIX NOMEIeH)H KBAPTHPLE, M2; OcTalbHEIR 0G03HaUEHHS TAKHE
3Ke, Kak U B dopmyne (2.22).

CymMHpOBaHHeM 3HaYCHHH Q¢ AJS OTAGMLHEIX OTANJHBAEMbIX NOMELIEHHH KBap-
THPHI HAXOMTCS PacXOp TeNJa B Ienom no kpaptupe 2Q,., Bt.

5. BHUBCISIOTCS pacyeTHbe SHAYEHHS TEIJIONOTeph HA HArpeB ITOCTYNAIOEro
HapyXHOTO BO3JlyXa JUIsl KaXJOro OTaIfuBaeMoro nomelenus Qu. Equ 2Q, ., >
> Z(, B KauectBe Qy QUIYpHPYIOT BeJHYHHE], MoJTydennbie B 3. Ecau 2Q, , <
< 2Qc, AR KaXAOTO OTANNMBAEMOTO ITOMENIEHHS CPABHMBAKTCS BETHUMHEL Q U
Q““"l’; L% TeX noMelueHul, roe Q"% > Q., ‘npunumaercs Q, = Q'*®; naxopuzcs
cymuma 3HadeHHi Qp OIS Tex nomeluenu, roe Quud, Q; (20Qs), u cymma npousse-
zenudt 3 o(ky — £ ,) Fry st 5THX 3Xe nOMelrennit, mocie 9ero pashoets £ Q. — 2@y

pacipeleasercs 1o OCTaBIIUMCS ITOMEIEHHUSM ITPONOpUHOHANBHO npousaeneﬂmo'
(ts — t.p) Fu:
uA/ f o

Qe = 0,33L (ty — £,) (2.23)

(tni — 1t F
QB[ = (EQC - ZOQB) p3 (tB —t A) L (2.24)

HA)FH_ZO(t_B_tHA)Fﬂ ’

IR {—NMOPSAKOBHE HOMEp NOMelleHHs C Muowankio F,;, M?, B pacueTHO# TeMnepa-
Typoll BHyTpeHHero Bosiiyxa i, °C.

Ipu 2,Qp = 0 ¥ cootercrBeHHO Zg (f; — fp) Fr =0 dopmyaa (2.24)
paet Q= Q, rre Q. onpeseasercs no dopmyse (2.23). :

Tlpy Mano OTJMYAICIIMXCS ~ 3HAYC HUSX [y BMecTOo (Qopmysnsl (2.24) MoxHO

HCNOsL30BATH NPUGMIDKeHHOe cooTHOUieHHe Q; = (2Q. — Z,Qy) -EF_H_LE_P_ .
o n

6. Jlast 3apbiMAsieMbIX JIECTHUYHEIX KJIETOK PacXoj Telfia Ha HarpeB Bosﬁyxa,
BPEIBAIOIIETOCS Yepe3 HAPYXKHbIe BXOZHEIE ABEPH, CleAyeT yUUTHIBAThL IPY pacyeTe
OCHOBHEIX TEIJIONOTEPb MyTeM BBeJIeHHS HAN0aBOK, NpelyCMOTpeHHEIX Tabm. 2.11.

Pacxop Temna Ha HarpeB HAPY?KHOTO. BO3ZyXa, HHOHABTPYIOLIErocsi uepes
KOHCTPYKUUH JIECTHHUHEIX KJIETOK, ONpPefe/sieTcsi aHajorHyHo m. 2.

7. Pacxop Tensia Ha HarpeB HAPY?KHOTO BO3[yXa, BpHIBAIOLIETOCS yepe3 jBe-
PH, BLIXOAsIHE B OTKPHITHE NepeXoldbl K He3afbMIsieMbM JECTHUYHBIM KIETKaM,
Clefyer ydMTHIBaTL NPH pacyére OCHOBHEIX TelIONOTeph NMyTeM BBesieHHst Halla-
BOK, npelycMoTpeHHBIX 1a6it. 2.11. Ipu stoM uHcHo sTaxkeilt N npunumaercs pab-
HEIM 4HCAy 3Taxell OT BepXa 3[aHUsl A0 PacCHHUTHIBAEMOTO 3TaXa (/I BepXHETro
sTéxka N = 1, zig BTOpOro ceepxy — N = 21 T. 1.).

JInst oOuieCTBEHHBIX 30aHHi, OGOPYAOBaHHHIX €CTECTBEHHOH BHITSIKKOI,
PAOXOA TENJA HA HATPEB HAPYIKHOTO BO3AYXad, MHOUILTPYIOUIErocst B NOMELIEHHUS
OCHOBHOTO Ha3HaueHHs, onpejenserca no dopmysae (2.21), a HHPUILTPYIOLWETOCS
B 3apMyIsieMbie JIECTHHYHBIE KJETKH H Uepe3 [BepH, BHIXOJSAUHEe B OTKPHITHE
NIEPEXOXH! K He3aALMIISIEMEIM JIECTHHUHEIM KJETKAM,—- TAK K€, KaK JJIST IKHJBIX
8iaunuii.

OGuie noTepH Temja HOMELIEHHSIMM JXHJABIX 30aHHE CleiyeT YMeHBINATb
Ha BeMHuHHY GHITOBLIX TemyioBBAeaeHyil, BT, onpenensemyio no ¢opuyne

Qua = 21 Fp, 112,25

59 Fy — naomanp nosia NOMEWEHMH, AJsi KOTOPHIX NpENYCMATPHBAETCH YCTa~
BRa HarpepaTe/bHBIX NPUGOpPOB, M2, :



2.2. ONMPEAENEHME
OXNAAMTENBHOW TEMJIOBOM HAIPY3KM

Toctynaenye Tenyia B noMeleHue OnpellesIsteTcss KaK CyMMa NOCTYIJIeHHil Ten~
Jia yepe3 HeMpO3payHbie U NPO3payHble HAPYXKHBIE H BHYTPEHHHE OrpPaXKAEHUS 110+
MeleHA#, OT HCKYCCTBEHHOIO OCBeleHus, c00pyloBanua H smojeli. Jina BLABIeHNS]
MaKCHMasbHO# (pacueTHO) HATPYSKH H BpEMEHH, KOIJlda OHA HMEET MecTo, Heol-
XOAUM pacyeT TeINIONOCTYNJIEHHH ¢ mHTepBasioM 1—2 w.

2.2.1. ONPERENEHMUE kOl’lM"IECTBA TENMNA,
¥ NMOCTYNAIOWENO YEPE3 CBETOBBIE NMPOEMB!

INoctynsenye Tenja B NOMEEHHS H€Pes CBETOBbIe MPOEMbI 33 CUET COMTHETHOR
pa1Maliy 3aBHCHT OT HX Pa3MepPOB H OPHEHTALMH, COJHEUHOrO a3HMyTa OCTEHIEHHS
¥ BBICOTHI COJIHIIA JJIsi PACHETHOTO Yaca CYTOK.

~ ConHeYHLH a3UMyT OCTeKJEHHS O, rpaj, onpefensercs no ¢opmysaam, npuse-
IeHHBIM B Ta6a. 2.13, B 3aBHCHMOCTH OT asuMyTa cosHna Ac, rpal,— yraa Mexay
I0XHEIM HanpapJeHHeM H TOPH3OHTaNbHON MpoeKnHell COJNHEYHOrO Jyda, NPURHMag
moro 1o Tabx. 2.14, n a3uMyTa OCTEKJIEeHNA CBETOBHIX poeMoB A, rpaji,— MeHkL-
1I€To M3 YIJIOB MeXKJy HOPMajbio K NJIOCKOCTH OCTEKJIeHHs HAH Ipoexnueil aToi
HOPMaNiH Ha TOPH3OHTAJALHYIO IJIOCKOCTb M IOXKHBHIM HanmpaBienueM (Ao, < 180°)

= Ta6nuna 2.13. PacuerHsie QopMyan! ANg OonNpefieleHNs CONREYHONO ASHMYTa
OCTEKALHNA (Bpema — NCTHHHOE COMHEUHOE)

. . )

_ Opuenra- Pacuethre dopmyas M
nus CBETO- i
1 BOTO npoe- ANsi nepeo#l NONOBHHM AHs (Ao 12 uwa- nns BTopoil MOJOBHHB! ZIHS

Ma COB  BKJIOYHTEJIBHO) (fiocyie 12 wacos)

C ar———lAc—Aol ar=|Ac—A0]

CB ar=|Ac—A0| ar=360-(Ac+Ao)

B ap =14, — Al o =360 — (A, 4+ 4)

OB ar=|Ac—AO| . °‘r=Ac+Ao

10 op=14,—41 "~ ap=14,—4,1

103 a.=A4.+ 4, a. =14, —A4A,l

3 ar=360—-(Ac+Ao) ar=|Ac—AO|

a o =360— (A -+ A) ap=| A, — Al

HctHHOE cOJHEUHOE BpeMs T ONpefiensieTca No npuGamkeHuod dopmyse
T == Ty -+ 0,067 (Ar — 15N), (2.26)

TJe Ty, — NOSICHOe BpeMsl, CBA3aHHOe € JIeHCTBUTENBHEIM BpEMeHeM Ty COOTHOLIeHHeM
Ty == Ty — 0 — 4+ N, yuutelBaioilyM nepeBol CTpelOK dacoB ¢ 1 ampex
A, — reorpagmueckas poJrora mecta CTpOMTENbCTBa, rpaf; N — Homep fosi¢
BpeMeHH; 0 — pasHMna Mexay HeHCTBHTeNBHBHIM MECTHBIM Bp€MeHeM H MOCKOB-
CKHM, Y. )

Bricora conmma 0O, rpaf,— yroJ MeXAy HanpabBJeHHEM COJNHEYHOro Jyda #
€ro npoexnyeil Ha TOPU3OHTANBHYIO IJIOCKOCTE (cM. Tabm. 2.14).

Kosnuuecrso Tensia, BT, NOCTynailero B MOMELIEHHS 4Yepe3 CBETOBLIE PO~
€MBI 34 CUET COJIHeYNOH pafnalyi H pa3HOCTH TEMNEPATYP HAPYXKHOTO H BHYTpeHHes
ro BO3AYXa, : '



g’ v Iy — 1,
Qo= (g Fo + 4"F) ﬁc_gkoka -+ HRCT:‘L- Fo, (2.27)

e ¢’ # ' — KOIHYECTBO Tellia, NOCTYNAIOWIero B Hi0/e iepes OHHapHOe OCTeKJe-
nue CBETOBHX mnpoemos, Br/m?; Fo = F_ -+ F, — nnomajbr cBeroBore npoema,

onpejie/isieMasi O er0 HaHMEHBIUNM pasyepam (B CBeTy), m? F; H F; — DAOWAIH
CBETOBOTO IPOEMa, COOTBETCTBEHHO OOJyyaeMble H He OGaydaembie NPsiMOfl COMHEY-
nott pamuaumedi, M% P, — KO3)GHUMEHT TeNAOMPOMYCKAHHS COMHIE3AUMTHEIX
yerpoiters {cM. Tali. 1.20); R, — conmpoThBseHye Tenyonepeiaue sanojfHeHHH cBe-
ToBEIX poemoB, mM% - K/BT (cM. Ta6ii. 1.8); &; u I, ~— pacuernas temnepatypa Ha-
PYRHOTO H BHYTpeHHero BosnyXa, °C; ko ~— roa(bunuent, saBHCSILH# OT THOA OC-
TeK/JeHusi H npuHumaemenl paBpeiM 1,0; 0,9; 0,8 cootBeTcTBEHHO npH ONHHAPHOM,
JBofinoM B TpofioM ocTek/enud B 0,7 NpH OCTEKNEHHH CTeKJIOGIOKAMH H CTEKJO-
npopunutomM; k, — KopOUIMEHT, YUMTHBAIONNE AKKYMYJNSNMIO Tensia BHYTPeH-
HHMH OrPAXKAAION{AMH 'KOHCTPYKIHSMH MOMEN[eHUSs .

Ta6auna 2.14. Boicora ag U a3UMyT A, COXHNA HA PAIAMMHBIK UMPOTAX B HioNe, Fpaj

36°c, | 40°c. | 44°c, |48 0. | B2ec | 56°c. | 60°c. | 640c.”| 68 .
i, I, . m, . 1 Ui, [119 1, m,

“Victusroe
COJIHETHOE
BpeMS — 4achl

6!1: o R

BE s, & -
' %) R © [3) [3) [3) )

R E=R-R=g I Bl I ol I Rl Il Il S Rl I ol Il B

2-3 | 2122 ¢ {15

—4 12091 t o} 3 sl 6 lan

"5 |19 20 3luo) sliol 7{120| 9|n9| w]|us

A [Ipu HATHIMM CPEACTB COJHIIESAUHTE! B NOMEIEHHH HIH MEXKCTEKOALHOM PO~
ctpanctBe k, = 1,. mpH HX OTCYTCTBHH ¥ OTCYTCTBHH HAPYXKHBIX CPeNCTB
COJIHIIe3AHIHTL! CBETOBLIX ITPOEMOB

Fymy - Fymg -}- Fgmg - 0,5F ymy - 1,6F gy

by = , 2.
a Pyt Fpl Py 1 F, T Py (2.28)
a IpH HaJNYHHR Hapy}KH'bIX CpeJCTB COJNIHLE3ALTUTDI -CBeTOBHX npoeMoB
by = Fymyj + Fomy - Fymg - Fymy - Fomg (2.29)

Fi‘}‘Fz‘}‘F3_+’F4‘}‘F5 :

rie Fy, Fy, Fy, Fy, Fy — DIOMm@aiy COOTBETCTBEHHO TPeX BHYTPEHHHX CTeH, NOTOJ-
Ka 1 10Ja NOMenleHust, M%; my, My, My, My, My — KO3bOHLUKEHTE, yYUTHBaIONIe
AKKYMYJISIHIO TEJa COOTBETCTBEHHO TPEMS BHYTPEHHHMH CTeHaMH, NOTOJKOM H
NOJIOM NOMEU(EHHs ¥ IPHHAMaeMble B 3aBUCHMOCTH OT Marepuana Orpakpaomiedl
KOHCTPYKUHH H ee TOJMuMHE (Tab1. 2.15). IIpy sTom B MEOTOC/IOMHO# Orpaxaaomed
KOHCTPYKLHH YHHTHIBAETCS TOJbLKO OCHOBHON c/0H, Gnmxkainui K o6nydaeMoft no-
BePXHOCTH; pacueTHasi TOJIIMHA CTEH U MEePEeropoJioK, pasfessiouX ABa CMeXKHBIX
HarpepaeMbiX COSHLIEM NOMEILIEHHS, MPHHYMAETCS PABHOH MosnoBuHe HX (aKTHue-
CKOMH TOJIMHEI, 2 €C/IH OHO U3, CMEKHBLIX MOMEUIEHHE HarpeBaeTCst COMHIEM, 8 Jpy-
roe Her — TO 'HX (PAKTHYECKOH TOJILIHHE. . . .



Ta6xwua 2.15. 3nauenun kosGdunkenTa m Ji8 PasiuuHBIX BHYTPEHRUR
~ OrpaNKRAIOMUX KOMCTPYKUMIH

Kosddu- Koapdu- 3HaYeHHsA M OPH TPOROMKK-
Pacyer- LHeHT LMEHT TEM- TENLHOCTH MepHOAA TOCTYI-
Marepuan orpaxpua- Hast ToJI- | TeIJionpo- | neparypo- JICHUA NpAMON COJHeMHOH
1olel KOHCTPYKLIHM UMHa, BOIHOCTH | NpOBOAHO~ papuanun Ba dacap sgauus, w
MM A, Br/(MX | ctr g- 107,
XK mEfe 12 10 8 6
Betown, wesiesoberou, 35 0,78 0,71 0,64 0,54
CCTECTBEHHBlE KaMHH 50 1,05—1,74 5,6~-8,3 0,7 0,64 0,55 0,45
100 0,6 0,53 0,45 0,38
150 . 0,53 0,48 0,42 0,36
280 0,45 0,41 0,36 0,31
>400 0,42 0,4 0,35 0,3
Kuprnuusasi ~ KJafiKa, 60 0,74 0,65 0,57 ,49
Jierkue 6eToHbl 130 0,7—0,93 3,3—5,3 0,6 0,55 0,49 0,43
190 0,58 0,563 0,47 0,42
>260 0,55 0,5 0,45 0,41
Lo
I'uncoBeie  MaTepnalibl 50 0,23--0,47 | 38,2—-3,3 0,88 0,84 0,79 0,72
JIpeBecHbe MaTepualbl 25 0,23—0,29 1,4—1,9 0,84 0,81 0,78 0,69
Temo- u 3ByxKOus0Ms- >50 0,06—0,12 | 2,8—4,2 1 0,99 0,98 0,95
LHCHHBIE  MaTEpRAaJib,
nopucrTnie M1aCTMACCh]
H [OJHMepE!

< (13
Jist cydasi, KOTla cBeTOBOH TpoeM opuenTHpoBaH Ha 10, 03 u 3,.3nauenusn
m, npuBeseHHEle B TaGn. 2.15, enemyer ymHoxare Ha 1,2.
- 1lpH npOeKTHPOBAHHH BEHTHUJSIIMH, B TOM YHC/JE C HCnapuTeNBHEIM (annalda-

. t—1
THYECKHMM) OXJaXAEHHEM BO3LYXa, BEJHYHHY LR—L Fo B dopmyne (2.27)
(o}

YYNTHBATE B pacuere He CAeRyeET.
II,J’XS{ Bep'mKa.anoro OCTEKJIEHHSI CBETOBLHIX ITPOEMOB

g = (‘13 nt s p) kyks, (2.30)
g =g, pklk“,. . (2.31)

IlJIﬂ I‘OpYISOHTaJIbHOI‘O OCTEKJECHHSI CBETOBBIX HpOeMOB
= Gy + 9rp) kykey. (2.32)

Jlns HAKSIOHHOTO OCTEKJIEHUS CBeTOBHIX IPOEMOB C YIJIOM MEXAY IJIOCKOCTHIQ
HAKJOHHOTO OCTEKJIEHHS] H TOPU3OHTANBHON NJIOCKOCTLIO Y, Ipafl, npu op < 90°

9" = ks + Gg ofa + Grp) Fakai (2.33)
npr ar = 90° 1 oy >y
- ¢ = Grnks— Gpfts +4r, N kykey; (2.39)
npH Op > 90° H 0 < y H A TOPHSOHTAILHOTO OCTEKJIEHHUST
g" = gy phaby (2.35)

B tdopmynax (2.30) — (2.35) g, n H ¢, , — MOCTYIUIEHHE TeNsa COOTBETCTBEHHO
oT npsiMoit ¥ paccegHHOH CcO/IHEYHOM pajHalli uepes OMHAPHOE BEPTHKAILHOE
OCTEK/IEHHE CBETOBOrO npoema B mione, Br/m® (raba. 2.16); g, 1 g, . — TOxe,
4Yepes OJMHAPHOE TOPHBOHTANLHOE OCTEKJICHHE (cm. Taba. 2.16); ky — KRO3(pHUIK-
eHT, YUNTHIBAIOMINH 3aTEHEHHE OCTEKJEHHS CBETOBHIX NPOEMOB NEPENJETaMH ¥ 3a-
rpsisHeHHe atvocepst (Taén. 2.17); by — Kos(duIMenT, yIHTHBalOmHI 3arpA3He-



Ta6arna 2.16. MocTynienre tenna, BT/M2, or npamoft v pacceanunol
conueuHoli pajHanuM B inoJie [epes BePTUKANBHOE ¥ TOPM3OHTAJIBHOE
ONMHAPHOE OCTEKJEHUE CBETOBHIX IMPOEMOE €O CTEKJIOM TOJlHHOH 2,5—3,5 MM

Hictuunoe

Ieo- CONUETNOe OpueHTalMst BEPTHKAJILHOLO CBETOBOrO TpoeMa ;0
wpo- c || B JioB | 10 [103|3][C] ann
““;}‘{’T “ qach Hblit

crpo- | JAH 1 nocne Opuenralysi BepTHKAJIBHOTO CBETOBOTO npoema CBETo-
prenp-| 20 10 | no- nioce  TIONYAHA BoOf

erma, | TYRER |y nun npoem
“e. . c l C3 3 I 103 10 0B | B{CB

5—6 18—19 | 69736 | 117/36 | 116/24 2428 16 16 21| 19 13731

6—7 | l7—18 | 55/71 |334/91 |348/109] 156/86 | 52 36 44 | 47 | 100762
) 7—8 | 16—17 | 27781 | 369114 435/13¢| 2737108] 71 56 55 | 56 | 242/78
3 | 89 |15—16| 71 274104 419/123| 307/108] 77 60 60 | 60 | 470/87
910 | 14—15 | 64 149/80 | 34599 | 298791 | 35/78 | 63 . |62 | 62 | 5547100
10—11 | 1314 | 62 38/71 | 186785 | 230783 | 87/78 | 65 62 | 65 | 6727101
1112 | 12—13 | 60 67 3376 | 11974 | 110778 | 369 | 67 | 65 | 7167104

5—6 | 18—19 | 7131 | 170747 | 214747 | 50735 | 20 20 o1 loa] o
6—7 | 17—i8 | si/7 | 350797 | 4197112] 183/86 | 85 42 44 | a7 | 114762
7—8 | 16—17 | 6/78 |345/114] 493/133] 302/309] T3 56 55§ 57 | 271/78
40 | 8—9 [15—16]| 71 258/104| 4717121 | 3547108| 60778 | €0 60 | 60 | 431787
910 | 14—15 | 64 116/80 | 363799 | 342/95 | 150/79 | 63 62 | 62 | 55893

10—11 | 13—14 | 62 6/71 | 191781 | 274783 | 229/81 | 67 62 | 65 | 6517100
11—12 | 12—13 | 60 67 3573 | 179477 | 267781 | 45/72 | 65 | 65 | 6927104
5—6 |18—19 | 84738 | 229753 | 209758 | 72740 | 23 22 o {23 31736
6—7 | 17—18 | 42/70 | 369798 | 459/112) 20986 | 85 44 14 | 83 | 126/62

7—8 | 16—17 | 77 357/1101 509/130] 33371091 71 55 55 1 55 | 283/88
44 8—9 [156—16 [ 71 256/101 | 490/121| 398/108| 66/79 | 60 59 | 60 } 431/83

910 | 14—15 | 64 84/80 | 3717100} 387/101} 162/81 | 63 60 | 62 | 543/93
10—11 | 13—14 | 60 7 193/80 | 305/86 | 245/84 | 67 60 | 64 | 629/98
11—I2 | 12—13 | 59 67 3772 | 214779 | 988/85 | 7377 | 65 | 65 | 668/98
56 | 18—19 | 93/45 |256/60 [327/65 | 95745 | 97 26 |24)926] a2
67 | 17—18 | 35769 |385/98 |479/114] 237/87 | 55 43 |44 | 44 | 145762

7—8 | 1617 | 74 3497107 | 542/129] 363/109 3/73 | 53 53 | 63 | 285/73
48 8—~9 115—16| 70 222799 | 497/1211427/112| 80/81 | 60 58 | 69 1 420/83

9—10 | 14—15 | 64 60781 | 372/100] 4197107} 186/86 | 65 58 | 62 1 519793
10—31 | 13—14 | 60 71 193781 | 352/94 t 271/87 7/70 1 60 | 64 | 601/95
11—12§ 1213 | 59 67 37172 | 251/84 | 317/88 | 106/78 | 65 | 65 | 643/98

56 | 18—19 | 102/55 { 301/69 | 371/73 | 116/52 31 28 28 | 2 57/42

6—7 | 17—18 | 26/69 | 391798 |497/119] 272/9} 59 43 44 | 44 1 158/62

7—8 | 16—17 | 71 342:/106 525/129| 398/110| 13/76 | 55 53 | 53 | 201/74
52 | 89 l1s—~16| 67 |197/97 | 208/123| 448/114| 94785 | 63 57 | 58 | 419783
9—10 | 14—15 | 63 42779 | 3747100( 4297110 206/87 | 67 59 | 60 | 508/87

69 193784 | 363798 | 299790 | 14772 | 60 | 62 | 585793

—i2 | 12—13 | 59 65 a7/7e | 231786 | 344/91 | 150778 | 65 | 63 | 630798
4—5 | 19—20] 8819 | 165/33 | 227727 | 17/20 | 12 13 13 12| 33720
56 | 18—19 | 104/56 | 344774 | 423/74 | 140757 | 35 26 [30(30| 7642
6—7 | 17—18 | 17766 | 401793 | 523/115] 287790 | &8 42 |43 44| 16957
7—8 | 16—17 | 65 | 34098 | 547/122| 4247105| 2974 | 53 | 48| 83 | 28771
56 | 8—9 |15—16] 62 174/87 | 504/114] 479/108| 128/85 | 64 | 55 | 56 | 405/78
910 | 14—15 | 58 2671 | 378791 | 479102] 245/88 | 67 |56 | 57 | 493787
10—11 | 13—14 | 57 62 |193/76 §427/92 | 34701 | 2172 | 58 | 58 | 566791
1—12 | 12—13 | 56 59 37/67 | 330779 | 398792 | 176776 | 63 | 58 | 606/03

60 | 34 |20 a7 | 639 | o7 | — — ~
4—5 | 19—90 | 112/28 | 279740 | 291737 | 5814 16 15 |1af1e| 4oy28




Hpodorvicensse mabs. 2.16

Hctanuoe
r;;%));x CONBEUHOE OpuenTagus Bepn;lléa.rllllgl;&rgﬂ ;C!BeTOBOI‘O npoemMa
yeckasag Bpevs - rgop}?‘
mupo- - . - A
Luwwpo- c || B |[0B| 10|03 |3]|C3| mamen
eKTa Yacel - HBbl! 1
crpo- | H8CEl | nocae OpuenTanns BepTHKAJLHOrO CBETOBOTO MpoeMa CBETO
utenp- | AO 1O~ | nogry- nocsie TOMYAHR BOH
ctsa, | YRS | nna fpoeM
°c. m. . ’
_ ¢ | e | 3 |w| 0 |w8|B]|e
5—6 | 18—19 | 107/51 | 887/71 }448/78 | 152/58 | 35 28 301 33 92/4.
6—7 17—18 15/59 | 404/86 | 549/107] 313/85 53 40 40 | 43 | 178/5
7—8 | 1617 | 67 | 331783 | 5567010] 441797 | 3770 | 49 | 45 | 50 | 284765
60 | 8—9 |15—16| 55 | 147777 | 500799 { 501798°| 166/81 | 60 | 50 | 52 | 391767
1 s—10] 14—15] 51 19762 | 378/77 | 501792 | 287/86 | 65 | 51 | 53 | 466/78
1011 | 1314 | &l 55  [193/65 | 459/84 | 384701 | 70769 | 53 | 53 | 5as/Bg
11—12 [ 12—13 | 50 55 37/60 |- 363/74 | 449/91 | 218/71 | 56 | 53 | 5787
3—4 | 2021 70/19 § 126723 | 121/19 35/12 12 9 9] 10 34/15
4—5 | 1920 § 158/38 | 330751 | 307/51 o7/38 | 21 19 21 |22 63/3
5-6 | 1819 | 109/52 | 429774 | 47183 | 208/62 | 36 28 |31]35] 1054
6—7 17—18 12/55 | 408/82 | 558/105} 362/85 { 52 38 37 | 44 | 187/57
.64 7—8 |16—17 | 52 316/82 | 576/106] 483/95 | 57/69 | 47 421 48 | 286/62
8—9 |15—16| 51 133773 } 519795 | 543/95 | 194/79 | 58 47 | 50 | 386/6!
9—10 } 14—15 | 49 12/58 | 379/74 | 544/91 | 331/85 | 64 48 | 50 | 443/7
10—11 [ 43—14 | 48 51 193/62 | 488/83 | 435/90 | 116/67 | 49 | 51 } 507/6
. 11—12 | 12—13 ] 48 .| 81 37/57 | 395/74 | 495/90 | 256/70 | 51 | 51 | 544/6:
23 | 21—22| 63/17 | 145/16 | 144/12 28/9. 8 6 71 8 29/15
3—4 | 20—21 | 112/28 | 281733 | 258/35 70/18 | 19 12 91 14 59/31
45 | 1990 | 128744 | 40988 | 384765 | 13542 | 23 17 19]20| 8337
.| 5—6 | 18—19 | 11359 | 475/78 | 504795 | 245766 | 38 28 31 | 38| 13447
68 | 6—7 |17—18| 955 | 412/83 | 584106 30688 | 7755 | 38 |37 | 44| 19857
=8 {1617 | ® 097/83 | 588/1061 499/99 | 79769 | 47 |42 | 48 | 283/62
8—9 15—16 | 51 135/74 | 831 /98 | 578799 | 23143102{ 58 47 | 49 | 376/62
9—10 | 12—15 | 48 557 | 394/74 | 533791 | 369/83 | 65 | 48 | 49 | 44067
10—-11 | 13—14 | 48 b1 193762 | 531/85 | 453/90 | 174765 | 49 | 50 | 483/67
11—12 | 12—13 | 48 51 37757 \ 442/74 | 5238/90 { 302/71 | 51 | 51 520!67

Mpumewanne B unciauTele OPHBEfCHE! 3HAYEHHs NpPsSMONH papHanHy, B 3SHaMEHas
Tejie ~— paccesinMol; OTAenbHON uudpoil Aano 3Hayenne PacCesHHON pajiuaLuH.

Ta6anuna 2.17. 3navenns xosbdunventa k,

Hesarpnas-| 3arpssnennas atmocdepa npg«
HEeHHas aT- | MBILUJEHHKX PalioHoB-NPR ~pad~
Mocdepa. DOJIOIKEHHH OG'EKTA CTPOH-
HNas cpe- TeJbCTBA HA LIRpOTe, °C.
TOBLIX
MPOEMOB, | 3640 | 4468 | 36—40 | 44—68
3 obnyvac-
aTloJINEHHE CBETOBOTO NPOEMa MBIX B pac-
,I:GET::,%_ Has ceerosuniX | 28 cpeToBLIX
LeM uau npoeMoB, o0- npoeMos, hds
HaxoLs- JIyaeMmbix B xopsipxca B
muxca B pacyeTHBIR pacueTHbli
. Tenn gac COJIHLEM 9ac B TeHd
OcTtednenre oAuKsaproe Ges-nepenJieTQr, SanoJ-
HeHHe TpoeMa CTeHJIOG/IOKaMH HJIM CTEKJIO- .
npoduIHTOM : 1 8,7 0,75 1,6 . 1,78
cTeKJIeHEe ABoHHOEe Ge3 NePensetos - 0,9 ,63 0,68 1,45 1,58 -
CTERJICHHE B METAJJIHYECKHX mepenvierax: - .
ORHMHAPHEIX . 0,8 - 0,66 0,6 1,28 1.4
JBOHHEIX 0,72 0,61 0,54 1,15 1,26
OcCTeKyienne B AcPEPIHHLIX MepenseTaxs
OJHHAPHEIX 8,65 0,46 8,48_ - 1,04 1,13
ABONHBIX ,6 0,42 ,45 0,96 1,0/




pue crekna (1abn. 2.18); ks u ky — XosdbdHUMEHTE, YYHTLIBAOWNE NOCTYNIEHHE
Teruia uepes HAKJIOHHOE OCTEKJIEHHE CBETOBLIX NppemoB (rabm. 2.19).

Tpu pacueTe CHCTeM BEHTHISIMH C MEXaHHYECKHM H €CTECTBEHHLIM NOGY:KIeHH-
eM, a TaKiKe CHCTeM BEeHTHIIALNY C NCIaPATENLHEM (AXHAGATHIECKHM) OX 12K ACHHEM
NpUTOYHOTO BOSAYXa M CHCTEM KOHJHUMOHHPOBAHHS BOSAYXa AMf ONPEE/IeHHs

Ta6anrua 2.18 3naueHun xosdpdunuenta k,

. 3nayenne k,
Cofiep/anue B BO3AYINHON
cpefie TIOMEIIEHHS [acTHy, CrelnleHb BarpssHeHMs .
BN, ABIMA MJIIH KOMNOTH, OCTCKJIEHHS npu npu
Mr/M® 80Py S 90° | €° 5 p £ 80°
10 u 60Jee _3naunTesanHOe 0,85 0,75 -
Or 5 no 10 VYmepennoe 0,9 0,80
He Goaee b HesnauntenpHoe 0,95 0.85
YucToe CTERNO 1 0,9

TaGauuna 2,19 3navennn KoaddnuuenToB &y u &y

%, Tpaj ky - ke v rpap ky ky v TPan| K kb,
0 1 0 2 0,91 0,42 60 | 05 0,87
] 1 0,09 30 0,87 05 70 03¢ | 094
10 5% ol 40 0.77 0.64 80 017 | 0,98
20 0,94 0,34 50 064 . o7 0 0 =

TOCTYNJNEHNH Tensaa B [IOMELeHHsT NPHHHMAIOTCA S8HAUEHHS CyMMapHOH HJIH pac-
CesHHON pajUalyH, NpuBeNeHHbIe B T7a61. 2.16, 32 Te, yachl, B TeueHHe KOTOPHIX
NpefyCMaTPUBAETCS 3aHSATOCTH NOMENIeHHE JoabMu. TIpH HagHuMH CBETOBHIX ITPO-
€MOB B NPOTHBONOJIOKHEIX CTEHAX IOMEUeHHsT ONpeAeNseTcs CyMMapHOe NOCTYH-
JICHHE TENJA 32 NEPHOJ SKCINIYATaUHH [OMEIIEHHS, - -

Jlast moMeinenuii, HMEIOHX CBeTOBEIE NPOEMBI B CTEHAX, KOTOPHIE Pacnomoxe-
Hel nop yraiom 90° Ipyr K APYTY, cocraBisiercs rpadux (Tabmuiia) mogacoBHX DOCTN-
JieHu#i Tensa no XoAy COJHIIA 32 MEPHOR 3AHATOCTH NOMeeHH JiObLMH, Ha-
YHHAS ¢ Yyaca, NPEJIIeCTBYIOIIEro Hayajay 3TOrO ‘nepHona.

[TpH HanWuHK 3ATEHSIOHX CTPOUTEIBHEIX KOHCTPYKIHH (pebep, KOSBIPBKOB M
T.- 1) AJA 3aTeHeHHOM Toluajii CBeTOBOTO NPOEMa YUHTHIBAETCS MOCTYIEHHe Tel-
Jla TOJABKO OT pacCessHHOM pajuanuu. BeauuHHa 3aTeHeHHOH NJIOLAJH CBETOBOI'O
npoema F ., M2, onpepessiercs rpauueckum crocoGom corsiacko CHull 11-33-75

MJTH /1St BePTHKAALHEIX CBETOBEIX TPOEMOB, B KOTOPBIX BLIHOC pefpa @ He npeBLiua-
€T BHIHOCA KO3EHIpbKa b, BHUHCAsSETCS No dopmyne

- tg o - 2 o Bagigor
F,. = Aa T Bb tgor — 0,5 (a® 1 b%) —coson AB -+ ApBn,  (2.36)

rie A — paccTosiHuMe OT INIOCKOCTH GoxoBoll sarensmomieli KoHCTpyxuuu (peGpa)
JIO HPOTHBOMOJIOKHOIO XKOHN@ CBeTOBOrO TNpoema, M; B — paccrosnde oT
HIDKHEN IJIOCKOCTH KOSHIPbKA IO NPOTHBONOJIOKHOTO KOHIIA CBETOBOTO MpOEMa,
M; a u b — BHIHOC COOTBETCTBEHHO pebpa H KOSBIPbKA OTHOCHTENBHO MJIOCKOCTH
ocrergenuss (b >> @), M; Oy — BBHICOTA COJIENG, TPaj; O — COJHEuHBIHl a3HUMyT
ocTernennn, rpag; A, ¥ Bj — pasmep CBETCBOTO ITpoeMa COOTBETCTBEHHO MO ro-
PH30OHTaNH ¥ BepTHKaNH, M. ’ .



2.2.2. ONPELRENEHUE KOAMYECTBA TENMA,
NOCTYNAIOILEIO YEPE3 NMOKPLITUE U CTEHOBBLIE OTPAYXAEHMSA

Tlocrynsente Tensa B NOMeLEHUsT B TeNIbIl NEPUON rojila Yepe3 IOKPLITHS 3/a-
Hufl onpenensiercs mo Qopuy.e

1 . Ats 2

Q= R (s + Rypl oy — &) -1 P R, F, 2.37)
rne R, — conpotuBieHHe Tenonepelade nokpsitusi, M* « K/Br, onpenensiemoe no
dopmyse (1.5); #; — cpenHemecsiUHas TeMITePaTypa HAPYKHOTO BO3JyXa 3a HIOJb,
°C, npunnamaemast coriiacio CHull I1-A.6-72; Ry—TepMHYeCKOe CONPOTHBJIEHHE. IPH
Tenso06Mene MeXIy HAPYKHBEIM BOSHYXOM H BHEUIHEHl NOBEPXHOCTBI) NOKPHITHS,
v? . K/Bt, onpenensiemoe no gopmyiie (1.6); p — koabHIHEHT MOTMOMEHHS COJL-
HeyHOH pATHAIME MATEPHANIOM HAPYKHOM ITOBEPXHOCTH MOKPEITHS '(CM. Tabt. 1.18);
I, — cpenHecyTouHast cyMMapHas (npsiMasi # paccestHHAsl) COJIHEYHAST paJHAIHUS,
najaoias Ha FOPUSOHTANLHYI0 NOBEPXHOCT, BT/M? (em. Taba. 1.19); £, — pacuer-
Hasl TeMIepaTypa BHYTPeHHero Bosnyxa, °C; B — kosbdHIMeHT A8 onpeleneHus
rapMOHHYECKH H3MEHSIOUINXCSA BEJMYMH TENJIOBOrO NOTOKA B PASJHYHBIE YACH Cy-
TOK (Tabn. 2.20); k — roshunuenT, NPHHHMAEMBIH A ITOKPHTHE C BEHTUIHpYe-

MBIMH BOSAYIIHEIMH npocsoiikamu 0,6 4 Ins BCeX APYTHX NOKphrHit — I; A, —
B
aMnautyia goseGaHuit TeMmmepaTypel BHYTPEHHeft NOBEPXHOCTH OTPayZaIOMUX

KoHeTpyRINH, °C, onpegensemas no gopmysae (1.43); R — TepMuuecKoe cOIPOTHB-
JieHHe IPH TeIsIoo0MeHe MeKBRY BHYTPEHHel! TOBepXHOCTHIO IMOKPHITHS H BO3LYXOM °
noMemtenust, M2 - K/BT, HMeronee Te e sHayeHHs1, 410 ¥ B dopmyae (1.5); F — mino-
AL OOKPHITHS, M2

Ta6anuwa 2.20. 3uayenusn Kospdunuenra B

Bpemsa o Bpems 5o Bpems Ko BpeMsa no
H mocne H mocae H noclne H nocne
MaKCHMY - MaKCHMY-~ : MakCHUMY- MaKCHMy-
Ma TNoCTyU- B Ma nocTyn- B Ma OoCTYN- B Ma Inocty- B
JEHUR JIeHUst JIeHpst nJeHAs
Témia, 4 Teuna, 4 Ternna, 4 Tenya, ™
/
0 1 4 0,5 7 ~0,26 10 —0,87
1 0,97 5 0,26 8 —0,5 11 —0,97
2 0,87 6 0 9 —0,71 12 -1
8 0,71

Bpems nocrynyieHus B NOMeleHHe MAKCHMYMA Telljia Yepe3 NOKPHITHE, HATHHAR
OT NOJYHOYH, OnpepesieTcst no dopmyse

Z =16 — 0,067Ar + 0 }- 2,7D, (2.38)

rze Ay — TO e, 4T0 # B Qopmye (2.26); 0 — pasHHIE MeXAY AeHCTBUTENIBHEIM MECT-
HBEIM BpeMeHeM M MOCKOBCKHM, 4; D.— TensoBast HHepUMH NOKPHITHS, OnNpejesse:
Mas no ¢gopmyae (1.2).
KosuuectBo Tensa, BT, noctynaroiero B noMeneHus yepes CTeHbl, KAK NpaBHU-
50, He yyuthBaercsa. I1pu neoGxomumocts [1] ero mMoxuO onperesnuTs o Gopmyne
Q= _A_‘lRiA_’z_ F, (2.39)
- 1)

rie R, — compoTuBsieHHe Temjonepefiaue orpampauiesi KOHCTPYKINH, OIpefens-
eMoe o dopmyne (1.5) npu Ry, = 0,143 »* - K/Btr u R, = 0,043 m® - K/BT;
< mJOW@aAb CreHbl, M% Af M Af, — sKBHBaJeHTHBIE PAa3HOCTH TeMIEpatyp,



onpejeiseMbi€ 0 CACAYIOIHM QOpMyJlam:
Aty =ty —t,— AA, — F; (2.40)
H

{
. Aty = Atg - T (A, — Aty), (2.41)

e f; — pacdeTHas JieTHAs TeMnepaTypa HapysxHOro Boanyxa, °C, mnpu-
pHMaeMas no napaverpam bB; 4, — pacuerHas  TeMmeparypa  BHYTPEHHEro
poafiyxa, °C; A, ~— aMIIHTY/ia CyTOUHBIX KoneGanuil Temnepartypsl, °C; npunuMa-

H
emasg no CHull II-A.6-72 (MeHbInasi H3 CPelHECYTOUHHIX AMIUIATYJ 34 HIOAL H aB-
rycr); A u B — xoahduupenTs, npHHAMaeMbe 0 Ta61. 2.21 B 3aBHCHMOCTH OF Mac-
cbt 1 M2 cTeHOBOrO orpaxnenns; Afy u Af, — BcxonHEIe SKBUBaJEHTHEIE PACUETHEE
pasHocTH Temnepatyp, °C, COOTBETCTBEHHO J/isi 3ATEHEHHBIX H OGIy4aeMbIX CONHIEM
cren (1abn.. 2.22); I/l, — OTHOLIEHHe MaKCHMaJbHOTO HANPSKEHHS COMHEYHOH
pajuauMi Ha BePTHKAJBHYIO NOCKOCTb JMIf SafAHHEIX LUMPOTH H OPHEHTAllMH K
MAKCHMAJPHOMY HANDSKEHHIO. COJIHeYHON pamnanu# pist 40° c. m. (taba. 2.23),

Ta6anua 2.21. 3uavenun koabduumentos A n B

Macca 1 M2 CTeHOBOI'O OFpaXKAEHHS, KI A b
Jlo 35 0 0
36—270 0,25 5,5
Bonee 270 0,5 2,75

Jas cuHuX (He TEeMHBIX), 3eJeHBIX, CBETJO-KDACHHX, CBETAO-KOPHUHEBEHIX,
HEOKPAIlleHHEIX JIePEBSHHBIX CTeH H CTEH IIBETA HATYPaibHOro 6eroHa B KauecTee
HCXOZIHOH SKBHBAJNEHTHOH pACYETHOH Pa3HOCTH TEMIIEPATYP PEKOMEHIYETCH NpH-
HHMAaThb CpeZiHeapU(dMeTHYECKOe 3HaYeH e Al JI/Is CBETABIX H TEMHEIX €TEH,

2.2.3. ONPERENEHUE NMPOUYMX TENNOMOCTYNNEHMHA

TMoctynsnenus Tensa A3 cMeIKHBIX OMEIEHNH, NMeIoIMX cOOCTBeHHbIe H3OBITKY
TenJia, onperensiorca no dopmysie

le—1n

Q= ~Re F, (2.42)
rie {, — TeMnepaTypa BO3LYyXa B CMEXHOM noMemenud, °C, onpejesnseMasi pacie-
TOM KM 110 COOTBeTCTBYIOmuM riapam CHull; #; — TemnepaTypa B KOHIMIIHOHHPY-
emoM nomeuieHu, °C; R, — CONPOTHBIEHHE TENIONEpejaye OrPamaloniei KOH~
CTPYKUHH, pa3fensiomeil nomemelusi, m* - K/Bt; F — naomane orpamxnaaromedt

KOHCTPYKUHH, M2 .
Eciu cmexuble MOMeleHHsT He UMeEIOT COGCTBEHHEBIX MSGHITKOB TemJia H cjialo
BEHTHIHPYIOTCH,

Q=-ln=tn p, (2.43)
Ro
The f; — pacueTHas TeMIEPaTypa HAPYXKHOTO BO3AYXa JJIs TEIJIOFO INEPHONA,
npHHAMaeMasi N0 napamerpam b, °C; m — noHmxaonyil KOsQQUIHEHT, PaBHEHL
0,75 — nns MEXJY3TakKHOrO NMEPeKpHITHS, OTAENSIONEr0 KOHAMIMOHHpYeMoe no-
MellleHHe OT BEPXHEro STaXKa 3JaHHs, eCJIi BepXHHE 3Tam HAXOIHTCHA HemoCcpencT-
BEHHO NOJ KpOBJefl HIH YepAauHbiM NOKpeITHEM; 0,5—2/I1% BCeX OrpazeHuil, Kpo-
Me [OJIOB, PACHOJNIOXKEHHBIX HaJ HEPBHIM 3TAXOM 3JaHHS, HaJ NOLBAIOM HIH Ha
rpyure; 0,25-— nJst NOJIOB, PACNIONOMKEHHEIX HaJ, NEPBLIM 3TaXOM 3fanug; 0 — g



Tabdonunpa 2.22. Hexonnan skeuBaJEHTHAA pacuYeTHas pasHOCTH TeMIepaTyp

Yacsl cyTtox
B CTEHOBOro OrpasxJeHHs OpHentanus
. CreHE 8 10 12
PasnocTs TemuepaTyp Al,
Kupneynast CTeHa TONUIHHOH JhioGast 0/0 0/0 0/0
200 MM u Maccolt 360 wr/m®
To xe, 300 MM u 540 Kr/m2 » 2,2/2,2 1,1/1,1 L1/1,1
BeTouHas WM KaMeHHAA CTeHA » 070 0/0 0/0
ToJmuHHOR 200 MM Hm MacColt
500 xr/m2
To e, 300 MM B 750 Kr/m* > 0/0 0/0 - 0/0
Pasnocth Temnepatyp Af,
Kupnuysast cTeHa  TOJIMHOMN cB 1,1/1,1 1,1/1, 5,6/1,1
200 MM M Maccolt 360 Br/m® B 4,4/3,3 4,4/3,3 7,8/4,4
0B 4,4/2,2 ,3/3, 3,3/2,2
© 0 2,2/1,1 2,9/1,1 2,9/1,1
103 4,4/2,2 3.,3/2.2 3.3/2.2
3, 4,4/2,2 3,3/2,2 3,3/2,2
1,1/1,1 1,6/1,1 1.1/1,1
. - C 0/0 /0 0/0
To ke, 300 MM u 540 xr/m® CcB 4,4/3,3 4,4/3,3 4,4/2,2
B 6,7/4.4 6.7/4.4 6,7/4.4
0B 5,6/3,3 5,6/3,3 5,6/3,3
0 “4,4/3.3 4,4/3,3 3,3/2,2
103 5,6/3,3 5,6/3,3 5,6/3,3
. 3 6,7/4,4 6,7/4,4 6,7/4,4
C3 4,4/3,3 4,4/33 4,4/2,2
G 2,9/2,2 L1l L1/1.1
BeTOHHAR HIH KaMEHHAY CTena CB 2,2/1,1 2,2/0 8,9/4,4
TomurHOl 200 MM u wmaccoli B 3,3/2,2 7,8/4,4 13,3/6,7
500 ur/m® 0B 3,3/1,1 3,3/2,2 8,9/5,6
0 1,1/0,6 1,1/0,6 2,2/0,6
103 3,3/1.1 2,2/1,1 3,3/1,1
3 3,3/2,2 3,9/2.2 4,4/2.2
(C:3 2.3;(1),1 2,2/0 2.%/(1),1
0/0
To e, 300 MM u 750 Kr/u® CB 3,3/2,2 3.341.1 3,3;1.1
B 5,6/3,3 4,4/3,3 5,6/3,3
0B 4,4/2,2 4,4/2,2 3,3/2,2
10 3,3/2,2 2,2/1,1 2,2/1,1
103 4,4/2,2 4,4/2,2 3.3/2,2
- 3 6,6/3,3 4,4/3.3 4,4/3,3 |
C3 3,3/2,2 3,3/1,1 3,3/2,1
c 0/0 0/0 0/0

TMipumeuanme. B unciuTene UpusepeHs JaHHbe A% TeMHLX. B 3HaMeHaTeJse —

NOJIOB, PACNOJIOXXEHHBIX Ha TPyHTe HJM Haf NOABAAOM; | — ecqHM CMEXHOE NO-
MeILEHHE He HMeeT cOGCTBEHHBIX M3GBITKOB TEIWIA H YCHJEHHO BeHTHAHpPYeTCS.

[Toctynsenne Tenna ¥ BRATH OT HAXOASIMXCS B MOMEN[EHHE B3POCJBIX MY3KIBH
XapaKTEPH3YETCH JAHHBLIMH, NPUBENeHHBIMH B TaGn. 2.24. Bspocsbie IKeHIMHE
Beitensior 88%, a pmetm — 75% Terina w BiArH, NOCTYRAIOWHX OT B3POCIOTO
MY2XKYHHBL i’

KonudecTpo Tensa, nocrynaminero 0T HCKYCCTBEHHOTO OCBEIeHHH, onpefesis-
ercst no GaKTHYECKOH HJIH NPOEKTHOH MOMHOCTH OCBEIEHHS.

KonuuecTso Tenia, nocTynamomero B novelliekke Of OTAEAbEOTO HEKTPORBHra-
TeJIsl, B TOM Cly4ae, KOTAd MPHHYAHTEILHOE OXJIA eHHe. ¢ OTBOIOM Tellsia 3a pege-
JIBI IOMEIIEHHsT OTCYTCTBY€T, a SHEpPTHsi, coobuaemas: pabouemy Teny (Bofie, BO3NY-
Xy), OTBOLMTCH 3a Ipefie/Ibl NOMeleHHS, OnpefesieTcs N0 -HopMyJe

Q = 10° Nyk, :

rze Ny — ycranopounast (HOMMHAJBHAS) MOMIHOCTH 3JIERTPOABHIATENS, ;i{BT;
k =~ kosppunpent, npuHuMaembit pasub 0,25—0,4. - - o ovoe a1

(2.44)
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A HApPYMHEIX CTeH 3nanni, pacnoJoxkensmx wHa 40°c. wm. (1}

110 CONHEUHOMY BPEMEHH
JI9 SATEHEHHBIX CTEH

0/0

0/0
An5 OBNYUAEMEIX COJHLEM CTeH

BJIST CBETNBIX CTEH.

Tensionepenaua or Harpettix noBepxnocredt [1] naxonnres U3 BUpaXenus

tnoa- —

(2.45)

F

R

O =
rne ¢ .. 1 b — TeMIepaTypa COOTBETCTBEHHO HAT'DETOH MOBEPXHOCTH M BO3AyXa B

nomemennd, °C; F — miouanp HarpeTodl MOBEPXHOCTH

(2.46)

, M% R — conpoTHBiicHHe
, M2« K/BT.

R:

TENIOOT/iau€ OT HarPETOl NOBEPXHOCTH K BO3AYXY NOMEILEHHUS
Jns BO3RYXOBOIOB, SOHTOB M. T. IL

0,086/ v;

(2.47)

AN [OBEPXHOCTH HArperor BOZILI

0,245/(1,4 4 v),

R:

TA€ ¥ — CKOpPOCTh JABHXKEHHA BO3ZyXa, m/c.

TlocTynnende Tenna 3a cyeT MHQUABTPALMM HApYIKHOTO BO3AY

Xa B TENAbIM

HEPHOJ TOXa YUHTHIBAETCH B TOM Ciyuae, KOrjia NOANOP, CO3A@BaeMbil B IOM

epies

—_—



Ta6nwua 223, Orvowmenue I/1y

OpueHTanus cIen
Teorpaduc-
CKafA WHPOTaE,
°c. ui. 10 3uB 03 » 0B C3 n CB C
24 0,3 0,98 0,8 1,01 1L12
28 . 0,33 0,98 0,9 1,01 1,06
.32 0,6 - 0,9 0,93 1 1
36 0,8 0,99 0,98 1 -1
40 1 1 1 1 1
44 1,23 1.01 1,05 1 L03
48 1,4 1,02 1,11 1 1,05
52 1.65 1,03 ) 1,17 1 1.11
56 1,88 1,05 1,23 1,03 1,29
GO . 21 1,08 1,23 1,06 1,44
64 2,3 1,12 1,34 L1l 1,58

Tab6awmuna 2.24. KonuvdecTro rensa, BT, u Bnaru, r/49, BuIAeNseMeIX
B3POCIBIM MYHKIMHOU

Temneparypa sosfiyxa s xiomeuienuu, °C
DusutecKas Bup Tenno- B saaro-
Harpyaxa BbIAeJIEHUH 10 5 - 20 25 30 35
S
Tlokoit Tenso nBHOe 140 116 87 58 41 12
. » CKPBITOE 23 29 29 35 52 81
¢ » nonnoe - 163 145 116 923 93 93
. Bnara 30 40 40 50 .78 115
Jlerkan  pa6ora Teryio siBHOE - 161 122 99 64 41 6
» CKPHITOR 29 35 52 81 10 139
» TNOJHOe 1 180 157 151 145 145 145
BuJiara 40 55 75 115 150 200
Pa6ora cpepnelt Tensio siBHOE 163 134 105 70 41 6
TAKECTH » CKpPHITOE 52 76 99 128 167 192
» TI0JIHOE 215 210 204 198 198 198
Baara 70 110 140 185 230 280
Taxenan paGora Termnc siBHOE 198 163 128 93 63 12
» CKpBITOE 93 128 163 198 238 279
» noJHoe 29] 291 291 291 291 291
Baara 135 185 240 295 355 415

HMH, MeHbIIE HeOOXOMMMOTO IJIST BOCIIPENATCTBOBAHMS WHOUJILTPALMH, H OIpe-
nensiercst 1o opmyse

QH = (118 SUE

Ry

+0,%L ,ﬂ») U — I)» (2.48)

rje S — nJaomaib OKOHHEIX [IPpOEMOB, M?; Uy — pacueTHast CKOPOCTh BeTpa JJIsl Tel-
J0ro nepuofa rojg, mM/c (eM. Tabr. 1.5); Ry — conpOoTHENEHHE BO3JYXONPOHHMIa-
nuio, M2 - 4 - Ila/s/xr (cM. Tabn. 1.22); 9 — nAoTHOCTE HAPYIKHOrO BO3XYXa,
Rr/M8; [y u Iy — SHTANBNMA COOTBETCTBEHHO HAPYIKHOTO H BHYTPEHHEro BO3AyXa,
KJI3x/kr; Ly — KOJIHUECTBO BOSAYXa, NOCTYNAIONIEro B 3jaHie NPH OTKPLIBAHUY [BE=
pefl, M3/4, KOTOPOE BHIYHC/AAETCS 110 BHPAMEHUIO

Ly=1m, (2.49)
n — KOJHYECTBO Jiolleft, IPOXOAAUMX Uepe3 ABEpb; /g — OPHUEHTHPOBOUHOE KO/HU-

4eCTBO BO3JyXa, TIOCTYNAIOIIETO B 3/aHKe Yepe3 ABEPh, B PaCyeTe Ha KaXJ0ro ueio-
BeKa, 4JIPOXOJAIero yepes Jpepr; M3/u (taba. 2.25). -



Ta6anma 2.25. OpHEHTHDOBOUMOE KOJNHIECTBO BO3AYXA, NOCTYNAMErQ B spaHue
uepes ABEPb, B pacyere ua Kaxaorc NpOXonsiHierc 4gepes3 ABepb 'le.YIoEeKal M /'l
L

Ko/H4eCTRO OGbuHast JBepb Jeepn ¢ TaMbypoM Bpaumaionissies: nsepb
sopelt, )

TIPOXOASAIINK

_4epes IBEPb GoJuree Gosiee . GoJiee

B 9ac, el ozHa onHOit OAHa opHOMH onna onHo

o 100 3 4,75 2,5 3,5 0.8 1

fi8 00 3 475 | 25 35 07 0,9
7001400 3 4,75 2,25 3,5 0, 0.6
1400—2100 2,75 4 2,25 8,25 0,3 0,3

Tocrynaenne ABHOrO TeNda NMPH 3TOM ONpejensercs no gopmyne

Q= (1 8 f;’ﬂ +0 281,;0») =1, (2.50)

rne f, U f, — TeMnepaTtypa HapyXKHOFO BO3AyXa M BOo3iyxa B momewehud, °C.

3. OTONJNEHMUE

3.1. OBLUME CBEOEHMUA O CUCTEMAX OTOIIIEHMS

3.1.4. OCHOBHbBIE TPEFOBAHUSl K CUCTEMAM OTONNEHMSA

CucreMbl OTODJEHHS MHUABIX H TPaXJaHCKHX 3IaHuil JOMKHE O6eCnedHBATh
PABHOMEPHEH HArpeB BO3LYXa OTaNJIMBaeMBIX IOMeEIeHHil B TeueHHe BCEr0 OTONH-
TEJBHOTO NEPUOLA, BOSMOXCHOCTb PETYJHPOBAHHSA ITPOHSBOAHTENBHOCTH, AONYCTH-
MBIl ypOBeHb LIyMa, YAOGCTBO B SKCIAYaTalili H IPH PeMOHTe, NOXapHylo Gesonac-
HOCTB, a TaKXKe HE JO/DKHBI HAapyLIaTh HHTepbepa 3fanuil. [IpH IPOEXTHPOBAHHH
CHCTeM OTOMJIEHHS HeOGXOAUMO CAERHTh 33 TeM, uTOOH GecrosnesHble NOTEPH Temja
{uepes HapymHble Orpax/IAllIMe KOHCTPYKIMH 83 HarpeBaTeIHEIMH npuGopamu H
TPYGONpOBOAaMH, [TPOKJAAHBAEMbIME B HEOTAIIIHBAEMbIX [OMelIeHHAX, U Ap.) Gbl-
J¥ MHHHMaNbHEIMH H HE NpPEeBBIIany ANs Xunbix sganuit 10%, a s oburecTBeH=
HBIX —15% O6WEro pacxofa Tenna Ha ux oronieHHe. CHCTEeMB! OTONNEHHS JOIKHED
HMEThb MHHHMaJIBHYIO MeTannoeMKocTb. PacXof MeTalla Ha HX HSrOTOBJIEHHE He
JO/MEH NPEBHINATb BEJHYMH, YKasaHHHIX B Tabua. 3.1.

Buj cucTeMbl OTONJIEHHS M TENJIOHOCHTENS, THI HarpeBaTe/IbHbIX NPHGOPOB, a
TaK}Ke NPeNeNbHYIO TeMIIepaTypy TENJOHOCHTEIA B CHCTeMAaX OTONJIEHHS C MECTHbI-
MH HarpeBaTeJbHBIMH DPHOOpaMM Cleflyer NpHHHMaTh no Tabua. 3.2. B cHcremax
BOJIAHOrO OTOIIEHHS JIECTHHYHEIX KJETOK JONYCKaercs ITpHMeHenye BOALI C TeMIle-
parypoit no 150° C.

3.1.2. KNACCHUDUKALIMA
M NCPAAOK BLIEOPA CHMCIEM BOAAHOrO OTONNEHMA

Cucrembl BOASHOTO OTOIIEHHS GEHIBAIOT ¢ €CTECTBEHHOH H HCKYCCTBEHHON IXHp-
Ryasnueit TenaoHoCHTeNs. B cHCTeMaX ¢ ecTeCcTBEHHON IMpPRYNAIMei ABUKEHHE BO-
JB DPOMCXONMT 32 CUET Pa3HOCTH IVIOTHOCTEH OXNaMIEHHOH H IopsYell BOABL

CHCTEMaX € HCKYCCTBEHHON LmpKynsiiedt noﬁynme.nem SIBJIAETCA HACOC C MEXa-
HHYECKHM NPUBOAOM HJH CTPYHHBIX Hacoc (3n1€BaTop).



Ta6nrua 3.]. Yaeanuofi pacxos TpyOONpPOBOACE H YAENLHAA NMACU{AAL
nOBEPXHOCTH HATDEBA OTOMMTEJBHLIX npuGopos Ha 1 M2 npowaM (obueli —
AAA KUILIX, NOMEeSHON — ANA OOUIECTBEHHBIX 3/aRuH)

Ilnoutager NMOBEpXHOCTH Harpesa
. OTOIHTEJILHBIX NPHOOPOB, KM,
Pacxéon IS TEMTEPATYPEL
Tpy6o-
THme! sxanuil npgg; vy HAPYIKHOrO BO3AYyXa, °C
xr [ —
or =5 or —2] or —36
no —320 po —35 n0 —45
JKuJible 3p2HHs BBICOTOR 1 sTam 4,5 0,38 0,46 0,62
To Ke, 2 sTaxa 4,5 0,29 ,34 0,38
» 3-~4 srama 2 0,18 0,21 0,24
» 5 sramel 11 0,16 0,18 0,21
» 6—9 sramelt 1,1 0,16 . 0,16 0,18
> 10—16 sTamel 0,9 0,15 0,16 0,17 °
OfuexxUTHA ¥ JioMa i MajoceMeHHBIX ’
BoicOTON fio, 9 sTamel 1,2 0,18 0,19 0,21
To xe, 10 sraxelt 1 Golee L2 0,22 0,23 0,24
Derckue ACTH-Cafpl 1,6
OO6rueo6pazopaTesibHbIe KOG 1,3 He 6onee 0,24
3pausAs ynpasnesHit M NMPOCKTHHIK OPraHu-
sauuit 1,6
Vuebuste xopnyca Texuikymos ¥ ITY L1
Yue6HO-TpOR3BOJCTEBEHHbIE KOPIyCa H Mac-
repexne TexHukyMoB M [ITY; o6niecTBennbe
¥ O6LIECTBEHHO-OBITOBEIE KOPIYCa TEXHHKY-~
moB, IITY, canatopues, NOMOB OTHbIXA H AD. L2
CHafbuble KOPIyca CaHATOPHEB; JIOMOB OT«
Abixa, Typ6az, HHTepHATOB H P, 0,9
JleueGno-MegHnsHCKHE Koprnyca (Heceru=
AMH3HPOBAHHbIE) CAHATOPHER, HOMOB OTABIXA -
" Ap. . L3 .
Hpodunakropun; Typbasm 1,2
KnyOui, noMa KyJIoTypH 1.8 He GoJsee 0,2
BubsuorekH 1,4
Kupoteatpsl 1,7
CuopTvBHBE KODITYCa 1,6
IlnaBarenbuble 6acceftHbl L7
ApXHBEL : 1,6
Jloma 6bITa, KOMIJIGKCHbIE TpPHEMHBIE MYHK-~
TEL GLITOBOTO OOC/IY XHBAHHA 1,5
KOMGRHaTHL G6ITOBOro 0GCIYHUBAHMS 1,1
Marasusbt 0,9
IpexnpusTHa OCLIECTBEHHOrO IHTAHHSA, TOP~
roBo-06L{ECTBERHbIE LEHTPLY 1,6

Ta6auua 3.2, CHCTEMBI OTONNEHUS, HONYCKAEMbie K NPUMEHEHHIO B HHUABIXK

M OOHIECTBEHHLIX 3AAHUAK, U HPEL

NbHARA T

TYPa TenIOHOCUTENH

B CHCTEMAX C MeCTHBIMHM HArpesaTedbHbMH npuéopavu (CHull 11-33-75)

3paHnA H COOPYIKEHHs

Bup oTOolJIeHNMA H THI
HarpeeaTe/bHBIX HOpHOOpOB

. Tpepeneuan
-4 TeMniepatypa
TEMJIOHOCHTENA; °C

95%

JKusivie noma, OGLIEHHTHSI, TOC-
THHHMLEBL, [OMA OTHBIXA, CaHatro-
puH, IIEHCHOHATEL, 1IKOJIB H APY~-
rue yueGHbe 3aBeREHHS, SAAHHs
yIpaBJieHu#, HAyUHbIX H IIPOGKT-
HEIX yupemzieHHii H Apyrue no-
AOCHbIE 3JAHMS, NOJIHKJIHUHHKH;
aMOyJiaTOpHH, anTeKkH, S3Apan-
NYHKTo, l'll{OHepCKHe Jiareps;
NpeanpHATHs GLITOBOTO ©6CIY-
JKHBaHHs1 HaceseHHn (KpoMe GaHb
¥ JyweBbX TABHALOHOB), 37a-
HHSL APYTHX JeueGHo-podHIaK-
THUYECCKHX yupempeHHuH

BozasHoe © papguaropaMH HJIH KOH-
BEKTOpPaMH; BOJISIHOE CO BCTPOEHHLI-
MH B CTPOHTEJILHbIE .KOHCTPYKUHH
HArpesaTesIbHBIMH 5JIeMCHTaMH H CTO-
fIKaMH; KBapPTHPHOE BO3/YILHOE, COB-
MeL[eHHOe C BEHTHJIANHeH MpH
UEHTPAJIH3OBAHNOM  TEMJIOCHAGMKe-
HWH; BO3JYIIHOE, COBMEL[eHHOE C
OpPHTOYHON BeHTHJIANHelH; Ay9IHCTOE
C TEINIOHOCHTENIeM — BO3AYXOM




Ipodorncere maba. 3.2

3naiHa ¥ CoOPYIKEHHs

Bup orousienuss H THI
HarpepaTe/bHbIX NPHGOPOB

Ipenennhas
TeMIeparypa
TenJionocurens, °C

Hetckue acau-cagpl, CONBHHLE
H POAMIIBHEIE AOMA

CrOpTHBHEIE 387D

\
\

TInapatennuble Gaccedsibl, Kpbi-
THle CTA[MOHB! M [PYyrHe oTaf~
JIuBaeMbieé CHOPTHEHBIE COOpPY~
KeHust

Bau#u, npaueunsie, AyLleBbie Na-
BHJTbLOHbI

PeCropambl, cTo/oBRe, Kade,
Bagycounre, Gyderwy, MarasHue

JKesesnopopoxusie  BOK3AJIHI,
a3PONOPTHL
Teatpsi, KMHOTEATpHl; KIayOwl,

BpHTEJIbLHLIE 33J1b!

Myaen, BHICTaBKE, KHHrOXDaHH-
JIHIA, YHTAJbHBIC SaJibl, APXH-
Bbl, OHGIHOTEKH

SAaHHS -KHNTOXDAHUSHIL, M ap-
XUBOB

.- ¥ Jina opuoTpPyOHBIX CHCTEM OTOIJIEHHSI TeM
MaThCs TaKkoil, YTOOLI HA NOBEPXHOCTH T
TeMIeparypa Gblna ne Gonee 105° C,

Bozsinoe ¢ pazsaropaMu H GeTOHHbI-
My NaHeSIAMH; BOASHOE CO BCTPOGH-
HBIMH B CTPOHTE/IBHBIE KOHCTPYKUHHA
HATPeBATENbHLIMY  3JIEMEHTAMA M
cTosIKaMu

Bozayiukoe, COBMeIEHHOE C TIPHTOY-

HOH BeHTHJIsiyuEH; BOASHOE C paRHa--

TOPaMH, KOHBEKTOPaMH, €eTOHHBIMH
TaHesIsIMU H MNagKuMe TPpy6GaMu; BO-
JAHOE CO BCTPOEHHLIMH B CTPOUTEJIb-
Hble KOHCTPYKI{HH HATDEBATENbI{LIMH
SNleMeHTaMH H CTOSIKaMu

To ke

BoasHoe C papsatopaMu AW TNafi-
kUMt TPyGaMH; BO3AyinHOe, COBMe-
L{eHHOe € TMPHTOYHOH BemTHIIANHElH
(B paszieBasibUAX H MBUIbHBIX IOME-
ujerusix Gapub Ha 200 Mmect M Eonee,
B AYIIEBHIX MABHJIBOHAK C YHCJIOM
MecT €osiee 26, B cCTHUpadbLHOM, Cy-
UIHTBHO-TNAJHABHOM H IApyrHUX Le-
XAX IpayYeuHbIX); BOASHOE CO BCTPO-
€HYBIMH B CTPOHTE/ILHBIE KOHCTDYK-
UH¥ HarpeBaTeNbHBIMH  3JIeMEHTaMHU
H CTOsSIKAMH

Boupsinoe ¢ paguatopamy, KOHBEKTO-
pamMm ¥ ryaaKeMHu TPYGaMu; BOAsIHOE
CO BCTPOCHHBIMH B CTPOUTENLHBIE
KOHCTPYKUHH HArDEBATEJILHLIME 3J1e-
MEHTAMH H CTOfIKaMH; BO3AYLUHOE,
COBMEULEHHOE C TITPUTOYHON BEHTH-
Jauneil, B noMeweuuax GoJlbiuoro
ofbema .(Hanpumep, OGENCHHBEIX H
TOPTOBBIX SaNax)

Boapyiunoe, CoBMEUEHHOE € NpH-
TOYUHOF BeHTHAALMES, BOASIHOe C pa-
JHATOPaMH H KOEBEKTODaMH, TaHeJsH
¢ oforpesaeMoll IIOBEPXHOCTHIO NO-
Na (B BeCTHOIO/INX H NPOXONax)

Boasivoe ¢ rapgmatopamit, KOUBEKTO-
PaMH H rjagkumu TpyGame; BOSIYIL~
HO€, COBMEIGEHHOE C BeHTHJIALHE

Bosnyumoe, COBMEL{EHHOE C TPUTOM-
Holi BeHTHJISIUHEH; BOAAHOE C pajua-
TOpaMHM H KOHBEKTOPaMy; BOAAHOE
CO BCTPOEHHBIMII B CTPOMTEJILHDIE
KOHCTPYKIUH HarpeBaTeJ bHBIMH
3JIEMEHTAMH i CTOSIKAMY

Bosaywhoe, CoBMereHHOE € NPHTON-
HO! BEHTHJHUHMEN MJIH C KOHAHIHO-
HUPOBAaHHEM BO3flyKa

8b

115

130 — nipH  HoOCTOSIRHOH
u 150 —nps mepemeH-
no#t TeMneparype Tern-
JIOHOCHTRJII B TEUCHUE
OTOTIHTEJIBHOrO NePHOLa

To e

115

95%

130 — opr  nocToanHOI
u 150 — npu nepemen-
HOH TeMneparype Ten-
JIOHOCHTENS! B TedeHHe
OTONHTEJBHOTO NePHORA

epaTypa TeTJIOHOCHTENA AOJIKHA IPHHH-
PY6, CTOAKOB M IORBOAOK K HArPEBATENLILIM IPHOOPAM



-Eciii TeIIOHOCHTE/IL NOCAENOBATE/NbHO NPOXOIUT Yepe3 HarpeBaTeJbHBE ITpH-
60pH, cucTeMa OTOIVIEHHS HasHIBAETCS OAHOTPYGHOH, a NpH NapanienbHOM COelM-
HEHHH NpuGOPOB — JABYXTpYGHOM.

Cucrema OTOIVIEHHSI HMeeT BEPXHIOI Pa3BOIKY, €CNH Nofalomiasi MarucTpanb
NPOXOJUT BHILE HarpeBaTeJbHbIX NPHGOPOB, H HHIKHIOW —-€ClIH NoNaloas K ob-
paTHasl MaTHCTPaJH NPOXOAAT HUKE HarpeBaTebHEIX NpuGopos. B cucreme ¢ onpo-
KUHYTOH LMpRYASIAER nofalowas MarucTpaib pacnoJoxena Huxe, a ofpaTtHas —
BBIIIE HATPEBaTE/IBHEIX IIPHOOPOB.

Ilpu ropHsOHTaNbHOM pacHoJONeHHH TPYO, COeMRHSIOMMX NpRGOpHI, CHCTEMa
OTOIJIEHHS OYJieT TOPUICHTANbHOM, IPH BEPTHKANLHOM — BepTUKannHOl.- Tynuko-

Ex

e |

Puc. 3.1. Ilpunnunuancybie CXeMbi CTOSKOB CHCTEM BOISTHOIO OTONJIEHHS:

a, 6 — I1- u T-o6pasnamil CTOSIKY BEpTHKANbHOK OmHOTPYOHO!U cHcTeMbl ¢ HUIKHEH

pa3BOAKOH; 6, & — CTOAKH BEPTHKAJLHOH OpHOTPYOHOI! CHCTEMEL ¢ BepXxHell pas-

BOAKON C OBHOCTOPOHHHM M ABYCTOPOHHHM NpHCOERHHEHHeM NpHOGOpOB, d - CTOAK

BepTHKAJILHON OJHOTpYOHOI CHCTEMBL C GIIPOKHHYTON LWHDKYJISUHEH, e, g1 ~— CTOf~

KH ABYXTpPYOGHOH CHCTeMB! C BEpXHEH M MHKHell DasBOJZKOH; 8 — CTOSK rOpM3OH-

TaJIbHOH OfHOTPYOHOM CHCTEMEL «, K — CTOAKH BEPTHKAJBLHON M FOpHSCHTaNbHON
6HIRIAAPHOI cHCTEMBL

BOH Ha3HIBAIOT CHCTEMY CO BCTPEUHBIM IBHIKEHHEM BOAH B IOA2I0mMEH H O6GpaTHON
Marderpaasnx. JIBuiKenne BOAB 0 MarHCTpajsM B ONHOM HallpaBlieHu# onlpexeset
CHCTEMY C [ONYTHBIM JBIXEHMEM BOJbI. ’

Eciu B cucreMe OTONNEHUsT KaXKAbIH Har peBaTeIbHbIH NPUbop, YCTaHOBJIEHHEIN
B JaHHOM NOMEINEHHH, COCTOMT U3 IBYX PaBHHIX yacTel («a» 1 «6»), B KOTOPHIX BOXA
JBHIKETCS B NPOTHBONONOMHEIX HANPaBAEHUSAX H TENVIOHOCHTEND MOCHEOBATEIBHO
NPOXOZIUT CHAuaNa Yepes BCE 4acTH «a», a 3aTeM uepe3 BCe MACTH «O», TO Takas CHC-
TeMa HOCHT HasBaHue GHGUNapHOHR.

..} BepTuranbHbe ONHOTPYOHEIE CHCTEMBI OTONJIEHHSI € HHXKHeil pasBOIKOR H
IT-o6pasurvi wan T-o6paskbiMu cTosikamu (puc. 3.1, @, 6) peKOMeHzyercs IpuMe~
HATD [As 3TaHUSA BLICOTOH TPH 3Taxa U Gosee ¢ GecuepiadHbiMi NOKPHITHAMH, Hx
BHITOZHO NPUMEHATh U B 3AaHUAX C uepllaKaMH, HCIOJb3Ysl HArPEBaTE/IbHEIE NpH-
€opHl, TENJIOOTAaua KOTOPHIX HE 32BUCHT OT HalpaBJeHHs JBIKeHHS BOIH B HUX
(HanpuMep, KOHBEKTOpHI).

BeprukanbHEE OIHOTpYOHBIE CHCTEMBI OTOIVIEHHSI C -BepxHel pasBOAKOH
(puc. 3.1, e, &) u ¢ onpoxkunyToll nMpkyasuuedt (puc. 3.1, 0) cnepyer NpHMeHsTH
NpPeHMYLIECTBEHHO B 3IaHUfX NOBLIIEHHON 3TAXKHOCTH C 4yeprakamu. CucTembr ¢
BEPXHEH PasBOAKOH XapaxTepHsyIoTcsi GosplieHl I'MAPABJIHYECKOHN yCTOHYHBOCTEHIO.



B cucTeMax C ONPOKUMHYTOM IMPKYJIALHCH He PEROMEHNyeTCa NPUMEHATE YyT'YHHEIE
§ CTajbHBi€ KOJOHUATHIE PAJUATOPHI. .

Tlpu BHiGope HaHGOJee NPEANOYTUTEbHOH CHCTeMbl OTONVIEHHS HEOOXOIHMO
yUMTHEBATb, YTO MOTEPS HANOpa B CTOSKE JO/IKHA COCTABMIATL He MeHee 70% pac-
[I0NaTacioro Halopa CHCTeMHE! OTOIIEHHS. JKenaTebHO HaGeraTs HpUMEHEHHS CXeM
ZIBUNSEHUs] BOIE «CHH3Y BBEPX» H «CHH3Y BHM3» IUISl NPHGOPOB, B KOTOPLIX Halpas-
Jienue. JBUXEHUA BJIHAET Ha TEIWIOOTAa4y, HalpHMep, YYTYHHBEIX U CTalbHBIX KO-
JIORYaTHX PalHaTopoB.

Labiﬁ ofecneuenHss HeOOXOAUMOM THAPABIHYECKOH yCTOHYMBOCTH CHCTEMY C
on'pom'ﬂy'roﬁ nupKRyasiMel pexomenzyercs [23] ycrpauBaTh npH cofmroneHHH
yc/oBAR

\ Hy, > 30k, (3.1
rre H , — NOTeps Hanopa B CTOfIKe, MM; A, — PaCCTOfIHME MEXIY HOAAMolIed U
06paTHOM MArMCTPANAMH, M.

BepTHKRANIBHEIE OHOTPYGHBIE CHCTEMBI OTOIVIEHHS PEKOMEHIYETCS IPOEKTHPO~
BaTh € TYNHMKOBOR CXeMOH IIBHXKEHHS TEINIOHOCHTENS B MarHCTpadisiX.

JIByXTpYy6GHBIE CHCTeMbl OTONJIEHHS C BepxHeH pasBoakoil (puc. 3.1, €) MOxHO
HOpPHMEHATh B CHCTEMaX ¢ MCKYCCTBEHHOH LMpKyJnAuued pns spaHuMil BHICOTOHR zo
3 3Taxell U c uepmakoM. . .

TIpH HCKYCCTBEHHOR NMPKYNANMY CHCTEMA OTOIIEHHS XapaKTEPUSYETCH 3Ha-
YUTENBHOH HauaJbHOH M SKCIyaTaluoHHOH pasperyaupoBkoi. Ilpejrarapmmecs
JUISl YMEHDIICHHS PasperyJHPOBKH KpaHbi NOBBIIGHHOIO THAPABIHYECKOr0 CONpo-
THBJIEHHUS TIPOMBIIINEHHOCTEI0 U3TOTOBJSIOTCS B OTpaHHYeHHOM KoauuectBe. Cu-
CTeMB! OTOIIEHHS C eCTeCTBeHHOH IMpKyAsuuel CBOGOAHE! OT SKCIMYaTaliOHHON
pasperyJupOBKH, OHAKO PaJMYC RefcTBUS MX He Jio/:ked NpeBHaTh 30 M 1o ro-
PH3OHTAIH.

JIByXTpyGHEIE CHCTEMEl OTONJIEHHS ¢ HUxKHell pasBonKol (puc. 3.1, o) npume-
HAIOT B 3TaHHAX ¢ GecuepiauHbM IOKPHITHeM BHICOTOH 1o 3 sTamed IpH HCKyc-
CTBEHHOH UHMPKYNALHH. .

JIByXTpyGHEIE CHCTEMBI OTOINIEHHS CJlefyeT MPOEKTHPOBATH TYNHMKOBLIMH.
TIpumeHeHHE cucTeM C TOIYTHBIM JBMIKEHHMEM BOIL! AOXHO GHTh OGOCHOBAHO, TaK
KaK IS HUX NOBHIIAETCH pacXon Tpyo. )

T'opusonTanpheie OZHOTPYOHBIE cucTeMmsl oTomnenust (puc. 3.1, 38) caenyer
OpPHMEHATE B OOLIECTBEHHBIX 3aHHAX. B KavuecTBe HarpeBaTeJBHHIX NPUGOPOB B
3TUX CHCTCMAX IKENaTeJIbHO YCTAHABAUBATH KOHBEKTODHI, NPEANONTHTENRHO THIIA
«KombpopT», uMeomué peryanpOBKY TEIIONPOM3BOIHUTENLHOCTH 110 BOSAYXY.

bugpuaspurie cuctemel oromnenns (puc. 3.1, 4, K) MOXKHO NPUMEHATD B XHALIX
H OOIIECTBEHHEIX 3HaHUSX. TeIUIOBYI0 NpPOMSBOJUTENILHOCTE HAarpeBaTesbHHIX
npuGopoB 3THX CUCTEM 33TPYAHHTENLHO PErylHPOBATH IO BOZE, NTO2TOMY Lie/1eco0b-
PasHO NpHMEHATh HPUGOPHI C PEryJMpoBaHHEM IO BO3RYXY JIMGO NPOEKTHPOBATH
TOPH3OHTaJBHBIE BeTKH HA OJIHO NoMelleHne.

3.14.3. PEXHOMEHAAUMM NOC KOHCTPYMPOBAHMIO CUCTEM. OTONRENHMA

B 32BHCHMOCTH OT H23HaY€HH s, OPHEHTALMH U PeXXHMa paboThl OMELIEHUs MG~
TYT OOCAYHHUBATLCA OFHOH HJIM HECKOJBKMMM CHCTEMaMH OTOIJIEHHS.

Jinga noMemennit, IMEIOWUX CreNHANBHOE HasHaueHue (OTae/bHbIE KOHTOPCKHE
TIOMEIIEHH s, Marasulkbl, JOMOBEE KYXHH, HapHKMaXepckue, NyHKTH NpUEMa M Bbi-
Iauu GeJbsl ¥ T. Ji.) ¥ BCTPOEHHHX B 3ZIaHHS H COOPYIKEHHMS C HMHLIM OCHOBHBIM
HasHaueHHem (NPOMSBOICTBEHHBIE, BCHOMOTATE/IbHBIE H JKHJble 3[aHHS) HJM TpH-
CTPOEHHBIX K HHM, KaK HPaBHJIO, NpelycMaTpHBaIOT Ty K€ CHUCTeMY OTOIUIEHHS U
TOT K€ TEMIOHOCHTENb, KOTOphIE TPUMEHSAIOTCA AJIS OCHOBHOIO SJAHUS WJIH COOpY-
EHHS, ecsiM 5TO HE NPOTHBOpEUHT TpeGoBaHmsAM Tabi. 3.2.

INpoxnagky TpyGONPOBOKOB CHCTEM OTOIUIEHHS NPeLyCMaTPHBAIOT OTKPHITOH,
3a HCKMOUEHHEM TPYGOIPOBOAOB CHCTEM BOASHOTO OTONJIEHHS CO BCTPOEHHBIMH B
KOHCTPYKIHMHU 371aHuil HarpeBaTeIbHbIMH 3JIeMEHTaMU M cTosiKamu. I1pn coBMecTHO#
NPOK/IAZKE NMOJaOMMi TPYGONPOBOA pacnonaraloT cnpasa ot ofpathoro. CrosikH
CHUCTEM OTOIJIEHHST PEKOMEHAYETCS pa3MeulaTh B yIiiaX, o6pasyeMblX HapyXXHBIMH
OrPaXKJAIOMKMMH KOHCTPYKIHAMH.



ITpu ckprrroit NMpokJazke TPyOOIPOBOAOB, KOTOPYIO MOXHO YCTpauBaTh NpH
HaNHYuH OCOGBIX APXHTEKTYPHEIX, TMTHEHHYECKHX MAH TEXHONOTHUEeCKHX TPeGo-
BaHHH, BO BCEX MeCTax pacno/IONeHHs pa3GOopHBIX COEIMHEHHE H apMaTypl npe-
JYCMaTpPUB2IOT JIIOKH. B

MarucTpannhbie TpyGONpOBOAE NPOKAaIbIBAIOT B MOABANAX, TEXHHUECKUX 5Ta-
3RAX, UepAaKaX, NOANONBAX HAH (IPH KX OTCYTCTBHH) B KaHallaX IOJ I10JIOM NEPBOTO
9Taxa Jubo OTKPHITO, Haz no/oM. I1pu npokianke TpyGONpOBOAOB B KaHallax IHpe-
. AyCMaTpHBAIOT BO3MOXHOCTb JOCTYIIa K TPyGONpPOBOAaM MyTeM YCTPOHCTBA CheM-
HOro ¢pusa nona, PazBozKy MarucTpaibHEX TPyGONPOBONOB yCTpauBaioT nodacay-
HOH JUIfl BOSMOMKHOCTH PETYNMPOBKH CHCTEMBI OTOIIEHHS. .

B mectax nepeceueHHs nepekpHITHil, CTE€H H Neperopoiok TpyGonpoBOAaMH yc-
TAHABNMBAIOT THAB3HI C KOJNBIEBEIM 3a30poM }D MM MexX Iy BHYTpenHeH 10BepXHOC-
TBIO FHJB3EI U TPYGONPOBOAOM. 3a30p 3aMOMHAIOT HECTOPAEMBIM TEIMIOU30NAIHOH-

Puc. 3.2. Ilpokfaaika CTOfKA CHCTEME! OTONJIEHHS ue-
pes nepekphiTHe 6es THb3:

@ ~— CO CMEU[EHHBIMY SAMBIKAIOWHMK yuacTKaMu; 6 — € mnpo-
TOYHLMU npubopamu.

»

@m Y7774 Puc. 8.8. MouTamubie no-

JIOMEHH A HEU30JHUPOBAHHbIX
4420 Fd<Z20  1py6orpoBOLOB cHeTeM
12200 >200 OTOIIEHH

- -
a — BEPTHKANBHOrO TpyGonpo-

BOja; 6 — CTOSIKA ABYXTPYO-

. - B HOH CHCTeMBL o-ronneunsé: 6 —
FOPH3OHTAJIbHOrO  TpyGonpo- !

a ) BOAA. ¢ é‘

o o>30. 5025
4

HEIM MaTepuasioM. Kpas ruibs pacnonarator Ha 20—30 MM Bhillie TOBEPXHOCTH YHC~
TOrO N0J1a ¥ Ha OIHOM YPOBHE C IOBEPXHOCTBbIO CTE€H, NOTOJKOB H [1€peropofioK.
Ipn nepeceuenny TpyGonpoBoZiaMi IPOTHBONOKAPHEIX CTEH MECTA NPOXO/ia TIOTHO
3aJIe/IBIBAIOT ¥ OHHU CJIYKaT HeNOIBHMHbIMK onopamu. CBoGozHOe TENJOBOE YANNHE-
HHE TPYE NpeLycMaTpHBaeTcs 110 06€ CTOPOHBbI OT cTeH. CTOSIKH OIHOTPYOHBIX CHCTEM
OTCIIJIEHHS € HPOTOYHBIMU HarpeBaTeJbHBIMA IPHGOpaMH H CO CMENEHHBIMH 3aMbIKa-
IOIAMH YYaCTKAMH JIONYCKAa€eTcsl IPOKJaALBaTh yepe3 Hecropaembie NepPEKPHITHS
6e3 yCTaHOBKH THJIB3, TIPH 3TOM 3JIEMEHTHI CTOSKa JIOMKHBI UMETh pasMephl, yKa-
3aHHEIE Ha pHc. 3.2.

MonTaMHLIe TONOKEHHS HEUMSOJMPOBAHHBIX TPYOONPOBOACB NpHUBEAEHB Ha
puc. 3.3.

BeTpoentbie B KOHCTPYKIMIO 3ZIaHHS 2JI€MEHTI OTOIUTE/NBHBIX CHCTEM JONYyCKa-
€TCs] BCNOJB30BaTh B KaYeCTBE HEMOABHIKHEIX ONOp, YCTpauBasi KOMIIEHCATOPH Ha
HOABOAAMMX TPyOonpoBozax. Ha raaBHbiX cTosKax CHCTeM OTONJIEHMS C BepXHeil

- pasBOIKO#!, Ha TPAHBHTHBIX.CTOSKaX ONHOTPYOHHIX CHCTEM OTOIUIEHHMS] W HA NpoTA-
WEHBEIX NPAMBIX YYacTKax Marucrpanell npeaycmarpusaioT IT-06pasHbie KOMIIEHCa-
Tophl, B OCTaNLHBIX Clydasix Il KOMIIEHCAIHH TEIJIOBEIX YAJUKeHni Tpy6onpoBo-
JIOB MCHIOJB3YIOT HX TOBOPOTHL.

JinaMerp CTOSIKOB ORIOTPYOHEIX CHCTEM OTOMJIEHHS PEKOMEHIYETCs NPHHHUMATD
IOCTOSHHBIM N0 Beedt Juiune U pasHbiM 15 uam 20 mu. Crosikn nrameTpoM 25 MM peko-
MEHZy€eTCs] IPUMEeHSTb TOILKO IIPH HeBO3MOXKHOCTH YBSISKM IOTEPh Hanopa B HHX
JApyrumMu cniocobamu. Jlonyckaercs npHMeHeHHe COCTaBHBIX CTOSIKOB M3 Tpy6onpo-
BOJIOB He Gosee IBYX AMaMeTpOB; IIPH 3TOM CTOSK INOJXKEH UMEThL TOJIbKO OJMH Iie-
peXon ¢ OHOrO JHaMeTpa Ha ApYroi.

BepTukanbHue yuacTkM ORHOTPYGHBIX CTOAKOB NPOKAAIBIBAIOT Ha PAacCTOAHUU
150 4= 50 MM OT OKOHHOTO OTKOCA, TOPHSCHTAJIbHEIE — B IOAY, Ha cBapke. Jlonyc-
KaeTcs NpOKJajKka TOPH3OHTAJbHOTO YUacTKa Haj IOJIOM.

Jlst BOSMOMHOCTH ONOPOXKHEHHMS CHCTEMBI MaruCTpajibHbie TPYGOIPOBGAbI
NPOKNSMBAIOT C YKJIOHOM, BEIMIHHY KOTOPOLO CJie/lyeT IpHENMATh He menee 0,002.
MaructpaneHeie TpyGonposonp! auaméTpoM Gonee 50-MM M paclipeieNIMTeNbHEE JH-
HHH TOPH30HTAJbHbIX CHCTEM OTOINIEHUS HESABHCHMO OT AWaMETPa ACIYCKaETCs PO~



KJauLBaTh §e3 YKJOHa; IpH 8TOM CKOPOCTb IBUXKEHMS BOIBI- B TPyOonpoBopax
ZO/HKHE OHITh He MEHee 0,25 m/c. Pacxons BOIH B TPyGONpOBOmax NJst ofecnese-
HUS 2TOro YCJIOBHSl NPHUBEJEHbI B Taba. 3.3

IToXBOZKH K HarpeBaTe/IbHbIM IIPU60paM npH aure 500 MM ¥ MeHee NPOKJIANE-
Batot 6e3 yKJIOHOB. ITpu Gosbiueli JJiHHE HOABOXKHA YCTPAKBAIOT C YKIOHOM B CTOPO-
HY [IBHMKEHUS TEHJIOHOCHTENS 5—10 MM Ha BCIO LIHHY.

B spapufAX BeicoTol Gosee 16 3Tamel n B 3NaHUAX ¢ TEXHHUECKHMH 3TaXKaMH
IIpH NPOKJIAJKEe HHIKEHEPHbIX KOMMYHHKAUMHA NIPELyCMATPHBAIOT ApeHaKHBIE TPY-
GOMpPOBONL NS ONOPONHEHMS HACTel CHCTeM OTONMeHHA. JINS rOpU3OHTATbLHBIX
cucTeM BOASHOrO OTOIJIEHHS NPOEKTHPYIOT APEHAMHBIE CTOAKH IJisi ONOPOXKHEHHS
TPy6ONPOBOJIOB, IPOKJAALBAEMEIX HE. KAXKIOM STaxKe. CrosikH BepTHKAJLHBIX CHC-

’ T.a- 6auna 3.3. MUHUMAJNBRBIC JOMYCTUMBIE PACXOAB! BOLGI LI TpyGonpososon,
NpoxnaAsiBaeMbx Ges ykJona

do. M. | Cygge 87/ dyy mt | Gupy, xr/all  do, Mu LA dy, MM Gy
A M v M y Kr/4 y Kr/4

15 170 32 870 57%3 1800 108 3,5 7000

20 310 40 1160 76X3 3350 127X 4 9770

25 500 50 1950 89x3 4750 159x4 15 750

TeM BOASHOTO OTOILIEHHS IIPHCOSIMHSAIOT K APEHaMHBIM TpyGONpOBOAaM C Pa3pEIBOM
CTpyd B BOPOHKH. . T

i"* 'BospyX H3 cucTeM OTOIICHHH yZalfAioT B BeictiMX TOoukax. I1pu Bepxnedl pas-
BOJIKE TPYGOIpOBOIOB, PEKOMEHAYETCH NPOEKTHPOBATh IPOTOYHBIE BO3AYXOCGOPHHU-
KH ¥ TOJIbKO TIpH CKOPOCTAX TelwoHocHTeast Menee 0,1 M/C MOXHO npUMEHATDH He-
npotounsie. JIBrKenre TEMJIOHOCUTENS U BLIZIENSIOMErOC] U3 HETQ BO3AYXa Npeny-
CMATpPUBAIOT B OHOM HanpaBsieHHH. B BepTHKaNbHEIX yyacTKax Tpy6OIpOBOAOE, TAS
BOJA JIBUIKETCH CBEPXY BHH3, L5 OCECIICUCHHS YIAaJleHHH BO3LYXa CKOPOCTh IBH-
JKeHus BoIm npunuMaloT He MeHee 0,25 M/c. B cucremax oTonsieHus ¢ HUXKHER pas-
BOIKOH BO3AYX yAaJsieTcs uepe3 BOSAYIIHHIE KPaHbl Ha BEPXHHX HarpeBaTeJbHEIX
npubopax NuGo uepes BO3AYX0CGOPHUK Ha BOSAYIIHLIX JTHHHSX, 8 B CHCTeMaX ¢ BepX-
Hell pa3BOMKOI M €CTECTBEHHOH IMPKyJaAlBel TENJIOHOCHTeNs — uYepes PacumpH-
TeNbHLI GaK. : )

- HarpeBarejbhbie mpuGopbi pekOMeHAYETCH pachojgaraTh npEUMMYINECTBEHHO
IOJ| CBETOBbIME npoemMaMu. [10f OKHaMH HX pacnioNaraloT TaK, YTOObl BepTHKaJbHbe
OCH OKOHHBIX NPOEMOB H NpHGOpoB coBnazann. B nensx unpycrpuanudanum saro-
TOBKH NPUOOPHEIX GJIOKOB B KHJIEIX 3[@HHAX, TOCTHHHIAX H OOIIEXUTHSX 3T0 yC-
JIOBHE MOXKHO He cofmozate. [Iof BHTPMHaZMHM HarpeBaTelbHbie NPHOOPH HYHCHO
pacronarath no Beeil MHE CEETOBOTO NpoeMma. .

Harpesaresbupie npuGopsl He clleflyeT pasMelllaTh B OTCEKax TamOypoB, HMEIO-
LUX HapyXKHbie fBepH. [IpH ycTpoiicTBe TpolikiX aBépel ¢ xBymMs TamMOypaMu NpH-
60pL1_pasmelaor Bo BHYTPEHHeM TaMbype. :

‘Otoruienne JIECTHMYHBIX KJETOK NPELYCMaTPHBAIOT € IIOMOINDIC PENMUPKYJI-
LHMOHHEIX BO3ZyXOHarpesarestefi U3 KOHBEKTOPOB, PeOPHCTBIX TPYO HJH KaJlOpH-
(epoB, pasMemaeMuiX B HUACHEH 4aCTH JIECTHHUHBIX KJETOK JVISl 31aHU# BHICOTOH 1O
12 sraeft. IMpu nonkmouennu cUCTEM OTOIUIEHHS! K TEIVIOBBIM CETAM C TEMIIEPaTy-
POl TensnoHOCUTENS — BOAB!, IPEBHIIIAIOMEN AOTYCTHMYIO /IS TIPHHSATON CHCTEMB
OTOMJICHHUS, JIECTHHYHbIE BO3ZYXOHArpeBaTeNH yCTPauBaloOT, KaKk .JIPaBUNIO, Tpel-
BKJIIOYEHHBIMH 110 OTHOLUEHHIO K OCHOBHOH clcreMe oronaenns. Ilpu nanuuuu Ttem-
JIOHeCHTe/A ¢ TeMnepaTypoit 95° C i HUXe HarpeBaTelbHbie IPHGOPH IECTHUYHEIX
KJIEeTOK NOIKMO4AIOT K OTHAENLHBIM CTOSKAM CHCTEM OTOIUIEHMS MO ONHOTPYOHOR
HPOoTOUHOH cxeme 6€3 yCTaROBKH peryaupylomeil apmarypel. Ha BricoTe MeHee 2,2 M
OT YPOBHSA NOJ2, NAOLWANOK MAM cTyneHedl JeCTHHYHEIX MapiieH HarpepaTe/blibie
NPHOOPEL B 1eCTHHUEHIX KNETKAX pachofaraloT TaK, YTOOH OHHM He COKpallajy Tpe-
6yemyIo 10 noxapHLIM HOpMAaM ITHPUHY Mapluel H IPOMEeXyTOTHHX IIOEACK U He
00pa30BEIBA/IH BEICTYHOB M3 IJIOCKOCTH CTEH.



HarpeBare/nbHbie IpHGOPH «HA CIENIKe» pa3pellaeTes YCTaHaBNUBaTh B Iipeje-
J1aX OIHOTO NOMEIUeHHs, 38 HCKJIOUeHHeM IIPHGOPOB, YCTaHaBIUBaeMBIX B KyXHAX
UIBIX IOMOB, pasfeBallbHsiX, KOPHAOPaX, YOOPHBIX, YMBIBAJABHAX H T. M., KOTO-
pbie ZIONYCKAEeTCA NPHUCOENUHNTH «Ha CHeNKe» K NpubopaM COCEANNX NMOMEHIeHHi,
ITpu OIHOCTOPOHHEM NPHCOSANHENNH NOABOAOK K ABYM HarpeBaTelbHHIM NpuGopam
IMaMeTphi CLENOK PUHUMAIOT PABHBIMH AHAMETPY HHIIIENLHOrO OTBEPCTHA NPUGo-
pa. Ilpu coefyiHennt «Ha cuelKe» 6oJiee IBYX HarpeBaTe/NbHBIX IPHOOPOB U IPH UHC-
Jie cekumit B pajuatopax Gosee 25 (Gonee 15 B cucTeMaXx © eCTECTBEHHOH WUPKYJs-
nuel) NpeflycMaTpHUBaIOT Pa3sHOCTOPOHHEE NpUCcOefHHeHHe -TIpHGopoB.
HarpeBaTe/bHbie NpUOOPHI, THTAEMEIE TEIWIOHOCHTENIEM € TeMNepaTypol BhiLe
105° C, neofxomumo pasMelllaTh H2 paccTOsHHM He MeHee 100 MM oT cropaembix
KOHCTPYKIME HJIM TNpeycMaTpuBaTh TeNJIOMSONALMIO STHX KOHCTPYKIME Hecropa-
eMbIMH MaTepHajlaMi. MUHHMaNLHbIE PACCTOSIHUS OT CTPOMTENBHBIX KOHCTPYKIME Io
HarpeBaTe/IbHbIX NPHOOPOB PEKOMEHAYETCH NPHHMMATH
no puc. 3.4. s
4 Crosiku OZHOTPYOHBIX CHCTEM OTOIWIeHHsI (B LENSX
MaKCHMaJIbHOH HHAYCTPHAaNU3aLUMH MOHTAXKHEIX H 3aro-
TOBUTEJIbHBIX paboT) NpPOEKTHPYIOT € OXHOCTOPOHHHM
NpUCOeIMHEHHEM HarpeBaTeJbHBIX NPHOOPOB B IPOTOU-
HO-PETYAHPYEMOM ‘BapyanTe € OOXOIHBIMH Y4YaCTKaMH,
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Puc. 3.4. MunuManbHEbie PacCTOSTHUS OT CTPOMTENBHBIX
KOHCTPYKLMii 0 HarpeBaTe/IbHBIX IpUGOPOB:

a — B0 pagMaTOpPOB B IOMEU[EHHAX CAHATOPHO-KYPOPTHEX;

ne4ebHo-ripodMA2KTHYECKHX H AETCKHX YUpemaenui; 6 — go

pagnaTOpOB B NOMELEHUAX BCEX MPOYHX 3faHUll; 6 — A0

KOHBEHTOPOB Trna «KoMbopT»; 2 — JO KOHBEKTODOE FJIHH-
TyCHOr¢ THINA.

XX

yCTaHaBNHBAA IS PETYJHUPOBKH TEIIOOTHAAUM IPHOOPOB TPEXXOZOBHIE KpaHkl. T1pu
OTCYTCTBHM TPEXXONOBHIX KPAHOB JIONYCKA€TCA NPHMEHHATH CHCTEMbI CO CMEIEHHbI
MM 3aMHIKSIOIIHMK Y4aCTKAMH B BEPTHKANbLHBIX NPUGOPHEIX Y3/1aX ¥ OCEBLIMH — B
FOPUSOHTAJNbHEIX. B 2TMX cliyyasix TelooTaa4a npHGOpPOB PErylHpyercs KpaHaMH
[BOBHOl peryJupoBKH.

Ilpu Hanuynu B NOMENIEHMH HECKOJBbKUX HarpeBaTesIbHbIX NPHOOPOB peryJu-
PYIOILYIO apMaTypy YCTaHABJHMBAIOT LJsl YaCTH X, TaK 4TOOH TEIJIOOTHAaua perysu-
pyeMuIX NpUBOpOB cocTaBasna He Mewee 50% oOwedt Tennoornaun npuGopoB AaH-
noro momenteunsi. lnsi KOHBEKTOPOB € BO3AYILIHAIMH KJallaHaMH DPEryJupylolylo
apMaTypy Ha TpYGOIpOBOAaX He mpexycMatpuBaior. He perymupyercs tennonpo-
HW3BOJUTENLHOCT NPUGOPOB, pasMelliaeMbiX BO BCHOMOTaTeIbHBIX —NOMEIEHHAX
(raprepo6HbIX, LYUWEBHIX, KJalOBbIX, CaHY3J1aX) U B MeCTaxX, IZle HMEeTCs BO3MOXK-
HOCTb HX 3aMOPaXXMBaHHS.

3anopHyio apMaTypy HpelycMaTPHBAIOT JJisi OTKJHOYEHHSA # ONOPOMKHEHHS OT-
IEJBbHBIX YacTel CHUCTeMbI: Ha KamIOM CTOSIKE 3[aHHB BRICOTOR Gonee 3 aramei;
Ha CTOfIKaX JIECTHUYHBIX KJETOK He3aBHCHMO OT YHCHa-3Taxell; Ha OTHeNbHHX KONb-
1ax ¥ BeTBAX; N0 M NOCJE 3J1eBATOPOB, KJanaHoB M Apyroro obopynoBanus. Ilpu
TeMIepaType TEIJIOHOCHTeNs B nojamoieli Maructpanu fo 100° C Ha crosikax B Mec-
Tax NPUCOENMHEHUS K MarucTpali yCTaHaBJMBAIOT NPOXOAHHE KPaHbl H TPORHHKH
¢ npo6kamu. IIpH TeMnepaType TeIWIOHOCH7eNss B nofalolmed Marucrpaim 6GoJee
100° C na cTOfIKaX yCTaHaBNHBAIOT BEHTHJH BMECTO NPOXOAHLIX KPAHOB M CIIYCKHbIE
KpaHbl BMECTO TPOHHMKOB ¢ npoOxaMi. B snanusax BreicoToll 9 sTaxell 1 Gonee cnyck-
Hble KPaHbl AJIfl OHOPOXHEHHA CTOSKOB M BEHTHJIM YCTAaHABJHBAIOT HE3aBHCHMO OT
TeMIepaTyphl TeINoHocuTens. PaccTosinie oT MarucTpaneii TpyGONpOBOLOB AC 8a-
NOPHOH apMaTypH!, YCTAHABNMBAEMOM Ha CTOSIKaX MJIM OTBETBJEHHAX TPYyGOIPOBO-
JIeB, NO/OKHO ObITh He Godee 120 mm. .

HMzonauuio TpyGOnpOBOAOB OTOIJIEHHS NPELyCMaTpUBAIOT IJIS COXpaHeHus
TpeGYyeMBIX NapaMeTpoB TEINIOHOCHTENS, TPENOTBPALICHAN 3aMEP3aHisa  TeNJOHOCH-
TeNsl M INPEOTBpAIlEHHsl neperpeBa noMerenui. O6A3aTebHO TENJIOHSOAHPYIOT
TpYGONPOBO/E, NPOXGASME B HEOTAIWIMBAaEMbIX NOMEIEHHAX, IVIaBHBIE CTOSKH



CHCTEM OTOIIEHHS C BepXHel pasBOKOH, TpyGONpOBOAL!, NPOXOASIUHE B IOANONb-
HBIX KaHaJaX, PACHIHPHTENbHEE COCYAbl, BO3LYXOCGOPHHKH ¥ BO3LYXOOTBOAYHKH,
pasMeliaeMble B HEOTAIUMBAEMEIX TIOMEIUCHHSIX.

3.2. TENNOBOW PACHET CMCTEM OTOIUIEHMA

CrcTeMBl OTOTIEHHS PACCUBTHIBAIOT € LEJBIO ONpefesieHusl IJIOWALM TIOBEpX-
HOCTHM HWarpeBaTeJIbHHX NPUOOPOB B AMaMeTpPOB TPYGONMPOBOLOB B CJEAYIOMEM TO-
psfike: OTPEEJISIOT TErUIONOTepy ANsi KaXJOTO M3 OTAlUIHBAEMBIX MOMEuleHHi;
BHIGHPAIOT CHCTEMY OTOIUIEHHSI ¥ THI HArPEBATEJLHEX NPHGOPOB; BLIIONHAIOT Tell-
JIOBOI B THIDPABJHYeCKuil pacyeTHl cucteMul. Ec/iy B Ka4eCTBe HATPEBATENBHLIX TIPH-
60poB TIPMHHMAIOTCS YYTYHHBIE MJM CTAJIbHBlE KOJIOHUATHIE PajMATOPHI, ClHauasa
IPOHSEOMAT THApABAHYECKHEH pacueT (MOOGLM METOXOM), & SaTeM ONpEAeNSIOT Tpe-
6yeMy0 IVIOHa4b NOBEP XHOCTH HArpeBaTesIbHEIX NpuGopoB. Eciu xe npunsTe! ApY-
rue HarpeBaTeJibhbe NpuGophbl, CHaYaja MpelBApUTENILHO ONpPeNeNsIOT IJIOoMAafb
[IOBEPXHOCTH HarpeBaTeNbHLIX IPUGOPOB, 3aTeM BHITIOJHSIOT THApaBJIMueCKu# pac-
YyeT, Ha OCHOBE KOTOPOTO KOPPEKTHPYIOT IJIOIAAL TOBEPXHOCTH HATDEBATeNIBHBIX
npuGopoB, Ioche 9ero, NpH HeoGXOZMMOCTH, YTOUHSIOT TMAPABJIMYECKHE pacuerT.

3.2.1. OCHOBHbIE PACYETHBIE 3ABUCUMOCTH

DakTHyecKasl pacueTHAsl TEIIONPOU3IBOAUTENLHOCTL CHCTEMEl OTorLtenys, BT,
IpeAcTaBNsieT cO6OH CYMMY PACUETHHIX TeIJIONOTePh OTAINIHBAEMBIX HOMeIleHH#

(Q:“n), BKJIOYAR pacXoj| Telvla Ha HATPeBaTENIbHBIE NPHGOPH! JIECTHHYHBIX KJETOK,
JOTIOAHUTENBHBIX HOTEPh TENNA, CBI3aHHKX C OCTHIBAHHEM TEIJIOHOCHTEJS B NoAa-
IOIIHX (ngn.n) H o6paTHBIX (ngn.o) MAaTHCTpaJiX, B LONOJHUTENLHEIX TOTEPh Teria
BCJIEAICTBYE Pa3MElIEHHUs] HarpeBaTeJILHEX TPHOGOPOB Y HAPYKHEIX OrpaKkIaiomyx
xorcrpykuui (Q ).
B ciiyuae mefocTaTRa HaHHEIX AN TOUHOTO pacyera HONONHHTELHBE IOTEPH
32 .
MOMKHO TPUHMMATH B ZOJIfIX OT Q7% 10 cuenyommm dopmynam:
IS KUJBIX 3HaHHH :

: Qponn = 0,033Q3%; (3.2
) ngn.o = 0,017QF; 3.3)
JUIst OGIECTBEHHBIX  31aHu i
Q;;on.n = 0’067Q;}.;n; 3B-9
Q}.(on.o = 0’033Q$‘}.;n; 3-9)
JJI51 JKHABIX 1T OOIECTBEHHBIX 3[AHMI
Qpon = 0,05Q3%, (3.6)

1 Pacuernblii pacxor TensioHoCHTes, KI/4, TOCTYTIRIONErO U3 BREUIHeH! TenoBoil
cety, omnpefiensiercss 1m0 dopmyne

. o . , ”
7.7 + ngn.n + QAon.o + Q,uon

¢ —19)
Tie ¢ — YfieJIbHASL MACCOBAs TEIVIOEMKOCTb BOIIb!, NPUHIMaeMasl MpUOGAHIKEHHO 0O~
crosgunol B paBHo#l 4,19 k/Ixk/(xr - K); T — pacUetnas TemnepaTypa ceTeBO BOAB!
(nanpumep, 150° C); tg’ — (akTuUecKas TeMrepatypa BOABl B OGpaTHOM Maruct-
pany, °C, BHuuc/AseMass N0 BHpPaKEHUIO
’ ngn.o —+ QAon
gm0 | thom
G

cuer

Geoy = 3,6 , @3.7)

B=1,—36 (3.8



Ta6anna 34. PacseThbie ¢opmwysnl LAA CNPEelENCHRS NIOTRGCTH TCHHOBROrC NOTERA

Harp;?BaTem:Hb]ﬁ
IpHEOD 90skm - By
1.2 Gpp \0:045
Kouper1op <Axkopfi» Gporm = 34181 @iy | B = 300
- 1,35 Grp \V
ﬁorx_aem‘op «KomdopTs GOoxM = 1,82Atm (3.12) By = (.3%)
2

:lpsgﬁsglme rebpucThe oy = 506AL; + 0,04248,,  (3.13) i

e - | 1,32
Cranbupe Faafxue TPy ook = LEIATY (3.14) t

Gl (dy= 40+ 100 wim)

Yyrynaoit papmatop | Ilpu G<7
MI140-A0, ABMKEHNe

1,33 0,075
JFOL CHNBY BBEDX oy = LIBALY Atn—p (3.15) 1
Tpn G>7
- 1,24
gsx = 2,64A1) . (3.16) 1
To e, cHWay BHM3 Npu G <7
1,25 0,087
. Gpsns = 3AL AL (3.17) 1
OpuGs>7
' 1,15
) 0oum = 448610 (3.18) 1
To e, CBEpXY BHMa Tipn G <7
1,36 0,031
s = 1,930 AL (3.19) 1
Tlpun G>1
1,32
Qox = 2201 (3.20) 1
Gy, \0,016
Cvanuepie  TanesLBbie Goorm = 2,37Atl'3 @2y B = (___
pamuatoprt PCT-2, oayn KM m 300
j1f, JBWKCRHC EOAB
CBSpXY BHNW3 to-
B G 0,066
To mie, onwn u ABa pa- _ 1,3 R ) L e
Ha ¢Hu3y BBEpX Gosum = 2,24A1) @2 f= 300
- 1,3
To xe . rpa paja, cpep- GOowu = 2:20A1,” (3.23) l

XY BHHS3

B KOTOpOM [, — pacueTHasl TeMnepaTypa BOAH IOCJe HATpeBaTeJIbHBIX NPHGOPOB
cucremsl otonnennst (Hanpnumep, 70° C); Gy op — PACUETHEI PACXOL BOLH B CHCTEME

OTOIJIeHHS (I0C/Ie 3JIEBATOPa HJIH MHOPO CMECHTEJILHOPO YCTPOHCTBa), Kr/4, Onpese-
JsieMull  ypaBHEHHEM
_ QBJ:L . "B
G 3 6 -7 JLK
)

3.9)

rre Q¥R — pacueTHas TeIMIOBask Harpy3Ka NMPEJBKAIOYEHHEIX HArPeBaTeJILHBIX TpH-

60pOB JISCTHHYHBIX KJ€TOK, BT; fp -— pacueTHas TeMIlepaTypa BOZH Ha BXolle B
HATPEBATENbHEe NPUOOPH CHCTEMHl oToIienusi (nanpumep, 95 man 105° C).

. Jiys usMepenrs HAOAMH TENIOOTAAIOEeH NOBEPXHOCTH HarpeBaTeNIbHEX IpH-
GopoB TIpHHSTA YCIOBHAS eMHUIA — SKBHBAJNEHTHLIH KBaApATHLIE - METp (9KM),



KOTOPOMY COOTBETCTBYET TaKasl 4acTh HarpeBatesibHoro npuGopa, KoTopasi 8 HOpMa-
NM30BAHHHX YCJIOBHAX HCIBITaHuE ofecneduBaeT TemyiocheM B pasMepe 506 Br.
HopMa/m30BaHHEM YCJIOBHAM OTEEUAIOT CPE[HSS TeMNEPaTypa TeRJIOHOCHTENS
82,5° C, TeMniepaTypa BO3ZyXa OTaliuBaeMblX noMemennfi 18°C u onpesesieHHsE,
pasJmyHbIe )15 PASHEIX THIIOB HarpeBaTeNbHBX PHGOPOB PAaCXOJ, TEIIOHOCHTENS |
cxema MOAKJIOUeHMsl (YCTaHOBKH).

“TenyiocheM ¢ 1 3KM 3aBHCHT OT TeMIIepaTypPHOTO Haiopa, nepenaga TeMiepaTy-
pHl B HarpeBaTelbHOM IpuGOpe B PaCXofa TEIVIOHOCHTENH, KOTOphle [Jisi PAsHBIX
JUIIOB HATPEBATENIbHBIX NpHOOpPOB pasfuyeH. ITosToMy B yCNOBHSIX, OTJIMYAKOIMX-
¢ OT. HOPMAJIH3OBAHHKIX JJ BaHHOTO HWarpeBaTesbHOTO Ipubopa, TelsiocheM C
1 sKM 1Jis1 PA3HBIX HArpeBaTeNbHBX NpPHGOPOB passuyeH. 3TO OOCTOSTENBLCTEO He-
06XOIBMO YUHTHBATb DU 3aMeHe ONHOTO THIIA HATPEBaTesIbHBIX MpuGOPOB APYIHM.
Tlpu 7akoll 3aMeHe HeOGXOMMO MepecyyTaTh IUVIOMIAfb NOBEPXHOCTH HATPEBATEéNb-
HEIX DpHOOPOB. .

TennockeM ¢ 1 skM, B1/38M, yrobuo onpelenats no gopuyde

Torn = Gooxm Brbsr (3.10)

e Pi — KoahPHIMeHT, YUHTHBAIOMMI BIMSHWe pacxofa rpeloiiell BOAH vepe3
parpebaresibHbfl pu6op; Pg — KoadbulpenT, YUHTHIBAIOMKN B3auMHOE BJHSHNE
SNIEMEHTOB HarpeBaTeNILHOTO NPHOOPA; Gy, — YCJOBHASL MIOTHOCTL TEIJIOBOFO
noToKa, BT/3KM, coOTBETCTBYIOmAS TemsiocheMy ¢ 1 3KM,. korma §; = f.= 1.

3navenus gy, (Ta6a. 3.5) uw P, (rabn. 3.6) onpegensiores fio Qopmydnam,
npuBefieHHBM B Tabn. 3.4. 3navenusi kosPpduupenta B yurenH TaGNUYHBIMH AaH-
MHMH, OTHOCSIIIHMHCS K pacyeTHoll IUIOMIAZH NOBEDXHOCTH COOTBETCTBYIOMIMX
HarpeBarteJIbHEIX NpPHOOPOB. . =

B dopmynax, npuseneHubix B taba. 3.4, an ~— pacxoj- rpeloilieli BOAH Yepes
HarpeBaTeJbHBIH IpuGop, Kr/4; Atnp — mepenaj TemIeparypel rpetoniell BOIZH B
MarpeBaTeJibHOM HpuGope, PaBHHI PasHOCTH TeMIlepaTyp BOAH Ha -BXOfe B NpHOOp
M Ha BEIXOZe U3 uero, °C; Af,— TeMneparypHsll Hanop, °C; KOTOPHI A1 Harpesa-
TeJIbHHX NMPHGOPOB CHCTeM OFOIJIEHHsI NPHHUMAeTcs paBHBEIM CpefiHeapHMeTHYe-
CKoll pa3HOCTH TEMIIEPATYp Tpetouiell BOAH ¥ BO3AYXa BHYTPH OTaIUIHBaeMOro roMe-
WeHus B onpelensieTcsi no GopMyne

At

Ay =ty — by — —2"—" : (3-29)

1y 1ty — TeMrepatypa, °C, COOTBETCTBEHHO TEIIOHOCHTENS Ha BXOJE B HATPEBAT b
netit npuGop ¥ BO3AYXAa B OTanJuBaeMoM momelienuy, °C; G — OTHOCHTEJbHBIH
pacxon BOAH Uepe3 UYFYHHHE pafguaTODH, oflpefiefisieMbiii no dopuyne

G = G, /17,4F © (3.25)
B Kotopokl 17,4 — nHopMaJii30BaHHBI pacxof rpeloilel BOAH AJISL YYTYHHBIX pagya-
TOpoB, Kr/4, B pacuere ua ! sxm; F, - — IUIOla/b TIOBEPXHOCTH Harpepa Harpesa-
TeNboro npubopa, sKM.

SKM?

3.2.%. ONPERENEHME NROLIALU NOREPXHOCTHA
HATPERATENLHLIX MPUGOPOB

Iins ypoficrsa pacueToB B Taba. 3.5 TpuESTa yclosHas Bemmupna 0, °C,
oinpesiensieMas No QopMmyae
‘ ) 0; = ATr + Aty (3.26)

rie AT, — nonpaeka (taGn. 3.7), o6ycnoBJehnast TeM, YTO TeMIepaTypa BOAH Ha
BXOJle B CTOSIK f; W TEMIEpaTypd BO3LYXa BHYTDH OTaIIMBAEMOro NOMELICHUS fp
?'mnqac})omﬂ OT TPMHATLIX IpH cocTaBjienud Tabn. 3.5 suauenuil £, == 150°C u
P — 5°C: - .

ATr-= (150 — tr) -+ (s — B) + 15 (3.27)



Ta6annn a 3.5. VeaOBHasl MMGTHOCTS TeINGBOre Noroka, Br/aku

Aty
©
¢ 1 2 3 4 5 6 7 8 9 1011 12 { 13 14 15 16 | 20 § 25 | 35 ; 45 | 60 | 80
6, °C
KoHpeKTOpHI cAKKODPA»

2 1321 | 1316 | 1310 [ 1305 [ 1299 | 1894 | 1288 [ 1283 [ 1277 [ 1272 1266 1261 | 1255 | 1250 | 1244 | 1239 1217 | 1190 | 1136 | 1082 | 1002 | 898
4 1299 | 1294 | 1288 1283 | 1277 | 1272 | 1266 | 1261 1255 | 1250 | 1244 | 1239 12331 1228 1 122211217 { 1195 | 1168 ) 1114 ] 1061 | 981 | 877
.6 1277 1 1272 | 1266 | 1261 | 1255 | 1250 | 1244 | 1239 | 1233 | 1228 ] 1222 1217 | 1212 ) 1206 | 1201 § 1195 | 1174 | 1146 ] 1093 | 1039 960| 857
8 1255 | 1250 | 1244 | 1239 | 1233 1228 | 1222 { 1217 1212 | 1206 | 1201 | 1195 ] 1190 1184 | 1179 1174 | 1152 | 1125 | 1071 | 1018 | 939} 836
10 1233 1228 | 1222 | 1217 1212 1206 { 1201 1195 | 1190 | 1184 | 1179 | 1174 | 11681 1163 | 1157 | 1152 | 1130} 1103 | 1050 | 997 919} 816
12 1212 1206 | 1201 1195 | 1190 | 1184 | 1179 | 1174 | 1168 | 1163 1157 | 11562 | 1146{ 1141 | 1136 { 1130 | 1109 | 1082 | 1029| 976| 898 | 795
14 1190 | 1184 1179 | 1174 1168 | 1163 1157 1152 1146 {1141 {1136 | 1130 | 1125 1120 | 1114 { 1109 | 1087 { 1061 | 1008 | 955| 877 | 775
16 1168 | 1163 | 1157 | 1152 1146 | 1141 1136 [ 1130 | 1125 {1120 1114} 1109 ] 1103 | 1098 | 10931 1087 | 1066 | 1039 | 987| 934 | 857} 755
18 1146 | 1141 1136 | 1130 | 11256 | 1120 | 1114 1109 | 1103 | 1098 | 1093 | 1087 | 1082 { 1077 | 1071 { 1066 | 1045 | 1018} 966{ 913 | 836| 735
20 1125 { 1120 | 1114 | 1109 | 1103 | 1098 | 1093 | 1087 | 1082 | 1077 | 1071 | 1066 | 1061 | 1055 | 1050 | 1045 | 1024 | 997 945( 893 816 | 715
22 1103 | 1098 | 1093 | 1087 | 1082 | 1077 | 1071 | 1066 | 1061 | 1055 | 1050 | 1045] 1039 | 1034 | 1029 1024 | 1002 | 976} 924| 872| 795 695
24 1082 1077 | 1071 1066 | 1061 1055 | 1050 | 1045 | 1039 | 1034|1029 1024 ] 1018 | 1013 | 1008 | 1002 | 981 | 955 03| 851 | 775{ 675
26 1061 | 1055 | 1050 | 1045 | 1039 | 1034 | 1020 | 1024 | 1018 | 1013 ] 1008} 1002) 697 | 992 987 | 981] 960| 934 | 882{ 831)] 755{ 656
28 1039 | 1034 1029 | 1024 | 1018 1013 |-1008 | 1002 997 902| o87| 981| 976] 971| 966]| 960{ 939| 913} 862| 811| 735]| 636
30 1018 | 1013 1008 | 1002 997 992 987 981 976 971 | 966) 960 955| 950| 945]| 939 919] 893| 841 790} 715| 616
32 Q97 992 987 981 976 971 966 960 955 | 950| 945} 939| ©934| 920} 9524| 9o19| 898| 872} 821 770| 695} 587
34 976 971 966 | 960 | 955 950 | 945 939 934 | 9291 9241 61g] 913| 908| o03| 898| 877| 851| 800{ 750} 675| 578
36 955 950 945 939 934 929 924 919 al3 9081 203| 898| 893| 837 882| 877 857 | 831} 780| 730| 655} 558
38 934 929 924 519 913 908 903 898°| 893 | 887 882| 877| 872| 867| 862| 857 | 836| 811 760| 710| 636| 539
40 813 908 903 808 892 887 882 877 872 867 | 862| 857| 851 | 846| 841 836) 816 790 740| 690| 616| 520
42 893 887 882 877 872 867 862 857 851 | 846| 841} 83p| 831 | 826} 821| 816| 795| 770{ 720| 670| 587| 501
44 872 867 862 857 851 846 841 836 831 | 826 821 s8leé| 811 805 800f 795| 775| 760( 700| 650| 578| 483
46 851 846 841 836 831 826 821 816 811 805| 800| 795| 790| 785 780| 775| 755| 730} 680| 63t[-558| 464
48 831 826 | 821 816 811 805 { 800 795 790 | 7851 780 775]| 770} 765 760 755! 735! 710] 660] 611 | 539 446
50 811 805 800 795 1 790 785 780 | 775 770 | 765| 760] 755| 750 745| 740] 735| 715] 690] 641 592| 520| 427
52 790 785 780 775 770 765 760 | 755 750 | 745| 740| 735 730 725 720| 715| 6951 670| 621| 573 | 501 | 409
54 770 765 760 755 750 745 740 735 730 | 726| 720]| 715| 710| 705 700| 695| 675| 650| 602 554 | 483| 391
56 750 745 740 735 ‘730 7256 720 715 710 | 705| 700| 695| 690 685| 680| 675| 655| 631| 582} 534 464 | 373
58 730 725 720 715 710 705 700 695 690 | 685| 680| 675| 670| 665| 660| 655) 636| 611 563 | 516 446| 355
60 710 705 700 695 690 1 . 685 680 675 670 | 665 660{ 655} 650| 646 641 6361 616} 592| 544 | 497| 427 337
62 690 685 680 675 670 665 660 655 650 | 646f 641| 636] 631 626 621} 616} 597 573 | 525| 4781 4090} 320
64 670 665 660 655 650 646 641 636 631 626} 621f 616| 611} 606| 602| 597| 578| 554| hH06| 459 39l | 302
66 650 646 641 636 631 626 621 616 611 606| 602| 597| 592| 587 | 582 578| 558| 534 | 487 441| 373 | 285
68 631 626 621 616 611 606 602 597 592 587 582| 578{ 573| 568| 563| 558 539| 516} 469 423 355| 268
70 611 606 602 507 592 587 582 578 573 | 568 b563| 558{ 554 | 549 544 | 539 bH20| 497} 450| 404{ 337 261
72 592 587 582 578 573 568 563 558 554 549) b44| 5391 534 | B30| 525| 5200 501} 478 432]- 386| 320} 235
74 573 568 563 558 554 549 544 539 534 | 530| 525| 520| 516 511 506| 501 | 483 459| 413 368] 302( 218



256

Konzesktoprl «Komdopt» KH-20

1437
1409
1381
1354
1327
1300
1273
1246
1220
1193
1167
1141
1115
1089
1063
1037
1012

987

962

937

1430

1402 1

1375
1347
1320
1293
1266
1239
1213
1186
1160
1134
1108
1082
1057
1031
1006
981
956
931
906
882
857
833
809
785
762
738
715

1423

1416
1388
1361
1334
1307
1280
1253
1226
1200
1173

1409
1381
1354
1327
1300
1273
1246
1220

1193

1167
1141
1115
1089
1063
1037
1012
987
962
037
912
888
863
839
815
791

1402

1381
1354




» IpoQonsiceriue maba. 3.5

A t‘;fp’ R .

0. °C c 1 2 3 4 5 6 7 8 9 10 H ] 12 13 14 15 16 20 25 35 45 60 | 80
60 738 732 727 721 715 709 704 698 692 | 686 681 675) 669] 664] 658} 652} 6301 602 547| 494| 417 320
62 715 709 704 698 692 686 681 675 669 664 | 658 652) 647} 641| 635) 630} 607| 580) 526] 473| 397| 301
64 692 686 681 675 669 664 658 652 647 641 | 6351 6307 624] 618| 613} 607] 585| 558] 505{ 453] 377| 283
66 669 664 658 652 647 641 635 630 624 619 613} 607| 602| 596 591 | 585] 564 | 537} 484 432| 368} 265
68 647 641 6356 630 624 619 613 607 602 596) 591} 585] 5801 574| 569 5641 542| 515 463} 412] 339| 247
70 624 619 613 607 602 596 591 585 580 5741 509} 564| 558 | 553 | 547 ) 542| 521 | 494| 442| 392} 320 230
72 602 b96.| 591 585 580 574 569 5064 558 553} 547| 542 537| 531| 526] 521| 499 473| 422| 372 391|213
74 580 574 569 564 558 553 547 542 537 531°} 5261 521{ 515| 510| 5051 499 478 453} 402| 353| 283{ 196
76 558 553 547 542 537 531 526 521 515 | 510} 505| 499| 494| 480| 484| 478] 458| 432 382} 334| 265 180
78 537 531 526 521 515 510 506 499 494 489 484 | 478 473 | 468 463} 4581 437 412} 363| 315| 247) 164
80 515 510 505 499 494 489 484 478 473 4681 463{ 458 | 453 447| 442] 437 417 392} 343] 207| 230} 148
82 494 489 484 478 473 468 463 458 453 447 442 437} 432} 497] 422 417 397§ 372} 324] 278] 213} 133
84 473 468 463 458 453 447 442 437 432 427 422} 417| 412} 407] 402 397| 377} 853| 306| 260| 196] 118
86 453 447 442 437 432 427 422 417 412 4071 402 397| 302) 387! 382} 377| 358] 334| 287 | 243| 180} 104
88 432 427 422 417 412 407 402 397 302.1 387) 882| 377] 372 368| 363} 358} 339| 315| 2691 205 164] 90
90 412 407 402 397 392 387 382 a77 372 3681 363| 358| 353| 348| 343} 339| 320 207| 251| 208) 148} 77
92 392 387 382 377 372 368 363 358 353 | 348| 343 3391 334| 329f 324] 320] 301{ 278 234| 192] 133} 64
94 372 368 363 358 353 348 343 339 334 320| 324 320} 315| 310| 306 301| 283 260| 217| 176]| 118} 52
96 353 348 343 339 334 329 324 320 315 310| 306| 301 297| 202| 287| 283} 265 243| 200] 160 104{ 41
a8 334 329 324 320 315 310 306 an 297 202 287 | 2831 278 | 274| 269| 265) 247| 225| 184 144 90| 30
100 315 310 306 301 297 292 287 283 2781 2741 269 265{ 260{ 256| 251 ) 247| 230| 208| 168{ 129 771 20
102 297 292 287 283 278 274 269 265 260 266 | 251 ) 247 | 243| 238 234| 230 213| 192] 152 115 64f 12
104 278 274 269 265 260 256 251 247 243 238 234| 2304 2251 2211 2171 213{ 1961 176l 1371 100 52 5

YyryHuble pedpucthlie TPYOH

2 1591 | 1682 | 1574 | 1565 [ 15657 [ 1548 { 1540 { 1532 { 1523 | 15151 1506 | 1498 | 1490 14821 1473 | 1465 | 1432 | 1392} 1312 | 12351 1123 [ 981

4 1557 1548 | 1540 | 1532 | 1523 1515 | 1506 | 1498 | 1490 | 1482 ) 1473 | 14651 1457 { 1449 | 1440 ] 1432} 1400{ 1360 { 1281 | 1204 } 1094 {953

6 1523 1515 | 1506 | 1498 | 1490 | 1482 | 1473 | 1465 | 1457 | 1449|1440 1432} 1424 | 1416 | 1408 | 1400 | 1368 | 1328 | 1250 1174 | 1065 | 926
8 1490 | 1482 | 1473 | 1465 | 14567 | 1449 | 1440 | 1432 | 1424 | 1416 | 1408 | 1400 { 1392 1384 { 1376 | 1368 | 1336 | 1297 | 1220 | 1145 ] 1036 | 899
10 1457 1449 | 1440 | 1432 | 1424 | 1416 | 1408 | 1400 | 1392 | 1384 | 1376 | 1368 | 1360 | 1352 | 1344 | 1336 1304 | 1266 | 1189 | 1115 { 1008 | 873
12 1424 | 1416 | 1408 -{ 1400 | 1392 { 1384 | 1376 | 1368 | 1360 | 1352 { 1344 | 1336 | 1328 | 1320 1312 { 1304 | 1273 | 1235 | 1160 | 1086 | 981 | 847
14 1392 | 1384 | 1376 | 1368 | 1360 | 1352- | 1344 | 1336 | 1328 | 1320 1312 | 1304 | 1297 | 1289 | 1281 | 1273 | 1242} 1204 | 1130 | 1058 { 953 | 821
16 1360 | 1352 | 1344 | 1836 | 1328 | 1320 | 1312 | 1304 | 1297 ] 1289 1281 | 1273|1266 | 1258 | 1250 | 1242] 1212} 1174 | 1101 | 1029 926 795
i8 1328 | 1320 | 1312 | 1304 | 1297 | 1289 | 1281 1273 1266 | 1258 | 1250 | 1242 1235 | 1227 | 1220 1212 | 1182 1145 | 1072 | 1001 | 898]| 771
20 1297 | 1289 | 1281 1273 | 1266 { 1258 | 1250 | 1242 | 1235 | 1227 | 1220 1212 { 1204|1197 | 1189} 1182 1152 1115 | 1043} 974| 873 ( 746
22 1266 [ 1258 | 1250 | 1242 | 1235 | 1227 | 1220 | 1212 | 1204 {1197 | 1189} 1182 | 1174 | 1167 | 1160 { 1152 | 11231 1086 | 10i15| 946| 847 721
24 1235 | 1227 | 1220 | 1212 | 1204 | 1197 | 1189 | 1182 | 1174 | 1167 | 1160 | 1152 | 1145 | 1137 { 1130 | 1123 | 1094 | 1058 | 987 | 919 821 | 687
26 1204 | 1157 | 1189 | 1182 | 1174 | 1167 | 1160 | 1152 | 1145 | 1137 { 1130 1123 | 1115} 1108 | 1101 | 1094 | 1065 | 1029 960| 893 | 796( 674




1294
1270
1246
1223

“1199

1288
1264
1240
1217
1194

1182

1137 1 130
1108 | 1101
1079 | 1072
1051 | 1043
1022 | 1015
994 987
967 960
540 933
913 906
886 879
860 853
834 827
208 802
783 777
758 752
734 727
709 703
685 680
662 656
639 633
616 610
593 588
571 565
549 544
528 522
506 501
485 480
465 460
445 440
425 420
405 401
386 381
367 363
349 344
331 326
313 308
295 291
278 274
261 257
1264 | 1258
1240 | 1235
1217 { 1211
1194 | 1188
1170 | 1165

253

1246
1223
1199
1176
1153

1240
1217
1194
1170
1147

241

1235
1211
1188
1165
1141

237

;

1229
1205
i182
1159
1136

Cranensle raajkue Tpyoni (tiy = 32-=100 mm)

1223
1199
1176
1153
1130

1217

1124

1211

1118

1205
1182
1159
1136
1113

1182

1090

1153
1130
1107
1084
1061

1039
1016

971
949




e

IIpodosrcenue maba. 3.5

Aty .
oC . : .
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 20 2§ 35 45 60 80
8, °«C

12 1176 | 1170 | 11656 | 1159 | 1153 1147 | 1141 1136 | 1133 | 1124 | 1118 | 1113 | 1107 | 1101 | 1095 | 1090 ] 1067 | 1039 | 983 { 927 | 846 | 740
14 1153 | 1147 { 1141 1136 | 1130 { 1124 | 1118 | 1113 | 1107 | 1101 | 1095 | 1090 | 1084 | 1078 | 1073 | 1067 | 1044 | 1016 { 960 | 905 | 824 | 719
16 1130 | 1124 | 1118 1113 | 1107 | 1101 1095 | 1090 | 1034 | 1078} 1073 | 1067 | 1061 | 1056 | 1050 | 1044 | 1022 ] 994 { 938 | 884 | 803 | 699
18 1107 | 1101 1095 | 1090 | 1084 1078 | 1073 | 1067 | 1061 } 1056 {1050 ) 1044 § 1039 ] 1033 | 1027 ) 1022} 9994 971 | 016 | 862 } 782 | 678
20 1084 | 1078 | 1073 | 1067 | 1061 1056 | 1050 | 1044 | 1039 | 1033|1027 | L022 | 1016|1011 | 1006} 999] 977 | 949{ 895 | 841 | 761 | 658
22 1061 1056 | 1050 | 1044 | 1039 | 1033 | 1027 | 1022 { 1016 | 1O11 | 1005) 999 | 994 | 988{ 983 | 977 | 955] 927 | 873 | 819 | 740, | 638
24 1039 | 1033 { 1027 | 1022 1016 | 1011 1005 999 994 o088 | 983 977] 971 | 966} 960 | 955| 933 | 905 851 | 798 § 719 | 618
26 1016 | 1011 1005 999 994 988 983 977 971 966( 960| 955] 949| 944f 938 | 933| o11] 884| 830 | 777 | 699 | 598
28 994 t -988 983 977 971 966 960 955 040 | 9441 938| 933 927 922| 916].011 | 889} 862} 808 | 756 | 678 | 579
30 971 966 960 955 949 944 938 933 0271 922 916| 9111 905{ oo0| 895} 889| 867 | 841 | 787 { 735 | 658 | 559
32 949 944 938 933 927 922 0164 911 905 900 | 895| 889 | 884 | 8781 873 | 867 | 846 819| 766 | 714 | 638 | 540,
34 927 922 916 911 905 900 895 889 884 878 | 8731 867 | 862| 857 | 851 | 846| 824 | 798 745 | 694 | 618 | 521
36 905 900 895 889 884 878 873 867 862 857 | 851 846| 841 | 835} 830 | 824 803 | 777 725 | 673 | 598 | 502
38 884 878 873 867 862 857 851 846 841 835 | 830| 824| s19| s14} sos| 803% 782| 756| 704 | 653 | 579 | 483
40 862 857 851 846 841 835 830 824 819 814| 808 ) 803| 798} 793| 787{ 782} 761 | 735} 684 | 633 } 550 | 464
42 841 835 830 824 819 814 808 803 798 793 787 782 777| 772| 766| 761 | 740 714 ] 663 | 613 | 540 | 446
44 819 814 808 803 798 793 787 782 777 | 772| 766] 761 | 756| 751} 745 740| 719] 694 643 | 593 | 521 | 427
46 798 793 787 782 777 772 766 761 756 | 751 | 745| 740| 735| 730} 725| 719} 699| 673} 623 | 574 | 502 | 409
48 777 772 766 761 756 751 745 740 735 | 730 725} 719| 714 709| 704} 699] -678 | 653{ 603 | 554 | 483 | 301
50 756 751 745 740 735 730 725 719 714 709} 704] 699} 694| 689| 684 678 | 658 | 633} 584 | 535 | 464 | 374
52 735 730 725 719 714 709 704 6990 694 | 689 684} 678 | 673] 668| 663| 658 | 638| 613 | 564 | 516 | 446 | 356
- b4 714 709 704 699 694 689 684 678 673 668 | 663| 658 653 648 | 643| 638| 618] 593 | 545 | 497 | 427 | 339
56 694 689 684 678 673 663 663 658 653 6481 643| 638) 633| 628 693| 618 598{ b74| 525 | 478 | 409 | 322
58 673 668 663 658 653 648 643 638 633 | 628} 623| 618( 613| 608 | 603f 598) 579| 554 | 506 } 459 { 301 | 305
60 653 648 643 638 633 628 623 618 613 608] 603| 598} 5931 588| 5841 579} 559| 535) 487 §.441 | 374 { 288
62 633 628 623 618 613 608 603 598 593 588 584 | 579| 574| 569| 564| 559 540 | 516] 469 | 423 | 356 | 272
64 613 608 603 598 593 588 584 579 574 560| 564 | 550| 554} 549} 545 540| 521 | 497 450 | 405 | 339 | 256
66 593 588 584 579 574 569 564 559 554 540| 545| 540| 535| 5301 525 521 | 502 | 478 432 | 387 | 322 | 240
68 574 569 564 559 554 549 545 | - 540 535 | 530) 525| 5211 516| 511 506) 502 ) 483 450 | 414 | 369 | 305 | 224
70 554 549 545 540 535 530 525 521 516 § 511] 506) 502 | 497 | 492| 487 483] 464 441 | 396 | 352 | 288 | 209
72 535 530 525 521 516 511 506 502 497 | 492 487{ 483 | 478| 473 | 469| 464 | 446} 423| 378 | 335 | 272 | 193
74 516 511 506 502 497 492 487 483 478 473 | 469| 464 | 450} 455| 450} 446| 427 | 405) 360 | 317 | 2566 | 178
76 497 492 487 483 478 473 469 464 450 | 455| 450| 4461 441 | 436) 432} 427 409| 387 | 343 { 301 | 240 | 164
78 478 473 469 464 459 455 450 446 | £441 436) 432 427 423| 4181 414| 409] 391 369| 326°| 284 | 224 | 150
80 459 455 450 446 441 436 432 427 423 418 414] 409| 405| 400| 396| 301 374] 352 309 | 268 | 200 | 136
82 441 436 432 427 423 418 414 409 405 | 400| 306] 301 | 3871 382| 378| 374{ 356| 335|292 | 252 | 193 { 122
84 423 418 414 409 405 400 306 301 387 382 | 378| 374| 369) 365| 360| 356] 339| 317( 276 | 236 | 178 | 109
86 405 400 306 391 387 382 378 374 369 | 365| 360| 356| 352 | 347 | 343| 339] 322 301 260 | 220 | 164 96
88 387 382 378 374 369 365 360 356 352 3471 343 330] 335] 330} 326 322 305 284{ 244 | 205 | 150 84




356

347 | 843 | 330 | 335 | 330|7326| 322] 317} 313
330 | a6 1 =302 | 3817 | 813| 309| 305| 301 | 296
313 | 309 { 305 | 301 | 296| 202 288 284| 280
206 | 202 { 9288 | 28% | 280| 276| 272 268} 264
280 | 276} 272 | 268 | 264|§260| 256| 252 | 248
o964 | 260 | 256 | 252 | 248 244 | 240 236| 232
248 | 244 | 240 | 236 | 232| 228| 224 220} 216
2321 208 | 224 | 200 ]| 216] 212] 209 205} 201
Yyryunme paguaTops (ABHIKEHHE BOALI CHH3Y BBepX)

1221 | 1215 | 1210 | 1195 | 1180 1166 } 1153} 1140 ] 1129
1199 | 1194 | 1189 | 1172 | 1157 | 1144 | 1131 | 1118 | 1107
1178 | 1173 | tte7 | 1150 | 1135 1121 | 1109 | 1097 | 1085
1157 | 1151 | 1146 | 1127 | 1113 | 1699 1087 | 1075 | 1063
1135 | 1130 | ti2o | 1105 | 1091 | 1077 | 1065 | 1053 | 1042
1114 | 1100 | 1098 | 1082 | 1068 | 1055 { 1043 | 1031 | 1020
1093 | 1088 | 1075 | 1060 | 1046 1034 | 1021 | 1010 999
1072 | 1067 | 1053 | 1038 {1025 ] 1012 | 1000| 989 | 978
1051 | 1046 | 1031 | 1016 {1003 | 900| 979 967| 957
1031 | 1025 | 1009 | o094 | 981| 969| 957 | 946 936
1010 } 1005 | 987 | o973 } 960 948 936} 925) 915
980 { o980 { 965 | o951 | 938 926| 9I5| 904 894
969 { o058 | 943 | o930 | 917| 905| 894| B8s4| 874
948 { 936 | 922 | o908 { 806] 884! 873| 863| 853
928 | o015 | 900§ 887 | 875| 863| 853| 842 833
907 | 893 | 879 | 866 | 854 843| g32| 82} 812
887 | g72 | 858 | 845 | 833| 822 812 802} 792
867 | 850 | 837 | 82¢ | 813| 802| 791 782| 772
844 | 820 | 816 803 | 792 781| 771 | 762| 752
823 | 808 | 795 | 783 | 772) 761| 751} 7421 733
802 | 787 | 774 | 7e2 | 751 741} 731} 722 713
781 | 767 § 754 | 742 | 781| 721| 711 | 702 694
760 | 746 | 733§ 722 { 711] 701] 692| 683{ 674
730 | 725 | 718 | 702 | 691} 6821 672| 663{ 655
7181 705 | 693 | 6s2 | 672| 662| 653| 644| 636
698 | 685 | 673 | 662 | 652) 643| 634| 625| 617
678 | 665 | 653 | 643 | 633] 623]| 615| 606} 598
657 645 634 623 | 613| 604| 596] 587 | 530
637 | 625 | 614 | 604 | 594 585| 577 569| 561
618 | 606 | 595 | 585 | 575| 567 558 | 550| 543
598 | 586 | 575 | 566 | 557| 548 540| 532| 524
578 | 567 { 556 | 547 { 538 529 521 514{ 506
550 | 54g | 538 | 508 | 519| 511| 503 496| 489
540 529 519 510 | 501 493| 485| 478| 471
521 510 | 500 | 4o1 | 483 475 467| 460) 453
502 | 491 482 | 473 | 465| 457} 450] 443| 436
483 | 473 | 464 | 4855 | 447| 439| 232| 495| 419




N podonncerue maba. 3.5

Atyp, -

Tl o 2 3 4 5 6 7 8 9 10 ) 11 12| 13} )]15)16)2) %3] 45608

6, °C.
76 508 | 503 | 499 | 488 | 476 | 464 | 455 { 446 | 437 {420 | 492 | 415 | 408 | 402 | 305 | 380 | 366 | 341 | 204 | 253 | 197 | 131
78 490 | 485 | 481 | 469 | 457 | 446 | 437 | 428 | 420 {412 ) 405 | 398 | 391 | 385 | 370 | 373 | 350 | 325 | 270 | 230 { 184 | 120
80 472 | 467 | 463 | 451 | 433 | 498 | 19 | 410 | 402 | 395 | 388 | 381 | 374 | 368 | 362 }'356 | 334 ) 309 | 265 | 225 ] 171 | 100
g2 454 | 450 | 445 | 432 | 420 | 410 | 401 | 393 | 385 [ 377 | 371 { 364 | 358 [ 352 [ 346 | 340 { 319 { 294 | 250 [ 211.[ 159 | 68
84 436 | 432 | 428 | 413 | 402} 392 | 383 | 375 | 368 | 361 | 354 | 347 | 341 } 335 | 330 | 32¢ } 303 | 279 | 236 | 198 | 146 | &7
86 419 | 414 | 409 | 305 | 384 | 375 | 366 | 358 | 351 | 344 | 337 [ 331 | 325 [ 319 | 314 | 308 {288 | 264 | 220 {185 | 134 | 77
83 401 | 307 | 300 ) 377 ) 367 | 357 | 349 | 341 | 33¢ | 327 | 321 | 315 | 309 | 303 | 998 | 202 | 272 | 240 | 208 | 172 | 122 | &7
50 384 [ 380 [ 372 { 359 f 349 | 340 { 332 | 325 [ 318 [ 311 | 305 | 200 | 293 { 288 { 282 {277 { 957 { 235 { 195 { 159 { 111 { 57
92 367 1 363 | 354 | 342 { 332 ] 323 | 315 | 308 | 301 | 295 | 280 | 983 | 277 { 272 | 267 | 262 | 243 | 221 | 181 | 146 | 100 | 48
94 350 | 346 | 336 | 32¢ | 315 [ 306 | 299 | 292 | 285 [ 279 | 273 | 267 | 262 | 257 | 252 | 247 [ 228 [ 207 {168 [ 134 | 89 { 39
9% 333 | 320 | 318 | 307 | 208 | 200 | 282 |-276 | 269 | 263 | 258 | 952 | 247 | 242 | 237 [ 232 | 214 | 193 | 155 | 122 | 78 | 30
98 317 '3 | 301 | 290 | 981 [-274 | 266 | 260 [ 254 [ 248 | 942 {237 {232 {227 | 292 {217 [ 200 {179 {143 {111 | 68 | 23
100 300 | 206 | 284 | 274 | 2065 | 258 | 251 | 244 | 238 | 233 {297 | 222 | 217 {212 | 208 | 203 | 185 | 166 {131 | 99| B8 | 15
102 284 | 280 | 267 [ 257 [ 249 | 242 [ 235 | 229 | 223 {218 (212 | 207 {203 | 198 [ 193 | 189 {172 | 153 J 119 ) 8 | 49| o
104 268 | 262 | 250 | 241 | 233 | 226 | 220 | 214 | 208 L203 | 198- 17193 L 188 | 184 | 170 {175 | 159 J1e0 | 107 | 77| 40 ] ¢
YyrynHeue pafgMaTOphl (ABMIKEHNE BOJ{LI CHH3Y BHM3)

2 1354 1 1349 | 1343 | 1338 | 1332 ] 3327 | 1322 | 1316 | 1311 J1280) 1273 | 1257 | 1243 ] 1229 | 1216 | 1204 | 1159 | 1111 | 1028 ] 956 | 861 | 740
4 1332 | 1327 | 1322 | 1316 | 1311 | 1305 | 1300 | 1295 | 1289 [ 1266|1250 ] 1235|1220 § 1207 { 1104 { 1182 [ 1138 [ 1090 | 1007 | 936 | 842 { 731
-6 1811 | 1305 | 1300 | 1295 | 1289 | 1284 | 1278 | 1273 } 1260 | 1243 | 1227 | 1212 | 1198 | 1185 1172 ] 1160 | 1116 | 1068 | 987 | 017 | 823 | 713
-8 1289 1 1284 | 1278 | 1273 | 1268 | 1262 | 1257 | 1952 | 1237 {1220 1204-| 1189 [ 1176 | 1162 | 1150 { 1135 [ 1095 [ 1048 | 967 { 897 | 805 [ 695
10 1268 | 1262 | 1257 | 1252 | 1246 | 1241 | 1235 | 1230 | 1214 | 1197 | 1181 | 1167 | 1153 | 1140 | 1128 | 1116 | 1073 | 1027 | 947 | 878 | 786 | 677
12 1246 | 1241 | 1235 | 12307| 1225 { 1219 | 1214 | 1200 | 1191 | 1174 [ 1159 1145|1131 | 1118 | 1106 | 1005 1052 | 1006 | 997 | 859 | 768 | 660
14 1225 | 1219 | 1214 | 1209 | 1203 | 1198 | 1193 } 1187 | 1168 | 1152|1136 ] 1122 1109 } 1096 § 1084 | 1673 | 1031 | 985| 007 839 | 749 | 642
16 1203 | 1198 | 1193 [ 1187 | 1182 | 1177 | 1171 | 1166 | 1145 {1129 1114 [ 1100 | 1087 { 1074 | 1063 | 1051 | 1010 965( 887 | 820 | 731 | 625
18 1182 | 1177 | 171 | 1166 | 1161 | 1155 { 1150 | 1145 | 1122 | t106 | 1092 | 1078 { 1065 | 1053 { 1041 | 1030 | 980| 944 88| 801 | 713 | 608
20 1161 | (155 | 1150 | [145 { 1139 [ 1134 [ 1129 | 1117 { 1100 | 1084 [ 1069 | 1056 | 1043 | 1031 | 1019 | 1008 | 968{ 924 | 848 782 | 694 | 590
22 1139 | 1134 | 1120 | 1124 | 1118 | 1113 | 1108 | 1094 | 1077 | 1062} 1047 | 1034 | 1021 | 1009} oo8| 987 | 947 %04 | 8oa.f 763 | 676 | 573
2% 1118 [ 1113 | 1108 | 1102 | 1097 | 1092 | 1087 | 1071 | 1054 {1039]1025) 1012 /1000] 983} 977{ 966] 927| 883) 809 745 ) 658 | 556
2 1097 | 1092 1 1087 | 1081 | 1076 | 1071 | 1065 | 1048 | 1032 | 1017|1003 990 o78( 966| 955| 945| o06) -863| 7001 726 | 641 | 539
28 1076 { 1071 | 1065 | 1060 { 1055 | 1050 | 1044 | 1026 | 1040 | 995} 981) 969f 057) 945| 932) 92a) 885 843] 771 707 | 623 | 522
30 1085 | 1050 | 1044 | 1035 | 1034 | 1029 | 1024 | 1003 | 988 | 9731 960) 947| 935} 924{ o13| 903] 865 823| 752| 680 | 605 | 506
39 1034 | 1029 | 1024 | 1018 | 1013 | 1008 | 1003 | 981 )} 966 ] 951 | 938| 026 o14] o03) 892} s82] sa5) 803| 733 ) 671 | se8 | 480
34 1013 1 1008 | 1003 | 997 | 992 | 987 | o976 | o950 | 94¢ | 920 o16| c04| 893| 882| 871 | 861 s24| 784 7141 652 | 570 | 473
36 992 ) 987 ] 982} o977 ) o971 | o966 ) 953 | 937 ] o922 | 908} 895 883 | 872) 861| 850) 840| 804| 764|-695) 634 | 553 | 456
38 971 | 966 f o61 | 956 | 951 | 945 | 931 { o15 ] o000 | 836 874 862 851| 840| 830| 820| 784| 745| 676 616 | 536 | 440
40 951 | 94561 o940 | 935 | 930 | 9251 909 | 893 | 878 { 865{ 852 841| 830| 819 80| 799| 764| 725| 657|598 | 519 | 424
42 930 | 9251 920 f 914 | 909 | o904 | 887 [ 871 | 857 | 843| 831 | a2w| 809] 798| 789{ 779{ 744 | 706 639 580 [ 502.] 408
44 09| 904 | B99 | 894 | 889 | 834 | 865 | 840 | 835 | 822| 810| 799| 788] 778) 768( 759( 795 687 621 563 | 485 | 302




1533

1148

1142°

1269
1242
1215
1183
1162
1135

863 843 828 814 | 801
837 821 806 | 793 } 780
815 7589 785 771 | 758
764 778 763 760 | 738
772 756 742 729 | 718
750 735 721 709 | 697
729 714 ™0 688 | 677
707 693 680 667 | 656
686 672 659 647 | 636
663 651 638 627 | 616
644 630 618 607 | 596
623 610 598 587 | 676
603 580 578 567 | 557
582 569 558 547 | 537
562 549 538 527 | 518
541 529 518 508 | 4938
521 509 499 489 | 479
501 490 479 469 | 460
481 470 460 450 | 442
462 451 441 432 | 423
442 432 422 413 | 405
423 413 403 394 | 386
404 394 385 376 | 368
385 375 366 358 | 350
366 357 348 340 | 332
347 338 330 322 | 315
329 320 312 305 | 297
311 302 294 287 | 280
293 285 277 270 | 263
275 267 260 253 | 246
YyryuHbie pajHaTOpbl (BBIKEHUE
1511 | 1504 | 1497 | 1450 | 1483
1483 | 1476 | 1469 | 1462 {1455
1455 | 1448 | 1441 | 1434 | 1427
1427 | 1420 [ 1413 | 1406 [ 1390
1399 | 1392 | 1385 | 1378 | 1362
1372 | 1265 | 1358 | 1351 | 1333
1344 | 1337 | 1330 | 1323 [ 1305
1317 | 1310 | 1303 | 1296 |1277
1239 | 1282 | 1276 | 1261 | 1250
1262 | 1255 | 1249 | 1233 | 1222
1235 | 1228 | 1222 | 1206 | 1195
1208 | 1202 | 1195 | 1178 | 1168
1181 | 1175 | 1168 | 1151 | 1141
1155 | 1148 | 1142 | 1124 | 1114
1128 { 1122 | 1108 | 1097 | 1087

240

768
747
727
706
686
666
646
627
607
588
568
549
530
511
492
473
455
436
418
400
382
364
347
329
312
295
278
261
245
228

223

BOJbl CBEpXY BHU3)

1464
1436
1407
1379
1351
1322
1295
1267
1239
1212
1184
1157
1130
1104
1077

1432
1404
1376
1347
1320

1292

1264
1237
1210
1182
1165
1129
1102
1076
1049

1249

1014

889




Ipodosrzcerue msba. 3 5
I

npr

o

¢ 1 2 3 4 5 6 7 8 9 10|11 1213} 14] 15|16 (2 {2 b3 4 | 60 ) 80

@, °C

32 1135 | 1128 | 1122 | 1115 | 1300 | 1102 | 1096 { 1081 | 1070 | 1060 1051 | 1041 | 1032 § 1023 | 1015 | 1006 | 974 | 935 | 864 ) 798 | 704 | 587
34 1109 | 1102 | 1006 | 1089 { 1083 | 1076 | 1070 | 1054 | 1044 | 1034|1024 | 1015 ] 1006 997! 989 | 980 | 948 | 910 | 840 | 774 | 681 | 566
36 1083 | 1076 | 1070 | 1063 { 1057 { 1050 [ 1044 | 1028 [ 1018 | 1008 | 998 | 989 980 972 963 955 923 [ 886 [ 816 [ 751 [ 659 | 544
38 1057 | 1050 | 1044 | 1037 | 1031 | 1024 | 1018 | 1002 | 992 | 982| 972| 963]| 955| 946| 938] 929 898 | 861 | 792 | 727 | 636 | 523
40 1031 | 1024 | 1018 } 1011 | 1005 | 999 | 902 { 976 | 966 | 956] 947 938| 920| 921 912] 904 | 873 | 837 | 768 | 704 | 614 | 503
42 1005 | 999 | 902 f 96| o979 | o973 | 960 [ 950 | 940 | 930| 921'f O12| 9S04] 895] 887 | 879| 849 | 812 | 745 | 682 | 592 | 482
44 979 | 973 | 967 | o960 | 954 | 948 | 934 | o924 | o914 | 905| 896| 886| 879| 870| 862 854 | 824 | 788 | 721 | 659 | 571 | 462
46 o54 | 948 | 941 | o935 | 920 | 922 | S0s | 893 | 889 | 880| 871 | 862| 854| 846 833| 830 | 800 | 764 | 698 | 636 | 549 | 441
48 00| 922 96| o0 | 90a | 857 | 883 { 873 | 864 | 854 846| 837 829( 821 813 805|776 ( 741 | 675 [ 614 | 526 { 422
50 904 | 897 | 891 879 | 873 | 858 | 848 | 839 | 830| 821 813| 804| 7971 789| 781 | 752 | 717 | 653 | 592 | 507 } 402
52 879 | 873 | 866 | 860 | 854 | 843 | 833 | 823 | 814 | 805| 796 788| 780] 772 765| 757 | 728 | 694 | 630 | 570 | 486 | 382
54 g54 | 848 | ma2 | 836 | 830 | 818 | 808 | 798 | 789 | 780 772| 764| 756 748 741| 733|705 | 671 | 608 | 549 | 466 | 363
86 830 | 823 | 817 | 811 805 | 793 | 783 ) 774 | 765 | 756| 748| 740| 732| 724| 717| 710) 681 | 648 | 586 | 527 | 445 | 344
58 805 | 790 | 793 | 787 | 781 | 768 | 758 | 749 | 740 | 732| 724| 7i6| 708| 701 | 693| 686} 658 | 626 | 564 | 506 | 425 § 326
60 781 | 775 | 766 ) 763 ) 757 | 744 | 734 | 725 | 716 | 708| 700) 692 685| 677 | 670 663 ) 636 { 603 | 542 | 485 | 405 | 308
62 757 ) 781 | 745 | 739 | 733 | 719 | 710 | 701 | €93 | 684| 677] 660] 6611 654 | 647| 640| 613 | 581 | 521 | 465 | 386 { 290
64 7331 723 | 721 ) 715 | 709 | 695 | 686 | 677 | 669 | 661| 6531 646| 638 631| 624 617} 590 | 559 | 500 | 444 } 367 | 272
66 709 | 704 | 698 | 692 | 681 672 | 662 | 654 | 646 | 638] 630 623] 615) 608| 601 | 595| 568 | 537 | 479 | 424 | 348 | 254
68 686 | 6s0 | 674 | 668 | 657 | 648 | 639 | 631 | 622 | 615| 607] 600 593| B86| 579 | 72| 546 | 516 | 458 | 404 | 829 | 237
70 663 | 657 | 651 | 645 | 634 | 625 | 616 | 607 | 600 | 592| 585{ 577| 570| 563 | 557| 550 525 | 494 | 438 | 334 | 310 | 220
72 640 | 634 | 628 | 622 611 601 593 | 585 577 | 569 | 562} 555| 548 | 541) 535] 528 503 | 473 | 417 | 365 | 292 } 204
74 617 | 611 | 605§ 600 | 587 | 578 | 8570 | 562 | 554 | 547| 540] 533y 526| 520| 513| 5071 482 | 452 | 397 | 346 | 274 | 188
76 604 | 588 | 583 | 577 | 565 | 556 | 548 | 540 | 532 | 525| 5i8| 511 504 | 498| 491 | 485{ 461 | 432 | 378 | 327 | 257 172
78 572 | 566 | 560 | 551 | 542 | 533 | so5 | s18 | 10} 503| 496 490| 483{ 477] 470| 464 440 | 412 | 358 | 308 | 239 | 157
80 549 | 544 | 538 | 520 | 520 511 ) 503 | 496 | 488 | 482| 475) 468| 462 455( 449) 443|420 | 392 | 339 | 290 | 222 | 142
82 527 | 522 | 516 | 506 | 497 | 489 | 481 | 474 | 467 | 460| 454| 447| 441 435( 428] 422|399 | 372 | 320 | 272 | 206 | 127
84 506 | 500 | 495 | 484 | 476 | 4681 460 | 453 | 446 | 430| 433| 426 420| 414} 408] 402 379 | 352 | 302 | 254 | 189 | 113
86 484 | 479 | 473 | 463 | 454 | 446 | 430 [ 432 | 425 | 418| 412 406| 400 394 | 388 382360 { 333 [ 283 | 237 | 174 | 99
88 463 | 457 | 452 | 4411 433 | 425 | 418 | 411 | 404 | 393| 301| 385| 379| 374 | 368| 62| 340 | 314 | 265 | 220 | 158 | 86
90 441 | 436 | 431 | 420 | 412 | 404 | 3097 | 390 | 384 | 377| 371) 365] 359| 354| 348| 343|321 [ 296 { 248 | 203 | 143 | 73
92 421 ) 415§ 408 | 399 | 301 383 | 377 | 370 | 364 | 357| 351 | 346| 340| 334] 329| 523|302 | 277 | 230 | 187 | 128 } 61
94 400 | 395 | 387 | 378 | 370 | 363 { 356 | 350 | 344 | 338| 332| 326 321 | 315} 310| 304 284 | 250 | 213 | 171 | 114 | 49
96 380 | 375 | 366 -358 | 350 | 343 | 337 { 330 | 324 | 318| 313| 307| 302| 296| 291| 286 265 | 241 | 197 | 156 | 100 | 39
98 359 | 354 | 346 3371 330} 323) 317§ 311 305 | 299 294 288 283 278} 272 267} 248 | 224 (180 | 140 [ 87 | 28
100 340 | 335 | 325 | 318 | 311 ] 304 | 208 292 | 286 } 281| 275| 270| 264 259| 254 249| 230 | 207 | 165 | 126 } 74 | 19
102 300 | 315 | 306 | 298| 201 | 285 | 279 | 273 | 2o68 | 262) 257| 252| 246| 241 | 236] 232|213 | 191 | 149 | 111 | 62 | 1
104 300 § 2061 236 | 2701 272 F 2661 260 | 255 | 249 | 2441 2301 234| 2291 2241 2101 2141196 1174 1134 ! 97 t 50 4

Crajsabie NaHeJdbunie pasuatopsl PCr=2 (ofuH psif, ABUKEHHE BOJL! CBEPXY BHH3)
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ITpodorxcerue mabn. 3.5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 | 20 | 25 35 | 45 { 60 80

94 398 393 388 383 378 373 368 363 358 | 353 | 348 | 343 | 338 | 334 | 329 | 324 | 305 | 282 | 236 | 193 [ 132 | 60
96 378 373 368 363 58 353 348 343 338 | 334 ) 329 | 324 [ 319 | 314 | 310 | 305 { 286 | 263 | 219 | 176 | 116 | 47
98 358 353 348 343 | 338 334 329 324 319 | 314 | 310 | 305 | 300 | 206 § 291 | 286 | 268 } 245 | 201 | 159 | 101 35
100 338 234 329 324 319 314 310 305 300 | 296 [ 291 | 286 | 282 | 277 | 272 | 268 | 250 | 227 [ 184 | 143 | 87 | 24
102 319 314 310 365 300 296 201 286 282 | 277 ) 272 | 268 | 263 | 259 1254 | 250 | 232 | 210 | 168 | 128 | 73 14
104 300 296 291 286 282 277 272 268 263 {259 | 254 {250 | 245 | 24t | 236 | 232 | 214 | 193 | 1561 | 112 | 60O 6

Cranpauie navenbHule paguartopet PCI-2 (ofuy v FBa pAja, NBHIKEHHe BOAB! CHU3Y BBEDPX)

2 1429 | 1422 | 1416 | 1409 | 1403 | 1396 | 1390 | 1383 | 1377 | 1371 | 1364} 1358 ] 1351 | 1345 | 1339 | 1332 | 1307 ] 1275 ] 1213 | 1151 | 1059 ] 940
4 1403 | 1396 { 1390 { 1383 | 1377 | 1371 | 1364 | 1358 | 1351 [ 1345} 1339} 1332} 1326 | 1320 | 1313 { 1307 | 12821 1250 | 1188 | 1126 } 1035 | 017
6 1377 | 1371 | 1364 | 1358 | 1351 | 1345 | 1339 | 1332 | 1326 | 1320 { 1313 | 1307 | 1301 | 1294 { 1288 | 1282 | 1256 { 1225 | 1163 | 1102 | 1011 | 893
8 1351 |, 1345 | 1339 | 1332 | 1326 | 1320 | 1313 | 1307 | 1301 |1294) 1288 | 1282 | 1275 | 1269 | 1263 | 1256 | 1231 | 1200 | 1138 | 1077 } 987 | 870
10 1326 | 1320 |-1313 4| 1307 | 1301 | 1294 | 1288 | 1282 | 1275 | 1269 1263 | 1256 | 1250 | 1244 | 1238 | 1231 | 1206 | 1175 1114 | 1053 { 964 | 847
12 1301 | 1294 | 1288 | 1282 | 1275 { 1269 | 1263 | 1256 | 1250 | 1244 1233 ] 1231 | 1225} 1219 | 1213} 1206 | 1182 | 1151 | 1090 | 1029 | 940 | 824
14 1275 | 1269 { 1263 | 1256 | 1250 | 1244 | 1238 | 1231 | 1225 {1219 12131206 | 1200 [ 1194 | 1188 | 1182 | 1157 | 1126 | 1065 | 1005 | 917 | 802
16 1250 | 1244 { 123g | 1231 | 1225 | 1219 | 1213 | 1206 | 1200 | 1194 1188 | 1182 1 1175 | 1169 116311157 | 1132} 1102 | 1041 | 981 ] 893| 779.
18 1225 | 1219 | 1213 | 1206 | 1200 | 1194 | 1188 | 1182 | 1175 | 1169 | 1163 | 1157 | 1151 § 1145 § 1138 | 1132 { 1108 | 1077 | 1017 ] 958 | 870| 757
20 1200 | 1194 § 1188 | 1182 { 1178 | 1160 | 1163 { 1157 | 1151 | 11450 1138|1132} 11261 1190 1114} 1108 | 1083110531 993} 934 | 847] 734
22 1175 | 1169 | 1163 | 1157 | 1151 { 1145 ¢ 1138 | 1132 | 1126 | 1120] 1114|1108 ] 1102 1096 | 1090 | 1083 ] 10591 1029 | 9701 911 ] 824 712
24 1151 | 1145 | 1138 | 1132 | 1126 | 1120 | 1114 | 1108 | 1102 | 1096 | 1090 | 1083 | 1077 | 1071 | 1065 | 1059 | 1035 | 1005 | 946) 888 | 802 | 690
26 1126 | 1i9p | 1114 | 1108 | 1102 | 1096 | 1090 | 1083 | 1077 | 1071 { 1065 1059 | 1053 | 1047 | 1041 | 1035 | 1011 | 981 | 922 | 864 779 | 668
28 1102 | 1096 | 1090 | 1083 | 1077 | 1071 | 1065 | 1059 | 1053 | 1047 1041-{ 103511029 | 1023 | 1017 | 1011 § 987 | 958 | 899| 841 757 | 647
30 1077 | 1071 | 1065 | 1059-| 1083 | 1047 | 1041 | 1035 | 1029 | 1023 | 1017 | 1011 | 1005 999| 993} 987 964| 934] 876 819| 734| 625
32 1053 | 1047 | 1041 | 1035 | 1029 | 1023 [ 1017 | 1011 | 1005 | 999| 993 987 981| 975] 970| 964 | 940| o11| 863| 796] 7i2{ 604
34 1029 { 1023 | 1017 | 1011 | 1005 999 993 987 981 | 975| 970] 964 958 952 946] 940) .917| 888| 830| 773] 690] 583
36 1005 999 993 987 981 975 970 964 958 | 952 946} 940| 934] 928 922 917 893]| 864| 807 | 751 | 668} 562
38 981 | 975 970 964 958 9592 946 940 934 | 928} 9221 917 911 | 905| 899| 893| 870) 841 | 785] 729 | 647| 541
40 958 952 946 940 934 928 992 917 911 | 905) 899| 893{ 888 | 882 876| 870| 847| 819| 762| 707 625 520
42 934 928 | - 92 917 911 905 899 893 888 .| 882} 876{ 870 864 | 859} 853| 847) 824| 796| 740| 685 604 | 500
44 911 905 899 893 888 882 876 870 864 | 859| 853 | 847 841 | 836 830| 824 802| 773 718 663} 583 | 480"
46 888 882 876 870 864 859 853 847 841 | 8361 830| 824 B819| 813) 807} 802} 779} 751} 696} 641 562} 460
48 864 859 853 847 841 836 830 824 819 | 813| 807| 802| 796| 790| 785| 779{ 757 729| 674 620| 541 | 440
50 841 836 830 824 819 813 807 802 796 | 790 785| 779 773| 768| 762} 757| 734| 707| 652 599 520 420
52 819 813 807 802 795 790 785-1 779 773 | 768| 762| 757 | 751 | 745| 740] 734| 712} 685| 631} 578 | 500| 401
54 796 790 785 779 773 768 762 757 751 | 745| 740| 734| 729 723| 7i8{ 7i2| 690| 663| 609| 557 | 480| 382
56 773 768 762 757 751 745 740 734 729 | 7231 718f 712| 707 ) 701)] 696| 690| 668 ) 641 | 588 | 536|.460| 363
58 751 745 740 734 729 723 718 712 707 | 701| 696 690| 685{ 679| 674| 668| 647] 620 567 | 515| 440| 344
60 729 723 718 712 707 701 696 690 685 | 679] 674 668} 663| 658 652 647 | ©€25| 599 546| 495] 420 326




1159
1110

1012

917

1426

1374
1348
1323
1297
1272
1246
1221
1196
1171
1147
1122
1097
1073
1049
1024
1000
976
953

906

690 685
668 663
647 641
625 620
604 599
583 578
562 557
541 536
520 515
500 495
480 475
460 455
440 435
420 416
401 ¢ 396
382 377
363 358
344 339
326 321
307 303
289 285
271 267
CranpHble nauH
1419 | 1413
1393 | 1387
1368 | 1361
1342 | 1335
1316 { 1310
1291 | 1284
1265 | 1259
1240 | 1234
1215 | 1209
1190 |. 1184
1165 | 1159
1140 | 1134
1116 | 1110
1091 | 1085
1067 | 1061
1043 | 1036
1018 | 1012
994 938
971 965
947 941
923 917
900 894

679 | 674
658 | 652
636 631
615 609
593 | 588
572 567
551 | 546
531 626
510 | 505
490 | 485
470 465
450 445
430 425
411 406
391 387
372 368
353 | 349
335 | 330
316 312
298 {, 294
280 276
263 258
:ApHBIE pajgua
1406 | 1400
1380 | 1374
1355 | 1318
1329 | 1323
1304 | 1207
1278 | 1272
1253 | 1246
1228 | 1221
1203 | 1196
1178 | 1171
1153 | 1147
1128 | 1122
1103 | 1097
1079 | 1073
1055 | 1049
1030 { 1024
1006 { 1000
982 976
959 953
635 | 929
911 906
888 | 882

271

254
TOp B
1393
1368
1342
1316
1291
1265
1240
1215
1190
1465
1140
1116
1091
1067
1043
1018

250
PCI'-2
1387
1361
1335
1310
1284
1250
1234

865

254
237

250
232

ABHXKeHne

1368
1342
1316
1291
1265
1240
1215
1190
1165
1140
1116
1091
1067
1043
1018
994
971
947
923
500
876
853

1361
1335
1310
1284
1259

241
224
CBEPXY
1348
1323
1297
1272
1246
1221

1196
1171

1147
1122
1097
1073
1049
1024
1000

1240
1215




Tpodosscerie maba. 3.5

1 2 3 4 5 6 7 8 9 10 il 12 13 14 15 16 20 25 35 | 45 | 60 | 80

46 894 888 882 876 871 865 859 853 847 | 842 | 836 | 830 | 824 | 819 | 813 | 807 | 785 | 756 | 701 [ )646 | 566 46&3
48 871 865 859 853 847 842 836 830 824 | 819 | 813 | 807 | 802 | 796 | 790 | 785 | 762 | 734 | 679 | 624 | 545 | 443
50 847 842 836 830 824 819 813 807 802 | 796 | 790 | 785 | 779 | 773 | 768 | 762 | 740 | 712 | 657 [ 603 | 524 | 423
52 824 | 819 813 807 802 796 790 785 779 | 773 {768 | 762 | 756 | 751 | 745 | 740 | 717 | 690 | 635 | 582 | 504 | 404
54 802 796 790 785 779 773 768 762 756 | 751 | 745 | 740 | 734 | 728 |'723°| 717 | 695 | 668 | 614 | 561 | 483 | 385
56 779 773 768 762 756 751 745 740 734 | 728 | 723 | 717 | 712 | 706 | 701 | 695 | 673 | 646 | 502 | 540 } 463 | 365
58 756 751 745 740 | 734 728 723 717 712 | 706 | 701 | 695 { 690 | 684 | 679 | 673 | 651 | 624 | 571 | 519 | 443 | 347
60 734 728 723 717 712 706 701 695 690 | 684 | 679 | 673 | 668 | 662 | 657 | 651 | 630 | 603 | 550 | 499 | 423 | 328
62 712 706 701 695 690 684 679 673 668 | 662 | 657 | 651 | 646 | 641 | 635 | 630 | 608 | 582 | 529 | 478 | 404 | 309
64 690 684 679 673 668 662 657 651 646 | 641 | 635 | 630 | 624 | 619 | 614 | 608 | 587 | 561 | 509 | 458 | 385 | 291
66 668 662 657 651 646 641 635 630 624 | 619 | 614 | 608 1603 | 598 | 592 | 587 | 566 | 540 | 488 | 438 | 365 | 273
68 646 641 635 630 624 619 614 608 603 | 598 | 592 | 587 | 582 | 576 | 571 | 566 | 545 | 519 | 468 | 418 | 347 | 256
70 624 619 614 608 603 598 592 587 582 | 576 | 5711566 | 561 | 555 | 550 | 545 | 524 | 499 | 448 | 399 { 328 | 238
72 603 598 592 587 582 576 571 566 561 | 555 | 550 | 545 | 540 | 535 | 529 | 524 | 504 | 478 { 428 | 380 | 309 | 221
74 582 576 571 566 561 555 550 545 540 | 535 | 529 { 524 [ 519 | 514 | 509 | 504 | 483 | 458 | 409 | 361 | 201 | 205
76 561 655 550 545 540 535 529 524 519 | 514 | 509 | 504 | 499 | 493 ] 488 | 483 | 463 | 438 | 389 | 342 | 273 | 188
78 540 535 529 524 519 514 509 504 499 | 493 | 488 | 483 [ 478 | 473 | 468 | 463 | 443 | 418 | 370 | 323 | 256 | 172
80 519 514 509 504 499 493 488 483 478 | 473 | 468 | 463 1458 | 453 | 448 | 443 | 423 | 399 | 351 [ 305 | 238 | 156
82 499 453 488 483 478 473 468 463 488 [ 453 1448 {443 | 438 | 433 1428 | 423 {404 { 330 | 333 { 287 | 221 | 141
84 478 |£473 468 463 458 453 448 443 438 433 [ 428 | 423 } 418 | 414 | 409 | 404 | 385 | 361 [ 314 | 269 | 205 { 126
86 458 453 448 443 438 433 428 423 418 | 414 | 409 | 404 | 399 | 304 | 389 | 385 | 365 | 342 | 296 | 251 {188 [ 111
88 438 433 428 423 418 414 409 404 399 | 394 | 339 | 385 | 330 | 375 | 370 | 365 | 347 | 323 | 278 | 234 | 172 97
90 418 414 409 404 399 394 389 385 380 | 375 | 370 | 365 | 361 | 356 | 351 | 347 | 328 | 305 | 260 | 217 | 156 83
92 399 394 389 385 380 375 370 365 361 | 356 | 351 | 347 | 342 | 337 | 333 | 328 | 309 |i287 | 243 | 200 | 141 70
94 380 375 370 365 361 356 351 347 342 | 337 | 333 | 328 | 323 | 319 | 314 | 309 | 291 | 269 | 226 |-184 | 126 57
96 361 356 351 347 342 337 333 328 323 | 319 {314 | 309 | 305 { 300 | 296 | 291 | 273 | 251 | 209 | 168 | 111 45
98 342 337 333 328 323 319 314 309 305 ) 300 1206 | 291 | 287 | 282 | 278 | 273 | 256 | 234 | 192 | 152 97 | 34
100 323 319 314 309 305 300 296 291 287 | 282 | 278 | 273 | 269 | 265 | 260 | 256 | 238 | 217 | 176 | 137 83 23
102 305 300 296 291 287 282 278 273 269 | 265 | 260 ; 256 | 251 | 247 | 243 { 238 | 221 | 200 {i160 { 122 | 70 i4
104 287 282 278 273 269 265 260 256 251 | 247 | 243 { 238 | 234 | 230 | 226 | 221 | 205 | 184 | 145 | 107 57 6



Ta6a nua 3.6. Inavenne swozdpdunueHta ,, YINTHIBAIOIREr0 N3MENEHHe TENI00TAAYH
HarpeEaTeNbHBIX NPHGOPOS B 3ABHCHUMOCTH OT pacxofa BOALL Yepes HUX

Pacxop sopel, Krfd4, depes
pajuaTophi cTanasHbie PCT-2
YyryHHRIE
aTOpH, OpHo-  HaH Kou-
wg)a,g:ll qyrl')‘yH- Optopsipnast I(}J;lyxp;:{ JHast sy xpsipuas B%{Top | ‘KOHBEKTOD B4
Hele pebphc- YCTaHOBKA YCTaHOBKa YCTaHOBKA «Kom- | ¢ Axkopps
Thie H CTaip- | (ABHeHUe (nBHKeHUE (rewxere | dopt»
ubie rmajgue | BOABL CBeDXY | poppr crmsy | EORbL CEepxy | KH-20
BHH3) BEEpX) BHH3)
30 0,74
30 60 0,86
60 30 0,9
70 40 0,91
85 90 50 0,92
100 60 0,93
115 115 75 0,94
140 95 0,95
25 160 150 120 0,96
45 190 180 150 0,97
85 220 210 190 0,98
160 260 225 240 0,99
Ilpn Bcex sHa- 300 300 Tlpn scex 300 300 i
YeHHAX u GoJslee 3HaueHUsAX u foJee
450 450 1,025
u Goaee ’
600 1,05
Ta6nuna 3.7. 3uavenus mnonpaexu AT
. ATy, °C, npu ¢, °C

2 °C v -

. 5 0 | 12 | 1 | s [ ]| |2 |s]|ss
85 66 71 73 75 76 77 79 81 83 84 86
95 56 61 63 65 66 67 69 71 73 74 76
100 51 56 58 60 61 62 64 66 68 69 71
105 46 51 53 55 656 57 59 61 63 64 66
115 36 41 43 45 46 47 49 51 53 54 56
120 31 36 38 40 41 42 44 46 48 49 51
130 2 26 28 30 31 32 34 36 38 39 41
150 i 6 8 i0 i1 i2 14 16 18 19 21

Aty — u3MeHeHHe TeMIepaTyphl BOASI HA y4acTKe OT BXOJZA B CTOSIK 0 BXOJA B pac-
cyuThiBaeMbld -l marpesatesnubill npudop, °C:

Aty — 0,86—?‘;Ei . (3.28)

CT

Qpps — YCTIOBHAS TEMNIOBAs HATPY3Ka HA YYACTKe /0 PACCUHTLIEAEMOTO i-TO HATDeBa-
Te/IBHOTO NpHOOpa MO XOAY TEIIOHOCHTENs, BT:

anl =0;
anz = anl + g =gy .
ans = anz + g =g+ ga (3.29)



i—1

anz an(i——l) + Ut = Zl an
I=
G_. — pacxofi BOJibl M0 CTOSIKY, KI/d:
- Q
G, = 0,86 ——; (3.30)
A,
Q¢ — TENNoBas MOUIHOCTh CTOsIKa, BT; Af_ — mepenaz Temneparyp B CTOSIKE,
0,
C: - '
. A=ty — o (3.31)
VYesopnast MIOTHOCTE TEIVIOBOTO NOTOKAa sBasieTcss (QyHRUMed Besmunbbl O
¥ riepenanpa TeMmnepatypsl rpeiomel Bofibi B BarpesarennHoM npuGope Afpp;

q;lsmw == [(6; Afy). {3.32)

~ Tlepenag TeMneparypel rperomiedi BOAH B HarpeBaTesibHOM npuGope Aty , °C,

onpefiensercas no chaeayoumM dopmynam:
FIPH NPOTOYHEIX M npoTO‘lHO-pel"y.JmpyeMblx CTOfIKAaX AJisk i-TO HarpesaTesIbHOTO
npubopa

Aty = Dty y g — Ay, (3.33)

rae Aty , — u3Menenue Temnepatypbl BoAbl, “C, Ha YYacTKe OT BXOJa B CTOSIK JIO
BXofla B HarpesaTeJbHLI NpuGop, ceAyomMil 3a PacCUHTHIBAEMBIM;
IJIsl IOCTIEANETr0 N0 XORY ABWMKEHHS TENJIOHOCHTENsl HarpeBaTe/bHoro npubopa

tops = Moy — Az, (3.34)

rne A?_ — mepenan Temnepatyp B crosike, °C, onpefiessieMblii 1o q;opmy.he (3.31);
NpY CTOSIKAX. C KpaHAMH JBOAHOH PEryJMPOBKH y HarpeRaTefbHLIX npubopoB

o = 0,86 — 2L (3.35)
npi ! ’ . ).
p oG .
rfie ¢; — HArpy3Kka paccuuTsiBaemoro mpuGopa, Br; o — koaddunuent sarexanus
Boabl B npubop.
Ta6awna 3.8, 3nauenna Af np AN MYTYHULIX PAANATCPOB M CTANBHLIX MAHEALHLIX

papuaropoe PCI-2 (BepTHKANBHEIE Y3NbI C KPanamu ABOMMON pery. H C IMH
SaMBIKAIOIMMH YUACTKAMW NPH JBUIKEHUM BORGI CHH3Y nBepx)

Ternnonan narpyska ¢, BT, npn pacxorne TensionocuTens B croaxe G, Kr/4

300 | as0 | 400 | 500 | 600 | 500 | 600 | 800 | 1000

dp = 25 Mm; ds.y =
=20 MM

Atnp, °C

dy =15 uM; dy = 15 wm dy =20 mm; dg y, = 15 MM

el el el e e — - | -1 — 2801 330| 450| 560
—_ =] - = =] -] = - | — — 5451 665] 890} 1116
275 335 4061 475| 5451 605f 680) 5201 605} 700) 880} 1065| 820} 990} 1330 | 1670
360§ 455| 5451 635] 725 815 905} 6651 790| 920 1170 | 1405 | 1080 | 1315 | 1770 | 2220
450 | 565 675| 790| 905{ 1025} 1135| 815| 975] 1135 | 1450 | 1750 | 1345 | 1635 | 2200 | 2690
535 | 675 810| 950) 1085 | 1220 | 1360] 965 | 1155 § 1350 | 1720 § 2095 | 1600 | 1940 | 2630
630 | 785| 950 1105 | 1270 | 1430 | 1595 1075 | 1325 } 1555 | 1995 | 2440 | 1850 | 2255 | 3070
710 |-895] 1080 | 1270 | 1455 | 1630 | 1815 | 1220 | 1600 1770 | 2260 | 2775 | 2095 | 2570 | —
800 [1005; 1210 | 1425 1620 | 1830 | 2045 | 1360 | 1665 | 1965 | 2535 | — | 2330 | 2865| —
885 |1115] 1345 | 1580 | 1805 | 2035 | 2270 | 1465 | 1815 | 2150 | 2790 — |2570{ — | —
1060|134() 1606 | 1895 | 2165 | 2440 | 2720 1705 | 2105 ) 2525 ~— | — }3025) — | —

N OWOOO T LI N

ot ot




Ta6numa 3.9. Jnanenun Afpp  BAf UYTYHHLIX DAZUATOPOS W CTANLHLIX TAHENLHLIX

pagnatopos PCI-2 (ropr3oHTan-Hble yalbl ¢ KpaHaMi JBolHOH PEryIMPOBRY H OCCBLIVI
3AMBLIKAIOUGIMH yYaCTHAMH NPH FBUIKEMUU BOJXSI CHU3Y BHU3)

‘TensioBasi ‘Harpy3ka ¢, BT, Mpu pacxope TenjOHOCHTEAR B CTOSIKE Gc-r' KC/4
200 I 300 I 400 300 , 400 , 500 | 600 400 I 500 , 600 I 800
Afnp.
=15 . = o
deq = 15 M1; dn d.. =20 mv; dp = 20 mm; d. =25mM; dp=25 MM; C
=15mM; dg y = cT . — 20 cT PR H
=15 mm 3.y = 20 MM sy =<mm
L - 575 | — — 645 - — —_ — 4
- ~— 745 —_ —_ 685 835 — - 650 5
- 680 |. 920 - 670 835 1045 - 605 800 6
— 820 | 1105 —_ 800 ¢ -1020 1270 — 610 735 975. . 7
660 | 960 | 1290 725 955 1200 1495 640 745 895 1185 8
755-1 1105 | 1500 850 | 1105 1370 1735 798 900 1070 1405 9
860 | 1258 |- 1685 978 | 1270 1570 1955 955 1045 1245 1630 10
1085 | 1570 | 2115 | 1235 | 1605 1955 2485 1280 1395 1640 | 2115 12
1315 | 1905 | 2570 | 1510 | 1955 2375 | 3070 1630 1790 2080 | 2605 4
1545 | 2235 } 3045 | 1815 | 2375 2850 3685 1950 2210 | 2535 3080 16,

Ta6anua 3.10, 3padenns Algp Ras 9YryHHBIX paAuaTopon H CTANBHLIX NaHeJbHBIX

pa;ma'mpon PCI-2 (BepTHKANbUEE Y3JbI C KPAHAMU JHBOUNOI PErylMPOBKA Y CMERCHHLIMEA

3AMLIKRIOIMMH YYACTKAMY NPH J\BHIKEHUH BOJLI CBEPXY BHU3)

-,

Tennogast Harpy3Ka ¢, Br, npk pacxope Tensionocurelisi B cToake G,

Kr/u

s00'| 300° | 350 | 400 | 500

275 | 300 | 400 | 5007 600

400 | 500 | 600 | 800 | 1000]

dp; =15 M ds.y = 15 MM

dp =20 wm; ds.y = 15 MM

dpy = 25 mm; ds.y = 20 mm

680

905
1135
1360
1580
1825
2045
2270
2735

545
725
905
1095
1280
1455
1650
1825
2210

408
545
685
825
960
1105
1245
385

1665 | 1930

Ta6bawuuna 3.1l

380 495
5751 750
780 | 1010
9901} 1280
12001 1528
1430 | 1815
1650 | 2095
1885 | 2375
2130 | 2665

740
1110
1490
1860
2245
2630
3025

350
535
730
920
1120
1325
1545
1770
1990

615
930
1245
1570
1895
2210
2560
2885
3220

2605 | 3258

2465

Buayemus Atnp AJIA KOHBEKTOPOB

D erynuposku

675
1020
1370
1720
2080
2440
2790
3175

570

860
1150
1465
1770
2070
2395
2710

460
705

. 940
1190
1455
1710
1990
2270
2535
3130

«ARuopa» ¢

Som~NSoTRwN Atnp' °C

12

KpaHamm RECPHOM

Tensosas Harpyaka

g, BT, OpH pacxofe TennotocH1ens B cronxe G

o1 Kr/4q

100 | 150 |-200 | 250 | 300 | 350 | 400 | 450 | 200 | 250 | so0 | 0 | a0 | aso } o
s

Oppopssas ycranoexa; dy = 20 mu; dy yy = JByxpspnan yc1anoexa; dy = 20 mm; | &

=15 MM ds.y == 15 MM =
140 | 215 | 315 400| 480 575 665| 745) 315] 385] 450 520 585 660 3
185 | 285 | 420) 535]| 640} 770| 885| 995} 420 510| 600 695 780 800 4
235 355 | 525] 670| 805] 960|1105]1245] 525 640} 750 865 975 | 1100 5
280 | 425 | 630) 800 965 1150|1325} 1495| 630} 770| 900 | 1040 } 1170 | 1320 6
325 | 495 735| 935]1125)1345|1545(1740) 735} 895] 1050 | 1215 | 1370 } 1540 7
370 | 570 | 835]1070] 1285 | 1535|1770 | 1990} 835| 1025} 1200 | 1385 1 1565 | 1760 8
420 ] 640 | o40] 12051 1445] 1725 1990 2240{ 940} 1150| 1350 { 1560 { 1760 | 1980 9
465 | 710 | 1045 1340 | 1605 | 1920 | 2210 } 2490 | 1045 | 1280 | 1500 | 1735 f 1955 { 2200 10
510 | 780 | 1150 1470 | 1765 | 2110 | 2430 } 2740 | 1150 | 1405] 1650 | 1905 | 2150 | 2420 11
5601 850 | 1255 | 1605 { 1925 | 2305 | 2650 | 2085 | 1255 | 15351 1800 | 2080 } 2345 § 2640 | 12
605 | 920 | 1360 | 1740 | 2085 } 2495 | 2875 | 3235 { 1360 | 1665] 1950 | 2255 | 2540 | 2860 13




3navenus Atnp[ B 32BUCHMOCTH OT ¢; ¥ G, Inist NpuGOPOB ¢ KpaHaMH NBOHHC it

peryJMposKy IpuBefenbl B Tadm. 3.8—3.11. o

3uauenust kospduUMeHTa 3aTeKauusi BOObl B npubOpbl ONMOTPYOHBIX CHCTEM
OTONJIEHHS PEKOMEMAYETCsl IPHHHMATD N0 SKCNEPHMEHTAJIBHEIM JAHHEIM HIH 110 Tal-
JMuaM, npuseiekHbiM B [20]. Creayet ormeruts, 4To ApH pacyéTe € MCIIOIBIOBAHHEM
KO3(ppUIMEHTOB 3aTeKaHUsI BHOCHTCH MNOTPEIUHOCTb, CBA3AHHASL C PALOM NPHYMH,
a - MMEHHO:

CyMMapHOe [uJ[PaB/JHueCKOe CONPOTHEJIEHHE OTHEJbHBIX BJEMEHTOB Y3JIOB IPU
YCTaHOEBKE 5JIeMEHTOB. B HENOCPEACTBEHHOH ONH30CTH IpYT OT Jpyra HE PaBHo
CyMME HX CONpOTHEJIEHHH, ONpEeNesieHHHX HNOPO3Hb;

€CTECTBEHHBLIH nepenajl Hamopa, ONPefesieHHbIH B MajioM LMPKYJISLHOHHOM
KOJIbLIE, 3aBHCHT OT TeMIepaTyphl BOJLI, KOTOPas B NpOLECCe IKCIWIYATALMY Iepe-
MeHHA.

Ilpn ycraHoRfeHMH HEOOXONMMBIX pasMEPOB HAIDEBATENbHLIX NPHGOPOB ©
LJIBIO YNIPOUWIEHHS] PacyeToB C JOCTAaTOYHOIH JJIfl NPAKTHYECKOrO NPHMEHEHHS TOY-
HOCTBIO ZIONYCKAETCSl, YTO BHAYEHHS o, ¥ Py IS TPYGONPOBONOB STAXECTOAKOB
TAKME e, KaK H JIJIA HarpeBaTesIbHbIX NpuGopoB B JaHHOM noMellexnuu. B atom cuy-
Yae BHIVHCJSIETCSl TaK HA3blpaeMas TpefyeMmasi NUIOWIANb TIOBEPXHOCTH HarpeBaTeNb-
Hbix npufopoB, KM, No Qopmyse :

GiCo
Fp={—%——09F s .
n ( qOSKMBI Tp) Bs (3.36)

riie ¢, — KoabdunuenT, yuHTHBaIOWMH OCTHIBaHNe EBOALI B Tpybax (tabn. 3.12);
By — KoApDHIHEHT, YUHTHEBAIOWME CAOCO6 ycTamoBKH npubopos (taba., 3.13);
F, — miolagk noBepXHOCTH HarpeBa TPYGONPOBOMIOB 3STAXKECTOHKOB, KM
(radn. 3.14—3.16).. :

_«Jlnomank NOBEPXHOCTH MPUHHMAEMOTO K YCTAHOBKE HAIPEBATENIBHOTO HpH-
fopa ¢ yueToM B3aUMHOFO BJIHSIHHSl €TI0 JJIEMEHTOB NOJIKHA COCTABJIATH HE MeHee
95% Fy, onpemeasemolt no ¢opuyse (8.36), u He Joskua OBITH MeHblie ee GoJee
yem ua 0,1 2xm. .

B tabda. 3.17—3.22 npuBefiena nuiomafib NOBEPXHOCTH HATPEBA HarPEBATENbHBIX
npuGOPOE C yYEeTOM B3AHMHOIO BJIMSHUS HX DJIEMEHTOB H JIOMYCTHMOTO YMEHBIIeHHs
ee 3HavyeHusi. K ycranoBke clleflyeT FNpHHMMAThL TaKOH HarpeBaTeJbHu npubop,
LA KOTOporo 3Hadyewwe Fp, nNpuHHMaeMoe NO 3THM TabjulaM, He Meublie Fp,
onpeziensieMoli no dopmyae (3.36), u HauBosee Gu3Koe K Hel.

Tabui. 3.17 pas yyryHHBIX pPafHaTOpPOB COCTaBJieHa Mo (hopMyJie

0,16

fCeK'-[

v | ——— (0.92 + )+ Z (3.37)

The 1 — eI CeKuull HATPeBATENBHOTO MPHOOPA; foey,, ~— MWIOMIANL MOBEPXHOCTH
0,16

f cexiy
0,1 axwm. ’ -
TaGa. 3.18 ans ycranoepoX U3 n PsUIOE YYTYHHBIX PeOpPHCThIX TPYO coctaBsiena
no ¢opmyJe .
Fp=1,38inf4 4 Z, (3-38)

rie | — pnuna yeranoske, M; Z = 0,0691nf,, o He Gosee 0,1 3xMm.

TTpu s1oM 3HaueHust kKodbduimenta By npuxster no [2], a nnomanp nosepxuoctu
1 M uyrynHo#l peGpuctoit TpyGr mpumaTa pasuofi 1,38 arM.
Ta6u. 3.19 aJist yCTaHOBOK ¥3 £ PANOB CTaJIbHBIX TJafKuX TPYO cocTaBJieHa 1o

dopmyne

warpeBa ofHOH cexuud, skv; Z = 0,05 Af e (0,92+ ), #Ho He OoJee

Fp=fopu!Bs + Z, (3.39)



Ta6annma 3.12. 3nazenun xosdbdunvenra cq ’

Obmee - .
Tueao HomMep npuGopa no xony Boje!
nocsie- -
JioBa~
TeJIbHO
coenp- i
HEHHBIX 3 4 5 6 7 8 ] 10 11 12 13 14 15 16 17 18 19 20 21 22 23 | 24
nputo-
pos
3 1,04
4 1,03 1,04
5 1,02 1,03 1,04
) 1 L,02 | 1,03 { 1,04
7 1 i 1,02 1,03 | 1,04
8 1 I 1 1,02 1,03 | 1,04
9 i ! 1 1 1,02 | 1,03 | 1,04
10 i 1 i 1 1,02 | 1,08 | 1,03 | 1,04
11 1 1 1 1 1 L,02 | ,03 | 1,04 | 1,04
12 I 1 1 ! i 1,02 | 1,03} 1,03 | 1,04} 1,04
13 1 1 i 1 1 i 1,02 | 1,08 1,03 | 1,04 } 1,04
14 i 1 1 1 i 1,02 1,02 1,03 1,03 | 1,04 1,04
i5 1 1 1 1 1 1 1,02 | 1,021 ,03] .03 1,03 | 1,04 | 1,04
16 1 1 1 1 1 1 1 1,02 | .02 1 1,02 1,08 | 1,03 | 1,04 1,04
17 1 1 1 1 1 1 1 1 1,02 | 1,02 | 1,02 | 1,03 | 1,04} L,04| 1,04
18 1 1 i 1 1 i 1 1 1 1,02 1,02 1,03 | 1,03 1,04 | 1,04 | 1,04
19 1 1 1 1 1 1 1 1 1 1,02 { 1,02 1,02 | 1,03 1,03} 1,04 1,04] 1,04
20 1 1 i 1 1 1 1 1 1 i 1,02 | 1,02 | 1,03 1,03] 1,03]| 1,04 1,04 | 1,04
21 1 1 1 1 1 1 1 1 1 1 1,02 1,02 | 1,021 1,03 1,03| 1,03} 1,03] 1,04 | 1,04
22 1 1 1 1 1 1 1 1 1 1 1 1,02 | 1,021 1,02 1,031 1,03) 1,03{ 1,04 | 1,04 | 1,04
23 1 1 1 1 1 1 1 1 1 1 1 1 1,02 1,02{ 1,02 1,03 | 1,03] 1,03 ] 1,04| 1,04 ] 1,04
24 1 1 1 1 1 1 1 1 1 1 i 1 , 1,021 1,02} 1,03} 1,03} 1,03} 1,04| 1,04 | 1,04 | 1,04



Tabunupga 313. 3uauenusn xosdduuuenra 3,

[ Crioco6 ycrawoeku HarpesaTentrOro npu€opa A, mm B2
<C
b or oo |
VY crenst Ge3 muiM; NePeKpHIT AOCKOH B 40 .05
BHJE TOJKH . 80 1.03
100 02
keseaaal .
te i
v
A B creuuoit gume 40 L1l
80 1,07
100 1,06
777
V crenst 6e3 HUM; ;aprn‘ IiepeBstHHbBIM 150 1,25
1 wkaboMm co HenaMH B IepefHeit ctede y 180 1,19
noJjla ¥ B BEpXHeHh KoCKe 220 1,13
4 i 260 1.12
4 N
7777777%
=
5 H To ke, cO LEJILI0 B BepxHeil HacTH nepen- 130 1,2 (npu ot-
Heit loCKH KDEITBIX  IHE~
/] JIAK)
1.4 (mpu. me-
s JISIX, SAKPBITHIK
bove ceTKamu)
)
V creupl 6e3. numm; sakpuir  wKabom co 100 1,15
meNbi0 B Bepxneil pgocke wupHHO# 5 He
. Menee raylemn npuGops; crepenk iKad
3aKPRIT IePEBSIHHON pelleTKoi, He HOXOxs-
i weft 7o mona
=
IT777777
=
< V crcunt 6€s HHNIM; SaKPHT SKPaHOM, He 100 0,9
,L HOXOASIMM 10 ToJa
3 - OTKpHITO ¥ ralyxoil cTednl —_ 1



Ta6auya 3.14. PacueTHas nioWiank NMOBEPXHOCTY HAIPEBA ©T KECTOSIKOB F'.rp
ORHOTPYORBIX cucTeM oTonaeHus [37]

| JHuameTphl TpY6, MM

F, S5KM, STaX(€CTORKA

Ly
Vaena -
dep ds.y dy 1 I
BepTRRasbHLIE YSHbI
15 15 15 0,4/0,46 0,35/0,4
i 20 20 20 0,5/0.57 - 0,43/0,49
i 25 25 25 0,62/0,68 0,53/0,58
I {4 .
15 ‘15 15 0,14/0,2 0,12/0,11
20 15 20 0,17/0.24 0,14/0,2
25 20 25 0,2/0,26 0,18/0,24
15 15 15 0,5/0,54 0,42/0,45
20 15 20 0,58/0,63 0,5/0,54
25 20 25 0,72/0,78 0,61/0,66.
15 15 15 0.23/0,25 0,18/0,2-
20 15 20 0,25/0,28 0,2/0,22
25 20 25 0,31/0,34 0,25/0,27
i Iopn3oHTanbHLIE Y371
15 15 15 0,16/0,14
20 20 20 0,2/0,17
25 25 25 0,25/0,21
15 15 15 0,28
20 20 20 0,36
25 25 25 ,44

Mpumeuwanns 1. CIOWKLIMA JUHHIMY TIOKa83HY]
IKaZb MOBEPXHGCTH BarpeBa KOTOPHIX YyuTexs B Tabmine. 2. JlJsi BEPTHKAJbHEIX YB8JO0B JaBhble
B uHCAHTENE OTHOCATCSI K y31aMm € NPAMGH NOABORKOI!, B 3HAMEHATCJIE — K NORBOIHE € YTHOMH;
LS. FOPBSONTAMLELIX YSJIOB 3HHbE B YACJMTENIe OTHOCATCS) K Y8JaM C papMaTopaMH BEICOTOH
0,5 M, B anamenarede — 0,3 M. 3, PacyeTHss1 MJOL3AbL NOBEPXHOCTY “JIJNI5i FOPHBOHTANLHBIX Y3-
JIOB ¢ 8aMLIKAIOUAHME YYaCTKaMM NPHHMMAaeTcsi C NONpAaeounbiM KobduuuenTom k, SaBUCAL(MM

1py€onpoBonk, pacueThast IJo-

OT KOJMvecTBa cekuuil B HarpepatenbHoM npuGope n. MMpy n>6 L = 0,368 4- 0,052n,

Ta6anua 3.15. PacuerHas nnoilajb NMOBEPXHOCTA M TPEBa 3TAMECTOSKOB

F'-,-p neyxTpyGHbIX ciictem oronneans {37) .
dy, MM F.,p. SKM, MPH BLICOTE CTOSIKa, M
MOABIPKK CTOfIKa 2,5 2,7 3,0
15 15 0,43 0,45 0.49
15 20 0,51 0,53 0.57
20 20 - 054 0,56 - 0.6
15 25 0,59 0,63 0,69
20 25 0,62 0,66 0,72
15 - 32 0,73 0,77 0,83
20 82 0,76 0,8 0,86




Ta6auna 3,16, Pacuernas niowangs NUBEPXHOCTY Warpesz FTD 1 M AIUHBI NOABOJOX,
CEENCK, CTONKOB M MaructTpanefi [37]

Fap» 9K, MpH pHaveT;e TPyOonposoza dy, MM

Tpy6onporozae
15 20 25 32! 40 50
HonBo,r;;m K npuGopaM ¥ CHenkH 0,12 0,15 0,19 0.24 — —
Tpy6onposozs], NMPOJOKEHHbIE Y MOJ1 0,08 0,11 0,14 0,18 0,22 0,28
Crosku \ 0,06 0,08 0,1 0.12 0,15 0,19
Tpy6onpoBoas], NpoioKenble y NOTOJKa 0,03 0,04 0,05 0,06 0,07 0,09

Ta6anuga 3.17. Pacuernas niowWafs NOBEPXHOITY HALPSBA DAJXMATOPDB Fp [29}

, 3KM, npH GaxTuueCcKOl NJOT@TM NOBEPXHOSTH HaCpeBa OAHOR CekiuH, SKM

P
® 0,31 | 0.35 { 0,2 0,216 | 0,275
ql‘lc-ﬂ(} ek~ H pacCTOSHHH MEXAY neHTpaMH mpobox, MM
usit B
paguatope 500 500 300 300 5C0
M-140 M-140-A0 M-140 M-140-A0 PL-25, PI-90
2 0.76 0,84 — — 0,7
3 1,07 1,18 0,75 0.8 0,97
4 1,37 1.52 0,94 1,01 1,25
5 1,67 1,84 1,14 1,22 1,5
6 1,98 2,16 1,31 1,43 1,73
7 2,26 2,54 1.562 1,64 2,01
8 2.52 2,82 1,71 1,84 2,28
9 2,83 3,15 1,92 2,06 2,566
10 3,1 3,49 2,1 2,26 2,8
11 3,39 3,82 2,28 2,46 3,06
12 3,68 4,12 2,48 2,66 3,3
13 3,96 4,45 2,66 2,86 3,67
14 4,26 4,77 2,84 3,06 3,86
15 4,58 5,08 3 3,26 4,06
- 16 4,82 5,42 3,24 3,46 4,32
17 5,09 5.73 3,39 3.66 4,54
18 5,39 6,05 3,55 3,86 4.8
19 5,67 6,37 3,74 4,06 5,07
20 5.96 6,7 3,93 4,26 5,33
21 6.24 7,01 4,13 4,44 5,59
22 6,58 7,34 4,31 4,66 5,85
23 6.81 7.65 4,48 4,86 6,11
24 7.1 7,99 4,66 5,06 6,37
25 7,38 8,31 4,84 5,26 6,57

Ta6auua 3.18. Pacyernag nnomaje NOBCPXHOSTH HArpesl Fp YCTAHOBOK M3 pPebpHCTLIX

THyD
Fp.'axM. npu pJIHHE YCTaHOBKH, M
Koxuyectso B
PFROE 8 1 2 3 4
1 1 1,45 2,86 4,24 5,62
2 0,95 2,72 5,34 7,96 10,58
3 0,85 ,62 7,14 10,66

14,18



TaGawuna 3.19. Pacuernasi NACINAAL MOBEPXHOCTH HArpesa Fp VCTAaHOBOK M3 TIafaKHX

“Tpy6
Moowans Fp, S5KM, TpH AJIHHE YCTaHOBKM, M
dy nosepx- | Komwmect- 6
o ps - bs .

du X s HOC’;::B} M, | BO PAZOB 1 9 3 4
32 0,24 1 1,13 0,28 0,57 0,85 1,13
2 1,04 0.52 1,05 1,58 2,1

3 1,04 0,79 1,68 2,35 3,1
40 0,27 1 Iy 0,28 0,57 0,85 1,13
. 2 0,86 . 0,48 0,98 1,46 1,95
3 0,86 0,74 1,46 2,19 2,89

50 0,334 i 1 0,35 0,7 1,05 1,41
2 0,86 0,61 1,21 1,82 2.4
3 0.86 0,9 1,81 2,69 3,55
76X3 0,405 1 1 0,43 0,85 1,28 1,71
2 0,86 0,74 1,46 2,19 2,89
) 3 0,86 - 1,1 2,19 3,24 4,28
89%3 0,465 1 1 . 0,49 0,98 1,47 1,95
2 0,86 0,84 1,68 , 2,5 3,3

3 0 86 1,26 2,5 3,7 4,9

108 X3,5 0,55 1 1, 0,58 1,16 1,73 2,3
- 2 0,86 1 1,98 2,04 3,838
« 3 0,86 1,49 2.94 4,36 5,78

MMpumevaunne. ITnowspe NOBEPXHOCTH baTpeBa JaHa AJA YCFaHOBOK, B KOTOPBIX
BepXHast TPyGa pacnosioxena Ha BbicOTe o | M Hajg roJom.

TaGauna 320, Pacuernasi niowlai NOBEPXHOCTA HATPEBA. Fp KoHBeKkTopon <«Kovdoprs

KH-20
_ Ipoxonsibie kouBek- | Kowuepnie kouBex7o- || YTpoxopssie xonBex- | KomleBrle KOHBEKTO-
FOpH pw TOpH! ju
F., . F., F_, F -

Mapka alFM Mapka 3!& Mapka axtl)u Mapxa - N
KH-20-0,8n 0,84 KH-20-0,75x 0,79 KH-20-2,4n 2,5 KH-20-2,3x 2,4
KH-20-1n 1,05 | KH-20-0,95k 1 KH-20-2,7n1 2,8 KH-20-2,6x 2,7
KH-20-1,2n 1,26 | KH-20-1,1r 1,16 KH-20-3n 3,1 KH-20-2,9x 3
KH-20-1,5n 1,58 | KH-20-14K 147 || KB-20-3,3n1 |.34 | KH-20-3.2x 3,3
KH-20-1,8n 1,89 KH-20-1,7« 1,78 KH-20-3,6n 3,7 KH-20-3, 5 3,6
KH-20-2,1n 2,2 KH-20-2x 2,1

Mpamevanne, Parrudeckas NI0MaAL MOBEPXHOCTH Harpepa COOTBETCTEyeT 0603Ha-
WEHHIO KOHBEKTOpa (HampuMep, 1iis koneektopa KH-20-1,2n Ftll = [,2 sKM).

Ta6auna 3.21. PacuerHas miowmgaj NOBEPXHOCTH HATPEBH Fp KOHBEKTOPOB «ARKOpI»

Konuuectso no BeicoTe KoanyecTso 1o BHICOTE
Opnn JBa Opun TBa

Mapka* FD‘ Mapka FP’ Mapxa* Fp Mapka
SKM KM KM 5KM
KA-0,6x (m) 0,63 | K2A-1,1x 1,16 || KA-1,4k () 1,47 | K2A-2,58« 2,68
KA-0,8x (1) 0,84 | K2A-1,47x 1,54 KA-1,6x (n) 1,68 | K2A-2,94k 3,04
KA-1,0x () 1,05 | K2A-1,84x 1,93 KA-1,8k () 1,89 | K2A-3,31k 3,41
KA-1,2x () 1,26 | K2A-2,21g 2,31 KA-2,0k (1) 2,1 K2A-3,68k - 78

% VaroToBJSIIOTCSE B IIPOXOAHOM (1) M KOHIeBOM (K) BapuauTax.



Tabnuna 3.22. Pacyernas niomans MOBEPKHOCTH HArPEeR1 F'p CTaNbHBIX NAHENBHLIX
papuatopor PCIr-2

Onuobﬂnﬂoe HCMOJTHEHHE JByXpaARHOE HCHOJHEHHE
Mapie Fg» sum Fp, SKM Mapxa Fp_ KM

PCI-2-1-3 0,9 0,94 PCr-2-2-3 1,68
PCr-2-1-4 1,12 118 PCI-2-2-4 L95
PCr-2-1-5 1,36 1.43 PCr-2-2-5 2,36
PCr-2-1-6 1,62 1,7 PCr-2-2-6 2,79
PCIr-2-1-7 1,87 1,96 PCr-2-2-7 3,21
PCr-2-1-8* 2,14 2,24 PCI-2-2-8% 3,66
PCr-2-1-9* 2,4 2,5 PCr-2-2-9% 4,09

* B HaCTOsl{ee BpeMs ‘MPOMLILINEHHOCTBIO He BBLITYCKaIOTCs .

e fSKM — DO, NOBEPXHOCTH 1 M TPYOH JaHHOTO Auamerpa, SxM; | — AjuHa

. p)
ycranosku, M; Z = 0,05 f, InBs, ko me 6Gosee 0,1 dkm.

B ¢opmyse (3.39) kospdunuent P; yunTHIBAET He TOJNBKO B3aHMHOE BAMSHEE
SJIEMCHTOB HATPEBATELHOIC NPHOOpa, HO H H3MeHeHHe pacyerHoll (opMmyasnt (3.14)

npH dy, < 32 mm

3.2.3. NPUMEP TEMNIOBOFO PACHYETA CHCTEMD! CTONNEHMA
Onpesiesute MIOmaNEL NOBEPXHOCTH HArPeBATENLHHX IPUGOPOB CTOSIKA OZHO-
TPYOHOH crcTemsl otomennst (puc. 3.5). UacTh HarpeBaTeJbHBIX, npubopoB — KoH-
BCKTOPHI «AKKODI», a uacTh — papuatopst M140-A0. Yacrs npn6opos npussita C

, TPEXXOAOBHIMH KPaHAMM, WACTE — C KpPaHAMH JBOFHOH pery-
aﬂdt’ . JIHDOBKH.

S A Hcxofurte faHHEBle: TeIUIOBasl MOIMHOCTL CTOSIKA Qe =
= 21 980 Br; TemIiepatypa TEIIOHOCHTENs Ha BXOJAE B CTOAK
f = 105° C; TeMmepaTypa BOAb HA BLIXOLE M3 CTOSKA [, ==
! = 70° C; pepenax TemMnepaTyp BOLLL B CTOsIKe At = 35°C;
G, i G,; Az, TMaMeTPLL CTOAKA H MOABOJOK — 20 MM, 3aMBIKAIOIIHX Y4YacT-

"™ X0B KOHBEKTOPOB — 20, a YYTYHHEIX DaLMATOPOB — 15 MM
HarpesareJibhisie DPHGOPSL YCTaHOBJEHE! OTKPLITO. TemoBke
momuocty ¥X Q. , BT, yxasass Ha puc. 3.5.

np?’

% At bty Hcxonurie nannsle 3anocHM B Gnank pacuera (1abu, 3.23).

280 |1 TemsioBbe MOWHOCTY HATpeBaTEJILHBIX TPHEOPOB B 3aBHCHMO-

] CTH OT CXeMbl JBHIKEHHMS TEIJIOHOCUTENS SaHOCATCA B COOT-

Gilts | Flslts  percrmyroume rpader Gaanka.

1340] T T30] I. Tlo ¢opmyae (3.30) onpenesisieM pacxop BOAH B CTOfi~

K€:

18ty Qrid, 21980
boidey o Gy = 0,86 ———3r8 =540 Kkr/4.

L4 -] 2
o 2. Mo Qopmyne (3.29) onpenensieM YCJIOBHBIE TEIJIOBHIO
Qiles™)  Gsilts mommoctn va yuacTkax crosika.

3. B 3aBHCHMOCTH OT f; W BHYTpPeHHell TeMIepaTyphl no-
MellleHust o Ta6ut. 3.7 onpegensiem 3HadeHHs AT, H 3aHOCHM
B OJaHK. :

Puc. 3.5. Cxema Tl-o6pasnoro crosika.

4. Ilo dopmyse (3.28) onpepensieM 3HayeHHsi ATy H C OKPYIJIEHHEM HO LEJBIX

arocum B Grank. Hanpumep, At = 0,86 55740: = 9,07 = 9°C.




Ta6nuna 3.23. Hopbop HarpepaTensHux NpuGopoB CTOSKA

9 BT, npH cxeme -

}ég;ﬁzp . TIPHCOERUHEHHS Qnp- AT, | AT, 6. o Atnp- Q0sKM> Frp, Fr. Tun gouserTOpa
Diennn ¥ ccamsy | «causy | «cpep- Br °C °C. , °C | oC |Br/aum| o 81 B2 saw | okm | ;TH goi;x;;::;:ga
BBEpX> | BHUME> B:PYS»

101 5 1510 0 46 0 46 2 846 | 1 I 1 0,5 1,33 K2A-1,47K
201 18 1450 1510 | 59 2 61 3 690 | 1 i 1 0.5 1,65 K2A-1,84K
301 18 - 1400 . 2960 59 ] 64 2 665 | 1 1 [ 0,5 1,65 _ K2A-1,84K

* 401 16 1340 4360 57 7 64 2 665 | 1 1 I 0,5 1,57 ' K2A-1,84K
501 20 1280 5700 61 9 70 2 606 | ! i 1 0,5 1,66 K2A-1,84K
601 23 1220 6980 64 11 75 2 559 | 1 [ 1 0,5 1,73 K2A-1,84K
701 18 1160 8200 59 13 72 2 587 | 1 i 1 0,5 1,53 K2A-1,47K
801 18 1630 - 9360 | 59 15 74 2 568 | 1 i 1 0,17 2,72 K2A-1,84K

- 802 18 {630 | 10990 | 59 18 77 2 577 | 1 1 1 0.2 2,64 8
702 18 1160 | 12620 59 20 79 2 555 | 1,02 1 i 0,54 1,64 5
602 23 1220 {13780 | 64 22 86 2 479 | 1,02 1 i 0,5¢ ! 2,11 6
502 20 1280 | 15000 61 24 85 2 490 | 1,02 1 1 0,54 2,17 7
402 16 1340 | 16 2é0/. 57 26 83 4 495 | 1,08 1 1 054 'f 23 7
302 18 1400 { 17 620 59 28 87 4 452 | 1,03 1 1 0,54 2,7 8
202 18 1450 | 19020 | "59 30 89 4 430 | 1,04 1 1 0,54 3,03 9
102 5 1510 ] 20470 | 46 33 79 5 431 | 1,04 H 1 0.54 3,15 9
- ’ = 21980 : )



5. o Tabn. 3.8—3.10 onpenensiem sHauenust Atnp JJIst IPHGOPOB C KpaHaMu
JBOMHOM DeryJIMpOBKH.

6. Ilo gopmyJiam (3.33) u (3.34) onpesensiem spavenust Afny, JUs TPHGOPOB @
TPEXXOHOBLIMH KDAHAMH. sl

7. o d¢opmyse (8.26) onpenensieM SHaueHHe YCJNOBHOH BesHumHbl 0.

8. I'lo taba. 3.5 B sasucumoctu o1 O H Atnp onpeJiesiAeM YCJOBHYIO IJIOTHOCTh
TEIUIOBOI'O MOTOKA gy AV YYTYHHBIX PAfHATOPOB H LJIf KOHBEKTOPOB ¢AKKODL»,

9. I'lo 1aba. 3.6, 3.12, 3.13 onpeneisieM KOhGHIMEHTE Cg, By 1 Po. N
10. I'lo Ta6u. 3.14 u 3.16 onpenensieM ioLAaaL TIOBEPXHOCTH HATpEBa BTAXE-
CTOSRKOB. :

11. o ¢opmyne (3.36) onpezeinsieM TpeSyeMyr0 NJOIAML TIOBEPXHOCTH HArpe-
BaTeJIbHBIX NPHOOPOB.

12. o Ta6s. 3.17 onpepensieM KoJHYECTBO cekuMii papmatopoB M140-A0, a
no rabJa. 3.21 nopbHpaeM KoupekTOpbl «AKKODAY.

3.3. TMOPABJIMYECKMM PACYET CUCTEM OTOMJIEHMS

3.3.1. OCHOBHbIE PACHETHLIE 3ABUCUMOCTH

£

.
Iomrie notepu paBienusi Ap, Ila, Ha yyacrtke TpyGONpOBOfA C MOCTOSTHHEIM
JHAMETPOM ONpEREJIFIOTCS N0 (opMyJie

Ap (x L4 ng) .%1 T (3.40)

Tuppasaudeckuil pacuer cHCTEM OTONNIEHHSi YAOOHEE BBHINOJHATb, ONEPHPYS
E€MHUHIAME HaIopa.

Tlonuple notepu Hamopa M, MM, Ha y4acTKe TPYGONPOBOJAA C NOCTOAHHBIM IHa«
MeTPOM BLIYHC/AIOTCA N0 YPAaBHEHHIO

H = ;h_l___}_zg v 3
= (A M) 55 ¥ @3.41)

rae b — Gespasmepnbtii Ko UIHERT TPEHHS, ONPeNesIOmuil B 10/5X CKOPOCTHOTO
Jasienus (Hanopa) JHHeliHble NOTepH [aBJeHHst (HAMOPa) Ma ydacTke NPSMOT)
Tpy6onposoya ¢ LJHHOH, paBHOH ero BHYTpeHuHeMy nHaMeTpy d; | — psmna Tpy6o-
npoBoja, M; 2{, — CyMMa K03(p(UIHeHTOB MECTHbIX CONPOTHBJICHHI Ha pacueTHOM
yuacrke TpyOONpPOBOMA; U — CKOPOCThb TeIJIOHOCHTeJA. B TpyBonposose, M/C; g —
YCKOpeHHe CBOGOLHOTO majienust, M/c2; Y — NACTHOCTb TEIUIOHOCHTEs, KT M3,

3Havenne ko3gduuMeHTa TpeHHs A He ABJAETCA NOCTOAHHBIM H SABHCHT OT
pexuMa IBHXKEHHS TeIlVIOHOCuTeNs B TPY6aX, ero CKOpPOCTH, AHaMerpa TPy, SKBH-
BaJICHTHOM 11ePOXOBATOCTH BHYTpenHell noBepXHocTH TPYO. 3aBHCHMOCTD JIHHEITHBIX
noTeps JiaBjieHusi (Hanopa) oT pacxofa He FBJAETCA NOTOMY CTPOr0 KBajpaTHy-
Hoit. HecmoTpst Ha 970, MOXHO HCNOJIB30BATH YCpefiHeHHble 3Havenus A/d, pasmuy-
Hble TIPH HCKYCCTBEHHOM M eCTeCTBeHHOH IHPKYJSIHH TelIOHOCHTENR B CHCTEMAX
oroniennst (tabs. 3.24), 4ro ofecneunBaer ROCTATOUHYIO JJISE NMpAKTHYECKHX pac-
YeToB TounocThb [2].

B pat6ore [23] npuBenenst nonpaBKH K XapaKTepHCTHKAM CONPOTHBJICHHSA TpPY-
6ONPOBONIOB, YUMTHIBAIOIHE YBeJHUeHHEe KO3(hGhHIHEHTOB THADABIHYECKOTO TPEHHS
¥ MECTHBIX COIPOTHBJICHHII IPH CKOPOCTHX, MEHBINHX TeX, KOTOPble COOTBETCTBYIOT
KBa[paTHIHON 3aBHCHMOCTH JiHHeflHBIX MOTepb Hamopa OT pacXofia, a TaKkKe HaMe-
HeHue Kosp(HIMEHTa TPEHHA A B 3aBHCHMOCTH OT OCTHIBAHHSA TEIJIOHOCHTEJIA B TDPY-
‘6onpoBofax. TIpHMeneHHe 3THX NONPABOK NO3BOJSET YBEJIMYHTbH TOYHOCTH pacye-
TOB, 4TO HMeET CMBICJI IIPH pacyeTaX TPYOONMPOBOAOB CHCTEM BOJSHOTO OTONJIGHHMSA €
OYeHb MaJIbMH pacnojiaFaeMeIME HAIMOPAMH MJH PacXOJlaMH Ma ydacTKax.

Tocne nopcraHoBRH B ypasHeHHe (3.41) sksHBasieHTHOro KoapHIpeHTa co-
NpOTHBJIeHHs1 TPYGONpoBOAa .

1
Lop =2 = (3.42)



NOJIYYMM OCHOBHYIO 3aBHCHMOCTb IS THAPaBJIHYECKOTO pacyetra CHCTEM OTOIICHUSA
METOHOM AHHAMHYLCKUX I{aBHeHHﬁ. an BBINIOJJHEHHM pacdYeToB B eJHHHIIAX Hanopa

v2
H = Coo + 2d 5 v- (3.43)
Cymma [, 1 Z0, HasbiBaeTcs NpHBefieHHHIM KOS(hHIEEHTOM COMPOTHBJE-
HHA y4acTKa CeTH.

Ta6auna 3.24. Hekoropsie rHApaBiyueckue napametpsl TPYGoNPOBOJOB CHCTEM
BOJSIHOTO OTOMNJEHHST

XapaxTepuCTHKa CONPO-~
Vepenuensie SHA%eHHA { “rynnerna 1 M TPYGO-
Jluamerper, MM Vnrﬁ.(y;[;;g)e G Mdg,, vl B cw- nposoga S - 104,
= — 2
veckoe |- o’ | CTEMax ¢ MHpKyAsumedt MMC/ (i;g‘&};nzlf':“:;we
n}z\mneﬂﬂe Kkr/a
A . 104,
yenos-| Ha- | BEYT- | mvyerjmz|  M/C | ecrecten- | mekyeer- | ecrecrmen- |uckycerrcn-
poli | PYX: | ped- . HOE BEHHOH Hoit HoH
Huift | Rt
Tpy6rl no FOCT 3262—75*% (0GbIKHOBEHHbIE)
15 21,3 15,7 1,08 680 2,8 2,7 3,02 2,92
20 26,8 1 21,2 . 0,323 1250 2,1 18 0,683 0,585
25 33,5 27,1 0,125 2000 1,5 1,4 0,188 0,175
32 42,3 35,9 0,04 3500 1,1 1 0,044 0,04
40 48 41 0,0235 4650 0,9 0,8 0,0212 0,0188
50 60 83 0,0084 7800 0,65 0,55 0,00546 0,00462
TpySst no FOCT 10704—76*
50 57 51 |0,968.10—~2] 7200 0,67 0,57 0,649-10—2 | 0,552.10—2
70 | 76 70 |0,274.10—2 | 13400 0,45 0,4 0,123-10~2 | 0,11-10—2
80 89 83 {0,138.10—2 | 19000 0,35 0,3 0,483-10—3 | 0,414.10—3
100 | 108 101 |0,629.10—3 | 28 000 0,25 0,23 0,157-10—3 | 0,145.10—3
125 | 127 i19 |0,327.10—3 | 39100 0,21 019 |o687.10—* | o,621-10—4
150 | 150 151 lo,126.10—3 | 63000 0,16 0,15 0,202-10—4 | 0,189.10—4

Mipumevanse [HppaBiuyeckue napaMerpbl ONPENENEHN MpH TeMIEpaType Boxs
80° C v mnoTHOCTH ee 972 Kr/m3,

CkopocTe BOApI B TPyGONpOBOJle ONpefelisieTcst Mo ¢Gopmyie
) v = G/9005ed?y, (3.49)
e G — pacxopm BOABI, Kr/d.

Ortciona pacXof TellJIOHOCHTENIS, COOTBETCTRYIOUIHI CKOPOCTH €10 B TPYGONpoBo-
ne 1 my/c, .

G
— = 900sd?y. (3.45)

3Havesus G/v st Tpy0 paaiuyHOIO NHameTpa NpuBENeHs! B Tabu. 3.24. Onm

TO3BOJISIOT TMOJIYYMTH CKOPOCTb ABHIKEHUS TE[UIOHOCHTEN Up, ., M/C, B TpySompo-
-BOJIe JAHHOTO IMAMeTPA NIPH H3BECTHOM PACYETHOM Pacxofie BOfbl Gpycys KI/4:

G
Upaca = Gpacq/ (T) . (3.46)

Tocsie moncranoBKu Boipaxenust (3.44) B (3.43) noayuum ¢opmyny, Kotopast
6yZer OCHOBHOH NP THIPABJIHYECKOM pacyeTe CHCTEM OTOMJIEHHH METONOM Xapak-
TEPHCTHK COMPOTHBJICHHA:

H = 8G?, (3.47).

rfe S — xapakTepUCTHKA CONPOTHBJEHHS 3JIeMeHTa CHCTeMBl OTOIJIeHHsi, PaBHasg
noTepe HAamopa B HEM NpH pacxoje Temionocktest 1 Krfy, mm/(kr/4)2, u onpenese-



Mas 1o ¢opMyJe
§= A G+ ) =AM G ), (3.48)

rne
A= 1/9002yn’d*2g — 3.4%

YReJsibHBI HHAMHYeCKHH (CKOpOcTHOM) Hanop B TpyGonpOBOAE, BOSHRKAWIHI NpH
NPOXOXK/EHUH YepPe3 HEro pacxofia | Kr/4 ¢ nJOTHOCTLIO TENVIOHOCHTENS p, KT/MS.
B pe3sysibrate npeoOpasoBaHus ¢opMyJbl (3.47) MOKHO NOJMYURTb 3aBHCHMOCTD

o=1/VS=GVH (3.50)
H 3aBHCHMOCTbH
H = (G/0)?, (3.51)

Kotopast ABJIAETCH OCHOBHOM NpH THAPaBJIMYECKOM pacuyeTe CHCTEM OTOIVIEHHS mo
MPOBOJANMOCTH.

» Benuuuna o, Kr/(q - mM®%), naseiBaetcs TNPOBOAHMOCTDIO 3JIEMEHTA ¥ YHCJIEHHO
paBHa pacxony BOALL B HeM, KI/4, Npu mepenafie Hanopa 3a cueT IHAPaBIHYECKHX
norepb 1 mm.

CyuiecTByeT ele HECKOJNBKO MeTonoB rmxpasmmecxoro pacueTa CHCTEM OTOI-
JieHusi (YOEeNbHEIX mnoTeph JaBJIeHHsl, SKBUBAJIEHTHHIX CONPOTHBJEHHH M Ap.),
OIHAKO B HACTOsilee BpeMs HauboJsiee ¥acTO NMPHMEHAIOTCH METONE! pacueTa CHETeM
OTOMJIEHHS N0 XapaKTEPHCTHKAM CONPOTHBJIEHHH H MO MPOBORHMOCTH B CBSI3H € MX
CPABHHTEJIbHOH MPOCTOTOH H YHOOCTBOM peasMsallMH NPH COCTABJICHHH MPOTPaMM
rast 3BM. C yuetom sT10ro 6oJiee NOAPOGHO M3JIOKEH. THAPABJHYECKHH pacyeT CH-
cTeM OTOINICHHA METONOM XaAPAKTEPHCTHK CONpPOTHBJIEHMS.

Ilpu nochienoBaTe/IbHOM COCAHEEHHH SJIeMeHTOB CHCTEME oTomenus (pHC. 3.6, a)
[OoTepst HANOpa B CHCTeME paBHA CyMMe NOTEPb HANOPA B OTHENbHBIX 3JIEMeH-

Tax: &
Ed.;zr; 46, ?2 aa;aE . H=YH, (3.52)
ey - , igl f

Y dib: v . Ilpn atoM pacxon BOABI B CHCTEME H Ha Kax-
- pbi Y 8 H, /) JIOM 3JieMeHTe (YYacTKe) ORHHAKOB:
6 1% Gi%; St G=G;=const (i=1,2, ..., k. (3.59)
dy; Gy % Sk Puc. 3.6. CoefluHeHHe SJeMEHTOB CHCTEM OTOIJIE-
5 HHSE: ,
¢ — nocnepoBartensHoe; 6 — mapasnsenvHOe.

XapaKTepucha CONPOTHBJICHHHA CMCTEMbl paBHa CyMMe XapaKTEPHCTHK CO-
MMPOTUBJACHUA OTHEJbHBIX 3JEMEHTOB:

k
§=¥ 8. (3.59)

=1

Ilpy napasyiesbROM COSOHHEHHH 3JIEMEHTOB (YYaCTKOB) CHCTEM OTOINJIEHHS
{pHc. 3.6, 6) noTepu mamnopa B CUCTeMe U B KAXKAOM H3 MapalijielIbHO COEfHHEHHEIX
YUaCTKOB OJHHAKOBLI:

T=H;=const (i=1,2, ..., k). (3.55)

Pacxon sonwl, mpoxonsiieii Yepe3 CUCTEMY OTOILIEHHS, PABEH CyMMe pz{cxo,uos,
NpOXOJALIMX . YEPE3 OTHEJIbHBE YYACTKH!:
: : k -
G=Y G . (3.56)

=1



XapaKTepﬂcha CONPOTHUBJIEHUA CHCTEMBI OTOIWICHHST ONPEAEJIfAeTCa no- (i)Op-

My.ne - {
§S=— . (3.57)

e

i==1

N
Pacxol, EOAB Yepe3 KAaKJIBE sJIeMeHT (Napaiie/IbHO COEIMHEHHH yuacToK)
IpH H3BECTHEIX XapaKTePHCTHKAX COMPOTHBJEHUH OTHEJBHEIX 3JIEMEHTOR

Gr= !

: %
- —_ 1
- VS Y ——
Vs

Vs seipamenus (3.58) cienyer, 4ro npy NapauiesbHOM COSHHEHHY SJIEMEHTOE,
CHCTEME! OTOILIEHHS PACXONIB EOJBI 4EPes OTHEJIBHEIE SJIEMEHTH! 0GPATHO MPONOPIHO-
HAJbHbLl 3HAYEHHAM KBAJPaTHOIO KOPHS H3 XapaKTePHCTHK CONPOTHBJICHHA 3THX

3JIEMEHTOB: V“""
: Gn _ VS,
G Y5 (3.59)

G ' (3.58)

Jpmxyueil casioil WHPKYJISUME TEIJIOHOCHTEN B CHCTEMAX OTOIJICHUS - ABJS-
€TCsl PA3HOCTh HAIOPOB TEIUVIOHOCHTENS HA EXOLE B CHCTEMY H Ha BEIXONE W3 uee,
T. €. PACHONATAEMbIii HANOP, KOTOPBIA JVIS IMPKYJIALHMH TEMVIOHOCHTENS B CHCTEMAX
BOAAHOTO OTOILJEHHS IPHHHMAIOT CJICYIOIHM: . .

IIPH HENOCPELCTBEHHOM NPUCOEIHHEHHH CHCTEM OTOIUIEHHS K TEIJIOEBIM CeTSiM
Ges MOAMEIUMEANHS BOJBI K3 06paTHOro TPyGOnpoBoia — ue 6ojlee pasHOCTH HANO-
poB B mOJALEM KM o6paTHOM TPYGONPOBOAAX :
TENJIOROH CeTH Ha BBOJE B 3JlaHHE; “ Byt ﬂH.N

NPH HEMOCPENCTBEHHOM MPHCOCAHHEHHH CH-
CTEM OTOIVICHHS K TEllJIOBEIM CETSIM C MOAMEIlH-
BaHpeM BOJH M3 06paTHOrO TPyOONPOBOJA HACO-
caMu — PaBHEIM PACYETHOMY Hanopy, cosjlaBae-

Puc. 3.7. Homorpamma Ui onpejlefieHHst HAno- OO

pa, CO3NAaBAEMOr0O 3JCBATOPOM B CHCTEME BOJisi- A .

Horo otorsenusi (H, — pacrmojiaraembiii Haiop =

JUIA UHPKYJAUME B CHCTEME [OC/e 3J1eEaTopa; Swl Snn

H — pa3snocTb HaropoB B MOJAIOWEM K o6pat-
HoM Tpy6onpoBojax TefIOBOH CETH Ha BEOJE B
3[aHH ).

4 f 15 2u

MOMY HACOCOM, A SJ€BATOPAMH — DABHBIM HATOPY, COSNABACMOMY SJIEBaTOPOM K
onpefensieMomy no puc. 3.7. .
Koapguuuent cverfhns # npu sToM ompefiesiseTca no Qopmyrnie
T.,.—T

BX BLIX
L .. S (3.60)
= Tﬂbl)( - tg)

rne TBX H Tﬂblx
anesaropa, °C; £ — (akruueckast TemnepaTypa NoAMelBaeMOit BOzL, °C, onpesie-
JsieMast 1o opmyie (3.8).

[lpH OTCyTCTBHM NPENBKMOYEHHEIX HATPEBATE/IBHBIX NPHGODOB JICCTHHYHEIX
KJIeTOK, -PUCOSAMHERHBIX 110 aneBatopa, Ty, = T, riie T — pacueTHasi TeMnepary-

pa ceresoit Boptet, °C. Ilpy HaNMYHH TIPENBKAIOYEHHBIX HATPEBATEJIBHEIX puGopos

JIECTHHYHLLX KJIETOK C PaCyeTHOH TensoBoi Harpy3sKoit Qﬁ:z, BT, npucoelMHeHHBIX

— TeMrepatypa BOJIBI COOTBETCTBEHHO HA BXOJIE H HA BLIXOJXE H3



XO ajeBaropa,
* TI.B
—_ JILK
Ty =T—36. o (3.61)
CUcer
rae G, onpesesiercss 1o Gopmyde (3.7).
TIpu OTCYTCTEHM TPENBKJIOYEHHBIX HATPEBATENbHLIX HPHGOPOB, NMPHUCOEHNHHCH~
HBIX FOCJIE BJeBaTopa,

s

Toux =t + 3,6 -—QM— s (3.62)
Goyer

rae Q;mn_n ompefieNigeTca NS KuJblX 3naHui mo ¢opmyle (3.2), a gas oémécmeﬂ-
Hpix — 10 Qopmyne (3.4); Giye, ONpeRensercs no gopmyae (3.9).

A Ilpu HanuuuM DPEJBKJIOYEHHBIX HAIDeBaTesb-
08 HbIX NpHGOPOB C PACYETHOM TerJIOBOH HArPY3KOH
¢ / . -, BT, MPHCOSAHHEHHLIX TOCHE 3J€BaTOPa,

4 P4 ,

Q + I.B
% l/ TBb!X = tl‘ + 3,6 HOHC.;H . (363)
45 / Ueper
04 - .
03 Puc. 3.8. Homorpamma Jisi onpenesienust CpeHETO
02 NPUpPAEHHS [JIOTHOCTH BOJBI MPH OXJIaXAEHHH ee

20 W) 60 80 100 f20¢,°C - ma I°C.

B cucreMax BOASHOTO OTOIUIEHHS C MEXAHHYECKOH LMpKYJIANHeH TenvIoHOCHTe-
Jist pacnosiaraeMbelfl Hamop OMpPENEJISIOT C YYCTOM eCTeCTBEeHHOTO INepenalia Hamopa,
BO3HHKAIOWIETG' OT OXJaMJAEHHS TEIVIOHOCHTENIA B HarpeBaTe/IbHBIX TNpHGOpax
TpyGonpoeonax. EcTecTRenuplit nepenaj Halopa MOKHO He YUHTHIBATh B CIELYIOUIUX
cygadx: npH THAPABJHYECKOH YBs3Ke CMEXHEIX CTOSKOB B CHCTEMAX OTOMJIEHHH C
MeXaHHYeCKHM NOGY2KIAEHHEM, €CJH KX BHICOTa OTNHYaeTcs Mexee ueM ua 30%; npu
YEASKE BHYTPEHHHX WHPKYJIALMOHHEIX KOJIELl B CTOfKaX ofHOTpyOHbIx Tl-06pasubix
CHCTEM OTOMJIEHHSA C HHIKHEH pa3BONKOH U epeMBIUKaMH, PACTIOJIOKEHHBIME HE  HUIKe
/4 BHICOTHI CTOfIKA; MPH ONpPEJEseHHH PacnoJslaraeMoro Hanopa jjifg UHPKYJsUMH
TeNJIOHOCHTENS, ecyiu OH cocraeysieT menee 10% pacnosaraemoro Hamopa noGy-
JuTeNsi. ' ,

Ecrecteensblii Nepenaji yanopa YYuTHBAIOT B CEAYIOLIHX pasMepax: INpPH Olpe-
JleJieHdM PacnojyiaraeMoro Hanopa JJif UMPKYJsiMH TeIVIOHOCHTeNIA B CHCTEME —
90% makcuManbHOro sHaueHus npu ectecteennolt ¥ 40% — npu  MexaHHueCKolt
MUPKYJIALME; PH CHAPABJIHYECKOH YBSISKE CMEXKHBIX CTOSKOB (eC/iH pasHHLA B MX
BhicoTax Gosee 30%), MpH YBsA3Ke BHYTPEHHHMX HHUPKYJNALUOHHBIX KOJeL OJHO-
TPYyGHBEIX cuctem oTonJieHHs ¢ I1-06pasHBIMH CTOAKAMM H NEPeMbIYKaMH, pacriolio-
JKEHUBIMU HHIKE 2/, BHICOTHI CTOSIKA, H NPH YBA3KE [O3TAXKHLIX BeTBell rOpHaOHTalb-
HBIX CHCTeM oromiennsi — 40% MaKCHMaJbHOTO 3HaueyHs.

MaxcumanpHOe 3HAYEHHE €CTECTBEHHOrO nepemafia Haropa He, mm~ caenyer,
onpezeaaTh o GopMyaaM, npusefeuHpM B Tabn..3.25, B hopmynax (3.64) — (3.66)
He YYTeH €CTecTBeHEEII nepenaf namopa (C NOJIOKHTEJIBHBIM WJIH OTPHIATEEHBIM
3HAKOM), BOSHMKAIOUME K3-32 HECOBNAJEHHS LECHTPA 3JIeBATOPa MJM KOTJA C OCHIO
o6paTHOro TpyGompoBoa. DTOT nepenaf — oOIIHE JJist Beeil CHCTEMBL M He BJHSIET
Ha YBSI3KYy CTOSIKOB. Ero MOXHO OnpefiefiMTh MO (opmyJe -

H = ph (tr — to) _ (3.68)

rzie B — Pa3HOCTh I'eOfle3HYeCKHX OTMETOK OCH OGpaTHOM MaruCTPa/ii H 1EHTPa 3Jie-
BaTOpa HJM KOTJa, M.

B dopmynax (3.64) -— (3.68) f — cpensee npupanieHue IMJIOTHOCTH ' BOIBL NPH
oxnaxzuenuu ee Ba 1°C, kr/(M®.K). Ouo onpejensierca no rpagmky (puc. 3.8) [2]



Ta6nuna 3.25. 3aBuCHMOCTH st CTPEfEICHHS MAKCHMANLHOTO SHAYeHHS €CTECTEEHHOrO Mepenafa Hamopa He

CxeMa cTOSAIKA

Pacuetnas Gopmyana

TpuMenauus

n

Dty

i 1
H_=0,866 (3.64
e Gc'r

n
i
Hy=8]ho (¢, —1t,)— 0,86 —? (3.65)

3pece hi — paccrosiHue, M, ot ofpaTHolt Maructpa-
Jiu IO TOYKH, B KOTOpPOil M3MeHseTcsl TeMnepaTypa
BOHE! B CTOSIKE (374 TOYKA PACIIOJIONKEHA: B MPOTOY-
MBIX H IIPOTOYHO-PErYJIMPYEMBIX HArPEBATeJIbHEIX
nprbopax — Ha UX IOPHU3OHTAJLHON OCH: B Harpe-
BATEJBHEIX TNPHOEOPAX € 3aMBIKAIOHIUM YYACTKOM —
Ha YpOBHEe NpHCOEAHHEHHS OOpaTHOH TIOABOAKHM K
CTOSKY); ¢; — TelCBasi HArpysxa i-ro npubopa,
Br; Gcr— pacxoz, BOAL! B CTOfIKE, KI/4; 1 — KOJH-
YECTBO HArpeBaTeJIbHbIX MPHGOPOB

)
hy

A}
Hep=Bhytt; — top (3.66)

EctexTBenHbllt nepenay Hanopa onpenesisierca RJs
KaXXOOl TFOPHIOHTAJILHOH BETBY; hi—nmco’ra i-i

BETEBH Haz, OGpaTHON Maructpalbio, M

o xomag utw anchamipn " -

He; = Bhy (f; — 1) (3.67)

Ecrecteenneiil nmepenaj Hanopa onpezedserca Ans
OTHAEJNBHEIX HUPKYJNSIIHOHHEIX KOJIeL, NMPOXOAXIRHMX
4yepes HarpeBaTesibHble NMPUBOPHE hi — BHICOT2 OCH
i-r0 HarpeBaTesbHOTO NPHOOpa HAK, cepefiuHOll KOT-
Jia UJIY OChIO 3J1eBaTopa, M )



HIH pacCUHTBIBAeTCs MO (Popmylie
ﬂ - Yo — Yr
tr —1o

. (3.69)

Besinupza €CTECTBEHHOTO DNEpenafa HAropa, BOSHHKAWIErO OT OXJAXJCHHS
BOJILl B MATHCTPaJIbHBIX TPYOOIIPOBOAAX, IJisl CHCTeM C MEXaHMUYECKHM MCOYXXIeHHeM
NPy HAJMYHH TETJIOM3OJSAIME MarkcTpajiell MOXET He YYHTHBATHCH.

Tennootiava CTOSKOB M NONBONOK YYHTHIEAETCS NP nopbope nyowiaju mo-
BEPXHOCTH HATPERATEJBHLIX MPUGOPOB U, CIENOBATENBHO, BXONUT B BeJHUMHY g; B
dopmynax (3.64) u (3.65). [losromy Benuuuna JIONOJHUTENBHOTO €CTECTBEHHOTO
nepernaya Hanopa BCJeACTEBHE OCTHIBAHKS EOIbL B TPYGONPOBONAX CTOSIKOB M TOJBO-
JIOK BXOJHT B BEJHUYHMHY €CTECTBEHHOTO MEPENafia Hamopa, OllpelelisfieMylo o 2THM
(opMyJiam, U OTAENBHO HE YYHTHIBACTCH.

| 3.3.2. OBIYME PEKOMEHZALMM
NO BEINONHEHMIO TMAPABIMYECKOTO PACHETA

o PdcronaraeMbifi Harlop B CHCTeMe OTOMLIEHHS JOMKEH GHTh PACIpeNieNieH MERAY
CTOSIKAMH M MATHCTPaJigMu TaKuM 06pazoM,” YTOGH MECTONOJIOMEHHE CTOSKOB Ha
MarucTpaJii He BJHSAJIO Ha THAPABJKYECKYIO YCTORUHBOCTD cHCTeMbl. Jls BhinosHe-
HHsI 3TOro TPpeGOBAHNA NPHHUMAIOTCH CHEAYIOULHE TIOTEPH HANopa B OTHEJbHBIX SJle-

Ta6anunpa 326, RonycTumne PACKOAbl TENNOBOCHTENA B -rpyﬁonposonax cHeTeM aommoro
©TONNEHHA € HACOCHO uEpRyRsinpei

% Maxcumanbibe Magcumanpuele
l;af‘:‘;g%lgﬁ;a/z‘;- MunuMaJLHEE ga;;gggll,]plg;!gz Munsmansusie
Fax munbx W | PACXOOBL, KT/d, 7aX uapx w | PACXOLEL, ur/d,
obmecTeennmx | AfA obecreuenns ofwecTsennex | A7 OCecnedenus
ananmi, IPO- yaaneHusi BO3- 3panmli, npo- | YAAEHHS Bosmyxa
KJanLPaeMEiX B | AYX@ ¥ TDY- 4 v | napmpaemmx, | B8 TPyCONDOEOIGE
dy, MM TIOME11.EHHA X CONPOBOEOB TOPH- v B NOMELIEHNSAX TOPH3OHTANBHBIX
- BOHTANBLHEX Gc3 Bea yxsiona H pep-
YKJIOHA ¥ BepTH~ THKAJIbHEX € Tel~
_BCrio- | KAALHEX € Tenso- BCTIO- JiohocuTeseM,
ocrop- | mora- | wocwTenew, nBh- ocHOB- | Mora- ZLBRKYLIHMCS
HLX | Tedp- | ZYIMMCS CBEpXy HeX | Tenp- | CBEPXY BHB3
HBIX BHU3 HBIX
>y
TpyHu: o FOCT 3262—75*% (o6LIKHOBeHNLIE) Tpy6u1 no F'OCT 10704—76*
15 820 1020 170 50 7200 | 10 860 1800
20 1250 39C0 310 70 13400 | 20 100 3350
25 2000 3000 500 80 19 000 | 28 500 4750
s 32 3500 5250 870 100 28 000 | 42 000 7C00
40 4650 7000 1160 125 39100 | 58 600 9770
80 7800 11 700 1650 150 63 000 | 94 500 15750
-

TIpuMeyanHne MakeHuMaabipe pacxomnsl BLMUCACHH TIPY CKOPOCTAK, HOPMHPYEMBIX
CHuﬂII 33-75: nnst TpyGoNpoBONOB, HPOKJAaJibiEa€MLEIX B OCHOEMBIX NOMCLUEHHsX, NpH d ==

= 15 MM — 1,2 M/c, npu d = 20mm—1 m/c, nna TpyConporonos, npok.nanmnaemux BO BCHIOMO~
raTeahHBIX TOMeILEHHUsX,— 1,5 Mfc zfsl BCEX AUAMETDPOB.

MEHTAX OHOTPYOHBIX TYHMKOBBIX cuCTeM: B cTosikax — 70—85% , B MarucTpanisx —
15—30% pacrniosiaraeMoil NOTepH HANOPA B CHCTEME.

Ho*repn Hanopa B UMPKYJSLEOHHEIX KOJIbUAX CHCTEMbl OTOIUIEHHSH, paccyM-
TauHOH C IOCTOSHUBLIMH NEpenajlaMd TeMnepatyp BOAH B CTOSIKAX, He HOJUKHEL OT-
Jmyatbes Gonee uem ua 15% npu pacuere 6e3 ucnosb3osanusg SBM u va 5% — npu
pacuete ¢ nomomeid SBM. Tlepenanst TeMriepaTyp BOMB B CTOSKAX CHCTEMB! OTOILJe-
HHS, PACCUMTAHHON C MepeMeHHBIMM [eperallaMi TeMNepaTyp BOIbL B CTOSIKAX, KaK
NPaBUJIO, HE JIOJIKHE! OTJIMYATECH OT PACUETHOTO Nepenajia TeMIeparyp BOJibl B CHCTe-
Me Gostee ueM Ha 15%.



PacriosiaraeMbil Hanop JJii CHCTeMbi OTOIVIEHHS OMPENEeJIsIeTCH No (opMyJe
1
Hpacn =T (Hy 4 Hy), »(3.70)

rne Hy — uarnop, CO3faBaeMbiil MeXaHHYECKHM HACOCOM HJIH riepefaBaeMet H3
HapY2KHOH CETH 3JIeBATOPOM, MM; He — ecTecTBeHHBI riepenajl Haropa OT OXJaik-
JIeHHs BOIBl B HATPEBATENIbHbIX MpuGOpax, MM. .

Jlo Hauana THJPABJHYECKOIO pacyeta CHCTEMbi OTOIJICHHST NPOBEPSIOT BO3MOMK-~
HOCThL Pa3MELICHHST HATPEBATE/NbHLIX MPUOGOPOB B MpefyCMOTPEHHLIX Mecrax. [Ipo-
BepKe NOCTATOYHO TMONBEPTHYTH OJMH-JIBA HATpeBaTesiblbiX npubopa € HauGosbiued
TerJiOROH HArpYy3Koii, B KOTOpBIE MOCTynaeT BOJia C TeMIepaTypoit, 6iu3Koll X Mu-
HUMaJbHON JJIsE NAHHOH CHCTeME! OTOIVIeHHS.

Ta6auua 3.27. MuHHMAJbHLe pacxoabl BOALI Gy, ANA BOCXOASUMX CTOSAKOB

©HHOTPYOHBIX CHCTEM CO CMELIEMHEIME 3aMBLIKAIOMHMH YUYaCTKaMd ¥ KpaHaMu ABoiinoit
perysupoekn C HuMHeft pasBOfKOA nopaloryeit marmctpanm [23]

JvamMeTprl, MM l:.g;‘;]ee?:_ﬂ 3navennst Gy, Kr/Y, npa BhicoTe TpHGopa b, M
i Typa BOLBI .
Ha BXojie
" B CHCTEMY 1
der | 43y dy | oromne- | 6,2 | 03 ] 04 (050607 0809 1
nun, °C
15 5 15 95 126 150 168 | 182 | 194 | 204 | 213 1 221 | 228 °
105 139 165 185 {201 | 214 | 226 | 235 | 244 | 251
20 15 20 95 148 173 192 | 207 | 219 | 229 { 238 | 245 | 251
’ 105 163 191 212 | 229 1242 | 253 | 262 | 270 | 277
25 20 25 295 214 325 365 |397 {424 | 446 | 466 | 484 | 499
’ 105 302 358 402 | 438 | 467 | 492 | 514 | 533.| 550

Mpumeuarnnga 1. Temnepatypa octeBilelt Bofbi NocAe OTKAIoueRnA mnpubopa npa-
HATa 25° C (¢ yueToM OCTATONHOH LHPRYJsNEM). 2. MuHHManbHele PacXofibi BLINHCJIEHL! IIpH
CKOPOCTH pBuxkeHus Boznm 0,25 Mm/c.

[lpn HasHaueHuH NuaMeTpPOBR TPYOOMPOBONOB HEOGXONHMO PYKOBONCTBOBATHCH
BeJHYMHAMH JOMYCTHUMBIX PACXOJNOB TemjoHocHTess (tabn. 3.26).

B opHOTpYGHEIX CHCTEMAX OTOIVIEHHS C HEXKHEH PasBOAKON PacXOl TemJIOHOCH-
TeJisl HA MIOBEMHBIX, BETBAX CTOSKOE C 3aMBIKAIONIHMH YYACTKAMH JOJKeH OLiTb He
MeHbite MUHuMagbioro G, Kr/u (tabi. 3.27), ompepnensemoro no Qopmyse

7 —
—oos2, )/ LW ¥ (3.71)

C0"{‘!(.!‘1

G

MHH

rned, . — BHYTpeHHHH JUAMETp 3aMBIKAIOUIEro y4acTKa, MM; A, — BEICOTa Harpe-
BATeJIBHOTO TpuGopa (pacCTofHue MEXKIY OCAMH NONBONSLIEr0 M OBPaTHOTO Tpy6o-
TIPOEOJIOB), M; Yy H Yp — IUIOTHOCTh COOTBETCTEEHHO OCTHIBLIEH BOJBI B HArpeBa-
Tenbuom npuope mpy 26° C u ropsuell B crosike, Kr/M%; [, — MPUBEIeHHbIH KO3(-

GHUEEHT MECTHOTO COIPOTHBJICHHS 3aMBIKAIOLIETO YYaCTKa PauaTOPHOTO Y3Jja MpH
OTKJJOYEHHH HarpesaTtesibHOTO MpHGopa.

Ilpu pacuete cucTeM OTOINIEHHS HCNONB3YIOTCA TabJuIb, XapaKTepUSYIOLIHe
TUJIpaBJHYecKue napaMeTpsl TPyGOrmpoBoNOR (CM. Tabi. 3.24), KoshHIEEHTH MeCT-
HBEIX COMPOTHBJICHHH H XapaKTePHCTHKH CONPOFMBJICHHA JAeTaslell CHCTeM BOJISHOTO
oronienud (rabn. 3.28). XapaKTepuCTHKH COMPOTERJICHUS Y3JIOB H 3JIEMEHTOB CHCTEM
OTONUIEHMS BBHIYHCHAAIOTCH NyTeM CYMMHPCBAHHS (C yueTOM NPaBHJ ONpPEeJENeHHS
XapaKTEePACTHK COMPOTHBJIEHUS MOCAENOBATENBHO H MApaieSibHO COCHHHEHHBLIX
JIEMEHTOR) COOTBETCIBYIOLIHX 3HaueHuil, B3sThIX u3 Tabn. 3.29—3.36.

Jnsi pacuera onHOTPYOHHIX H GHUMJISIPHBIX CHCTEM OTOIVIEHMS CJELYeT NOJb-
30BaTheA Tabi. 3.29—3.36, B KOTOPLIX IPUBE/IEHE! XapaKTePHCTHKH CONPOTHBJICHUS
NPUCOPHEIX Y3JIOB, MEKAYITAXKHBX BCTABOK M Y3JIOB IPHCOEMIHEEHHS K TOfaiouled



Ta6auna 3.28. KoathhuRueHTH MECTHRIX cONPOTHRICHE

netanelt cucrem oronneHns [20]

i § (B _uucaHTene) M XapakTEPHCTHKE COMPOTURNEHHS S 104, mn/(xr/9)2 (B 3HamMeHaTeNe)

s Tpy6onpoeonoe no F'OCT 3969—75%

IVMAMETPOM, MM

Jna vpy6onpoeonoe no I'OCT_10704—76*
LHaMeTpoM, MM

Heranu \
R ENENENEEE) s7x3 | 7ox3 | soxa | wexas| wrxa | 1soxa
IIporousrle BO3nyXocGOpHUKH H 15_ 1.5 1,5 1,5 | 1,5 1,5 1.5 1.5 1,5 1.6 1,5 1.5
pacuupuTebHLE COCYAR! 162 | 049 | 0,19 | C.06 | 0.04 | COI3 | 0615 0.0041 | "C,0021 | ©,00094 | 0,00049 | T,00019
PasunaTtopn KoJsoHuathie _l_(j__ 1.2 — — — — — —_ — — —_ —
L7 | 079
Kpanbl npoGroBEE 35 1.5 1,5 — — — — —_— — — — -
378 | 049 | 619
Benyuan ¢  BepTHKANBHEIMH TIIHH- _16 10 9 9 8 7 - —_ — — — —
zensMu : i28 | 325 | 112 | 03 | 019 | 0,058
Kpann  KBofiiofi peryJsMpoBkH C 4 2 —_ — — — —_ — - —_ — -
WHJTHE|pHYECKEMU TIPoBxaMu '4‘,33‘5 0.65
3agsraKKy NMapajlsesibHbe —_ — - —_ —_ — 0,5 -— 0,5 0.5 0.5 0,5
. i 0,00484 0.0007 | "0,00032 | 000016 |63 101
Kpanel TpeXXofoBele KOHCTPYKIHH 2 1,5 2 —_ — — - — —_— — — —
aapoga «CanTexjetanb» NpH IIpsi- 2,16 0,49 0,25
MOM NPOXORE
To e, npn Ipoxone € NOB0POTOM 3 _3 35_ -y —_ —_ —_— — —_ —_ — —
3,24 0,98 0,56
Orsonst THYTHE 90° 18 | _1 |05 0,3 .3 0, 0,3 0,3 0,3 0,3 0,3 0,3
.62 | 0% | 0068 | 0,012 | 0,007 | 00025 | 0,0025 | 0,00082 | 0,00041 | 000019 g 08 10—4| g.38. 102
. YTKH ruyTHe 0.8 07 | 06 0.6 0,6 0,6 0,6 0.6 0,6 0,6 , 0,6
! 0,66 | 0,23 | 0075 | 0054 | 0,012 | 0,005 | 00058 | 000162 | 0,00083 | 0.00038 } 0,0002 | 76.10—4
Cxo6ul THy'THIE 2 1,5 0,8 0,6 — —_ — —_ — -— — —
Ti6 { 45 | o0 | 0,022
TpsiseBukH 10 10 10 10 10 10 _lo 10 10 10 10 10
s | 355 | 755 | 04 | 0285 | Tt | TO.097 | 00274 | 00138 | LOCE3 | "0,0033 | 00013
Buesanuoe pacliipente 1 1 1 | 1 1 1 1 - 1 1 1
: 108 | 035 | 0195 | 0,04 { 0,0235 | 0,008¢ | 0,00068 | 0,00272 | 0,00188 | ©,000629 | 0,000827 | 0,000126
BHeaanuoe CyXeHHe 0,5 0,5 0,5 0,5 0,5 0,5 05 - 0,5 0,5 .5 0,5 0,5
o 552 | 71 | Toes | 0,02 | o012 | 0,0082 | T0,6048 | T.00137 | 0,00069 | C,C0031 | 0,C00163 |0 63.30—%
TpolHuKH ¢ NpoGkaMi JJs ChycKa 0,7 0,7 0,7 0,7 0,7 0,7 — -—_ — — - —_
BOAH 076 | 6,23 | 009 | 003 | 002 | 0,006 j



¥ O0paTHOHM MATUCTPaNsiM. YCIHOBHAS PasOMBKA CTOSKOB OTOMNEHHS HA STH 3JIeMEHTH!
NpUBENCHA HA DHC. 3.9. :

B LeJsX HHIYCTPHAJIHM3AIWH PEKOMEHIYETCH NPHUHHMATH CTOSKH TQCTOSHHOIO
nuamerpa 1o Beicote sianus (15 win 20 mm). Cocrapuble crosixu (43 TpyGONPOBOACE,
uMerolluX He GoJiee IBYX JIMaMETPOR), a TaK¥kKe CTOSKH AuMameTpoM 25 MM jonycka-
€TCH TPUMEHAThL TOJBKO IPH HEBOSMOXHOCTH THJIPABJMYECKOH YBA3KH  APYTHMH
crnoccGamu.

JlHameTp MOKHO CMEHHTB OJHH Pa3 B MeCTe CTHIKOBKH NPHBOPHOIO y3/1a H MexX-
Iysraxuol BcTaBku. Tpy6ompoeojl GoJbinero JHamerpa JOJMIKEH pAaCnoJiaraThCst
HIDKe, 4 MEHbUIero — Bblille CTHIKA. JlHaMeTpPHl YSJIOE NPHCOENMHEHHS CTOSKOB K
fiojatoell B OGPaTHOR MATHCTPAJIAM.MOTYT OTIHYATECH OT JUAMETPOB CTOSKOB.
He HOpMHPYIOTCS NHAMETPLI KOHUEBBIX YYaCTKOB (YYaCTKOE CTOSIKOB OT TOYKH

. ] 5
Puc. 3.9. 3neMeHTH ONHOTPyGHO- -
TO CTOSIKa: | v

a — Y1-06pasHoro, € FTPEXXONOBBIMH
Kpanamy; 6 — ¢ BepxHeH pasBonxoft
€ TDPEXXOLOBLIMH KpauaMHu; 6~—¢ BEPX-
HeH pasBOAKOH NPOTOWHOTO; I — fPH- 2 5
Gopubilt (pagMaTOpPHBIR KJIM KOHBEXK- 2 7
FODHBIN) Y3es; 2 — MemAystaxkHasi
BCT@aBKa; § — Y3eJ NPHCOeANHEHHS K .
nopawpweit Marucrpanu; 4 — ysedn 3 |,

npHCOeRUHEeHUst ¥ o6paTHON MarucT- 3!2 4 4

panu. N == 4 L
7 I}

!

a

MOJICOEAMHEHHSA K MaTHCTpasiu 10 GirKaiinero NpuGOpHOTO y3ia, a TAKKe yUacTKOB
CTOSIKOB, PACNOJIOKEHHBIX B IpeJleNaX TEeXHHYECKOTO NOMMONBS MM TeXHHYECKOro
STAXKA).

VYEBs3Ky noTeph Hanopa B UHDKYJISIHOHHBIX KOJBLAX CHCTeM OTOIJIEHHS JO
HOPMATHBHBLIX 3HAYeHHH peKoMeHJyeTcsl 0GeCeuHRaTh PH KOHCTPYHPOBAHUH STHX
CHCTEM 34 CUET OTHOCHTEJIBHO PABHOMEpHOH HATPY3KH CTOSIKOB H COOTBETCTBYIOLErO
non6opa NHAMETPOB HX 3JeMeutoB. IIpH HEBOSMOXKHOCTH YBASKM AOTEPh HANOPA B
UHPKYJANHOHHBIX KOJIBLAX YKA3aHHBIMH MCTOJlaMH HeOGXOHNHMO YyCTaHAEJUBATH
JpoccenbHbie WakObl. JlHamMeTp OTBEPCTHSA IPOCCENILHON IaHGH onpefiensgercs o

dopmyane
. dy =2 ]/—H: (3.7
ur

rzie G — pacxop TenjoHOCHTeNs B CTOSIKE, Krfy; Fy, — TpeGyemas noteps ganopa B
majiite, MM.

Juamerp oreepctHs maii6el oKpyrvsioT 1o 0,5 MM B Guuxadiuyo CTOPOHY. .
JlAs yMeHEILEHUST BOSMOMKHOCTH 3ACOPEHHs! OTBEPCTHS MUHHMANBHLIH JMaMeTp ero
MPHHHUMAIOT 3 MM.

B 146a. 3.30 1 3.32 He3aBUCHMO OT AHAMETPOR NPHHATHL CAEGLYIONILE JUTHHEL IOJ-
BOIOK K HarpeBarejibHLIM NPHOOpaM: ISt PETYJHPYEMBIX NpPHOOPHBIX Y3JIOB —
paBubie MakcuManpHO Jonyctumbiv o CHull 111-28-75; nng nporounnix  mpubop-
HBIX Y3JIOB — H3 YCJIOBUA ofecrcyeHH s KOMIICHCANHI TCIJIOBBIX y)lJII/IHeHHﬂ 1o
CHul] H-33-75. Tlpu apyrux AnuBax MONEONOK H HCIIOJNB3OBAHHH JUISi PACYETOB
TabiHYHBIX sHayeHHll XapakTepHCTHK CONPOTHBJIeHHs ysia (puc. 3.10) norpenr-
HOCTb B ONpejeJeyHH COMPOTHRJICHHS CTOAKA He3HayuTelbla. XapakTepUCTHKH COo-
TIPOTUBJICHHS Y2JIOB C KpaHaMHM ABOHHOR PEryJHPOEKH BBIMMCIEHBL MPH Koadduuu-
€HTax satekanus [20]. XapakTepHCTHKH CONPOTHBJIEHHA Y3JioB 9—I12 He 3aBuCHT
OT AnameTpa €TosiKa. XapaKTepUCTHKH CONpOTHBRIeHus pamuaropos PCI-2 B ommo-
H JIBYXpAJIHOM HMCTIOJHEHHH olluHakKoBwl. Jlns rpy3oe I, 2, 5, 6, 14 u 15 ¢ KOH-
BEKTOPaMH «AKKOpDJ» PacCTOSIHME OT OCH HHMHEH NOABOAKH JO DNPUCOCRHHHTEJb-
HOro crakana Npisumaercs 800 mm.



TaGauwuna 3.29. YepenueHinle aHadeHns KOS(b(bHU,HEHTOB MECTHBIX conpoTHn.nemm
TPONHUKOB NP OTBETBJSHHUAX CTOSIKOB OT NOJAOMMX B OGpATHBIX

marucTpanbtbix TpyGonposonos [37]

ConpotuBae-
HYE

MecTo nphco-
CZIHHEHHA

Gors/ Geg

0,1—0,2

0,2—0,3

0,3—0,4"

0,4—0,5

Grlp/ Ceo

0,9

0,9—0,8

0,8—0,7

0,7—0,6

0,6—0,5

B orBeTBACHUH

TMopaionnit Tpy6o-

TIPOBO,
& ponon,

! O6parHbIl prﬁo- 0 -1
npoBOJL '

B npoxopne Toaaomui prﬁo-

npoBox,

O6patHellt  Tpy6o-
TIPOEOX,

by by o Eﬁ dﬂﬂ'”
= = A npzrmam/x
d, e,
oy i e Doy Oy /7q % w
dm dhz d‘,:zﬂ dzﬁza 20
l6 7 5 . 9

Puc. 3.10. IlpuGopubie ysnbl cHCTeM OTOfLIe-
HH AL
1—18 — pna paguatopos uyryeHelx, PCT-2 u xon-
BEKTOPOB <AKKODJ»; “[9—22 — nna KOHBEKTOPOB
«Kompopm» KH-20.




Ta6anuya 3.30. XapakTepuCTnky conpoTHenenna §, mm/(xr/v)?, npuGopHLX yanoB
- OAHOTPYOHBIX CHCTEM OTONJMEHMA C MCKYCCTBEHRbIM nofymueHneM Ans paiHaTopen
WYTYHHBIX H CTAJNbHBIX Naneabluix PCI-2

g der =15 mM doq == 20 MM dor = 25 MM
g
ek
% : dyy | % | 9n2 |5.105) 3y | fm | dn2 [s.10¢fday | dm | 9m|s.100
TE
v 15 15 15 875| 20 20 20 93] 20 25 2 | 1,24
2 15 15 15 | 981 2 20 |.20 § 222} 2 25 20 | 1,83
3 '] 18 15 15 | 626| 2 20 20 | 1,43] 2 25 20 | 1,18
4 15 15 15§ 7,38 20 20 20 { L71| 20 25 20 | 1,22
5 - 15 15 ) 4% — 20 20 | Loa| — 2% 25 | 0,55
6 _ 15 15} 607] — 20 20 | 182] -— 25 25 | 0,64
7 — | 15 151 26| — 1 20| 20 es8] —| 25| 25§ ous
8 — 15 15 | 358§ - 20 2 | 061] — 25 25 | 0863
9 15 15 15 11306 15 | 15 15 13,06 — — - -
20 20 20 | 307 20 20 | 20 | s07| 20 20 20 | 3,07
— — — —_ 20 25 20 | 224} 20 25 20 | 2,24
10 15 15 15 | 14,18] 15 15 15 14,18 — | -— - —_
20 20 20 3,35 20 20 20 3,35 20 20 . 20 3,35
- -] = = 20| 5| 20 23| 20| 25| 20| 23
n 15 15 15 {0 15 15 15 ot — - - —-
20 20 20 | 2,66] 20 20 20 | 266{ 20 20 20 | 2,66
12 — 15 15 | 9.061 — 20 20 | 1,86 — 25 25 | 0,76
14 15 15 15 596 | 15 20 20 1,751 15 20 20 1,22
15 15 15 15 | 7.08] 15 20 20 | 2.03) 15 20 20 | 1,3k
16 15 15 15 | 346| 15 20 20 24| 15 20 20 | Lt
17 15 15 16 | 458 ] 18 20 20 | 1,52] 15 | 20 20 | 1.2
18 15 15 15 | 287| 15 20 2 | 21| 2 20 20 | 0,69

Ta6nuya 3.3, XapakTepucTaxa COnpoT sieuqa S, mm/(kr/u)2, KOH

BEHTOD08 <«AKKOII»

Mapka ; Mapxka Mapxka Mapxa

npu6opa S-100 i qnpubopa S-10f npubopa S-19* | ppuopa S-10t
KA-0,611 0,63 KA-1,80 1,76 KA-1 4k 2,18 | K2A-1,84k 4.4
KA-0,8n 0,82 KA-2,0n 1,94 KA-1,0x 2,36 | K2A-2,21k. | 4,78
KA-1,0n 1,01 KA-0,6k 1,43 KA-1,88  -| 2,55 |K2A-2,5% 5,16
KA-1,2n 1.19 KA-C,8x 1,62 K A-2,0x 2,74 | K2A-2,%4x 5,52
KA-1,4n 1,38 KA-1.0x 1,8 KoA-1,11k 3,66 |K2A-3,3Ix- | 59
KA-1,6n 1,57 KA-1,2x, 1,99 | K2A-1,47x 4,01 | K2A-2,68x 6,28



Ta6nuuya 3.32. XapakTepHCTHRM conpoTuBaeHust §, MM/ (kr/4)2, gpubOpHBIX Y3JI0B OJHOTPYOHLIX CHCTEM OTONJEHHA -

€ HCKyCCTBEHHBIM NOGy)XAEHHEM JIsT KOHEEXTOPOE «AKKOpA»

S.10¢ yanos S.10* yaJos S-10t yaanog S. 104 yagmg
1o puc. 3.10 o prc. 3.10 no pHc: 3.1 - no pec. 3.1
Mapxa der X dg y X | - P der X 4y X ’ dgy X dyp X dep X d3 .y X
npubopa X dyp X dyo X dpo R X dpo {13 X dy
1 3 5 7 2 . 9 |mporon- 14 15
HbBIX)
CpuH psp NO BEPTUKAND

KA-0,6x 15X16x15x15 | 9,43 5,96 15X%15x 15 5,63 2,16 7,78 15X 15x15 11,38 — 15X15X20 5,69 2,25
20x20x20x20 | 3,18 2,47 20x20Xx20 2,28 1,57 2,7 20%x20x20 3.91 1,47 20X 15%x20 2,13 1,44
25x20X25x20 | 2,34 2,17 256%25X%25 1,65 1,48 1.74 20X 26X 20 2,68 —

KA-0,8x 15x15x15%x15 | 9,62 6,15 15X 15X 15 5,82 2,35 7,97 15x15x15 11,97 - 15X 15620 5,73 2,29
20x20x20x20 § 3,37 2,66 20X20% 20 2,47 1,76 2,89 20x20X20 4.1 - 1,66 20X%15X20 2,17 1,48

. 25%20%25x20 | 2,58 | 2,86 | 925x25x25 | 1,8¢ | 1,67 | 1.93 | 20x®5x20 | 2.57 | —

KA-1,0x 15x15x16X156 | 9,8 6,33 15x 1515 6 2,53 8,15 15x15%15 12,15 — 15X 15x20 5,76 2,32
20X20%x20x20 | 355 | 2,84 20x20x20 | 2,65 | 1,9¢ | 3,07 20x20x20 | 428 | 1,8 20X15%20 | 2.2 1,51
25x20%25x20 | 2.7t 2,54 25X 25%25 2,02 1,85 2,11 20x25%20 3,05 —

KA-1,2K 15x15x15x15 | 9,99 | 652 15x15x15 | 619 | 272 | 834 15x15x15 | 12,34 — 15x15x20 | 58 2,36
20x20x20x20 | 3.74 3,03 20%20x20 2,84 2,13 3,26 20X20%x20 4,47 2,03 20%15%20 2,24 1,65
25x20x25x20 | 2,9 -2,73 25x25x25 2,21 2,04, 2,3 20x25x 20 3,24 — |}

KA-1,4x 15x15x15x15 | 10,18 6,71 15% 15%15 6,38 2.61 8,53 15x15x15 12,563 — ] 156x15x20 6,83 2,39
20X20x20x20 { 3,93 3,22 20X20x20 3,03 2,32 3,45 20%20X20 4,66 2,22 20X 16X 20 2,27 1,58
25x20x25%x20 | 3,09 2,92 25%25x 25 2,4 2,23 2,49 20X 2520 3,43 —

KA-1,6x 15X 15x16x 15 | 10,36 6,89 15X15X15 6,56 3,09 8,71 15X 1515 12,71 — 15x15%x20 5,87 2,43
20x20x20x20 | 4,11 3,4 20x20%x20 3,21 2,5 3,63 20X20X 20 4,84 2,41 20X 15x20 2,31 1,62
25X20%x25x20 | 3,27 3,10 25x25% 25 2,58 2,41 2,67 20X 256X 20 3,61 —

KA-1,8« 15X 15X 15x 15 | 10,55 7,08 15x16%x 15 6,75 3,28 8,9 15x15%x15 12,9 — 15X15x20 5,9 . 2,46
20X20x20x20 | 4,3 3,59 20%x 2020 3,4 2,69 3,82 20x20X 20 5,03 2,6 20X 15X20 2,34 1,65
26X20x26x20 | 3,46 3,29 25X 26X 25 2,77 2,6 2,86 20X 2520 3,8 — : '

KA-2,0r 15X 16X 15x15 | 10,74 727 15x15x15 6,54 3,47 9,09 ~16X 15X 15 13,09 — 151520 5,94 2,5

’ 20%20%20X20 | 4,49 3,78 202020 3,59 2,88 4,01 202020 5,22 2,78 20%x15%20 2,38 1,69
25x20x25x20 3,65 3,48 26 25X 25 2.96 2,79 3,05 20X 25x20 3,99 —



JIBa psfia MO BEPTHKANU

K2A-1,11x | 15X15x15x15 | 10,68 | 8,19 15%15x 15 6,88 1 4,39 |10,99 151515 | 14.99 — - 15x15x20 595 | 274
20X20%20%20 | 5,21 | 47 20%20x 20 431 | 38 513 | 20%20%20 6,34 — 20%15%20 2,44 1,93
25%20X25%20 | 4,59 | 4,47 25X 25%25 382 | 371 | 403 20%25%20 5,51 — . )

K2A-1,47x | 15x15x15%15 | 11,06 8,57‘ 15%15%15 7,26 4,77 111,37 15X 15X15 15,37 - 151520 5,31 28
2052032020 | 5,59 | 5,08 20320 20 469 | 418 | 551 20 2020 6,72 - 20%15%20 2,5 1,99
255202520 | 4,97 | 4,85 2539525 42 4,00 | 4,4 20% 2520 5,89 — :

K2A-182x | 15x15x15x15 | 1142 | ge3 15%15% 15 7,62 | 513 | 11,73 15%x15%15 | 15,73 - 15X 15x20 537 | 286
20%20X20%20 { 595 | 5,44 20X 20520 505 | 4,54 | 587 20520 20 7,08 - 20%15%20 256 | 2,05
25X20X25%20 | 533 | 521 252525 4,56 | 4,45 | 4,77 2025 %20 625 -

K2A-2,21x | 15X15x15x15 | 11,8 9,31 15%15% 15 8,00 551 | 1211 15%x15x15 16,11 — 15X 1520 5,42 2,91
20%20%20x20 | 6,33 5,82 20X 2020 5,43 4,92 6,25 20 2020 7,46 — 20x15%20 .| 261 2,1
20%20x25%20 | 5,71 5,59 25%¢25%¢ 25 4,94 4,83 5,15 20 25% 20 6,63 —

K2A-2,58« | 15%15%15x15 | 12,18 9,60 15%15% 15 8,38 589 | 12,49 15x15%15 | 16,49 - 151520 5,48 2,97
20%20%x20x20 | 6,71 6,2 20% 20X 20 5,81 53 6,63 20X20X20 7,84 — 20X 1520 2,67 2,16
2B20x25%20 | 609 | 597 25%25% 25 532 | 521 | 553 20 2520 7,01 -

K2A-2,94 | 15X15x15x15 | 12,54 | 10,05 15X 15X15 874 | 6,25 |1285 15%15%15 { 16,85 — 15X 1520 553 | 302
20x20x20x20 | 7,07 | 656 | Soxeomo | 617 | 566 | 699 | 2oxo0xe0 | s - 20x15%20 | 272 | 22
25% 20X 25%20 | 6,45 | 6,33 25%25% 25 568 1 557 | 589 20% 253¢20 7,37 -

K2A-3,31k | 15x15x15x15 | 12,92 | 10,43 15%15% 15 812 | 6,63 [1323 15x15%x15 | 17,23 - 151520 5,58 3,07
20X20X20%20 | 745 | 6,94 20% 2020 655 | 604 | 7.37 20%20%20 8,58 - 201520 2,77 2,26
%Bx20x25x20 | 683 | 671 253¢25% 25 6,06 | 5,95 6,27 20%25%20 7,75 - .

K2A-3,68 | 15%15x15x15 | 13,3 | 10,81 15x15%15 9,5 7,00 | 1361 15%15%15 | 17,61 — 15%15%20 563 | 312
20X 20%20%20 { 7,83 7,32 20X 2020 6,93 6,42 775 20X 2020 896 | — 20%15%20 2,82 2,31

25%20X%25%20 | 7,2F 7,09 25%25% 25 6,44 6,33 6,65 20%25%20 8,13 —



Ta6nuna 3.33. XapakTepucTuxn conpoTuprenus §, Mm/(kr/u)2, npuGopueix yanon
OMHOTPYOHEIX CHCTEM OTOANEHMH T HCKYCCTBEHHBIM ROGYIKAeHMEM
A" KoHuesnX kousekTopor «Komboprr KH-20

S-10* yzade tio puc. 3.10
19 21 - 22
Mapka npréopa- \

: £ HEH N 1 2 V2 nE
i - _USE 'US'E’ “scl‘l‘ 'nscﬁ] .;5'11' 'ép';cli‘ 't:scl\ll
KH-20-0,75% 137 | 803 | 2,76 1,76 43 2,02 157
KH-20-O,.95K R 1,6 8,16 2,89 1,89 4,43 2,15 1,7
KH-20-1,1x 1,37 | 803 | 2,76 1,76 4,3 2,02 1,57

KH-20-1,4x 1,5 816 1 2,80 1.89 4,43 2,15 L7
KH-20-1,7x 1,63 |.820 | 302 2,02 4,56 2,28 1,83
KH-20-25 1,76 | 842 | 315 2,15 4,69 2,41 1,96
KH-20-2,3x 1,80 | 855 *| 3,28 2,98 . 4,82 2,54 2,09
KH-20-2,6x 2,02 | 868 | 341 2,41 4,95 2,67 2,22
KH-20-2,9¢ 215 | 881 | 354 2,54 5,08 2,8 " 235
KH-20-3,2% %28 | 894 | 367 [ 267 | 52 293 | 248
KH-20-3,51 241 | 907 | 38 2,8 5,34 3,06 2,61

Ta6rnuya 3.34. XapakTepucTuky CONpoTuBnenus S, MM/{Kr/4)2, NPUSOPHEIX y3NOB
ORHOTPYOHGIX CHCTEM OTOIMNEHMA € MCKYCCTBEHHHIM NOOYKAeHueM AJA NPOXOAHBIX
- KoHBekTOpoB cKomdopte KH-20 fipu MoSeiX gHaMeTPax CTOSKOB

S-10* y3nos no puc. 3.10
19 | 20
Map“a npuﬁopa - KosmuectBo nocyiefoBaTe/IbHO CO(‘!}!IHHEH“MX KOHBEKTOPOB

1 2 s | 1 2 3
 KH-20-0,80 . 0,59 1,17 1,76 0,55 0,64 0,73
KH-20-1¢1 022 1,43 2,15 0,57 0.67 077
KH-20-1,20 0,59 1,17 176 | 085 0,64 0,73
KH-20-1,50 0,72 1,43 9,15 0,57 0,67 0,77
KH-20-1,800 0,85 1,69 254 0,59 0,7 0,82
KH-20-2,1n 0,98 1,95 2,93 0,6 0,72 0,86
KH-20-2,40 1,11 2,21 3,32 . 0,62 0,77 0.9
KH-20-2,70 1,2 2,47 < 31 0,66 08 0,96
KH-20-3n 1,37 2,73 4,1 0.65 0,83 1.03
KH-20-3,3n 1.5 2,09 4,49 0,67 08 |- 104
KH-20-3,61 : 1,63 3,95 4,88 0,68 0,89 11

) | I




TaGnrna 3.35. XapakTepycTHKH cONpOTHBIeHMT S, MM/(KT/4)?, MEXAYITAKHEX BCTABOK

A5 npoMexyTOYHHX staxell; NpeGOpH perysnpyeMue ,

JJisi BEPXHHX 5Ta-
>Kefl RepPTHKAJIBHBIX
CHCTeM C Bepxuel

[ npoMexXyTOYHEIX 3TaXeH; MPHGOpL IPOTOYHbIE

pasBOJKOL
d‘T . sﬁt ‘{cr R ALY, — f(cr §I
b} =
LM = S-10¢ I, m dor, MM | S-10% I ™ = & [Lw dey, MM S-10* 1, M dor, MM S$-10¢
'us . 5’ %)
19 ) 15 7,6 1,9 15 95 2 15 | 58| 2 15 7,89 2 15 9,79
20 1,53 20 1,92 20 1,17 20 1,59 20 1,98
25 0.42 25 0.5 2% | 035 % 0,44 25 0,52
2 15 7.88 2 15 972 | 2,1 15 | 613| 21 15 8,17 2,1 15 10,01
20 1,58 20 1,9 20 1,23 20 1,64 20 2,01
25 0,44 25 0,51 25 | 037 . 25 0,46 25 0,53
2.2 15 846 2.2 15 10,37 2,3 15 | 672 23. 15 8.75 2.3 15 10,66
20 1.7 20 2,08 20 1,35 * 20 1,76 20 2,14
25 - 0,47 25 0,55 25 0,4 25 0,49 25 0,57
25 | 15 9,33 2.5 15 11,23 26 | 15 | 750 26 15 g6 | 26 15 11,52
20 1.88 . 20 2,24 20 1,52 20 1,94 ’ 20 2.3
) 25 0.53 25 0,6 25 0,46 .25 0,55 25 0,62
28 15 - 10.22 28 15 12,1 2.9 15 847 g9 15 10,51 2,9 15 12,39
20 2,.5 20 2,44 20 1.7 20 2.11 20 2,5
25 0,58 25 0,66 925 0,51 25 0,6 25 0,68




Ta6anuna 3.36. XapaktepucTuku conporusiesnsi S,

MM/{¥r/4)2, yanos

nIpucoe AUKEHHs OJIHOTPYOHBIX CTORKOB K MArucTpalisiM CUCTEM OTONJEHHA
1l — K nopjaromeii, O — K 06paTHOM)

Vsen d, MM t S-IO‘4
. N \'3“\ .
15 35,1/22,6 87,9/24,4
50 ~ -1 20 24,5/16 . 8/5,2
B 25 20,6/13,1 2,6/1.6
g] |
v 120
=
2 e 15 30,4/17,9 32 8/19 3
< 20 21.4/13,1 7/4,3
,,)“\) 3 25 18,2/10,7 2,3/1,3
L1 .
= 150
g
x 15 29,5/17 31,9/18,4
- 11-3 20 20, 7/12 2 6.7/4
y 25 18/10,5 2,3/1,3
" %50
’ 15 32/19,5 384,6/21,1
8 -4 2 29,4/13,9 7.3/4,5
x &3 25 19,2/11,7 2,4/1,5 .
0
£
150
i 15 26,1/13,6 28 2/14 7
o -5 20 18,5/10 6/3,3
B 25 16.5/9 2,1/1,1
150 &
= h 15 35,2/%.515 38,1
-6 20 24,6/16, 8/5,2
MR 00y 25° 20,7/13,2 2,6/1,7
B !




Hpodoracenue mabr. 3.35

¥Yaen d, mmM ¢ S. 10t
(S
150 = 15 26.2/13,7 28,3/14,8
w5 168 n-7 20 18.6/10,1 6/3,3
25 16.3/8,8 3/1,1
EU—H—-
or o
3 15 30,5/18 32,9/19,4
"% S -8 20 21.4/12,9 7/4.2
Ly o > 25 17.9/10,4 2.2/1,3
300}
1100 _,
15 925,2/12,7 27,2/13,7
%0 :1':[ . -9 20 18,1/9,6 5,9/3.1
i % 16,5/9 2.1/1,1
S " .
) L 5
2 15 26,5/14 28.6/15.1
‘\g o T-10 20 18,7/0.12 6,1/3.3
S 95 16,7/9.2 2.1/1.2
&
R
15 28/15.5 30,2/16,7
- o -1 20 19,7/11,2 6.4/3.6
. |8 25 17.2/9,7 2.2/1,2
N
. 0 61 15 19.-:; 21,1
o : 20 12. 4.2
! 0_ %—{ 25 9.8 1.2
F
"6[
20
=5 15 14,8 16
;gl 0-2 20 9,9 3.2
%‘%I 25 T4 0,9
15 13,9 15
0-3 20 9 2.2
25 6,2 0.8




IIpodorsicertie maba. 3.36

Yaen d, MM t S-10%
151 D
By 15 16.4 7.7
0-4 20 10,7 3.5
S 25 8.4 1.1
-
50
15 10,1 10,9
- S 05 20 6,5 2.1
g 25 55 0.7
(50
15 18,7 21,3
S 0-6 20 12,9 4,2
B 25 9.9 1.2
70 '

15 10,6 11,1
07 20 6.9 2.2
%5 55 0.7
15 7,6 8.2
08 20 48 1,6 -
25 42 05
-
15 19,5 21,1
y 50 12,3 4
09 25 88 LI
15 14,8 16
o-10 20 9,4 3,1
25 6.4 08
15 13,9 15
O-11 20 8,5 2,8
2 0.7

25 5,:

lMpuMmeuause B gHcRTeNe — NpH YCTaHOBKe BEUTHNEH, B SHaMenarene — npn ycTas

HOBKE ITPOCKOBBIX KpaHoB, e



3.3.3. (MOPABRNMMMECKMA PACHET OFHOTPVBHEIX
TYNMUMKOBbIX CUCTEM OTOMNEHUA
METOHOM XAPAKTEPUCTUK COMNPOTURIEHMH

VlcxofHbIe NaHHbIE [UIS PACYETA CHCTEM OTOIJIEHHS HE 3ABUCAT OT TOTO, KAKHM
cnoco6oM (C NOCTOSHHBIMH HJTH [ePeMeHHbIMH NePerafiamy TEMIEPATYP BOABI B CTOS-
kax) Befercst pacuer. OHH JOJDKHBI BKJIOYATD CJIEJlyIOUlee: aKCOHOMETPHUECKHE CXe-
MBI CTOFIKOB € HAaHECEHHEM apMATyphl, YCTAHOB/IEHHOH Ha HUX, M YKa3aHHeEM TeMIo-
BHIX HarPY30K KaX{HOTO C10fKa; aKCOHOMETPHYECKHE CXeMbl Marucrpaneil c HaHe-
CeHHeM apMaTyphl (3TH CXeMBI ZIO/KHEL OHITh PasGUTHL HA YYaCTKH C YKa3aHHeM HX
JUIHH ¥ TEIUIOBBIX HATPY30K); NAPaMETPE! TEMIOHOCHTRNA ZJ1sl CHCTEME! OTOMJICHHS.

Crioco60oM ¢ gpeMeHHEIMY TlepernanamMi TeMIepaTyp Boobl B CTOIKAX PeKOoMell-
JiyeTCsl PacCYMTHBATL TOJIBKO PaflHaTOPHblE CHCTEMBl OTOILIEHHS.

Pacuer BHICMHAIOT B TAKOH NIOC/NeA0BaTENbHOCTH.

1. Onpenensilor pacnoliaraeMbiit Hanop AJIsl CHCTEME! OTOINIEHHS MO ¢opmy-
ae (3.70).

2. INpunumarot (opneﬂmpmaotmo) NoTepIo Hanopa B cTOAKax H cr.opr MM, pan-
uyo 70—85% pacnonaraemoro Hamopa:
H, = (0,7 = 0,85) Hyoen 3.73)

eT.op

-

~ 3. B cootBercTBytomye rpadel 6iaanka (cm. Taba. 3.37) 3aHOCAT HOMEP y4acTka
(crofika), TenJIOBYIO Harpyaky yuyactka (Q, Br), sy yuactka (I, m).

4. B rpady «[Ipeasapurtencuor (cM. tabn. 3.38) 3anocAT BHMHUC/IEHHBIE Xapak-
TEPHCTHKHU CONPOTHBJECHHS CTOSKOB. JlHaMeTpEl BCeX CTOSIKOB MPH 3TOM MPUHHMAIOT
OopMHAKOBLIMH M paBHEIME 20 MM. Crrenyer yOenuThesl, YTO pACXOJ BOIBL B NOLBEMHBIX
YacTAX CTOAKOB CHCTEM OTOTUIEHHS C HIDKHeH PasBOLKOH U B CTOAIKaX CHCTIEM C OMpo-

KUHYTOH LMpKYyAsnHuel 60Mblle MUHHMATLHO AOMYCTHMOrO Gy, BBIMHCJIEHHOTO MO

dopmyne (3.71) unu npunsatoro no tabn. 3.27. Ecau pacxon BOgH MeHbLIe GMHH,

JHMaMeTp CTOsIKa CJIefyer npuusth 15 MM. XapakTepHCTHKY CONPOTHBJ/EHHA CTOSIKA
- BRIMHCJIAIIOT CYMMHPOBZHHEM XaPaKTePHCTHK COMDOTHB/IEHHS 3J1EMEHTOB CTOfIKA.
Tlpu pacuete cucTeMbl OTOIJIEHHS € MOCTOSHHBEIMH HEPENafaMu TEMNEPaTyp B
CTOAKAX Ha/IbHeias N0CAeN0BaTeENBHOCTD pacuera BeIr/ISIAHT CAIEAYIOUM 00pasom.
5. OnpenensiioT u 3aHOCAT B GIaHK PacUeTHBIHl PacXof TEMJIOHOCHTeNsl B CTOs-
KaX ¥ MarHUCTPa/ifaX CHCTEMbl OTOIMJIEHHS:

Q;
Gt = 0,86 77— 3.749)

6. TIpOUBBONAT NPEABAPUTEBHE pacyer [0TEpPb HaNopa B KaX/JIOM CTOSIKE CH-
CTeMbl OTONJIEBHUA:

i = ScTtGpl' (3'75)

Okonuare/bHBIA pacyeT AMaMeTPOB CTOSIKOB U MAricTpasell BeAyT napaiieinb-
HO.

7. TlpousBoIAT OKOWIATEJIbHBI pacyeT HHameTpa JAajJbHEro CTOfKa U 3a-
' HOCAT fannbie B rpady «OKOHUaTeIbEOY. U3MeHs0T IuaMeTpsl KOHIEBHX YYaCTKOB
CTOfIKa, YSMOB U MEXK/YSTAXKHBIX BCTABOK, C TEM YTOOH pacueTHasi HOTepsl Hanopa B
JaNbHeM CTOsIKe cTaJsia MPHOMIHSHTEIbHO PaBHOH OpHEHTHPOBOYHOMH!

Hy=H (3.76)

JuaMeTpht H3MEHSIOT NOCJ/IEAOBATENBHO, HAYHHAA C OAHOTO KOHIA CTOsIKa (OGhIY-
10, for o6paTHON MarucTpamu).

{CTofKH HyMepyIOTCSl, HayWHas C Ha;mbHEro, HOSTOMY HHZAeKc | osuayaer
RanbHMA CTOAK, HHTEKC 2 — npeqnecTByiowui eMy u 1. A

8. HasHauaior [uaMeTp yuacTKa MariCTDa/H MeXIy CTofKaMu 1 u 2, BbluHcis-
10T DpHBefieHHBI KO3(UIHEHT CONPOTHB/ISHUA yuacTKa MarkCTpaJH U NOTepIo Ha-
nopa B HeM, B ueax ynpoleHus pacuera AJHHY ¥ XapaKTEPHCTHKH CONPOTHBJIEHHS

cr.opt-



HONAIOILETO Y OGPATHOTO YYaCTKOR MaruCTpalld PeKOMeHJyeTcsl CYMMHPOBaTh U
3arHCHIBATL B OHY CTPOKY.

9. Onpenensior pacnoiaraeMeiii Hanop Ajs CTofAKa 2, paBhLti CyMMe NOTEPh Ha-
nopa B fiaibieM crosike 1 M B MarHeTpaiu Mexy croakamu 1 u 2:

Hcr.pacn2 =Hp + Hy o (8.77)

10. Onpenensiior TpeSyemylo XapaxTepHCTHKY CONpPOTHBJIEHHS CTOfIKE 2:
D .
Srpc62 = Hcr.pacn2/0p2 . (3.78)

11. Hamenssi fuaMeTpbl KOHIEBBIX YYACTKOB, Y3JIOB M MEXIY3TAXKHBIX BCTa-
BOK, JOOUBAIOTCH, yTOOLI JeHCTBUTeNbHAsl XapaKTepPHCTHKa CONPOTHBJACHHS CTala
npubananTebHO paBHOH TpebyeMoii:

Sn2 o= STDEGQ' (3.79)
12. BbuucasioT nefiCTBHTENLHYIO 0TEPIO Hanopa B CTOfIKe 2:
Hpo= 38, sz. (3.80)

*
= 13. €paBHHUBaIOT pacnoJaraeMblii Hanop Jyif CTofKa 2 U KeHCTBUTENBHYIO NOTe- -
PO HATOpa B HEM, KOTOpas He IOJKHA OTJIHYATLCH OT pacnonaraemoro Harnopa 6oJee
uyeM Ha 15%.

14. PaccuuTHIBAIOT CHELyIOWHE YYaCTOX Mamcrpanen, CIeAyIOIUH  CTOgK
B T. J. O KOHIA paccuuvbiBaeMoll BetBH. [Ipn 9TOM HCHOABSYIOT opmyant (3.77)
— (3.80), rmeHomep croflKa IpHEMMaeT 3Hayenus ot i = 3 po i = k (k — uncio
CTOSIKOB).

. 15. YBsasEIBaIOT MOTEpH Hanopa B BETBSIX, H3MEHSs AHAMETPE! KOHEYHEIX yyacT-
KOB MarHCTpaseil.

16. YBs13HIBAIOT NOTEPH HaNoOpa B NOJYKOMBIAX, HSMEHSIA fHAMeTPhl KOHEYHBIX
y4aCTKOB NOJYKOJMeL.

I'lpu yBaske notepb nanopa (nmn. 15 u 16) Auamerp nopaiollel MarucTpasu He
JoJI3eH YBeJHYHBATHCA MO XOLY TEJIOHOCHTeIs, a 06paTHOll — He f0MKeH yMeHb-
markCs.

Ilocnie mpuoGpereRus ONPENENEHHOrO OMNBITAa MOMHO HECKOJILKO YNPOCTHTD
NOpSAIOK pacyeTa U He pacCYNTHIBATL BCe CTOSIKU Ha quamerp 20 MM, a, OLEHHB
BOSMOXHYIO [IOTEPIO HAOpa B HHX, CPa3y BBUHCIUTL HYXKHEIH JuaMeTp.

Tlpu pacyeTe ciicTeMBl OTOIJIEHHS C NePeMeHHBIMH riepenajiaMi TeMNepaTyphl B
CTOfIKAX NOCTEA0BATENBHOCTD pacueTa, HaYkHad C 1. 5, BHIVIAJHT CIELYIOUHM OG-
pasoM.

5. 3nas puamerp pasibHero (i = 1) CTOfIKa U NpuHHUMAaA TeMnepaTypHBil nepe-
Taj B HeM PaBHEIM Iiepelafy TeMIepaTyp B CHCTeMe OTOTJIEHHS, HaXOJAT Pacxoi
BOAHl U MOTEPIO HAaNOpa B CTOSIKE:

Q
Gpy = 0.86 @3.81)
Hey = 8402y (3.82)

6. 3anocat B 612HK pe3y IbTATE pacieta fanbHero crosxa (Syp, Hyp Gypy Aly).

. 7. HasnauawoT IuameTp y4acTKa MarMCTPajy MEXIY NaJbHUM H npeJlecTByIo-
LIHM €My CTOSIKOM, BHIYHC/IAIOT NPHBeAEHHBI KO3(OUIHEHT CONPOTUBIIEHUS] YIaCT-
Xa W TOTePIO Hanopa B keM. B nessx ynpouieHns pacuera AMHHY U XapaKTEPUCTHKY
CONpOTHBJIEHHS: MORAIOUWEr0 H 0OPaTHOTO YYaCTKOB MarHCTpajH PeKOMEHIYETCs
CYMMHPOBaTh H 3allHCHBaTh B OFHY CTPOKY.-

8. TIlodopmyie (3.77) onpeRessioT pacrofaraeMblii Hanop s DpeAnocnes-
Hero (2-r10) cTosiKa, KOTOpHIE paBeH CymMMe MOTeph Hamopa B JaJibHEM CTOAKE H B
MarkcTpalni MeXEY J[aNbHHM W MpPeJUIeCTBYIOUUM €My CTOSKOM.

9. 3Has XapaKTepUCTHKY CONPOTHBJEHHs cTofika 2 npu AuaMerpe 20 MM
NPUHEMas PaclonaraeMblii Hanop AJis Hero 33 pacyeTHYIO IOTEPIO HANOPa, onpeje-



JISTIOT PACYETHBIM PacXOf BOABI IS STOr0 CTOfKa:

Gpo =V H5/S,. (3.83)

. 10. Haxozsat pacCueTHEIH TNepenaj, TeMneparyp TennoHOCHTENA B CTOfIKE 2:
Q2

At 5 = 0,86 G, (3.84)

7~ 11. IIpoBepAIOT COOTBETCTRIE PACUETHOrO EPENajia TeMIepPaTyp BOLEL B CTOSKE
momyctumomy. Pacuernelil nepenan temneparyp BOAEL B CTOAIKE, KaK NpaBIIIo, K0J-
JeH OT/NHYaThCS OT Mepenafa TeMnepaTyp BOABL B CHCTEME OTOIVICHHS He GoJtee yem
na 15% . Ecnu nepenag temneparyp BOAEL B CTOsSIKE oMy unTest GOALIIE LOMYCTHMOTO,
H3MEHAIOT AHAMETPBl KOHLEBLIX yYacTKOB, Y3/M0B U MEXLY3TaXKHHX BCTABOK. 910
BHI3LIBEET HSMEHEHIE XapaKTePHCTHKH CONPOTHBJICHNS], PaCXOfa TEMJOHOCHTEIf K
pacyeTHOrO rnepenaja.TeMnepatyp BOAH B CTOfIKE.

12, PaccyuTHBAIOT CaeRyIOuMil yuactox MarneTpasel, OnpelesioT pacnonara-
eMEIl HaNop sl CIEAYIOWEro crosika U T. A. ITpu 3T0M HCNONB3yIOTCS hopmMyJIB
(3.81) — (3.84), rzie HOMep cTOsIXa PHHEMAET SHAYEHHUST OT [ = 3 10 i = &. .

13. Paccuutas ofiery BeTBb, NEPEXOAAT K DACYETY CIEAVIOMHX H noay4alor no
KaXJIOH BETBH RUAMETpPhl Maructpasel, pacueTHble pacxofibl H pacyeTHbie NGTepy
nanopa.

14. YBaswiBaior notepu Hanopa B BETBAX CHCTEMb, ONYYAs B pesynbrare dax-
THYECKHE PAacXOfbl BONEL MO CTOSKAM.

-~ im%- 4 im3 im2 eml
Q-137956F Q=808 §=149508r §=149308r Q=157606r.
22 2 298k 22t | 256 W
B ] g 'l“‘
e 11 2,21x 7 2;5,7”

| | 148 L4k
1l | 147 147k
i) | 14w 184
tie] | g4 || 184k
s | | 184 184
sic| | 184k 290
184¢) | 2.94x

e st X " T ja rs

AN i v AF N
Om g;{a q-683400r° :ﬂ\\=.745455r o=§§5mf“4 2 =308 - /‘Z#ﬂmr
UnpaOnen 1=z (=Gt L=l {=1)5m ) L=13m

Puc. 3.11. BerBp cucremHl oTonJjeHus (K npumepy 1).

Hpumep 1. PaccuutaTs crnoco6om C HOCTOAHHEIM MEPenajoM TeMIepaTyp BOLH
B CTOfIKaX NPHUBEAEHHYIO Ha puc. 3.11 BeTBb CHCTEMBl OTOILIEHHHA.

Hcxonnpbie HaHHBIE: akCOHOMETPHYECKas CXeMa CTOAKOB H Marucrpalnei cucre-
MEL OTONIeHHsT; Nepenaj TeMNepaTyp BOb! B CHCTEME OTOIIEHNS Aty = 105—70 =
= 35° C. .

HarpeBarenbHbie npuGophl Tina «AKKOpA» MpeiBapUTeabHO NONOGpaHLl NPH
Pacuere IIOWANY MOBEPXHOCTH HarpeBa MPuGOpoB. THNE KOHBEKTOPHBIX GIOKOB
YKasasEl Ha PacyeTHOH CXeMme. ’



Pacnonaraemerit Hanop s CHCTeMbl OTOIJIEHHS, Oﬂpe}leJIeHHbIl‘;l Ha OCHOBE pac-
4eTa 3ME€BaTOPHOI'O BBOJZI2 C YHU€TOM ECTECTBCHHOIO nepernajga Hariopa, COCTaBager

1500 mm.
OpHeHTHPOBOYHOE 3HaYEHHE MOTEPH Hanopa B CTOAKAaX NPUIHUMAEM DPaBHBIM

85% pacrionaraemoro Hamopa:
H = 0,85 . 1500 = 1280 mm.

cT.0p

B 6nauk (tabn. 3.37) 3aHOCHM HCXORHBIE JIaHHBIE: HOMEp ydacTka (CTOsKa),
TEIIOBYIO HAarpysKy Q, namuy yuactka I, nepemap Temneparyp Afy.

BriuncnisieM XapakTepHCTHKH CONPOTHBJAEHHS BCEX CTOSKOB BeTBu npu uX Jua-
merpe 20 mm. ITopcyer npoussopum B Gnankax (taba. 3.38) nyreM CymMMHpOBaHHS
XdpaKTepHUCTHK COMPOTHBJIEHHS MPHOOPOB y3N0B, MEKIYITAKKLIX BCTaBOK, KOHIe-
BBHIX Y4aCTKOB H DPOYHX MECTHBIX CONpOTHBJEHHH. PedynbTaTh pacueToB 8aHOCHM B
rpagy «IIpeasapurennnon.

OnpefessieM 3HaueHUs PaCy€THOrO pacXOfia TENJOHOCHTE/IA B CTOSIKAX H Ha yua-
CTKaxX MaTuCTpafell CHUCTeMEl OTONMeHHSE:

15780

G = 0,86 ——g——— = 387 KI/4;
G,_p= Cp, = 387 xry;
14 930 )
Gp2 = 0 86 T = 367 Kr/‘{;

Gy_g=Gpy -+ Gpyp = 387 + 367 = 754 xr/u.

* BHaueHHs PACYETHOTO PACXOZA TENJIOHOCHTE/s] 3aHOCHM B GNaHXK (1abil. 3.37).

- Ta6nwuna 3.37. Pacyer marucrpanes

2 g g

£ =] E g

(23 ~— ~— =3

g o = g |

< n " = = o g

SE | & ! + | - =1 59! |B

g b3 = = > S X . 33 [

get @ B T TP B R o = = a | af&] 8 I8

28| o | s | e | R < o = |[HMafxs |z

Cr. 1] 15780 25 1313} 387 ) 35 | 1313 0

—2 1578013 |32f 1 |13 |41 |171 |o0se | s766| 10| 387

Cr. 214 930 25 1574 | 367 35| 1323 | 3.8

z—3 }30710 | 10,5) 40} 0,8 83] 3,5 §11,8 0,0235 | 102,02 16| 754

Cr. 3|14 950 25 1379] 367 35| 1330 |3

54 |a5e60 | 11 |40| 08 | 88| 151103 | 00285 102,38 | s0f 1121

Cr.4| 8885 15 1374 218] 35 | 1369 | 0,4

4—5 | 54545 | 51|50 055] 283| 15| 4,33] 0,0084 | 288,99  7]1339

Cr. 5| 13795 25 1200 | 339| 35 | 1376 (11,3

5—Ales320| 3 | 50| o055 1.65| 6.5 | 815 ;0084 | 10632 | 19| 1678 H
—1395

~ OnpegensieM notepo Hanopa B cTosike I rpH OpHHATOM npe,uBapuTenbﬂo nua-
metpe 20 MmM:
H, = 8G;, = 142,7 - 1074 . 3872 = 2137 .m.

Mockonsxy Hy, > H., op (2137 > 1280), npuHumaeM fHAMETP BCero CTOAIKE
25 MM M BRIYHCJIAEM HOBOE 3HaweHHe XapaKTEePUCTHKH COMPOTHBJIEHUS CTOAKa

(ta6n. 3.38):
Hp,, = 106,22 - 10™* . 3872 = 1590 m.

1590 > 1280.



TlocKOABKY NPOEKTHPOBATL CTOSAKH JInaMeTPOM $oJ1ee L0 MM HE PEKOMEHYETCSI+
CHMXKAEM CONPOTHRJIEHHE CTOSKa NYTeM YCTAHOBKM NepeMBluKH AuameTpom 15 mm
F10J] IIOTONKOM 7-TO 5Taxa, T. €. He HIKE 2/ BHICOTH CTOSIKA, YTO NOSBOSET He Y4H-
THIBETH €CTECTBERHbIH NEepenaz Hanopa, BOSHHKAIOWMH Bcne,ucmnie OXJaXJIEHH s Ten-
JIOHOCHTEJIS}- PesynbTaThl BEIYHC/IEHHS! XapAKTEPHCTHKH CONPOTHBJAEHHS CTOSIKA €
nepeMbluKoil TprBOXEM B Gaake (1aba. 3. 38)

TToTepy Hanopa B CTOSIKE € NEPEMBITKON -

H, = 87,66 107" . 3872 = 1313 mm.
le """’Hc-rop-

3uauenne NOTEPH Hanopa B CTOSIKE 1 sanocuM B rpagy Hy (ra6a. 3.37). B aror
ske GIaHK SaHOCHM OKOHYATEIbHOE 3HaueHHe xapamepncmxn conporusnenns S.

YeTaHOBKA NEPEMBINKY Ha CTOSIKE BHI30BET YMEHbUIEHHE PACXOJa TENJOHOCHTe-
Jisi Yepe3 uacTh CTOSKA, PaCTOJOKEHHYIO Bbllle NepeMBIYKH. N

FnleaBJInqecKoe CONPOTHBJIEHNE NapalJieIbHBX YHaCTKOB

= 846y, =47+ 107* . 3872 =70 mn.

Tab6bnuna 3.38 l_’_a:-nu' CTORKGB

TlpegBaputensno OxonuarTenbHo
| OGosnauenne ysna B G
.k b= : ) >
= & - Z -y -
= = -:E o - 2‘ = - E . 7S
=5 ~ nE = 5] - - w0 2 ® 2]
Crosk 1 ;
K2A-1,11k-1 20 5,21 71 36,47 | 25 4,59 71 32,13
K2A-1,47x-1 20 5,59 1 5,59 | 25 4,97 1 4,97
K2A-1,84i-1 20 5,95 4 23,8 25 5,33 4 21,32
K2A-2,21x-1 20 6,33 3 18,99 | 25 5,71 3 17,13
K2A-3,68k-1 20 7,83 1 7,83 | 26 7,71 1 7,71
K2A-2,21k-3 20 5,82 1 5,82 | 25 5,59 1 5,59
K2A-2,94k-3 20 6,56 1 6,56 | 25 6,33 1 6,33
I3 20 6,7 1 6,7 25 2,3 1 2,3
03 20 2,2 1 29 |25 0,8 1 0,8
Bcraska 20 2 1,68 16 | 2528 | 25 2 0,44 16 7,04
Tpy6a 20 3,7 0,585 1 2,16 | 25 3,7 0,175 1 0,65
Oreon, 90° 20 0,326 4 1,3 25 0,063 41~ 025
=142,7 . 104 §= 10822 - 10—*

CTosiK I ¢ nePeMBIRKON

CTosfiK Boliue nNepeMBYKH

K2A-1,11k-1 25 4,59 1 4,59
K2A-1,47x-1 25 4,97 1 4,97
K2A-2,21k-3 25 | 559 1 5,59
K2A-2,94-3 25 i 6,33 1 6,33
Bcerapka 25 2 0.44 21 088
Tpy6a 25 3,7 0,175 1 0,65
Orteog 90° i 25 0,063 4 0,25

N

I[Ba Tpoiinuka npoxopnbix f = 0,54 3 = 3,5
S = AL = 0,125. 3,5= 044

S, = 23,7.16—%



ITpodonrscenue maba. 3.88
FlpengapuTenbuo OKoullaTe.anp
Oﬁoal:laqenne y3na ?.T , ";7
: . Es S o -
2 =% o g BE =
ol IR e 230 I e et %
h-) ~ w=E 2 n R~ -~ w s 2 n
IlepeMuuKka
Tpy0Ga I 15 I 2,8 I 2,92 I I 8,18 l I I
Ipa Ti)OﬁHHK& B oTBeTRJeHHE [ = 51,5 = 6,5
S=Af=108.65 =7,02
S, =15,2.10—%
1
Ss= ( 1 n 1 )2 =
>~ V sl v—gz—
1 —4
) = - i ) 1 5= 4,7-10—%,
(V 27-10~% ' Yisz. 102
: CrPOfK HHIKe NMepeMBIKH
K2A-1,11k-1 25 4,59 6 27,54
K2A-1,84k-1 25 5,33 -4 21,32
K2A-2,21k-1 25 5,71 3 17,13
K2A-3,68x-1 25 7,71 1 7.71
113 25 2.3 1 2,3
03 25 0,8 1 0,8
Berapka 25 2 0,44 14 6,16
5,='82,96-10—%
S=8,+ 8, =47.10—%-
-+ 82,96 10— —87,66. 10—
Crosk 2
K2A-1,11k-1 20 5,21 3 15,63 | 25 4,69 3 13,77
K2A-1,47k-1 20 5,69 i1 61,49 | 26 4,97 1t | 54,67
K2A-1,84k-1 20 5,95 1 595 | 25 5,33 1 5,33
K2A-2,58k-1 20 6,71 1 6,71 1 25 6,09 1 6,09
K2A-2,21k-3 20 5,82 1 582 125 5,69 1 5,59
K2A-2,58k-3 20 6,2 1 6,2 25 597 1 5,97
Berabka * 20 2 1,68 16| 2528 261 2 0,44 16 7,04
14 20 7,3 1 7.3 25 2,4 1 2,4
04 20 3,6 1 35 |25 1,1 1 1,1
TpyGa 20 0,34 0,585 1 0,2 26| 0,34 0,175 1 0,06
' S = 138,08-10—4 S =102,02. 104
Crosk 3
K2A-1,11k-1 20 5,21 3 15,63 [ 25 459 [ 3 13,77
K2A-1,47k-1 20 ' 5,59 0] 5590 | 25 4,97 10} 49,70
K2A-1,84kx-1 20 5,95 2 11,9 25 5,33 2 10,66
K2A-2,58x-1 20 6,71 1 6,71 | 25 6,09 1 6,09
K2A-2,21-3 20 5,82 1 5,82 | 25 5,59 1 5,69
K2A-2,58k-3 20 \ 6,2 1 6,2 25 5,97 1 6,97
BceTrabka 20| 2 1,58 6] 2528 |25] 2 0,44 16 7,04
T4 20 7s 1 7,3 25 2,4 1 2,4
(23 20 3,5 1 3.5 25 1,1 1 1,1
Tpyba 201 0,34 ' 0,585 1 0,2 26| 0,34 0,175 1 0,06

5=13844.16—4

S =102,38-10—% -



ITpodonsicersue maba, 8.38

TlpexpaputenbHO OKotHyaTeNnblo
OGo3HaueHHe y3Ja ? - ? -
: z s = 1 g =
2l = I =% o |2l = | =% b
o -~ (Z¥] = 3] CH [ZF = 2]
Cronx 4
K2A-1,11k-1 20 521 | 1 521 | 15 10,68 [ 1) 10,68
§§‘R_:,47K-1 20 5569 } 2| 1,18 |15 1L06 | 2 | 292,12
K2A-1,84x-1 20 595 | 3| 17,85 | 15 1,42 | 3 | 34,2
K2A-2,21x-1 20 | 6,33 | 3| 1899 ] 15 1,8 [ 3| 354
K2A-2,58¢-3 20 6,2 1 62 |15 9,69 | 1 9,69
BcTrasga 20§ 2 L58 |8} 1264 15| 2 7,88 | 8 | 63,04
18 20 6,7 1 67 |15 3,9 [ 1] 3,9
03 20 2,2 1 2,2 |15 5 1| 15
Tpy6a 20| 22,8 0585 | 1 { 13,3¢ | 15| 22,8 29211 | 6658
Orog 90° 20 0,325 | 2 0,65 | 15 1,62 | 2 3,24
i S = 94,24.10—4% S =288.99.10—%
Crosk 5
K2A-1,11x-1 20 5,21 8] 41,68 125 4,59 81 26,72
K2A-1,47K-1 20 5,59 4| 22,36 | 25 4,97 4| 19,88
K2A-1,84K-1 20 5,95 3| 17,85 | 25 5,33 3| 1599
K2A-2,94k-1 20 7,07 1 7.07 | 25 645 .| 1| 6.45
K2A-2,21k-3 20 5,82 2| 11,64 | 25 5,69 2] 11,18
113 20 6,7 1 67 |20 6,7 1], 67
03 20 2,2 1 2,2 |20 2,2 1 2,2
BcTaBKa 201 2 1,58 116] 2528 | 26| 2 0,44 |16 7,04
Tpy6a 20 | 0,38 0,585 | 1 0,22 |25} 0,38 0,175 | 1 0,18
S =135.10—% S=105,34.10—%

Pacxoj| TenyioHocuTeNs Yepes YHACTOK CTOSKA, PACTONOKEHHBN BHIle nepe-
MHUKH, }

IH 70
G, = — —_— = 171 Kr/q.
! S, l/ 23,7 . 10—

VisMenenne pacXofla TENJIOHOCHTENST Hepes YuacTOK CTOSIKE, PACTIONOKEHHBLH
BEillle I€PEMBIYKH, 00YCI0BMMBaeT HeOGXOAHMOCTb Iepecyera NJIOLLANH IOBepPXHOCTH
HarpepaTteJIbHbIX .npnﬁopon, PacnoJIOKEHHBIX Ha 3TOM YuacTke.

Lipy 5TOM Takixe H3MENSIETCS CONPOTHB/ICHHE KOHBEKTOPHHIX 610koB. Ho no-
CKOJIbKY CONPOTHBIIEHHE 3aNapasiIeIeHHBIX YYaCTKOB COCTABASIET B JIAHHOM CHyuae
Oxoo 6% obulero cOnpoTHBIEHNS CTOSIKa, CONPOTHBIEHNHE KOHBEKTOPHbIX GJOKOB
MOXHO He IT€pecYMTHIBATh.

Paccuutsiaem yuacrox marucrpany I—2 Mexny crosikamu 1 u 2. TlpunuMaeM
AHameTp 31010 yuacTka 32 MM. Bruncasiem u 3aHocuM B 6nauk (ta6i1. 3.37) cnenyio-

L{He BeTHYHHBL (—7”—) =1, (l- ) =1.13=13; Zfy, = 4,1; npuse-
d /1 —2

,

d

. l N
J€HEEIH KO3((MINEHT CONPOTHBJIEHHS YuacTKa A - ~+ 2y = 17,1; ynenvnui

JuHamMueckuil (CKOpOCTHOM) Hamnop B TpyGonposone A, onpefielsieMHii 1o ¢op-
MyJie (3.49). )
Tloteps nanopa Ha ydacTke marverpany Mexny crosikamu I u 2

H;_p=17,1+0,04. 10~ . 3872 = 10 mm,



Pacnonaraemuifi panop st crosika 2
H 9= 1313 4 10 = 1323 mm.

- cT.pacrt
OnpeziensieM TpeOyeMYIO XapaKTEPUCTHKY CONPOTHBAEHHS CTOsKA 2 10 HOpMy-
ne (3.78):
1323

rpesz = ~ggzz- = 98 - 107" mna/(ur/u)2.

S.
o ta6s1. 3.38 npu anamerpe cronka 2 20 MM Sop2= 138 - .10—4 MM/(kr/u)?,

T.€.5, op2 =2 STpe@ -
ITocsie mepecuera cTosKa 2 Ha JuameTp 25 MM TOTyYaeM xapamepucmxy co-
nporusnenust 102,02 « 107*  mw/(kr/u)?
. . SIL2 = S’rpeé?'
JHefictsurensuas norepsi Hanopa B crosike 2

2_102 02 . 107* % 3672 = 1374 mm.

HeBﬂBKa MeXIy JleiCTBUTebHON noTepedl Hanopa u pacno.naraeMbIM Hanopom

‘H H_
a2 Yer.pacn? _ 13714 — 1323 . a2 R0 o
AHZ-— —HCT pag—— 100 = —— o 1353 100 —_3,81) <15 A).

3aﬂocnm conpoTuBNerye cronka 2 B 6nank (tabi. 3.37) u nepexoHM K pacuery
yuacTka 2—3.

" Anaformuno NPORSBOJMM Napaifielbubli pacueT MarucTpaieit H CTOﬂKOB c
YBSI3KO# HX CONPOTHBIEHMH.

O6uias noreps Hanopa B BETBH CJIaraercs U3 NOTepb Hanopa B crofike [ u B
yuacTKax Marucrpasiy:

Hp=H,, +H1—2‘|“’f2—3+H3*4‘|_“H4—5+H5—A=
— 1313 4 10 +- 16 4 30 - 7*+ 19 = 1395 .

Mpumep 2. Paccyurtate cnoco6oM ¢ nepeMeHHEIMH TlepenajiaMy TeMIEpaTyp B
CTOSIK2X NpHBEJIEHHYIO HA pHC. 3.12 BeTBL CHCTEMBI OTOIJIEHH . Y BS3aTh PACXOALl K
TIOTEPH HANOPA B OTAENLHBIX BETBSX. '

Vicxonsrle janHEe: aKCOHOMETPHYECKAS] CXEMA CTOSIKOB M MarMCTpanell cucre-
Mbl OTOMJIEHHS; Tepenaj Temnepatyp Bosmt B cucreme Afp, = 105 — 70 = 35° C.

~“Pacnonaraemblil Hanop HJIsI CHCTEMbl OTONJIEHHS, onpe,u.eneuubm Ha OCHOBE
pacqegg 3/1€BaTOPHOTO BBOAA C YUETOM eCTECTBEHHONO NIEpPerajia Hamnopa, CoCTaBJsi-
er 1100 mm.

Ta6nuya 3.39. Pacuer

Homep A i
yuacTka Q, Br LM d, MM i—,'M_l vk by A+
(cTosika) ’ d . + 2y

Cr. I 15 780 20

1—2 . 16780 13 32 1,0 13 4.1 17,1
Cr. 2 14 930 20

23 30710 10,5 40 0,8 8,3 3,5 18
Cr. 8 14 950 20 - .

3—4 45 660 11 40 0,8 8,8 L5 10,3
Cr. 4 8885 15

45 54 545 5,1 40 0,8 4,08 ° 1,5 5,68
Cr. 5 13795 20

5—5 68 340 3 : 50 - 0,65 1,65 6,5 8,15



OprenTHPOBOUHOE SHAUERME NOTEPH HANOPa B CTONKAX NPUHMMAaeM' DAaBHBLIM
859 pacrosaraeMoro Hamopa: -

H == 0,85+ 1100 = 935 mm.

cT.0p .
B 6napk (ra6a. 3.39) saHocuM HCXoiHBIE JiaHHBle: HOMEp ydacTka {CTosika),
TemJIOBYI0 Harpysky Q, Amumy yuactxa [
BriutcaseM XapakTepHCTHKH CONPOTHBIEHMS CTOSIKOB, NPHHAMAS WX JIRAMETPH!
paprbivi 20 . TToncyer npensponnm 5 6nankax (radn. 3.40) myrem cymmupoBanus
.. s Crid tm3 tn2 cmt
< ig=137956r q-68956r §=149508r @§=149306r Q=157608r

2

|

Py ——

e SIC V r

Q=083400r Q-545438r Q456608 VL gm0zt ,
=3 - {=5im =111 L=10,54 L=13nm
Pyic. 3.12. Betsb cucTeMHl oTOmIIEHNs (K npuMepy 2).

XapaKTePHCTHK CONPOTHBJIEHHS Y3JI0B, MEXAYSTAMHABIX BCTABOK, KOHLEBHIX yuacT-
KOB ¥ NPOYMX MECTHEIX CONpPOTHBJEeHUH (cM. Taba. 3.28—3.36). Pesyanratel pac-
uetos 3amocuM B rpady «Ilpemsapuren:no».

Orxnonenne nependjia TeMnepatyp TENJIOHOCHTENs! B CTOSIKaX, KaK NPaBHJIO,

He JIOJKHO npesbiuath 15% Afy, . e. 35 - oo = 5,25° C. Tarnum ofpasom, nepe-
vetren I—C
A 10, S. 10¢, Aty 1—C
M/ (ur/a)? | sm/Ger/aye | Fpr M| Gp, /Y °pC ) ky Gy xr/u Aty, °C
75,28 870 340 40 ) 28 | 39
0.04 8 340
75.28 878 341,5 37,6 350 36,7
0,0235 13 681,5
- 75,28 891 344 37,4 1,026 353 36,5
0,0235 25 10255
: 247,09 916 192,5 39,7 . 197 38,7
0,0235 19 1218
73,34 935 357 33,2 366 2,4
0,0084 7 1575 .
2H =952 .




Tabamunya 3.40. Pacuer croaxos

IIpeBapHTEIILHO : OxoHYaTeNbHO
L
Obo3tauende yana & Cal
s b= & )
= HE = = &= i
= 2| =% o | 2| = | =% &
kS s 2K = 3] 5 w3 2% 2 3]
Crosku 1, 2, 8
M140-A0-2 20 2,22 16] 3552
MI40-A0-4 20 1,71 2 ,42
I3 . 20 6,7 1 7
03 20 2,2 1 2,2
Bcrapka 201 2 1,58 16 | 25,28
Tpy6a 20| 37 0,585 1 2,16
S =75,28.10—*%
- Crosx 4
M140-A0-2 20 222 | 8 17,76 | 15 9,88 { 8 79,04
M140-A0-4 - 20 1,71 1 L,71 1 15 7,38 | 1 7,38
In3 20 6,7 1 6,7 20 6,7 1 6,7
03 20 2,2 1 2,2 156 15 1 15
Bceraeka 20 2 1,58 8 12,64 | 16 2 783 1 8 63,04
TpySa 20] 22,8 0,585 | 1 1334@ 151 22,8 2,92 | 1 66,58
Otsop, 90° 20 0,325 | 2 0,657 15 1,62 | 2 2,4
Ps 20 1,29 1 1,29 | 15 6,95 § 1 6,95
* -
S ==56,29.10—4% ‘ S =247,09-10—%
Crosk &
M140-A0-2 20 2,22 116} 3552
MMO-AO-4 20 1,71 2 3,42
113 20 6,7 1 6,7
03 20 2,2 1 2,2
BcraBka 20 2 1,58 16| 25,28
Tpy6a 20 0,38 0,585 1 0,22
L
S=73,34.10—4

najbl TEMIIEPaTyp BOAB! B CTOSSKaX NOJMXKHEI HaXoAuTheA B npefenax 40 °C >Atpi =
> 30°C.

AHa/imsupys TENNIOBLIe HANPYSKH CTOSIKOB M KOJKYECTEO HAlPEBATEIbHEIX TIPH-~
60pOB, YCTAHOBAEHHHIX Ha HHX, IPHXOAHM K BEIBOAY, YTO CTOSIK | siBasieTcs Hau6o-
Jiee yIaJIeHBHIM (M OlHOBpeMeEHO naubojee Harpyxennnv). [punuMaem s Hero
MAKCHMANLHO BOSMOXHDBIR Mepenan TeMNEPaTypsl TEMJIOHOCHTENST H HAXOMMM pace
X0l BOAbl Yepes CTOSIK: .

15 780
— 5 —
Gp; == 0,85 10 340 kr/u.

3nas XapaKTepHCTHKY COTPOTHB/ERHUS cTosika [ (eM. Tabn. 3.40) u pacxoy Terr-
JIOHOCHTe/I1 YE€PE3 HEro, HaXOJWM PacueTHYI0 MOTepIc Halopa B HEM.

- 3amocum B 6nank (Tan. 3.39) pesyxbTath pacueTa JAHHOrO crosika (S,

Hpp Gops Atpl).

¢ TlepexonuM X pacueTy yuacTka I—2 mMarucrpany Mexay ctosikamu I u 2. [pu-
HYMa€eM ero 1uMaMeTp pasHbiM 32 MM. Bruncssiem 115t Hero NPHBENEHHEN! KO-
€HT CONPOTHBJIEHHS W TIOTepIo Hallopa B HeM 110 popmyaaM (3.47) u (3.48):

H_5=17,1.0,04-107*. 3402 =8 mu.

pl?



Pacuet BelemM B Gnanke (taba. 3.39).
Briunc/sieM SHaueHHe PacnojaraeMoro Halopa Lisl CTosiKa 2:

Hc1‘pacn2 le+H1 _p = 87048 =878 mm.

3Haﬁ X2paKTePHCTHKY CONPOTHBJIEHNS CTOsKa 2 PR AnaveTpe 20 MM H IpHHY-
Mast pacriosaraeMblii Harop IS Hero 3a PacueTHYIO TOTepIo HANOpa, OIpeJieNseM
JIsi STOrO CTOSIKA PacXofl BOABL

878
G ,= e == 342 KT /M.
p2 ]/ 75,28 . 10—* /

OnpefiensieM pacueTHE Nepenaj Temiepa- 0:-683408r Q=67425Br
Typ B CTOsIKE 2: G=1575ne/4 &1620r2/4
14930 o H=952mm H=970m
p2_086 345 = 37,6° C.

PR

PacueThHil nepenaj TeMnepaTyp TeIJIOHO-
cUTeNIst B CTOSIKe 2 HaXopuTcA B 06JacTH Zony-
CTUMBIX 3HauyeHHH TeMmilepaTypPHBIX Nepenajios,
MOSTOMY HM3MeHSITb JHaMeTphl 3JIEMeHTOB CTOsIKa
He Tpebyercs.

8=54530 Br {=49655Er
Puc. 3.13. PacueThHasi cxeMa CHCTeMB! OTOIJie- G=1350 kefs G=1200x2/y
Husi (K opuMepy 2). H=9301n H=960umm

IlepexopuM K pacueTy MarucTpalbHOro yuactka 2—3 Mexay croskamu 2 u 8
(puc. 3.13). Pacxop rennonocutenss Ha STOM yuacTKe

Gy 5=0,_» -+ Gpy= 340342 = 682 xrr/ju.

[lpuEuMaeM nHaMeTp yuacTKa 40 Mu.
OnpeniensieM # 3aHockuM B TaGa. 3.39 sHauenwe npuBefeHHOro KOshHIMEHTA
CONpPOTHBJICHUS ydacTKa 2—3:

f(x—fi—-ngm)z_a:]l,s.

. Pacnionaraemvlii Hanop Ajs CTOsiKa 8
He; pacns = Hpp -+ Hy_g = 8784 13 = 891 mm.

Onpegensiem pacxoll BORH B pacueTHLIH Hepeliaj; TeMIepaTyp B crogke &:

.
G,=17/) — 344 xrpu;
s I/75,28 10— K/

14 950 o
Aty =0,86——7— 343 = 37,4° C.

AnanormyHoO paccuuTHIBA€M YYaCTOK MarHcrpanu 8—4, crosik 4, yuactok 4—5
¥ yuactox §—C.
Ecuan pacueTHbll nepenaji TeMIepaTyp BOJbI B CTOSIKaX NPEBLILAET AONYCTHMEIE
BHAUEHNUS], CJEAYeT N3MEHHTDb JHAMETDPH! SJIEMEHTOB CTOSIKA (KOHIEBLIX YHaCTKOB,
V3/10B, MeXKIYITaXHEIX BCT2BOK), HalTH HOBble 3HAYEHHS XapaKTEPHCTHKM CONpPO-
THBJIEHHS, PacXO/ia TeNJIOCHOCHTEIS M Niepenaja TeMNeparyp B CTosKe.
ARajiornyHO BBIIOJHSIEM PacueT OCTajbHbIX BetBell cucreMbl {cM. pmc. 3.13).
& Paccunrap Bce BETBH CHCTeMEl OTOIIEHHST, IPUCTYIAEM K YBsi3KE NOTepb Halo-
Pa H onpejesieHHI0 (PAKTHYECKHX DAacXOOB TeNJIOHOCHTeNsi B BETBAX. YBA3KY
NoTepL Harnopa B BETBSIX CHCTEMB! OTOIUIEHHSI BeNeM C HCIOJAb30OBaHHeM GAaHka
(ra6s. 3.41).

OnpegensieM conporupiieHHe KaXKIo# BeTBH M OOIMX YYacCTKOB.

F



Tabanuyga 341, ¥Yeaska serseil cucTeMbl OTONNEHHMA

P o > I
g | |E |z g2 g g | %
£9 M | = =17 * g Sl & | &
£ s iSld| ||| « | &S] & || & | =
1—C | ess40|s7s|ese] 1 |iszsfese | 1575 | 1025 | 1,05 | 1614
2_C | er425| 16201970 c,901 | 1605 | 952 [ 1 1605 | 1025 | 105 [ 1645
A-C 2l- 30| 0,96 {3180 29,7 1,025 | 1,05
4—B | 54530|1300{930| "1 [1300] 930 | 1002 | 1302 | Tess | 105 | 1428
3—B | 29655 1200|960 | 0,984 | 1181 | 930 | 1002 | 1183 | 1025 | 165 | 1210
A—B 49| 0986 | 2571 | 48,3 1,025 [ 1,05
A—g 25 : 1025 | 105 26,3
|239 950 I I I : l 5755 I I 5808 | 1057

IpouspoxuM nonapuyio yBA3Ky BeTBeit C onpefleneHyeM IepBHIX yBﬂ3quux
Kga:p(bﬂunemon k) u pacxonos Bomb B BeTBSIX Gy, COOTBETCTBYIOLIMX PABEHCTBY CO-
NpOTHBJIEHUE yBA3HIBaeMblx BeTBeil. 3 ABYX NomapHo yBsi3nBaeMblx BeTBel OfIHY

(c ccnporupnesiem H, u pacxonou G! p) IPHHUMAEM 33 OCHOBHYIO Vst Hee by = 1,
Il.mx IpYrofl ¥3 jByX IONapHo yBﬂSb]BaeMbIX Bersell ¢ conporusnennem Hy

) =V H/Hy

% _ G{I = le{)-
B npumepe .

I—C _ 1. p2—C __ 1—C 952
HC=1 & —l/ﬁz—c l/_—-~0991

GI=€ = 1. 1575 r/u;
¢3¢ = 0.991 - 1620 = 1605 xr/u;

£ B s—B_ 7/ 930
HB=1; i ~5e6- = 0:984;

GI—% = 1. 1390 = 1390 xr/s;
Gi—B =0,984 - 1200 = 1181 xr/u.

Ipoussonum yBasKy momycHcTeM.
Ob6uye pacxofiel O NOJYCHCTEMaM:

G=C = 6[7C - G3C = 1575 -+ 1605 = 3180 xr/u;
G2 = 04-3 + G5 = 1390 - 1181 = 2571 kr/u.
Pacuetntle pacxofibl: )
G#—C =11575 -} 1620 = 3195 xr/u; b
G#—B = 1390 |- 1200 = 2590 xr/u.

Conporupnenns: oOWHEX YYaCTKOB:
A—C 3180 \2
H p = 30| —=5—] = 29,7 v

-

n

3195

5

| \2
H‘f“B = 49 (—225%%—) = 48,3 M.



COHPOTHBJIQHHH NoJyCHCTEM: -
HC — 952 - 29,7 — 981 7 M
H{—~B—% — 930 4- 48,3 = 978,3 mm.
HpousBdJmM YBSI3KY CHCTeMbl B I1€JIOM C ONpelleJieHHMeM BTOPOrO YBSI3OUHCTO

KosuunenTa Ay
: kA—C—l =1
2 - »

kg—B—1 — 1/'981,7/978,3 = 1,002.
OnpenensieM CKOPPEKTHPOBAHHBIE PACKOLbL BOLBL:

Gy =1 . 1575 = 1575 ki/u;

GZ=C =1 1605 = 1605 kr/u; ~

G55 = 1,002 + 1390 = 1392 xr/u;

G35 = 1,002 - 1181 = 1183 xr/u.
Cymmapubifi pacxon N

G, = 1575 4~ 1605 4 1392 +- 1183 = 5755 kr/u.

Onpepensiem TpeSyeMblit PaCXOR MO 3AAHHIO:

Q% 239 950
O =38 <=7 = 205 —700
,T_[ononﬂmenbﬂbm KOppel{TprlOIllHH KO3PpULKERT
k=G p/G = 58¢8/5755 = 1,025;
. k2o = 1,05.
dagTHueCKOE CONPOTHBJICHHE yyactka A — 9
A3 2 A3 -
HE™ = k2 HE™7 = 1,05 - 25 = 26,3 mu.
P akTHyeCKOe CONPOTHUB/IEHHME CHCTEMLl OTOIJIEHHA
' HCT = 1,0252 - 981,7 4 26,3 = 1057 wm.
®dakTnyeckue pacxoabl TeﬂJIOHOCHTeJm II0 BeTBSIM!
Gy¢ = 1,025 - 1575 = 1614 xr/y;
G5¢ = 1,025 - 1605 = 1645 kr/y;
G55 = 1,025 - 1392 = 1428 xr/u;

' + G5 =1,025 - 1183 = 1210 xr/u.
Tlposepka:

= 5898 kr/u,

== 1615 - 1645 - 1428 -}~ 1210 = 5898 xr/u.

OnpeuenﬂeM efCTBHTE/bHbIE [IEpenabl TemnepaTyp Boibl B CTOSIKaX 1O Gop-
Myne
QCT

Gy

Aty = 0,86
H 3aHOCHM uX B G1aHK (rabn. 3.39).

. Tociie 3TOr0 MOXKHO NMEPeX6JNTL K pacueTy TUICIAAY TMOBEPXHOCTH Harpepa-
'TeJlebIX npuGopoB.



3.4. PACYET CUCTEM BO3OVILIHOIO OTONNEHMS

TpuMeneHye BOSAYITHONO CTOTLIEHHST BMECTO BOJSIHOTO AOMKHO 66ITh 060CHOBa-
#7. Hlenecoo6pasHocTh yerpoiicTBa ero ycraHaBIuBaeTcs ¢ yueroM T1abn. 3.2.

CueTeMbl BOSAYIIHONO OTONJEHHA MOT'YT ObITh YHCTO PEHUPKYJISIHOBBLIMHA (6€3
NOZauH HapyXHOIo BO3Ayxa), YACTHYHO PENMPKYJANHOHHBIME (C NOZAuel CMeCH
H2DPYIKHOTO H PelHPKY.NSIHOHHOTO BOSAYXa) H NPSAMOTOYHBIMH (paCoTaloIyMy TOMb=
KO Ha HapYIKHOM BO3fyxe). Bosaylmnoe otonsenre, Kak OPaBUiO, HYIKHO COBMe-
IaTh ¢ KOHAMIMOEHPOBAHUEM BO3AYXa M MPHTOMHON BEHTHIANueH.

CricreMbl BOLYIIHOTO OTONIERHS! IPOEKTHPYIOT OTACNTLHLIME JJIsl Kax0H rpyn-
Obl TIOMeleHHH, BBIIENCHHBIX NPOTHBONOKAPHBIME CTEHaMH.

JLns aTOro BMJA OTONNIEHHS IPEAYCMaTPHBAETCS HE MEHeE ABYX CHCTEM HJIH TIpO-
€KTHpYeTcsl OfiHa CHCTEMAa C pPe3ePBHBbIM BeHTH/ATOPOM, €CIH He UpPeJlyCMOTpeHa
CHCTeMa AEXKYPHOTO OTOILEHHSA J71s HepaGouero Bpement. Eciiu npexycMaTpHBaeTcst
HeCKOJIbKO CHCTEM, TO IPOH3BOJIMTENBHOCTD HX IIPOEKTHPYIOT TaKOH, YTOGL MPH Bbi-
XOJle U3 CTPOS OIHOH W3 HHX OCTaBlliNecs OOeCneYHBali B.NOMEMEHH TpeCyeMylo
TeMnepatypy, Ho He Huxke 5° C, mpu pacueTnoll TEMIIEPATYPE HAPYXHOIO BO3AYXa.
» TeMrepaTypy u cKOpoCTE BHITYCK2 BO3LYXa M3 BOSHyXOpacrnpenienuTenel onpe-
ZeIsIOT pacyercM, ¢ Tem uToGH B paBoueill 3cHe OmM ofecneueHbl HOpMHPyeMEle
napaMeTpbl BEYTpEHHEro posayxa. Ecau BospyxopacrpenenuTent pasMeillen B pa-
gggecﬁ 30HE, TO TEMNEPATYpy BOSKyXa Ha BHIXOie H3 Hero NpHHHMAlOT He Gonee

Jnst 3paumit, pacnoNOMAEHHEX B MECTHOCTSX € PaCHeTHO! TeMiepaTypol BO3Y-
Xa B xoaoaueli nepron —15° C u Huxke (napamerpnt B), moporperviii BOSAYX B
06513aTeILHOM NOPSIAKE NOAAIOT TIOA, OKHAMH, €C/IM TOJ| HUMH He YCTaHOBJEHB Ha-
rpesaTe/bHble MPHGOPHI CHCTEM BOASIHOTO, NMAPOBOTO HJIHM SJIEKTPHUECKOTO OTOIMe~
HNS ¥ TIOCTOSIKHBIE PaGOUHe MecTa PaCIIONOXeHbl Ha PAcCTOSHHH JI0 2 M OT OKOH. -

i 2z z 4 - f =z 4- Puc. 3.14. TlepumerpalbHO=
AN 3 ! KoJIblieBas {¢) W nepHMeT-
panbHO-papuanbhas (6) cu-
CTeMb! BOSAYIUHOIO OTOILNIE~
HuA:

1 ~ BO3jyXOHarpesareyb; 2 —
BO3JyXouarpepaTeJbHEE  pa-
. AHaybHbBle KaHanel; 3 — NepH-
= — MeTpanbHOo-KONbLEeBOH BO3AY-

a 7 : xoBop; 4 — YCTpPOHCTBO [Js

nojiays BO3AYyXa.

~ Tpu nopaue #arpetoro BO3AyXa IO MEPUMETPY TOMEIEHHS MOryT OBITL HC-

. I0JIb30BAHMI IEPUMETPANBHO-KOJIbLEBAS WIIH MEPHMETPAJIbHO-DAAHAIBHAS CHCTEMb
posayluHoro oronnenus: (puc. 3.14). Croco6kl ynpouersoro npoextuposanust [38]

NO3BOJSIIOT PACCYUTHIBATE CHCTEMBI MOIHOCTRIO 20 30 000 BT npu nozaye Bosnyxa

CHH3Y BBEPX BJOJb HapyJKHOTO Orpa)XReHMs. ]

ITpy coBMellleHHH cHCTEM BO3JLYIUHOTO OTOIVIEHHMSI C CHCTEMAMH BEHTHJAIMH

H KOHIWUMOHHDOBaHHS BO3LYXa PasMelleHNe H THIBI BOSZYXOpachpelenuTesel

NpPUHHMAIOT MO YC/IOBHSAM BEHTH/IANMH JH60 KOHAHUMOHMPOBAHWS M NPOBEPSIOT

BO3JlyXOpacnpeie/eHie Ha PEXXUM OTOIIEHHS.
MuHNMaNbEBIE Pacxoy Bo3Ryxa JJis CHCTEMB BO3HYLUMOTO OTOILIEHIISE OTpefie-

JnseTcs no QopmMyJie
RPN -
Go=3,6 — LEL

(tl‘ - tn)

re QSR — tensonotepn nomewenns, BT; ¢ — ynenbHast Maccopast TeIIOEMKOCTh
Bosnyxa, kIx/(kr - K); 4 u {3 — TeMIepaTypa Harperoro BOSAyxa U BHYTPEHHAS
oTanjiusaeMoro romeuenus, °C. . -

Ecnu cucTeMa BOSLYINHOTO OTOIJIEHHSI HHCTO PELMPKYJISIIHOHHAS (KOrza 3TO
JIOTTYCKaeTcsl CAHNTAPHBIME HOPMaMH H YCJOBHSIMH B3PBIBO- M NO3Kapo6e3olacHo-

, (3.85)



CTH) WJIK TIPAMOTOYHAS, PacXoJl BO3/yXa, Onpe/ieJIeH bt 110 (opmyne (3.80), NpuHU-
MaloT 38 PACUETHRB. . . -

Ilnsa cucTeM BOSLYIUHOrO OTOIVIEHHS, COBMEUIEHHEIX C CHCTEMaMy BEHTHJSIUEL
AW KOHNWIMOHMPOBAHHKS BO3LYXa, PACXOX BO3LYXa ONMPELENSIOT CIEAYIOMEM 00~
pasom. .

Ecau pacxoxn Bosjyxa, onpeflefleHEbli o ¢opmyne (3.85), Gosbine pacxojia
Bo3Jlyxa, Heobxoxumoro st BerTwiIALME (Go > Gg), 3a pacyeTHBii NPUHAMAIOT
pacxoyi Bo3Xyxa Ha oTomienxe n Haobopor. Ilpn stom B ciyuae, korfa Gy > Go,
TeMnepaTypy NONABaeMOrO BO3LYXa ONpeNeNsiorT No (QopmyJie

g

’ N T.1
to=13+3,6 5" (3.86)

- C B

B nepBoM M3 3THX JBYX ciy4aes (korja G, > Gg) JVis 5KOHOMHE TeIuia MOKHO
IPUMEHSIT PEIHPKYJISIIEK BO3LYXa, €CNB 3TO He NPOTUBOPEYHNT CAaHHTApPHbIM -HOP-
MaM H TpeGOBaHKSIM B3PHBO- I NOKapo6e30macHOCTH.

Pacxox Temia AJIS CHCTEM BOSIYLIHOIO OTONJIEHHS ONPENeNsieTCs Mo Clefyro-
wHmM popmysam:

T JIA TPSIMOTOYHOH CHCTEME

cGp (tr — 1
Qif‘n=———*—~“(§’6 0, (3.87)
IJST PEIMPKYJISIHOHHOR CHCTEMBE
cGo (tr — £,
Qif‘n=*————°(§,6 L (3.88)

"JJIST CHCTEMBI C YaCTHYHOH penupryJsiiiet

Q'?;nn £ [Gy (tr — tB)?),—lé‘ Gy (ts — )} , (3.89)

e f; — TeMmepaTypa HapyXHOro sosmyxa, °C. .
' Pacxop terna, BLiuncaeHHbIH 1o opmynam (3.87) i (3.89), sritouaer i pacxox
Telyia Ha BEHTHJAAUHIO.

CrcreMbl BO3YIUHOIO OTOIVIEHHS PACCURTHIBAIOT B CJEAYIOIIEM NOPsJKe, HC-

MOJIb3Y S TaKHe HCXOJXHBIE JaHHEBE: TENJIONOTEPH MTOMEIIEH inn’ BT; BHYTPEHHIOW

TeMIIePATYpPy TOMelleHus f, °C; pacXoX BO3Lyxa s CHCTeMBt BeHTHASUHH Gg,
Kr/4; yxas3aHus: 0 BOSMOXHOCTH NPHMEHEHHST PENUPKYISIME I KOJHYECCTBE HAPYXK-
HOro Bo3nyxa Gg, KI/u, KOTOpOE NPH 3TOM Hafo MOJaBaTh B NOMELIEHHE.

3apalotcst TeMmeparypolf Harperoro BOsAyXa f., HCXOES H3 paclCJIOXKeHHS
TIIPHTOYHBIX YCTPOHCTB.
~  OnpezensiroT MEHEMaJBHEHE PAaCXOX BO3JyXa JUIs CHCTeMEl BOSXYLIHOTO OTOI-
Jdenps no ¢popmyne (3.85).

CpaBrpBaoT pacxoj, Bo3XyXa, onpejesennblii mo gopuyse (3.85) ¢ pacxomoM
BO3MyXa, HEOGXOANMOTO NJIsI BEHTHJSUHE, M 32 PAcUeTHHH! NPHHUMAIOT HanGOMb-
K A3 HEX. .-

[MepecunTtriBaloT (NPl HEOOXONHMOCTH) TEMIIEPATYPy IPUTOYHOrO BOSLYXa IO
qopmyne (3.86). .

Pasmelaior B MOMEIEHHY NPHTOYHBIE YCTPOHCTBA M IPOM3BOIST pacyer BO3-
JAyXOpasliauy 1o MeTojaM, IpHBEeNeHEHM B IJ. 4. )

Ecnu napamerpst Bosnyxa B paGouelt 30He HAXONSTCS B IOMYCTHMBIX ITpejleniax,
Pacyer 3akawumBalOT. B DPOTHBHOM ciyuyae HSMEHSHOT pasmMelierde Jn6o THI
NPUTOYHBIX YCTPOHCTB, a €C/i K 9TO He MOMOraeT, H3MEHSIOT TeMIIepaTypy H co-
OTBETCTBEHHO DACXO)l HArPETOro BO3JyXa ¥ 3aHOBO NPOHMSBOLST PaCUeT.

ITo qopmyaam (3.87)—(3.89) onpenensior pacxof Tenja Ha BO3XYILHOE OTOM-
JIeHKe. :




i : 4. BEHTUNSLIUS
U KOHAWUMOHUPOBAHME BO3AYXA

4.1. OBLUME YKA3AHMA 1C MNPOEKTMPOBAHUIC CTHMCTEM
BEHTMNALIMM UM KOHOULMOHMPOEAHUA BO3LYXA
/ -

Beutnaaues ¥ KOHARNEOHHPOBaHIE BO3AYXa NPEAyCMATPHBAIOTCH AJIS CO3Xa-
HHsT ¥ OBECIEUeHHs] YCTAHOBJEHHBIX HOpMaMH NapaMeTpoOB BO3AYIIHOH cpelp B
MOMEUIEHHAX 3naduil ¥ coopyKeHnil. ‘OCHOBHBIME NapaMeTpaMi SIBJSIOTCS TeMITe-
parypa, BJaXKHOCTb, NOXBMIKHOCTH ¥ 3aNBbLIEHHOCTh BO3NY.Xa Ha paboueM MecTe UM
B 06CHYKHBaEMOi 30He. R

O6cnyRuUBaeMON 30HON B MOMELIEHHSIX XKIMEX K OOCLIECTBEHHBIX 3faHui cup-
TaeTCsl NPOCTPAHCTBO BHICOTOM IO 27 HaJl ypOBHEM 10J1a, 8 B MOMEILEHHAX, TIe JUOIH
HaXOASTCH IJIaBHBIM.06pa30M B CHJIsiYEM IOJIOKeHHH (3a/k TeaTPOB, ayAHTODHH
¥ T.41.),— BEHIcOTofi o 1,5 M Hax yposHeM mona. )

TIp# NpoeKTHPOBAHKE CHCTEM BEHTHJISLIHHA i KOHJIAIHOHAPOBAHHS HeOOXONHMO
obecneyHBaTh ROPMUpYeMBle MapaMerph BO3AYLIHON Cpelbl ¢ MOMOLBI0 Haubosee
' BELIEBBIX M NPOCTHIX cnoco6os. Io stomy npuskaky crnocobkt CO3XAanKs M NOAJEP-
KAHMS HOPMHPYEMBHIX TapaMeTpOB MOKHO PacHOJOKHTH B TakoH Noc/e/loBaTeNlb-
HOCTH: €CTeCTBEHHAsl BEHTHJIALHS; CMElLIaHHas (€CTECTBEHHAss M MeXaHHyecKas)
BEHTHJSIUA; MEXaHWUeCKasl BEHTHISIUMS; MEXaHuyecKast BEeHTHIISIUHS C KCIapu-
TEAbHLIM OXJaXKJeHHeM; KOHIVIMOHWDOBaHKE BO3JyXa. |

TaBaumna 4.]. MeTeopoJorHyeckpe yciIopuss & ofciyXUBaeMOHd SoHe MOVIEUMICHHA MEILIX
L - . B o0LUecTBEHHBbIX 3aanHi .

- OTHocH- Cropocth
o TenbHast ABMIKEHNHS]
Tlepror ropa Temnepatypa, °C BJIAZKHOCTYL, | BO3ZYyXa,
% M/c
A OnTumanblLie YCIOBHA
Xostoguwil ¥ nepexopnnii (Temne- 20—22 45—30 0,1—0,15
paTypa HapymxuOrO BOByXa HHNE .
10° C)
Tennblil (TeMnepaTypa H3PYXKHOro 20—25 60—30 <0,25

.pogpyxa 10° C y BHIE)
JlonycTuMbie YCROERS

XonogHmil H nepeXopHmii (TeMmne- 18—22 <65 <0,3
p(.-)rr)g)a HAPYIKHOI'O BO3IyXa NHMIE
10° C)

Tennwiy  (Temnepatypa Hapywuoro| He CGonee wem Ra 3° C eble <65 . 0,8

BO3myxa 10° C u BHLIC) pacyeTnoH TcmIepaTypel Ha-
PYIKHOrO BO3AYXa (PacueTHHE
napaMeTpn A)

NMpuMeuarnHs. 1. B poMcwenusx ofHlecTBerHLIX 3anHil ¢ KPaTKOBD eMCIHILIM npe-
GuiBaHHEM Joreil B YJIHYNON ONEXK/AE B XOJORHLI MEepHOR rofa HONYycKaeTcs! NMPUHHMATL TeM-
nepaTypy Boasyxa 16° C. 2. B moMeulennsix oOiecTBeHHBIX 3HAHHIY, NpoeKTHPyeMux man 1V
KJAMMATAUECKOrO pafiona, B KOTOPEIX HPeAyCMaTpPHBAETCST YCTAHOBKA NOTONOYHEIX BeEHTHJISITO-
POB, HEOOXOAMMO NPHHEMATh CJELYIOL{HE CKOPOCTH JIBHXKEHHS! BOSZYXa B TenJmit nepHoq
rofa: NpH TeMnepaType Boszyxa 26° C — ne CGonee 0,3, npn 28° C — re Gosiee 0,7, npu 30°C
H Bbllie — pe Gonee 1 M/c.

Hopmupyemble MeTEOpOJIOTHUECKHE YCHOBUSI B 0GCIYKHBaeMOH 30HE KHILIX
u obuiecTBeHHBIX 3Hanil (rabn. 4.1) npeHEmatorcsi cornacHo CHull I1-83-75,
OnnoBpemenHO HEOGXONNMO YUHTHBATL TaKKe TPEGOBAHHS, M3JIOKEHHEE B IVia.
Bax CHull mo nmpoexTHpoBaHMIO COOTBETCTBYIOUMX 3fiaHull. ONTRMAaNblble METEO.



POJIOTHYECKEE YCIOBHST BO3AYIIHON CPe/ibi IPHHHMAIOTCH IIPY HAJKHUHE B HOPMAaTHB-
HHIX JIOKYMEHTAX COOTBETCTBYIOLIMX TpeGoBaHul, a TaKike TaM, IJie HX oGecrieueHue
He BEI3HIBAeT GOJBINEX 3aTpaTt (Hampumep, kiumatiueckue paiionnl I u II). Ilpn
IPOEKTHPOBAKKY CHCTEM KOHJMLWOHHDPOBAHHSI ONTHMANbHHE IapaMeTphl BOSAYLL-
HOH cpelbt NPUHAMAIOTCH BO BCEX CAYYasx, KOTAa B HOPMAaTHBHHIX NOKYMEHTaX
He YCTaHOBJEHH Tpefyemble Mapamerpsl BHYTPEHHEro BO3AyXa.

TlpuBesienrpie B Tabn. 4.1 onTEMa/JbHBE YCHOBHS YCTaHOBJIEHH AJIST.OJETHIX
Jofielt npe npefbiBaH#K HX B noMelilenny Gosnee 2 . Ilpu meHblieli MPOROMKHTENb-
HocTH npeChBaHus Jiofeli HeOGXOMHMO MJIsl TEeIVIoro NepHoAd rofia MOBHLIIATh TeM-
neparypy B IOMeIeHHH 1O CPaBHEHMIO ¢ yKa3anHoH B Ta6i. 4.1 Ha 0,4° C Ha kax-
JIBUE Tpajyc pacueTHOH TeMrepaTypH HapyKHOro Bosnyxa csepx 30° C.

TouHocTh TOLAEPXKAHHS ONTHMAJBHBIX METEOPOJIOTHYECKHX YCJIOBHE IIpH
OTCYTCTBEH CIENHalIbHEX TpeGoBaHuii mpHHUMaercs (B TOYKaX YCTaHOBKH JIaTyH-
xoB) =1° C.no rtemmeparype ¥ 7% O OTHOCHTENBLHON BIAKHOCTH BO3LYXA.
TouHocTs TNOAJEPIKARHS ONTHMANBHOH -TeMIepaTypht BO3fyXa NpH TNpHMEHEHHH
MECTHHIX KOHAHIMOHEepOB-JOBOJYHKOB HJH CMecHTeNel ¢ HHIWBHAYaNbHBIMK pery-
NSITOpaMK TeMIepaTypel IpsiMoro’ geficTBmsi gomyckaercs: npuuimath =4=2°C B
TOUKaX YCTaHOBKH JaTYHKOB.

IlapameTpEl ' RapyKHOTO BO3JlyXa NPHUHHUMAOTCS O Tabm. 1.5 B 3aBHCHMOCTH OT
BUJIa H Ha3HAUEHHS CHCTeM BEHTHJSLHMH M KOHJHUWOHWPOBaHWA: napameTpsl A
KPYTJIOTONHHO — IIPH NPOEKTHPOBAHHH CHCTeM OOLIeOOMEHHON BEHTHJSILME, B
TOM upc/ie BEHTHJSLMA C HCIapHTeNbHBIM (2AnabaTHyecKHM) OXJaXKIeHHeM
BO3)yXa; mapaMeTpht A 1j1si Terioro v b st X0JI0AHOrO NeproAeB — NpH KOMITEH-
calpy BO3JyXa, yAaJsgeMOro MeCTHEIME OTCOCaMH; NapaMeTpht b Kpyrjorofuuso —
NPH TIPOEKTHPOBAHHY KOHJMNLHOHAPOBAHAS BO3RYXa;. napamerpbl b B XoJOIHBIH
neprof — NMpH IPOEKTHPOBAHAH BO3LYLIHO-TEIVIOBHX 3aBeC; mapameTpel B Kpyr-
JIOTOJMYHO — TOJNBKO NPH COOTBETCTBYIOIIEM OGOCHOBaHHH.

B xuneix spanusnx (CHull I1-J1.-71%), kak npasujio, yCrpauBaiOT eCTECTBEH-
HYIO BeHTHJIALMAI0 — OPLaHH30BAaHHYIO BHITSIKKY B KaXKAOH KBapTHpe H3 KYXOHb,
BAHHBIX KOMHAT, TyaseroB (YOOPHBIX) HJIH COBMELIEHHBIX CaHY3J/IOB H HeOpraHH30-
BAHHLIA NPATOK B KaKJoe NOMellEHHe Yepes OKHa, (OPTOUKH, GaJKOHHEE JIBEDH,
LIeMH B OCKOHHBIX mepenyietax. VICK/T0uenre cOCTaBISIOT KiJIbe KOMHATH!, He CMeXK-
HBIE C CAaHHTAPHBIME y3JlaMH M KYXHSIMH, B KBapTHPax 6e3 CKBO3IHOTO HJIH YTJIOEOrO
MPOBETPHBAHNA, COCTOSIIUAX M3 4 KOMHAT H 6osee. B 3THX cayuasX eCcTeCTBEHHYIO
BBITSIKKY YCTPauBalOT HeNOCPEeJICTBEHHO K3 TaKHX KOMHAT. b

Ha BXozie B BHITAMCHON KaHaJ, NPHCOEAMHEHHLIE K COOpHOMY KaHaly, ycia-
HABJIMBAIOT PEIIETKY, NCNYCKAICUYI0 MOHTAXKHYIO PeryJHpOBKY. BepTHKajbHbe
BHITSKHBIE KAHAJH YCTPaHBAIOT B HeCYIUNX cTeHaX. B kpynnonane sHbX WM kpyn-
HOGJOUHHX 3AAHHSX HCHONL3YIOT CHELHANbHEE BeHTHJSIHOHHBIE Osoku. [las
YMeHbLIEHH S TJIOWAMH CTCH, 32HATHIX KaHaJaMH, H CeleHHs BEHTHJISLHOHHBIX 6JI0-
KOB BEHTHJISIMOHHEE KaHAaJbl H3 KYXOHb H CaHY3JIOB, PAaCOJOKEHHBIX Ha pas-
JIMUHBIX 3Tamax, oObeduHsior B cOOpHBIH BEPTHKAJNBHBL Kanall, NMPHCOSNUHSS
MeCTHbIE KaHaJBl K cOOpHOMY He Guamxe, yem uepea-stax. Jljs opuoll KBapTHpPH
BHITSIKHBIE KaHAB! B3 KYXKM H BaHHOH KOMHATH 6e3 yHHTa3a, a Takke U3 yboprod
K BaHHOH MJN AYIEBOH AOMYCKaeTCsl BHIONHATL OOiMME. BHTsIKHbIE BeHTHISN-
NHOHHble KaHaJl M3 NoMelleHHH OOLeAMHSIOT HA YepAake COOpPHBIM T'OPH3OHTANb-
HBEIM KaHaJioM. .

B 3panHAX 6Ge3 TENVIHIX 4YeplaKoB B KYXHAX KBaPTHP, PacHIOJOKEHHHIX He
MeHee YeMm Ha JBYX BEpXHHX 3TamaX H He 000PYAOBAaHHHX ra30BEIMH BOAOHArpeBa-
TeJNMH, TIpEAYCMATPHBAlOT HHAMBHNYaJbHBIE BEHTHJINTOPHl, YCTaHaBJlBaeMbie
B 06ocolneHHEe KaHaJbl .

Temyiste yepmaxu [22] pexomennyercss npepycMaTpuBaTh AN SLaHHH BHCOTOR
9 ataxelt n Gosee. ) :

Kprima ¢ rterisim yepyaxom (puc. 4.1} COCTOMT W3 NOKPHITHSI, HApPYXHHIX
CTeH ¥ YyeppayHOro mepekpHTHA. IIoKpLiTHE BHITOJHSIOT OOMYHO C yTelJleHuen,
nepexpuitue — 6e3 Hero. Tosnmuny B martepnall HApYKHBIX CTEH vepAaka, Kak
TIPABHJIO, TP AHAMAIOT TAKHUMM K€, KaK ¥ HAPYIKHBEIX CTeH 3Aannst. B HuX HE FOKHO
OHITE CKBOSHBIX OTBEPCTHIl, 8 JOIYCKAIOTCHA JIMIIb HeBGOMbIUKE CBETOBbiE MTPOEMEL,
8anoJiHeHHble cTeka06/I0KaMu. BXox Ha uepliak nmpeAycMaTPHBaioT, KaK MPaBHJIO,



W3 JIECTHAUHON KJIeTKH Yepe3 NBEpPb € IepMETHIUPYIOMEME nporyiapxame. Jlis
yJIyuIlleHusi BO3ZYX0OOMeHa YepAauHOe NPOCTPAHCTEO BHMIOJNSIOT B BHJE €AHHOrO
obbema B.ipeyenax cekuns fioMa. B Hem He JOMKHO 6HITh CIJIOLIHLIX KOHCTPYKLEI,
pasfesISIONIHX TMOMeIIeHHe.

Bricota npoxoza BIONL TENJIONO YeplaKa XOJKHa GHTh He medee 1,6 v, oTaeb-
HEIX yyacTKoB (ITOJl JIOTKOM, MPOTOHOM H T. J.) — He Meree 1,2 M.

‘B 3pammsix ¢ TelWIBIM uepiakoM s o6ecneueHHs] BeHTHJISALMH TOMEIeHH
HY2KHO NIPHMEHSITh TOJBKO BEHTHJISIHOHHEE GJIOKH €O COOPHBIME MAarucTpajbHEIME
KaHaJlaMH Ha BBLICOTY 3[AHAS W NEPENYCKHLIMH KaHAXaMu

§_ Ha BHICOTY 3Taxa. Pasmepbt G0KOB NOJDKIE! GHITH TaKH-
A MH, 4TOOB MaKCHMAJBHH pacXol BO3AyXa Ha OJHOM
v
1 = -2
S .
QT4 5 [ Puc.’4.1. Cxema xppuu c Ten-
5 A 7 R JIBIM YepAAKoM:
gl R ol gles 2 1 — MaluHBOe OTAeNeHne JH(TA;
B e e by - 8 % 2] 2 — epTsAREAH BEHTHASHOHHAS
& ) L3l waxTa; 3 — narenb MNOKPHITHS;
6! r] il r;- ME 4 — orniopuasi navesb: 5 — NaHenb
! .l NOKPLITHS JIOTRE; 6 — OroJIOBOK
g i ] mewTrasnHoNHOro Gnoka; 7 — ma-

HeNMb UEePHAYHOro MNepPeKpPHITHS:
8 — BOAOCTOYHI CTOfIK.

3Ta}xe TNpeBHIIa] MHHMMAJBEBE pacxol Ha jgpyrom He Gosjee uem B 1,3 -paza.

Jnsi BHITYCKa BO3LYXa B TEIVIHH uepiax Ha BEHTHISUHOHEEIX 6JI0KaX ycras
HABJKBAIOT OTOJIOBKH, BHIIONHSIOLHE POJL JAuddysopa.

BuITskHEE TPYOL KaHaJNH3aUKH B MYCOPOITPOBOJia, KaHAME H3 TEXHWYECKOTO
NIOANONbS, B3 BCTPOEHHBIX TOMENIeHUH ¢ BHINEIEHMEM BPEJIHBIX BELIECTB, 4 TAKKe
U3 TOMeIleHHi, OGOPYNOBAHHBIX MEXaHHUECKO BenTHJSnHed, BHBONSTCH EBhHiIe
KPHHIH.

BHITSIKHYIO IIAXTy BEINOJHSIOT Ha KAKIYIO CEKIHIO oMa B BHJe COOPHOIO
Kopo6a IpAMCYroNbHOM wiIu KPYIJIOH ¢opmet. CTeHKH LIaxXThi Ieal0T B3 MJIOTHOrO
6>TOHa MUHHMAJBLHOH TOJLIMHOH
60 MM muE ¢ METaNVIHYeCKHM Kap-
K2coM, OOLIITHIM JiiicTaMi ac6ecTo-
nementa. Kapkacuasi creHka ZOmK-
Ha HMeTh JBOHHYI0 OOLIHBKY U

Puc. 4.2. Cxema ycTpoiicTBa BbHI-
TSKHOM IaXThl H3 TEMJIOoro uep-
Jaxa:
€ — C SaN{UTHEIM 30HTOM; 6 — ¢ nop-
nponoM; I — naHesn NOKDRITKNA; 2 —
crena INaxTh; 8 — SanuTHHI 30HT;
4 — nawesib H€PHAYHOTO NEPEKp HITHS;

- 5 — BoOAOCOOPHEI NORMOH.

TeNJON3ONALHOHEEE MaTepradl BHYTpH. [lJis 3ampThl OT nonajanust arMocdep-
HBIX OCafKOB IIAXTY BHITOJIHSIOT € 32LUHTHEIM 30HTOM U Ge3 30HTa ¢ BOAOCOOPHBIM
TIONJIOHOM U3 METaJlImyeckoro Jrcra (puc. 4.2). Pasveps monjiora B njase JOMKHEL
6uth Ha 150 MM Gosblue pasMepoB LaxTh; rny6una ero — 150—300 mum.

Tlnomaak OTBEPCTHST BHITSMKHON LIAXTH PACCUMTHIBAIOT K3 YCJOBHS ofecreue-
Hus ckopoctH 0,5—1 m/c npu pacxone Bosayxa, ysednyentom Ha 30% o cpaBhe-
HUI0O C HOPMATHBHEBIM OOBEMOM BO3AYXa, VAAJSEMOr0 M3 MHJBIX IOMEIIeHHi.
Ilpu stom ofuiee aspoRpHAMHYECKOE COMPOTHBJIEHME YYacTKa, BKJIOYAIOLIEro
BHITAKHYIO IIEXTY ¥ YepJauHoe NOMeIieHre IO AAaNbHEr0 BEHTHISALHOHHOrO 6/10Ka,
He jomxknro npesbinath 1 Ila. OrtHoweHwe cTOpoH waxTht B miane (Gosbliel x
MeHblrell) MPUHHMAKOT: JUIs OTHEABHO CTOSmel maxTh — He Gosee 1,5, jas mpm-
cTpoeHHol — He Gomee 2. -



.- BEICOTY 11aXTHt ONPEAENSTIOT PacHeToM, HO OHa He JOMKHa GHTb Menee 4,5 M
or ypomm ueplayHoro nepekpuTHA. Hax BHICTynaiompyme vacTaMe sfanus oHa
jo/Ha BelcTynats Ha 0,5 M

JleCTHHYHBIE KJIETKH 6e3 €CTeCTBEHHOrO OCBEILEHHUSI MPOBETPUBAIOTCS uepes
BHITSIAKHLIE KaHAJEl M IIaXTH, a 3aKPHTHE JECTHHYHEE KJETKH C eCTeCTBEHHBIM
OCBeleHHEM — YePe3 BEHTH/ISHIMOHHBE IIAXTH, OTKPHBAIOIIHECT OKHa, (paMyry
ung  (POPTOUKH.

Tlpy melleHTPaJ30BaHHOK MOJlaye HapYKHOTO BO3AYXA B IOMEIEHHAX KHUIHIX
saHui uepe3 peryJMpyembie IPHTOYHEE YVCTpORCTBA, pa3memiaeMile B HapYKHON
orpamxaarone Koncrpyx(uﬂn YCTPauBaIOT FOPH3CHTANIBHEE LIEH BHICOTOH 15—
30 MM B BEpXHEl YaCTH OXOHHOH KOpoOKH nu6e Hay welt [24]. Ilpu stom ecrecTsen-
Hasl BBITSDKHAS BEHTWISMHST OCYINECTBJISICTCS YePe3 DEryJupYeMHE BHITTKHBIE
yerpoficTBa, pacrofioKeHHHeE Ha KyXHe, B BaHHOH M caﬂysne. O61em nmpuTOKa B
BEITSIXKKH PEryiupyer notpeGuresb.

KOHCTpYKTHBHLIE PEIIEHHS] CHCTEM BEHTHJIANNE I KOHINIHOHHPOBAHHS BO3LY-
Xa, HHTEHCHBHOCTb BO3JYyX0oOMeHa, BeJMUMHB BHUICJIEHHS TeIJa, BJard H Bpef-
HEIX BEIeCTB AJIst OOCLIECTBEHHBIX 3MAHMII NPHHEMAIOT N0 YKA3aHHAM COOTBETCTBY-
towux raas CHall.

4.2. OTMPERENEHUME KOMMHYECTBA BEHTMASLIMOHHOIO
BO3LAYXA

4.2.1. OCHOBHBIE PA:C'%ETHI»IE 3ABHMCHMOCTH

Heo6x0auMOCTh YCTPOHCFBA CHCTEM BEHTHJISNMH B IKMJIBIX M OOLIECTBEHHBIX
8JlanusIX OOYyC/OBJIEHa BbiieJieHreM TeIa, BJaru ¥ BPeAHBIX Fa30B.
TernmonocTynensst OT COJHEYHOR pajpanyy, JONel u 060pyNOBAHUS ONpere-
JIFIOTCH Ha OCHOBaHHM JNAHHBIX, TPHUBEACHHLIX B I, 2.
KosnuecTBO BJary, Kr/y, HCnapsuolefics € NOBEPXHOCTH Kumnsiuiell BOXH,
onpefensiercss no Gopmyse -
Gy = Q1/62 600, 4.1)

rre Q — TensioBasi MOIIHOCTL Harpepatens, DBT; 1) -— Ko3p(QMIERT MNONE3HOTO
Jeficteug, % (0% DOrPYKHMBIX KHISTHJABHEKOB 1) = 100%).
Ilpr oTcytcrBnM HeOOXOREMBIX AAHHBIX KOJHUECTBO BJIArd, HCHapsiouiefics
c 1 m? noBepxwocTy xumIsLeR BOXbI, MOXKHO IPHHHAMATH PABHEM 40 xr/(M2 - u).
Kounyectso BJIarH, HCIIapsiomeiics: cO CMOYEHHON NTOBEPXHOCTH, ONpeNeNisieTcs:
BHIpaKeHHeM

G =129 (0 1,82) - L2—PL F, “.9)

. ) Peap

FJlle U — CKOPOETh BO3AYXa, OG/YBAIOWETO CMOYEHHYIO TIOBEPXHOCTD, M/C; Py H po—

YNPYrocTh BOASTHOTO Napa COOTBETCTBEHHO B BO3JlyXe NOMEINEHHS M HACBIIEHHOro

TIPH TeMIepaType, paBHON TeMIepaType MOKPOTo Tepmomerpa, rIla; pgy, — 6apo-
M2TpHYeCKoe AaBJeHHe Bo3nyXa, rlla; F — miomafp cmoueHHON MOBEpXHOCTH, 1>

BrigeseHte YIJIEKHCIIOTO Iasa COCTaBJIseT, MI/(4 - ues.): B3POCABME B cocTo-
SIHBH NoKos (B TeaTpax, Kiaybax, 3anax 3ace/1aﬂm'fr 4 1. 1,)—3,7- 104, npn pabote B
YVUPeXJAeHHUSX, By3ax H T. I.— 4,2 - 10%, npwu Jerxoii pabore H paGote cpenHe
Tskectd — 4,8 « 104, 1mpm  TsKenol cpnanecxou paGore — 8,2 « 104, nermu B
BO3pacTe JIO 12 er — 2,2 « 104,

Tpebyembilt 06beM CBeXEro BO3LYyXa, M3/, JUis NOMeweHKRA, B KOTOpBIX NpC-
H3BOJINTCS 3apflKa aKKyMYJSTOPHBIX Garapel, B pacque Ha ojmy Oataper0 Ha-
'Haxo)mrcsx no ¢opmyJe

L= 0,071sap ) (4.3)

rae I, — cuia MakCHMalbHOrO 3apSIAHONO TOKA, A; 1 -— YHCJIO SJIEMEHTOB aKKY-
MynATOpHO# OGaTapen.



KonpuecTso BEHTHIISAUHOHHOIO BO3NyXa, M3/d, NOJABAEMOro B NOMEILeHHe,
NPHHAMAETCH DaBHBIM HAHOOJBLIEfl N3 BEJHUHMH, BHUHMCISEMBIX OTHEIBHO JUIS
KaXJOro ¥3 TPpeX NeprojioB rojia (TEIIoro, NepeXofHOTO 1 XOJIOXHOTO0) TI0 CTIeNyio-
M GopMysiam:

npH pacuere MO H3GBITKAM SBHOTO TeluIa

3)6Qﬂ po 3L0 3CB (to,s - tyx)

_ 4.4
. 1 onto e — 1) g *-4)

- an/I pacuere no H361>1TK3M BJlaru
MO — o L, 11000 — &y )d, , — (1000 —dy) dy] s
2 pr [(1000 = d, ) dy, — (1000 —dm da] -9)

Ipu pacueTe no H3CHITKAM TOJHOrO TelJa

360005 — Po.Lo.5 [(1000 — d_ ;) Jo s — (1000 — dyy) 7y ] .
h O [(1000 — d (1000 —dr) T (46

. yx) y yX
. fipm pacuere 10 KOMHUECTBY BHIENMIONMMXCS BPEAHBIX BeW(ecTB (TA30BHle-
JIeHus):

zZ— Lo.s (Zo.s — Zp) @.7)

. Ly=L,,+
. 0.3 — .
~ Zyx Zn

B dopmysiax (4.4) — (4.7) Q,, Qn — H36HITKY COOTEETCTBEHRO SIBHOTO 1 ITOJHO-
ro 1elyla B TOoMelleHud, BT; L’0 3 — KOJIMYECTBO BO3AyXa, M 3y, yHansemMoro u3
06cny)KﬂBaeM0H (pa6ouefl) 30HB! MeCTHBIME OTCOCamu, OOLIeOOMEHHON BEHTHJISI-
ureif, Ha TexHo.nomqecxme U Jpyrde HYKIH; Cp — TEIVIOEMKOCTh BO3AyXa,

kIlx/(xr - K); £, , — TemnepaTypa Bo3fyxa, °C, ynansemoro Hs paGouell Him
ch.ny)KHBaeMOH sorm NOMEMIEHHA MECTHBIMH OTCOCaME, OOGLUEOOMEHHOH BEHTHJIS-

o o
Lpelt, HA TEXHOJOTHYECKHE H JPYTHe HYyXKAH; tyX — Temmeparypa Bo3fyxa, °C,

ylajsieMoro K3 nomelileHHsl 3a npemenami paGouefl wiau OGCTYKMBaEeMOK 30HEL
t; — Temneparypa Bo3pyXa, °C, nogasaemoro B nomeutexne; W — u3CHITKH BJArH

B TIOMEILeHHH, KI/4; dj, — BJIArocofiepaHie BO3ZyXa, I/KT, YAaJNAEMOro H3

paboueil mim O6CAYIKIBaEMOH 30HEI ITOMEIUCHHS MECTHEIMH OTCOCAME, OOLIeOGMeH-
HO} BEeHTHJISINKe1, HA TeXHOJIOTHUECKNe i APYTHE HyX/®t; dy, — BIarocoiepianie

BO3JlyXa, I'/KT, yAanseMOro B3 MOMelleHHs 3a npejeiamu pabouell wiu o6cnyKUBa-
emoli 30HBY; dy — BJarocofepikanpe BO3LyXa, I/Kr, AOAABAEMOTO B MOMEILEHIE;

1, — SHTAJBINS BO3AYXA, kJx/xr, ynansiemoro u3 paGouelt nin o6eayRKUBaEMOR

20HB] TTOMELIEHUsT MECTHBIME OTCOCaMH, O6LUCOGMEHHON BeHTHJISAIMeH, HA TEXHOJIO-
THYecKHe H Apyrae HYKIbl; Iyx — 3HTanbIUA BO3AyXa, KIK/KT, yRaNseMoro Hs
TIOMELIERUsT 32 TnpefieaMi pabouedl miaw o6cayuBaeMolt 30BB; [y — SHTaNbIHS
BO3RYXa, KJK/Kr, N0AaBaeMoro B noMerene; Z — KOJHYeCTBO BPEeJHBIX BElUEeCTB,
Mr/4, MOCTYNAOWHX B BOSHyX HoMelieRus; Z, , — KOHUEHTPAUMs BPEAHEIX Be-
LIECTB, Mr/m®, B BO3AYXE, YAanseMoM H3 pabouell HIH 06CHYKHBaeMONH 30HH MeCT-
HBIMH  OTCOCaME, 00ieoOMeHHON BenTHysiMel, Ha TEXHOJIOTHYECKHe H JIpyrie
Hyiapl; Z,, — KOHUEHTPALsT BPEAHBIX BelUCCTE, mr/m%, B BO3AYXE, YHATIACMOM H3
NOMEIICHNS 32 npenenaMﬂ abouell My OGCHYKUBaeMOH 30HBI, Zy — KOHUEHTpa-
Ut BpELHLIX BEmecTs, MI/m®, B BO3AyXe, NOfIaBAEMOM B NOMELIEHHE; Pg o Oyy H
Pn — IJIOTHOCTL BO3LyXa, Kr/m®, Ipy TeMIepatype COOTBETCTBEHHO [y, tyx 1
tn, -onpegensiemas mo Qopmysne

0,349

be="g73 ¢ Poar- “.8)

Dopmyibl (4.4) — (4.6) MOXKHO YIPOCTHTB, €CTH TIPHHSITb P 5 == Pyx = Pn =
== 1,2 xr/m® 1 umeth B BHAY, uTo d & 1000. ynpomer—mme npu6JIHAKeHHEE (POPMYJIEL
HMEIOT CIIeNYIOmpH BT



npy pacuere no usbLITKaM SBHOTO TerJja

3,6Q — 1.2L, 405 (ty o — tn)

L, = LD_3 -+ 196 (tv)\ — tn) ; (4.9)

npy pacuete NO H3OLITKAM BJark
103W — 1,2L, , (d, , — dn)

Ly=L,,+ 12, — dn ; (4.10)
l’IpH pacuetre mno H36bITKaM NoJioro tenJa
"3,6Qn — 1.2L, , Uy, — /)
Ly=L,, 77 ]yx oy . (.11

Mapametpwt £, 4, d,, # I, , TPHHAMSIOT PABHEIMH HOPMATHBHBIM NapameTpaM
Bo3Lyxa B paGouelt mim obciyuBaemoll 3oHe, a Z,, — paBHOH .npefesbio IO~

nycTHMOH KOHUEHTPalMM JaHHOi BpeJHOCTH B paboueli mjii OOC/HYXKMBaeMoll 30He
MOMELUEHNS. ,
Ilpr OnHOBpeMERHOM BBLJIEIEHUE B TNOMELeHHe HeCKOJbKHX BPeIHBIX BEILECTB
OHHOHANPABJIEHHOrO AEHCTBHS BO3LYX0OOMEH B HEM ONpeAe/slioT B COOTBETCTBHH C
TpeGoBanusami CaHUTAPHBIX HOPM LPOEKTHPOBAHHS IPOMBIUIERHEIX MPeNIpHsITA.
Ecsnu 3apanbt napaMerphl, OXHO3HAYHO OIPeleJIsIONie COCTOSIHHE BO3LYXa B
paboueii (o6cnyxnBaemoli) 30He M BO3AyXa, YHajsieMOro K3 NOMEIIEHHS, pacuer
no gopmynam (4.9)—(4.11) maer oguo H 1o xe 3HaueHHe L. Ecnn sajantt 3nauenns
TOJBKO ORHOTO napamerpa (f uiM d) pacxol BO3RyXa ONmpenetsiioT no (Gopmysne,
YuMTHIBaIOlUefi H3MEHeHMEe 3TOro MapaMerpa, a 3HadeHHe Jpyforo mnapameTpa
OTIPEJ(eAiSIOT M0 NOJIYYEHHOMY 3HAUeHHIC L ¢ NOMOLUBI0 COOTBETCTBYIOLIEH (OpMYJIHE.
TlapameTpht BO3AYXA, YAAASEMOrO H3 TTOMEIIEHHUS, tyx, dyx, ! ¥ KOHIEHTpa-
IIHIO BpeNbIX BEeCTB B HeM Z,, ONpeNe/aioT B 3aBHCHMOCTH OT CXeMBl OpraHusa-
MM BO3RYX000MeHa B nomelteHny (cM. § 4.4).
Ilpn oTcyTcTBHE MecTHBIX OTcocoB opmyant (4.9) — (4.11) umeloT caeny-
FOLUME BHJ:

- L :
Gm -_— 3’6 _lyx—__E- 5 (4-12)
14
G = 108; .
R wr. .13
Gy, = 3,8 On (4.14)

™ (g (tyx — 1) ?
rge G, — Tpebyemiili Pacxox HpPHTOYHOTO (BEHTIJISIMHOKHOIO) BO3AYXa, Kr/4,
Q — reryonsbeTKE  (CO 3HAKOM «-}-») WJE TenJIonoTepH (CO SHAKOM «¢~—») MoMe-
menus, Br; W — BiarousGeitki (CO 3HaKOM «~-») RJII BJIaronorJjoiuente (co 8Ha-
KOM «—3} B IOMeLIeHHH, Kr/u.

Jost momeluenult, KpaTHOCTH BO3AYyXoo0MeHa B KOTOPHIX 3aJlaHa COOTBEICTBY-
towmmn riapame CHull, xouyecTBo BEHTH/ISILMOHHOIO BOSAYyXa ONpeseserTcs 1o

tdopmyne
L = Vkyp, 4.15)

rie V — obpem nomerieHuns, M%; kp — HOpMAaTHBHAs KPAaTHOCTB BO3AYX000Me-

Ha, v,

Bo Bcex cyyasix KOJIHYECTBO HAPYIKHONO BO3LYXa, N10JaBaeMoro B NOMeEILEH e
CHCTeMaMH BeUTHJISILMH H KOHRHIHOHHPOBAHAS, JIOMKHO OHITL He MEHeE IPHBEJER-
Horo B Taba. 4.2. )

O6opyaoBanHe CHCTeM BEHTHASUNE H KOHAHIHOHIPOBAHNS Bo3JlyXa noabupa-
I0T Ha PacXoy BO3LYXa, OnpefeNnenHblii o ¢opmynan (4.9)—(4.11), BEons MOBBILA-



Tabruuna 4.2 MuBPMANLHOC KONRHCCTRO ROIAYXA, NONASAEMOrO B TIOMEULEH IS CHCTEMAM i
BEHTHARNNYN ¥ KoHpnumounporanus (CHull 11-33-75)

Ko.nﬂixec-rso Ha/pym{oro BO3ZIYXa
Ha 1 ves., v%/4, U RpaTuOCTL
Tlometenns Og;’;:g‘ (nome- i BO3ITY X00GMeHa
I OTCNL- mKﬂ 801);13‘)501- JLONONHUTCIBHE]
L4 1 1] [
i aeyncHes | npxomAni- ey s~ | TPy HeposmosHoC- TpeGoBany
LUEenRii ca ma 1 ven, BeHHOIO Mpo. | TH €CTeCTBeHHOro -
) M8 o po- ApOEETPHBAHUS
puBanys TIOMeren s
roMeu1eHHst
Mpowusson- Merce 20 30 -
CTBEHHDIE 20 u Gosee 20 : _—
JTroGoit - 60, wo me mence| 11pH cHeTemax, noaaio-
OAHOKPATHOTO 06~ | LHX TOJILKO HApYXCHE
meua Bhomemennn | BOSAYX, M IDH CHCTe-
B yac Max, paGoTaoUHX C
peuppKkynsiuuedi, ecnn
nocnennne ofecreyr-
- BaIOT BO3NYX0OGMeR
gparwocthio 10 n €o-
. Jiee B Hac
60, HO He MeHee
20%  BO37YyX000-
MeHa
75, HO He MeHee
17,59 BO3pEyXoO-
* omena -
90, HOo He wMenee | IIpn cncremax, paGo-
15% Bo3xyxo- TAOWEBX ¢ PeuupKy-
obmena JsHeH, 1O NPH Kpar-
106, Ho wue MeéRee | HocTH Menee 10 B uac
12,59, Bo3py xo-~
obmeHa
120, HO He McHee
10% Bosmyxo-
obMena
ObwecTBennble | — Ilo TpeCosa- . 60 st 3PUTENILHBIX 32J10B
4 mpyrue HHIM COOTBET-~ TeaTpon, KUROTeaTpoB,
CTBYIOL{HX KNy6oB, KEBOPLOE KYJIh~
N raias CHull TYPBL H APYTHX YIOMenie-
* HHUll, B KOTOPHIX JIOAY.
HAXOOATCS® 1o 3 4, KO-
- . JIMYECTBO  HAPYIKHOTO
BOBYXa CHEAYET NpH-
‘ HaMaTk 20 M3/u  na
1 ues.

N
romul Koa(pPUUMENT £, KOTOPHE yuHTHIBAeT mOTEpH BO3AYXa B CETH BO3AYXO-
TIPOBOAOB. Besmuniiy noppunaiomero xosguillieTa NPHHAMAIOT paBHoi: 1 — mpn
' pasmeluensu 0BOPYAOBAHMST B o6CHyXKHBaeMoM nomeuwieHun; I,1 — aas cucrem
C BO3AYXOBOAAMH M3 MeTajjia, IVIacTMacC i acGecTOLeMEHTHBIX pr6 Jonnol Ao
50 m; 1,15 — mnst cmerem © BO3AYXOBOJaMM K3 APYLMX MaTepHalioB, a TaKxe s
' CHCTeM C BO3NYXOBOJAMH H3 MeTasJa, IUiacTMace H acOeCTONEMEeHTHBIX Tpy6 AjiH-
HOli Gosee 50 m.

4.2.2. I—d-BUATRPAMMA BﬂAmHOl’O BO3AYXA °

Tlpy pacyere crCTEM BEHTHJISILMY W KOHAUIHOHAPOBAHHS NapaMeTpht H PacXoj
BJIAKHOTO BO3JyXa Onpefensiiorcs rpadoaHaNuTHYeCKHM METOJOM ¢ HCIIONb30BaHH-
eM [—d-puarpammel (puc. 4.3).

CoctosiHEe BJI2XKHOTO BO3AYXa XapaKTePH3YeTCs COBOKYIHOCTBIO cne)lyxoumx
napaMeTpoB: TEMIIepaTypEl CyXoro Tepmomerpa f, °C, Temmepatypst MOKpOTO Tep-
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MoMeTpa fy, °C; TeMIiepatyprl TOYKH peekl by, °C; Biaroconepaxanis d, I/Kr; sHTajb
em I, xJ1x/xr; TapLHaNLHONO AABJIEHHST BOASAHOIO Napa BO BAAKHOM BO3NYXe fin,
x(Ha' OTHOCHTE/IBHON BJAKHOCTH @, %.

+ Tlpy n3BeCTHEIX JIOGBIX ABYX M3 TEPCUHUCAEHHBIX CEMM MapaMeTpPOB (32 HCKIIOo-
uermem KoMGHHALRH «TeMIiepaTypa TOYKH pOCHI — BJIAFOCONEPIKAHKEY K «TeMIepa-
Typa MOKPOTO TEPMOMETPA — SHTAJbIKS») MOXHO ONPEAENHTh OcTaibubie. Ilpw
9TOM HCIOJIb3YIOTCST AHAJIHTHYECKHE 3aBMCHMOCTH

=t (2500 1- 1,848) d - 1073, 4.16)

- . 100; AT

? Ds -1

) d= 0,600 —PPs__ ., g3, (4.18)
. Po—@ps

THe Po B ps — GapOMETpHYECKOE AaBJieHHe BJIAXKHOTO BOSAYXa H YIOPYroCTh iia-
CHIIEHNIOr0 BOASIHOrO mapa, rlla.
w  Maccosrie pacxomst Biaxnoro (G) i cyxoro (Gg) BO3fyXa CBf3aHbL Me}xny co-
6ol COOTHOLIEHHEM G

o= —— (4.19)-

, 1} 10~3d
Ilpu pacuerax, Kak NpaBmiIo, NPUHHMAIOT PABEHCTBO DPACKOROB BJAXKHOTO
¥ cyxoro Bo3ayxa (G = G,).

YIenbHas MaccoBasl TEIJIOEMKOCTH BJAXKHOTO BO3XYXa, OTHECEHHas K 1 kr
Cyxoro bosgyxa, kILx/(xr - K), onpepessiercss mo opmyse

; c=1-41,84.10734. (4.20)

- Ecim AauHoMY KOJIMUECTBY BJIaXKHOrO BOSLYXA B pe3yJibTaTe TEIIOBJaKHOCT-

noit 06paboTKi COOCIIeHO (HJMIH OTHATO) HEKOTOPOE KOJHMUECTBO SHEPrHME B (dopme

TenyioTht Q, kMK, ¥ B BO3AYX BBeleHa (WM VAaneHa) Baara B KoJduuectse W,

KT, TO HayaJlbHbie 0 KOHEeYHHIe 3HAUEGHHS SHTAJNbINK K BJlarocojepxawus [y, dy u
1,, dy 6yryT ceasaubl 3aBHCHMOCTBIO

Iy—1 Q
21 103 = 4,19, -} ° (4.21)
dy—d,
‘rne 1y — TeMmepatypa BBOEMMON (MM ynam{eMOH) Bnary, °C.
s pacueros 3aBucuMocts (4.21) MoXHO HCIIO/IL3OBATh B YIIPOLUEHHOM BHJE:
_12__1_ 108 — &
?
d _ dl Wo‘
8 B CJIyyae HelPepbiBHOTO TeIUIo- B BJIarooCMeHa C HHTEHCHBHOCTHIO TEIVIO- H BJjia-
ronoctynnenui coorsercreenno Q, Br, u W, xr/u,

I —11 Q.
Tpsmas, oCwefunsowasn Haqanbﬂylo H KOHEUHYIO TOUKH TpOHECca TerJIo-
BAQXKHOCTHOK 0GpaGOTKH BO3AyXa, SIB/SETCS JY4OM POLECCa, a OPHOIIEHHE
Iy—1, o Q
=21 103 =36
£ 4 —d 102 =3, 2 4.24)
— YIJIOBBLIM Koszptbﬂunemom K ax/xr.
Jas texymnx snaveruit I v d 63 Bblpan(eﬂﬂﬂ (4.23) u (4.24) mveen:

4TI e (dg—dy) 1073, : (4.25)

IMockoneky Q u W B Tpollecce  TEIUIOBNAKHOCTHON 05paGoTKy BO3XyXa MOTYT
DpHHEMATE JI0G0E TOJIOKHTE/IbHOE HIIH OTPHIATe/bHOE 3HAYEHHE, a TaKKe PaBHSITh-
cq HYJMIO, T0O —oo <L & < -}oa.

(4.29)



BosMoxuEe MaMeHeHHst sutanbnuu Al u orHocHTeNbHOf BnamuoeTH AQ, a
TaKKe 3HAK YIVIOBOTO KO3)OUIMEHTa MJIOCTPUPYIOTCH JaHBBIMM Tabs. 4.3.

Ta6anna 4.3, Hsmenenie SHTaILNMN H OTHOCHTENbHON BAAXHOCTH TPH HSMEHEHHN
. TEMNEPATYPEI U BJAroCOAEPHAHNA BOIAYXA

\Ad >0 <0 ) 0
at —
>0 } Al>0 Ap =0 Al 20, Ap <0 Al > 0; Agp < 0;
>0 ex0 €=+ o0
<o Al 20 A9 >0 AlI<G Ap =G AI <6 Ap> 0
’ es 0 e>0 S — — 0
0 Al >0 Ap> 0 Al <0 Ap <0 -
e>0 >0

Konmyectso Tenna,. Br, nofsofimMoro K BOSIyXy MPH HATPEBE HIH OTBORHMOIO
TIPY OXJIAXKIEHHH, onpenensercs no dbopmyJie

Q = 0,278G (I, — I). (4.26)

KosnyectBo wenapsiioiefics MM KOHIEHCHPYIOWEHCS BJary, Kr/y, BHYHC/IA-
€1CSL B3 BHIPAMKEHHS . :

W=G(d,—d,) - 1075 (4.27)

T'padoananuTHyeckuii MeTOS pacuera C HCNONB30BAWHEM [—d-pmarpaMmet
yIo6eH ¥ RS Pacyera IPH CMEILIEHHH BO3RYXa C PASNMYHEIME NapaMeTpamu. SH-
Tanpiust ey, KI/Kr, B Brarocofepyanue dey, /KT, BOSLYXA, NOJYYEHHOrO B pe-
SyNbTaTE CMEUIEHMA pacxofa BozLyxa G; ¢ sHTanbnHel Iy W BIarocomep:xanmeM
d, ¢ pacxonoM Bosfyxa G, ¢ 3HTambmmell T, M BIATOCOREPIKAHMEM dp, OTpeaess-
10TCsT TIO GhopMysIam:

‘ IL+nl
low=—7"s . )
d, - nd
v =173 (4.29)
rne n = G,/G,. (4.30)

OcraspHble TIApaMeTphl CMECH HAXOISITCH C MOMOWDBI0 [—d-InarpaMm.

Tpu rpadoananuTHyeckoM pacuere Ha J—d-guarpaMme HaxoiaT Toukn I u 2,
€OOTBETCTBYIOIME TIAapaMeTPaM CMEUIMBAE€MOTO BO3AyXa. STH.TOUKH COERMHAIOT
NpPAMOH, KOTOpast AenuTCs TouKol cMech C rak, 9To6h OTHOIIEHHE JJHHB OTPe3Ka
1—C x pnvune otpeska C—2 paBHAJIOCH M, MK YTOGH! OTHOLICHKE JJIHHL! OTPe3Ka
I—C x pnune orpeska /—2 paBHsIOCH

ll—-C n
/PR T @30

Onpenenus Touky C, HaXOmAT napameTphl CMEIAHHOTO BO3RyXa.

Ecn npu sToM Touka C oKamercss nmxe KpueoH ¢ = 100%, To yacTs Braru
najaer B BHIE TyMaHa (uHes). B 5ToM ciiyvae KOHEUHBIE NapaMeTps! BO3AyXa COOT-
BereTByIOT Touke K, mpuuem @ = 100% u [ = /.

KonwsectBo Brnaru, semajarouiedi B Bupe TyMaua (uues),
Y!

W = (G, -+ Gy) (dg — dg) 1075, (4.39)



4.3. HNACCHBUKALUR CUCTEM HOHOULIMOHMPOBAHMS
BO2AYXA

Cucremr! xonpMumonnposanus Bospyxa (CKB) o nepmoppunocts neficTBrs
- JeNIATCA Ha CE30HHBIC M KPYTJIOrONMYHEle, 3 B 3aBHCHMOCTH OT PACTIOJIOMEHNST KOH-
JHIHOHEPOB I10 OTHOIUEHHIO K OGCIYIKHBAEMbIM TIOMELLEHNSIM ~— Ha UEHTPaJbHLIE M
MECTHLIE.

B 3zaBucuMOCTH OT ocoGemnoctel 06paGorku Bospyxa CKB 6EBaroT 1psMo-
TOYHEIME (paboTaloT TOJHKO HAa HAPYXKHOM BO3LYXE) M C pelHpPKyJsaluefl BO3RyXa,
KOTOpast -MOXKeT OHITb MeCTHOH MMM IeHTPaJbHOH.

entpansuste CKB noppaspensifores Ha OZHO- ¥ IBYXKaHaibube. B 3aBHCH-
MOCTH OT KOJIN4eCTBa OGCJYXHBaeMEIX JIOMEWIEHHH HJIM 30H OFHOTO GOJIBILIOFO I10-
MELICHNS CHCTEME! JCNIATCH Ha OJHO- M MHorosonaJsibeee. ITo paBsenmo, cosnaBac-
MOMY BCHTHJISITOPOM . eHTpasibHEX KoupuumonepoB, CKB 6mBator Hmskoro (1o
1000 ITa), cpemnero (1000—3000 ITa) u Bricororo (ceemue 3000 Ila) maByerns.

*  llenTpanvHoe perynupobanne Kpyrnoroppunblx CKB MoXer nmpOH3BOIHTLCS
KaYeCTBEHHBIM, KOJHYECTBEHHBIM MJH KayeCTBEHHO-KOJHMYECTBEHHEIM METOHOM.
KayecTecHuBIE METOE PEryNHpOBaHMST NPELYyCMATPHBAET H3MEHEHHE NapaMeTpoB
TIPHTOYHOTO BO3AYXA B  3aBHCHMOCTH OT HAPYXKHBEIX H BHYTPEHHHX METE€OpOJIOTHue-
CKHX YcJoBH# 6€3 M3MEHeHHS ero pacxona. I1pH KOnuyecTBeHHOM METOJE H3MEHS-
eTCH PACXOJl BO3LYXA, & TIaPAMeTPHl COXPANSIOTCA HEHSMEHHBMA. KayecTBerHO-
KOJIMYECTBEHHbIH METOll MpeRyCcMaTpHBaeT H3MEHEHWE KaK pacXofioB, Tak ¥ Ia-
paMeTpoB INPHTOYHOIO BO3RYXA.

B CKB naunGoJiee 4acTo npHMEHTETCH IEHTPANILHOE Ka4eCTBEHHOE PETYJIHPOBa-
HHE M 3HAYUTEJLHO PEXe — KaueCTBEHHO-KOJIMYeCTBEHHOE, KOTOPOE, XOTH M fB-
nAeTCA. 6016 SKOHOMUYHEIM, COTIPOBOKIAETCH HapyIUeHneM THIPaBJIHYeCKOH yCTok-
YHBOCTH cucTeMH. KoJsmyecrBeHHOE peryJIHPOBaHHE NPHMEHSIETCH Kpafihe PEAKo.

OcHoBHOE OGOpynIOBaHME IJif OGPAaGOTKH M TNEPEMEUIEHHs BO3HyXa OGBMYHO
KOMIIOHYIOT B OFHOM arperare —— KOHJMIMOHepe. B KayecTBe HONONHHTENBLHOIO
06OpYHOBaHNS HCIOJABL3YIOTCH MECTHEIE TIOROTPEBATENH (OXJIAZHTENH), BEHTHJSA-
TOPHEIE ¥ 3XKEKIMOHHLE JOBONYHKM W cMecutesd. Ilpu GoMbIION NPOTSKEHHOCTH
BO3JYXOBOJOB MHOTZA JIONOJHHUTEIbHO YCTAHABJIUBAIOT BEHTHJISTOPH.

YcTanoBKH KOHZMLHOHVPOBAHHS BO3AYXA MOTYT COCTOSTDL M3 CEKIMH (KOHAM-
urorept Ka n KTLI), coGupaeMex Ha MECTE MOHTAaXa, JHOO TOCTABAATHCA B c60pe
(aBTOHOMHbIE KOHZHIVIOHEDH). .

OcHOBHEIE TIPEMMYIIECTBA HEHTPAJNBHHX KOHJMIHOHEPOB: BOSMOXHOCTH 06~
¢y xuBanus GOJLIIOTO KOJHYECTBA TIOMELIENHUSI; pasMelleHHe OCHOBHOIO H BCIIG-
MOraTe/Il HOTO 060Py HOBanUs Ha MaJIOUEHHOH IO A H; HOCTYITHOCTE 06OPY IOBAHKS
L5t o6C/Ty>KMBaHHUS H COCPEROTOYEHNE TOUEK 0OGCHYKUBAHNS B HeGOJBIIOM KONHYe-
CTBE MeCT. TerIo- ¥ XONOZOCHAGKEHNE IEHTPANBHEX KOHIUIMOHEPOR OCYLILECTRIIS-
£TCSl CAMOCTOATCNLHLIMH OTOIHTEJIBHEMH H XONOIMJBHEIME YCTAHOBKaMH, KOTOPHE
MOTYT PaCIoNaraThC KaK PAJOM C KOHAMIMOHEPAaMH, TaK M OTHEJBHO OT HHX, B
Ipyrux mnomenenusx. l[lentpanpHbEe YCTAHOBKH KOHAMIMOHMPOBAaHWS CBfI3HBA-
I07CS1_ ¢ OOCHYyXHBACMBLIMH TIOMEILEHUSIME Pa3BETBJIEHHOH CETHIO BO3ZYXOBOLOB.

Bosgyx OT HeHTpaNLHOro KOHIMIKOHEpPA Iepel Nofayeil B NOMELIEHHE MOXKET
JIOTIONIHHTENIbHO 06pabaThiBaThCsl IGO0 nojasathes 6e3 o6paborku. JlononHuTENL-
Hast 06paGoTKa BO3JyXa MOXKET IIPOH3BOJMTBLCH B 30HAJBHBIX NTOorpeBatensx (0x-
JARNTEIIAX), CMECHTENAX, BEHTHJIATOPHBIX HJV SXKEKUHOHHBIX I0BOAYMKax. B Bc-
nosoapynnix CKB B xamjoe noMelieHne NOCTYNAeT BOSAYX UEHTPANBHOIO KOIl-
JuIHoHepa (TepBHYHHI BO3JYX), CMEIIAHHHEI € BO3LYXOM JaHHOTO TIOMELIEHHS,
TpeIBapUTeNIbHO OXJaXKJIEHHEIM HJIH HarpethiM B TENIOOOMEHHHMKAX KOHJMIIMOHE-
POB-HOBONYHKOB.

Mecrnnie CKB o6opynyloTest aBTOHOMHBIMH HJIH HEABTOHOMHBLIMH KOHJHIHOH €
paM¥, KOTOpEe YCTAaHABIMBAIOT B 0GC/YXIBAEMOM TIOMEUICHHH HJIH B HEIOCPEXCT-
-BEHHOM 6M30CTH OT Hero. ABTOHOMHBIE MECTHBIE KOHAHIMOHEPE! HMEIOT BCTPOEH-
HEIE TEITOOGMEHHMKH, YBJIAXKHUTEIH M XOMOAWJIbHEIE MAIUHHMI, YTO SBJSETCH HX
OCHOBHBIM TIPEHMYILLECTBOM, : -



Mectabte CKB Takike MOryT OBITh IIPSIMOTOYHBIMH Ml paboTaTh € peuHpKyJIs-
HcH BO3nyxa. ) .

Jast pacyera CKB ¢ onpeienrenneM pacxoia BOSLYXa H cocTaea 06GOp yAOBaHHUS
HCTIONIb3YIOTCH  CAIERYIONIHE HCXOMHble JaHHBIE: PacueTHEE MapaMeTphl HapyXKHOTO
Bo3gyxa cornacio CHul1 I1-33-75; pacyeTHwle napaMerpH BHyTPEHHErO BO3RYXa,
ripuauMaeMere cordiacHo roasam CHull gist COOTBETCTBYIONHY HUJBIX M OGLECTBEH-
HBIX 3IIaHEH; TEnJIO- K BJIATONOCTYNJIEHHSI, OnpeNeNnsieMble pacyeTOM; METOJ, Pery-
aupopauns CKB; nonyckaemasi M3CEITOYHAS TEMIEpPATYPa YIAlsSeMOro BoO3MyXa.

Ha6rrounas Temiieparypa yaansieMoro Bo3fyxa Atyx IipepcraBnger coboll pas-

HOCTb TEMIIEPATYP YXOJSNIETO £, ¥ IPUTOYROTO £y BOSRYXa, BSITYIO € MOJIOKHTENb-
HEIM 3HaKOM. TakuM obpasom, Iy= tyx + Atyx_ ) (4.33)

3uak B dopmyne (4.33) BHOHpaOT B3 TeX coobpaxeHnil, wrobh Besnunua G,
onperensieMas no gopmysam (4.12) — (4.14), ne 6blna orpuLaTeNbHOMH.
Ecnu BO3LYX VIANSETCS U3 O6CHyKuBaeMOH 30HHL, §, = f ., == I3, rHe f —

X 0.3
BHYTPeHHSISL TeMuneparypa nomemenns, °C. Y

3navenns Aly, NPUHEMAIOT B COOTBETCTBHH € pacietoM BO3RYXOpaclpefiere:
Hus (cm. § 4.7).

Ilpy accuMENIALME TENJIOW3OLITKOB B KayecTBe I1epBOre NpHONMIKEHHA B CH-
CTeMaX- KOHAMIHOKHPOBAHNS KPYTJIOTORNYHO, 8 B CHCTEMAX BEHTHJSAIMH B XONOI~
HEIE TIEPHOAH! TOfid TEMIIEPATYPY NPHTOUHOTO BO3JAYXA IPHHHMAIOT, HYIKE BHYTpEH-
Heji TemnepaTyphl noMeliesns Ha 2° C npu mozaye B patioqyio sony, Ha 4—6° C—
TIp¥ mofaye Ha BEICOTe 2,5—4 M oT ypoBHs Mona, ua 6—8° € — npu ' nonave ra
BEICOTE Gontee 4 M OT ypoBHs nona, Ha 8—15° C — npu nopaye uepes miadoHE
9KEKIHOHHOTO THIIA.

4.4. UEHTPANLHBIE CHCTEMBlI KOHAMUMOHWPOBAHKS

Fpu pacyere wentpanpubix CKB mapamerpl Bosfiyxa, BHXOAANLEr0 M3 LEHT-

paJIbHOTO KOHJMIIMOHEpa, OIpPEResIoTes M3 YCJOBHS NOAKEPKAHMS TpeOGyeMuIX
NlapaMeTpoB BHYTPEHHErO BOSZyXa B OCHOBHOM MOMeilexmnH. TpeGyeMrie napamer-
PH BHYTPEHHETO BO3JYXA OCTAJIbHHX IHOMeleHHH ofecnednBaloTcs: nojavell coor-
BETCTBYIOIIETO KONHYECTBA IIPUTOYHOIO BOSEYXa M, MPH HeOGXOBMMOCTH, YCTaHOB-
KO S0HANLHBIX HOforpeBarenefl (oxaapurenefl) Jn6O JOBOAYMKOB (BEHTHJASTOP-
HBIX MM KEKIHOHHHIX).
*  Ilpu HOCTPOEHHH ILPOLECCOB 06paGoTKM Bosnyxa Ans pasimnynex CKB ¢ yueroM
enenuguKE OOIECTBEHHBIX 3aHIH NPHHATH C/ICLYIOIHE JONYILEHNs: MECTHEE OT-
€OCBHl OTCYTCTBYIOT JIHG0O OGBEM YIAJISIEMOTO HMH BO3LYXa 1O CPABHEHEIO C OOI[HM
BO3/lyX006MEHOM NPEHEeCPEXUTEBHO MaJl; KOJHYECTBO BHIIEJIFIONIMXCH BPERMBIX
BellECTE HESHAUMTENHHO M 06BeM Bo3fyXa, TpefyeMoro pjif MX pas6GaBJIEHHS JO
HOPMATHMBHEIX KOHUEHTpalil, 3aBeloMO MeHbile, ueM 06heM BO3NYXa, HEOGXORMMO-
ro A1 ACCHMMJISIIHM TerJIOBJIAaron3CHTKOB.

4.4.1. TIPSMOTOMHAA CHCTEMA KOHAMLIMOHMPOBAHMA

IMpamorourtte CKB pa6oraior ha HapyHoM Bosnyxe, Ges penupKysnanud. Onn
NpHMEHSIOTCH JJIS TeX TOMeleHHH HIH 3JaHHi, TJie COrIaCHO CAHHTAPHBIM HOpMAaM:
He JONYCKAeTCH peLHPKYJANMs BO3IyXxa (HanpHMep, ONepalHMOHHLIE, peaHHMa-
HMOHHLIE U JpYrHe MOMelUEHHs OGO/bHHIL). )

Ha puc. 4.4 npuBe/ieHa CTPYKTYPHAS CXeMa NPSIMOTOYHOIO LEHTPabHOrO KOH~
muponepa KTLL. B 3aBncHMOCTH OT BOSHMKAKOL(MX TpeGOBaHMH BO3LYX B HEM
MOMET HArpeBaThCsl, OXJIAAATLCS, YBJIAKHATLCA WIH OCYLIATHCS, a TAKKE OYH-
W@ATHCH OT MBUIH. .

Ha puc. 4.5 npuBefieHE! IpOLeecH 06pa6oTKH BO3LYXa AJsl pACYETHRIX YCJIOBHI
JIeTHero (TEIUIOT0) M SHMHETO (XOJIOBHOTO) TEpPHONOB.

B setumii nepuoy (puc. 4.5, @) HapyXHEU BO3LYX U3 NpHeMHOro 610Ka (TouKa
H) nocae ounctkd B $uabTpe HOCTyNaeT B (OPCYHOYHYX0 KaMmepy OpOILeHMs, B



KOTOpOll pasbpLisTHBAETCS OXJIAXKIEHHAast BOJd, MMEIoast TEMIIEPATYPY HHHE TeM-
nepaTypHl TOYRH POCh HAPYH#KHOro Bosnyxa. [Ipy KoHTaKTe € BOKOH BOSAYX OXJax-
JaeTcs, OCYIIAETCS H MOKHJAET KaMepy OPOMIEHMs ¢ OTHOCHTENLHOM BIAMHOCTLIO
@, o = 95%- (rouka 0). 3aTem BOSLYX HarpeBaeTcst B BOSAYXOHATpEBaTesie 2-ro

HoJjorpeBa JO TEMIepaTypli t;v KOTOPYIO IpuHHMaioT Ha 1—1,5° C nmxke Temiepa-

TYpH npmotmoro\ Boaflyxa (touka I1’}). [Toc/ie HarpeBa B BEHTHJIATOPE M B CETH BO3-
zyxoBofos na 1-~1,5° C Bo3ayx ¢ temneparypoii #; (rouka IT) moctynaer B nome-
LICHHE, [e, aCCHMHJIMPYS TENJIO- H BJIaTONOCTYNJNeHHS, HpHOOpETaeT mapaMerpe!
BHYTPEHHEro Bosnyxa (rouka B). .

B summuit Tiepron (puc: 4.5, 6) HapyxuEi BosfyX (rouka H) rocne OMHCTRH
B (busibTpe HATPEBAETCS B BO3LYXONOROrpenaTese 1-ro roporpesa A0 TEMIIEPATYPHI
t; (touka 1). B kamepe opoileHns
NPOHCXOINT MpPaKTHYECKH H303H-
TaneluiiHoe yBNAaXKHEHHE, H BO3-

<h

f

lorewyenve

i Z 3 4 5¢
Prc. 4.4. Crpykryphast cxema Puc, 4.5. Tlpoteccs 06pa6oTKy HapyXKHOTO
npsaMorounoit CKB: BoayXa B npsimoTouHoil CKB B nernuit (1)

1 — buawrp; 2 — BO3XYXOHArpeBa- d suMHAE (6) NEpHORLL.
Fene l-ro nojorpepa; 3§ — Kamepa
opowmenust; 4 — BO3LyXOHATpEBaTeb
2-T0 rofiorpesa; § — manpapisiomul AV X npno60pe'rae"r OTHOCHTENIbHYIO BJIAXKHOCTh
annapar, 6 — benruasTOpnb arpe- @y o = 95% (touka 0). 3aTem on Harpepaet-

ra? KOHAWIHOHEp&; 7 — BHITSIKHOM ~

BOHTHAATOP. Cst B BO3JlyXOHATDeBaTele 2-ro nogorpesa 1o
TEMIEPATYPH f; € Y4ETOM HOTOJHHTEIBHOrO

HarpeBa B BEHTHJSTOpE U IOJAETCA C napa-

MeTpaM¥, COOTBETCTBYIOUMMY Touke [], B NloMelenne, Ije IpHOGPETAET napaMerphl,

cooTseterBylone Toyke B. IIpu sToM B 3aBHCHMOCTH OT TEIJIOBJIAXKHOCTHOI'O pe-

JKHMA TIOMENICHHS BOSMOXHBI pasiHyHBE BapHauTel: [g > Iy (M36HTOYHEE TEnJIO-

BHgleenns), Iy < Iy (Tensonorepy TPEBHIUAIOT TEIVIONOCTYINeHus:), dp > dy

(n36LITOYHbe  BJIAroBLLAeNeNHs), dp < dy (Horjowenre Baark B nomernennn). Ha
. puc. 4.5 nponecc o6paGOTKM BO3LyXa NMpPHBEREH In#A Clyuast, Korfa Iy > Iy.

Pacuer npsimoroyno#t CKB ¥ BEGOp OCHOBHOrO 0G0OpyJIOBaHHs MPOH3BOIAT C
HCTIONb30BaHNeM [—d-imarpavmsl Ha OCHOBAHHH HCXOIHBIX JAHHBIX JUISL JIETHETO
H 3HMHET0 IEPHOJIOB C X B3aHMOyBsi3KolH. Pacuer BENONHSAIOT B TaKOH nociesosa-
TEJILHOCTH.

1. Ha [—d-gmarpaMmy HaHOCHT TOYKH, COOTBETCTBYIOLIME IapaMeTpaM BHY-
TPEHHEro H HapyXHOrO BO3JyXa.

2. o ¢opmyne (4.24) onpepensioT yrJyioBHe KOS(MOHIMEHTH AS JETHETO
(€s) M sEMHETO (E5) TIEPHOJOB H CTPOAT JIY4H IPOLECCOB H3MEHEHHS COCTOAHHSA BO3-
JyXa B HOMELleHWH, DPOXOLALIMe uepe3 TOyKy B. -

3. Haxonst Toyky J1, COOTBETCTBYIOIYIO IIPHTOYHOMY BOSHYXY (pacnolionena
Ha JTyue IpoLecca H3MEHEHHS COCTOSHHS BO3JyXa B [IOMELIEHHH, IIPOXOAsAIIEM Yepes
Touky B). Temneparypa Bosfiyxa f;, COOTBercTBYIOWas Touke /1, moJkHa OTJIH-
4aTLCH OT TEMIepaTyphl BO3yXa BHYTPH TIOMEIIEHNS (B Ty WJH APYIYIO CTOPOHY)
He GoJiee YeM HA BeNTHYMHY HSGHITOMHON TeMIEPATypH yAamsieMoro Bosmyxa Al
Touxy I ¥ COOTRETCTBYIOME efl 3HAYeHYs SHTANLMME I H Blarocopepxanus dy
OPUTOYHOrO BO3AYXa HAXOAST /IS JIETHETO M SHMHETO NEPHONOB OTHENLHO.

4. C yyerom DpHHATHX AONYIUEHHH 06 OTCYTCTBHH HJIH HHYTOXHO MaJioM BJIH-
SIHUM MECTHBIX OTCOCOB @ TAKXKE O TOM, YTO KOJH4ECTBO, HPHTOYHOTo (BeHTHJISLH-



OHHOr0) Bosllyxa ONPeNC/Js€TCA HCOOXOIMMOCTRIO ACCHMHJIANHH TENJIOBJIaronsonir-
KOB, TpeGyeMbrit paCXON IPHTOMHOTO (BEHTHIALHOHHOTO) BOAYXa Gy, ONpPEneNsior
no ¢opmynam (4.12) — (4.14).

5. IToCKONbKY CHCTEMb aBTOMATHKH, IPHHEMAaeMble IPH IIPOEKTHPOBAHNH KOH-
IUMIMOHKMpPOBaHHS BO3IYXa, IpefycMaTpyBaioT paGoTy TONLKO B IBYX pPEXHMax
(reTHeM H 3HMHeM), TpeCyeMmblli pacxOX IPHTOMHOTO BO3NYXa ONPEJEeNsIoT OTLENb-
uo pns nethero (Gy) u aumeero (Gg) nepronoe. O6OpyIOBaHHE CHCTEM KOHAHIHOHH-
poBanus BosAyXa cefiyer npoBepsts npu 0° C 1 TeMIiepaType HaPYIKIOIO BOSLYXa,
COOTBETCTBYIOIIEH OTK/IOUEHHIO CHCTEMEl OTOIJIEHHS.

6. I'lpunnmator merop perynuposanus CKB. Ilns perynupopamus CKB xn-
JILIX W OOLICCTBEHHEX 3JaHUl, KaK NPaBHIO, NMPUHHMAIOT KayeCTBeHHHHl MeTOx
LEeHTPaJIbHOTO PEerysiHpoBaHusi. B sroM ciyuae pacueTHBI pacxof NPHTOYHOro
(BEHTHJISIIMOHHOIO) BO3AYXa NPUHHMAIOT NOCTOSIHHEM H paBHEIM HaunGoJblieMy H3
BHAYEHHH GTp (Gn mim Gg), a s nepuogpa, /st KOTOPOTO pPACYETHBIH PAaCXOA BO3RY-

X2 OKAashlBaeTCA MEHBLINM, KOPPEKTHPYIOT TeMIePaTypy IpPHTOYHOTO BO3fyXa H
TIEPeCYHTHEBAIOT €ro napaMerptt (cm. 1. 7). Ecim nprvenen KauecTBeHHO-KONHYCCT-
BeHHEI METOJ, PETYJMPOBANHSA, PACUET CJIELYET BECTH OTLEIBLHO JJIS JIETHETO H 3UM-~
HEro NEPHONOB, He YBSI3HBasi HX MexJy coGoi.

7. [lapaMeTpHl NPHTOYHOTO BO3AYXa NepecyMTHBaioT HO QopmynaM (4.34) u
(4.35), rie G — nauwGosbinee M3 sHavewmii pacxoa Bosayxa (G, wiw Gg), a Benn-
yunbl Q v W 6epyT ¢ TeMu Xe 3Hakamu, 4to B B dopmynax (4.12) — (4.14):

9HTAJIBINA [PHTOYHOTO BO3AYXA

) h=l—36-3; (4.34)
B.narOCOILep)KaHHe le_’ITOqHOI‘O BO3pyXa )
4= dy— _‘g . 108 (4.35)

O6ryno G, > Gs.
8. o nosryyenHbIM B n. 7 3HAYEHHSM I; v d; ua | — d-puarpamme HaxoAsT

* *
TOuRy [1* W omnpenensior octalibHble IapaMerphl MPHTOYHOTO BoO3nyxa: 4, M @y

Ecnu Gy > Gs, TO 1%t JieTHero .nepropa Touka I7* copnapaer ¢ Toukoh 1, Hafifien-
HOH corJiacHo 1. 3, a JIJIsl 3UMHEro TNepHoja He coBnanaer. Ecin Gy > Gy, 10 LA
8MMHEro fiepuofa Touka I1* coBnagpaer ¢ Toukoi [1, HafiilerHoi cornacuo 1. 3, a gas
JIeTHEr0 IIepHOJA He COBNafiaer.

9. Yepes touky IT nimm I7* npoBOAST BHH3 BEPTHRAJNLHYIO NPAMYIO JI0 lIepeceye-
HHA ¢ KpuBO# ¢ , = 95%. Otpesox J1'—IT (II'—I1*) cooTBercTBYET HArpeBy
BO3IyXa B BEHTHJIATOpE, npunuMacMomy obeHo 1° C, a orpesox O—I1’ — narpeny
BO3LiyXa B BO3JlyXOHnarpeparene 2-ro niogorpena. Touxa O COOTBETCTBYET COCTOSTHMIO
BO3Ryxa Tocsie Kamephl opowenns (4, o, /, o, 4, o W ¢, o= 95%), 1. e. mepen

BO3JlyXOHArpeBaTeNieM 2-To IONOrpeBa. .
10. OnpexnensioT TENNOBYIO HAarpyaKy BO3Lyxollarpepatensi 2-ro noporpeea,
BT, ornenbHo [J1st 3HMHEFO B JIETHETO NEPHOKOB 10 (opmyJie -
Q= 0,278G (I, — I {4.36)

xoh

,
rre I w I, — sHTANBINS BO3AYXa COOTBETCTEEHHO NOCJE H [I0 BO3IY XOHArpeBa-
Tenst, kIx/kr; G — 10 XKe, wto W B QopMmynax (4.34) u (4.35).

11. st netnero nepuona Touky O coefimpsioT ¢ Toukol H, coorsercrByIoweil
napaMeTpaM Hapy:KHOTC Bo3nyxa. Ilpsmas H—O cootsercTByer npoueccy obpa-
GOTKH HapyXKHOTO BO3LyXa B KaMmepe OpolueHns (oxJaxieHue H ocyika). s sum-
HEero mneprofa uepes TOYKY [ 1npoBOIST BepTHKANBLHYIO JIMHWIO, COOTBETCTBYIONIYIO
Harpesy HapyKHOTO BO3JyXa B Bo3fyXoHarpeparene 1-ro mojorpesa. a yepes Tou-
Ky O — ymnuio usosutasipiuiinoro mpouecca (I = const) o IepeceueHus sTHX
JIMHK B TOyKe I, XapaKTepHaylomeli flapaMerphl BO3LyXa foC/e BO3RYXOHArpeBa-
Teaq l-ro moporpeea. o .



Ta6anupa 44.

Pacuer Bo3iyxoofMeHa

o HcTounHK, SumunAti JleTHui}
P‘Iaumeﬂonaﬂue noKazatenet * pacueTnast QopMyJIa nepHOA, nepHoy,
2CUETHRIC NapaMeTPH! HAPYIKHOTO BO3AYXA:
ty. °C CHuIl J1-33-75; —24 31
Iy &I /er raba. 1.5 —23 57,4
dy, r/er 0.4 10,3
O % 70 37
PacueTHble TapaMeTphl BHYTDEHHEO BO3-
nyxa: s
1, °C CoOTBEeTCTBYIOMAS I'Jia- 18 22
Ty, wIUx/ur sa CHuIl 34,6 43,1
dyg, t/ur 6,5 8,3
g % 50 50
Buytpennuil ofrem nomerenus V, teic, M® | ITo saparuio 6 6
KoJnuecTBo yesioBex n » 450 450
IMosmoe KoJMUeCTBO TemJa, BHIAEHsiEMoe | + -
JORLMA Qy, BT Tabn. 2.24; Qp=gn 65 200 65 200
Tennonoctynnenust OT CONHEYHOR papua-
Y Qc_p, BT ITo pacgery - 58 000
TcniorNocTyNIeHHsT 0T TeXHOJOrHIeCKoro -
o6opyaopanus Qp . BT » 5000 5600
TeTJIONOCTYNNEH s! OT HCKYCCTBEHHOT'O OC-
Beryenust Qy o. BT » 10 000 10 000
Tensonoteps nomewieHNsi, HE KOMIIEHCH-
pyemble cuctemoli otonvienwst, Qp pi Br ITo pacuery — —_
Bnaroswpenenus ot mogeit W, kr/s Tabn. 2.24 24,7 39,3
Baaropmipenennss  OT  TEXHOJIOMHYECKOTO
otopyposanus W o, Kr/u ITo pacuery K — —
Ha6riTounme TemyoBbipeliekns Q, Br Q=Qn+Qcp—+
) + Qro+ Quo—Qun | 80200 138 200
Vis6rrounsie Brarosuigenenns W, Kr/jg W=Wg+Wio 24,7 39,3
Yraoeol kosbdripeHT Jyya nponecca JJis
TiOMeINeHutt £, x JK/Kr . (4.24) 11 700 12700
HisbhiTounass  TeMaepatypa yaansemoro | ITo  pacnery Bo3Ayxo- ,
BO3LYX&8 Atyx, °C paspaun 5 5
Flpyusthie mnapamMeTpsl NPHTOYHONO — BO3-
pyxa:
tg °C (4.33); 13 17
I, Bx/fur I—d-guarpamma 98,2 37
dy, r/er 6 7.8
P % 65 64
TpeSyempit pacxoy, NPUTOUNOro (BeHTHIISI~
LHOHHOTO) BOSJYXa GTp- KI/4 (4.14) 49 400 81 600
Pacuetnmilt pacxof, TPHTOUHOTO (BeHTHJIA-
UMCHAOTO) BO3AYXa, [PHUSTHIL TPH Ka- }
49eCTBEHHOM pery.nup,(.)‘hmmn, G, krfu (4.14) 81 600 81 600
dakTHYECKIle [lapaMeTPEl TIPHTOYHOrO BO3-
pyxa:
* -
Ip by °C (4.34y; 155 17
%
Iy By wIDk/RT (4.35) 31,1 37
*
» Ay, dy, T/8T 6,2 7,8
* -
O P % . 57 64
daxrTHueckass  HM3OLITOYHas  TeMrieparypa
YAAJISIEMOro BO3JLyXa At?x, °C (4.33) 2,5 5
Kpatnoctr Bospyxootiena kp, a1 (4.15) I 11,3 11,3




Tabnwna 4.5

PacueT narpysok KOHJIHLMOHEpa

it Vicrounuk, SnMuui Jlernuit
Hauvenopanue nokasareel pacuetnas opMyaa nepHox, NepHoOF,
PacteTHbie IaDAMETPH HAPYIKHOTO BOAYXa:
ty °C CHull 11-33-75; —o4 31
Ta6a. 1.5
Iy, wx/er . ~23 57.4
dyp T/ET ~ 0,4 10,3
O % 70 37
DaKTHUCCKHE MApaMETPHl TIPHTOYHOrO BOS-
Ayxa:
%
ty o, oc‘ TaGa. 4.4 15,5 17
*
T Iy Ik /ur 31,1 37
*
dy, dyp. r/sr 6,2 7.8
*
Omp o % 57 64
PacueTHblft [aCXo), NPHTOYHOrO (BeHTHJIIS-
OHOHHOTO) BO3AYXa, NPUHATHH 0pH Ka-
4YeCTBEHHEOM peryJiMpoBauuyd, G, Kr/u » 81 600 81 600
Koshdbunuenr, yunTHBaomumit 'rpchnopT-
HEIE MIOTep: FOSAYXA, kpp CHuIT 11-33-75 1 1
PacueTHEI! pPacXofi BO3YXa, NMPOXOASILEro
uepes KOHANUHONED, Gyomyy KT/4 Gyonp, = Ckrp 81 600 81 600
IlapaMerpst NpHTOYHOTO  BO3AYXA TOCKE
BO3JlyXOHarpesareJ/s 2-ro roporpesa:
_t’n, °C T—d- puarpamua 145 16
Iy, sk /xr 30,1 , 30
dy, rfer 6,2 7.8
o % 60 (]
ITapaMeipn BO3AYXa mocse o6paGOTKH B
KaMepe OpoiseHHs: .
tyo °C » 8 11
I o Iz /ur 24,1 31
dy or T/RE 6.2 7,8
o % 95 “75'
KosnuecTso BosjyXa, TNPOXOASIICIc dYepes ’
JOMJeBOe NPOCTPAHCTBO, GIF.  Kr/u Gg.n = GKOHJJ. 81 600 81 600
IapaMerpn Bo3fyXxa nocie Boap;yxonarpe-
Baresis l-ro moJorpesa: * -
t,, °C- I —d-puarpamma 23,2 —
Iy sk /kr 24,1 —
!p r/Kr 0,4 -
O % 3 —
Oxna)x).xalou.(aﬂ MOLHOCTh KaMeph opolie-
Hust Q o B (4.39) — 600 000
Tennosasn Harpyaxa BO3yxoHarpeparens | .
1-ro noporpesa Q,, Br (4.37) 1 070 000 —
TenyioBasi narpyska BO3JyXOHarpesaTells .
2-ro noporpesa Qg Br (4.36) 136 000 113 400
Konuuectso poph, wucrapsiowedicss (koH-
JOCHCHDYWOLeHica) B KaMepe  opolueHus,
Wy .o Kr/a ) (4.38) 474 —204



12. Onpepensiior TEMJIOBYI0 HaTpysKy BO3LYXOHACpeBaTeasi 1-TO TNMOROrpesa,
Br, g5 3uMuEero nepuosia mo opmyJie

Q, = 0,278G (I, — Iy, (4.37)

tie Iy w Iy — sHTANBNMS COOTBEICTBEHHO BO3LYXa MOCTE BO3pyXOHATpeBaTens
HapyXKHOTO BO3RyXa, KJIDx/Kr.

13. OnpereasioT KOJNMYeCTBO BOZBI, HCHapsoniefics (KoHZeHcHpyoweiics) B
Kamepe OpOMICHHUS, -OTHCILHO /51 3UMHETO ¥ JIETHETO MEPHOJOB:

W, o=G(do—dn) 1073, ° . (4.38)

Mpy W, >0 TPOHCXONHT ucnapenne, a npu W, < 0 — Konpencanus
BJarH B Kamepe OpOLIEHHS.

14. Tlo I—d-pnarpamme OnpelensiioT TEMNEPATYPY PEUHPKYJSIHOHHON BOREL
Ouna paBna TemnepaType MOKpOro TepMomerpa fisi Touku O, cooTBeTcTBylomel a-
pamerpam BO3IyXa Ha BhHIXOZE M3 KaMephl OpOIUEHHS. - \

Pacxon peiupKynauuoHNON BQAB ONPERENAIOT PACYETOM KaMep OPOLIEHHS.

. 15, Onpepensior oxJaxAalOMyr) MOWHOCTh KaMePH! OPOINEHMS ‘sl JIETHErO
neproa:

Q0= 0,278G (Iy — I, ) (4.39)

rne I, , — sHTaNbHERE BO3jyXa MOCKEe KaMeph! opolllenmsi, kIDx/kr; G — pacuer-
Hblf pacxoy Bo3fyxa, Krfu,

B ciyuae npUMenenNs BMECTO KaMepEl OpOILEHHST NOBEPXHOCTHEIX OPOLIaeMBIX
BOSJy XoOXJIauuTenell min Gl10KOB TennoMaccooGMena NOPSIOK M METONHKA pacuera
HE» M3MEHSIOTCS. . _ )

Tpumep. Onpeneyyts pacyeTHEE PacXOAB! IPHTOYHOTO BO3ZYXa, a TAKXKE pac-
XONbl TeIJia W XoNofia, HeobxofuMble st 06paGOTKH 3TOTO BOSAYXa B NIPAMOTOY-
Hott CKB. : ’

Mcxonnble faHHbE H PEsyJIBTATHL PACYETOB 3aHOCHM B Tabi. 4.4 n 4.5.

TlpunaTo, yTO KOMAHIMOHeD OGCIYIKHBAET OFHO [IOMERIEHHE M PACTIONOKEH B
HETOCPEACTBEHHOH GIM30CTH OT HEFO. 3TO MO3BOJAET HE BBOJAHTD KO3(GHINEHTH Ha
NOTEPH BO3LYXa B CETH BOSLYXOBOAOB (Rrp = 1).

v 4.42. CHB C MEPBOW PELIMPHYRALIMEN

C uenpl0 SKOHOMHH SHEpProsaTpaT Ha HarpeB H OXJIaXKJeHHe BO3JyXa B Tex
cryuasy, Korja 1o HOPMaMm JONYCKAerTcsi €r0 PelHpKyNsuus, npoektpyor CKB
C MepeMEHHBME 00BeMaMH HapyKIIOTO M PEeUUpKYJSUHOHHEOTO BO3AyXa MO OfHO-
HJIH IBYXBEHTHJISTOPHOH CXeMe € OXHMM HJIH IBYMS PEUHPKYNSUNOHHEME KanallaMH
(IBYXBEHTHJIATOpPHAS CXeMa Gosiee NpeAnoyTHTeabHa). K IHPOXOMY IPHMEHEHHIO
PEKOMEHIYIOTCSE CXEME! ¢ OfHOH peuHpKyJsinel. CxeMbl ¢ AByMSst PeLHPKYJISIIHIMA
OTHOCSITCSl K CHenHMaJbHEM CXeMaM M HX IpHMeHEHHe JOJIKHO GhTh OGOCHOBAHO.

IapamerpHl BO3AyXa B NOMELIEHHH peryJAMpyIOTCS, KaK IPaBHJIO, KaueCTBeH~
HbIM METOJOM, TOSTOMY pacXOIbl HAPYKHOIO H BHYTPEHHETO (pelHpKYJIAIHOMHOrO)
BO3JlyXa M3MEHSIOTCHA TaK, urTo6bl CyMMapHEI! pacxol] COXPaHSJCH TOCTOSTHHEIM,

Jas pacuera CKB ¢ peunpkynsiued ONOMHNTEIbHO K HCXORHBIM JAHHBIM,
HCTIONIb30OBABIMMCS TipH pacyere npsmorounbix CKB, sapatorest TpeGyemoii B co-

OTBETCTBHY C CaHHTaPHBIMH HOpPMaMK TI0fayefi HapyHoro Bosfyxa Gpv'.

B cucremax ¢ nepsoil peunpKyJisiuiell 06paGoTKy BO3LyXa B HEHTPabHBIX KOH=
pmaonepax KTl MoxHO npousBomuTh 1o pasipynbiM cxemam. Kax npaeuio,
NPHMEHSIOTCS] CXEME! ¢ fofiaueH PENMPKYJISIHOHHOrO BO3JYyXa Mepel (HAbTPOM
¥ BO3AyXxoHarpeBarteseM 1-ro nozorpesa (puc. 4.6). Ecam B mpouecce CMEIleHHS
IIPOMCXOJHT BhINAJEHHE BIarH H3 CMECH HAPY2KHOTO H PELHPKYNALHOHHOrO BO3RYyXd
(TouKa, COOTEETCTBYIOWIAS COCTABYy CMECH, HaxofHTcs HuxKe KpHBOH @ = 100%),
K TMPHMEHEHNIO JOIyCKAETCH CrelMaNbHasl CXeMa C JIEpBOH PEUHPKYJIAINEH focie
BO3RyxXOoHarpesatens (NyHKTHpHas JuHusA Ha puc. 4.6). Bosgyx B CKB c nepsoit
penuprynauned oGpabarbiBaeTcss clefylouinM ofpazoM (ONMCaHme JA€Tca JUIs
PacyeTHHX PEXHMOB).



B neruitil nepuol ¢ nenbi0 SKOHOMHH XOJIOZA HapyMHEIH BO3LYX B KOJUYECTBE,
COOTBETCTBYIOILEM CAMHTApHOH HOpMe, cMellpBaercs ¢ Gosiee XOJNOJAHBIM BHYTpPEH-
amv Bo3xyXom. CMece ouHaetcs B GUIbTPE, OXJaXJaeTcs H OCYIUAeTCs B KaMepe
OpOMIEHNS, 4 3aTeM, TIPH HeoGXOIHMOCTH, HAaIPEBAETCs B BOSAYXOHArpeBarene 2-ro
noforpesa. O6paGoTannblit BO3AY-X-TIOAAETCA B 06CHYXHBaeMoe NOMELIEHHE ¢ flapa-
MeTPaMH DPHTOYHOTO BO3Jlyxa. B HOMELieRHHM NPHTOYHEL BO3AYX AacCHMHIHpPYeT
TenJio- I BJIATOM3GLITKH; €ro napaMeTph! YPaBHHBAIOTCS ¢ napaMeTpaMH BHYTpeH-
Hero Bo3fyxa. PeuypKYJNSIUHOHHBIM BEHTHJIATOPOM BO3RYX 3abupaercss M3 [OMe-
[E€HHS, YACTh €r0 BO3BPALAETCH HA PEUMPKYNANHIO B KOHIHIHOHEP, & OCTaJbHOE
KOJIHYECTEO YIANSETCS HADVIKY. L

B 3uMEN# DePHOL C HeIbI0 SKOHOMMH TelJia CMeCh TENJIOTD BHYTPeHHEro Bos-
ZlyXa ¥ XOJOJIOr0 HAPYIKHOTO, KONHMYECTBO KOTOPOTO KOJKHO GHITh HE HHEIKE CaHH-

TapHOH HOpMBl, OYHIZAeTCs B (PuALT- 7 P .
pe H HarpepaeTcsl B BO3IYXOHArpeBa- . Aﬂ“I‘
Teqe 1-ro noporpesa. Harperbifi Bo3-
1
I L0 V=950
4
. g
Puc. 4.6. Crpyxrypaas cxema CKB ¢ Puc. 4.7. Ipoueccy 06paGoTKy BO3LYXa B
IlepBOl peumpKyNanmeii: - nernuii (@) v 3umusi (6) neproper B CKB
1 — dunbrp; 2 — BO3KYXOHarpepaTesil C NepBOH peuHpKyJdAiuel.
i-ro nojorpeea; 3 — KaMepa opollenus; .
4 -— BO3jyXOHarpepareylb 2-ro Hoporpe- p
Ba; 5 — manpasnalomut annapat: 6 — - AYX o6pabaTHBaeTCA B KaMepe OpOLICHRS
BEHTHJSITOPHEIH arperar KOHJHIHOHEpa; H TIOJOTrpeBaeTCss B BO3Jy XOHarpeesartese
7 — PELUMPKYJSLUMOHHEIN BEHTHISATOD. 2-ro moIorpeBa A0 JIOCTHXKEHHS TpeSye-

MHIX TIapaMeTpoB IIPHTOYHOI'O BO3LYyXa.
Tlpuwroquntii Bo3/yX NOCTyNaeT B noMellenHe, Iie ero napaMerpH ypaBHKBAIOTCH C
napaMerpaM# BHYTPEHHEro BO3LyXa. PenypKyJNSIHOMHEIM BEHTHJISTOPOM BO3IYX
3aupaercs B3 HOMELIEHHS!, YaCTh €ro BO3BPAIAeTCH HA pEemHpPKYJIAUMIO B KOH-
JMIIHOHEP, a OCTaNbHOE KOJHYECTBO YIANfeTcs Hapyxy. B ycioBusx, omimual-
IMHXCS OT PacyeTHHX, COOTHOLIEHWE HADYXKHOTO H PEHPKYJISLHOHHOTO BO3IyXa
COOTBETCTBYIOWIMM 06pasoM H3MEHmeTCH. ’
CKB c nepBoii penMpKyJsinvell pacCYHTEBAIOT ¢ HCHOJb3opanneM [—d-nna-
rpaMMEl B TakoOH nociaenoBaTesbHOCTH (pHc. 4.7).
ITyurTE! 1—9 BEINMOJHSIOT aHAJIOMYHO COOTBETCTBYIOIIHM IyHKTaM pacuera
npsmorounoit CKB. i
10. Haxopst 704Ky B, COOTBETCTBYIOLLYIO NapaMeTpaM PEHMpPKYJNSIHOHHOIO
BO3[lyXa, HarpeB KOTOporo B pentwasrope mpuunmvaior 1°C (dg = d, t; =
1+ 1). h
11. Haxopst Toury C, COOTBETCTBYIOLYIO TIapaMeTpam cMecH penHpPKyIAIHOH-
HOrO M Hapy2kHoro Boznyxa. Iy storo Touky [ u B’ coenunsior npamoit. OrHole-
Hue jyuab orpeska B’ — C k anwune otrpeska B’ — H paBHO OTHOMEHHIO pacxona
"HapyxHoro BosfyXa Gy K PACXORY IPHTOYHOTO (CMelnansoro) Bosnyxa G, onpene-
" JISHHOMY B COOTBETCTBMH ¢ mil. 4—®6. -
12. Ilast suMHEro nepHoza nonoxenne Toukn C onpenensercd TeM, 4To pacuet-
HBEI pacXofi HAPYXKHOrO BO3JyXa JO/IKeH OGhiThb He MeHplle CaHWTAPHOH HOPMBI,
2 BHTANbIUS CMeCH [ JOMKHA GBITh He Gosbille SHTAJBINH BO3[lyXa MOC/TE KaMepPH!

opomenns [, ,, onpelenenHoH B cOOTBETCTBRH C I 9

PacueTnulii pacXofi HApyHKHOrO Bo3fyxa Gy ONpPeNesIorT ClefylonHM o6pasoM.



HaxonsaT MUHHHMAaJILHO JIOTYCTHMEIH 110 CAHHTAPHEIM HOPMaM pacXol HAPYKHOr o
Boanyxa G\ i BEIMHC/ISIOT SHTAJBIMIO CMECH PENMPKYNSIMOHHOIO H HaPYXHOTO
BO3AYXa NpH MAHUMAJIBHO JOUNYCTHMOM PACKOZe HAPYIKHOTO BO3LyXa (IJisl 3UMHEro
‘nepuopsa):

LG+ 1 (G — G*)
i G

Make __
I =

, (4.40)

,
rie [, — sHTAILNHS peuupKyJISUMORHOTO Bospyxa (cum. m.  10), xIlx/xr.
: MaKC ] — oMEn MaKe '
Eemu 17 < I, 10 Gy = G m I =T,

Ecm I¥*¢ > 1, , 10 Ic=1,, a Gy onpefiensiercs 1o (opmyae

K.0?
I,—1

Gy = ——22¢. (4.41)
=1

=Eenu Io = 1, BospyxoHarpeBaresib 1-T0 NOROTPEBa He NPUMEHSETCH, CMECh
PEMpKY NSUMOHHOTO H HAPYKHOro Bosnyxa o6pabateBaercs npu I=const B Kamepe
OpOUIEHHA ¥ JOBORWTCS B BO3ZYXOHArpeBaTesie 2-ro NOAOTpeBa IO MapaMeTpoB BOS-
IyXa, COOTBETCIBYIOWMX TOyke [I' (NpHTOYHBIA BO3LYX Mepell BEHTHNSITOPOM).
Ecmu I, < IK'O, [IPOU3BOANTCH HATPEB BO3LyXa B BOSAYyXOHarpeearese 1-ro
foforpesa 0 TeMIEpaTypH, onpenenseMol Toukod I (dy=de, h=1,.), ¢
TIOCTERYIOUHM H309HTAMLNNAHBIM YBJIAXKHEHHEM B Kamepe opoluenns (uuns [—O0).
TemioByro narpysky Ha BosfyxoHarpebateasr l-ro moporpesa, Bt, B sTom ciy-
qae onpefensior no gopmyne \

Q, = 0,278G (I; — I¢), (4.49)

e G ¥ Iy — 10 xe, uT0 M B dopmyne (4.37).

Ecnp TouKa CMECH peLHPKYJIAIHOHHOTO H HapyXHOro Bo3fiyXxa C JIeXXHT HHXKe
KpuBoit ¢ = 100%, mpuMeHsieTcsi npelBapHTENbHEIH HarpeB BO3AyXa IO -CMelle-
Hug. Ecim Takofl noforpeB He IpHMCEHSETCH, IONYCKAaeTCsl BHIONHATE rpado-
aHaJMTHYecKuil pacuer, onepupys Toukoi C KaK YCAOBHOM, €C/TH Bhinafienye BJIark
H3 BO3[yXa He NPeNnsTCTBYET HOPMaJipHON paGoTe CeKuMil KOHAMIMOHEpa.

18. [Inis1 JleTHErO NepHOZA MOJIOXKeHNe ToYKH C onpenessercsa TeM, YTO PACXOR
HapyXKHOro BO3RYXa HO/MMKeH GhITh He MEHbIIE pacxofia 10 CaHHTAPHEIM HOPMaM.
Jinpa C — O cooTBeTCTBYeT mpoueccy 06paGOTKH CMECH PEUVpPKYJSIHOHHOTO M
HapyKHOTO BO3LyXa B KaMepe OpolleHHN (OXJNAXAEHHE H OCYHKa). OxnaXpalouyo
MOIIHOCTb KaMeph! OPOILEHHR JUIsl JIETHETO nepHofia, Br, onpegenator no $opMyae

Qx.o = 0,278G (/¢ — Il{.O)’ (4.43)

rie Gu I, — 70 xe, 4t0 u B popmyJe (4.39).
14. KoamuectBo BOAkl, Henapsiowmeiics: (KOHIeHCHpYIOLEHcs) B KamMepe opolle-
HHSI, ONPERENAIOT OTACIBHO JUIS SVMHErO H JIETHErO IEPHOROB 110 QopMyne

W, o= G(dyo—dc) 1073 (4.449)

PaccmoTpennblil nOpAnOK pacyeTa COXPaHSAETCH B ClyYae npUMeHesH s opolliae~
MBIX BO3RYXOOXJajuTeNiel HiM OJOKOB TefsioMaccoobMeHna.

Hpumep. OrrpenenuTs pacugTHble PaCXOJB! NPUTOYHOTO BO3NYX2, 8 TAKKe pac-
XOZB! TerJla H XONOZa, HeoOXoauMble A5 06paGoTKH 5TOro Bo3ayxa B chcTeMe KOH-
JUIHOHHPOBAHMST BO3Ayxa. PelMpkynsuns Bo3gyxa AOMYCKaeTcs.

Hicxopnble panHEE H pe3ysibTaThl pacy€ToB 3aHOCHM B Taén. 4.6 u 4.7. [punsro,
YTO KOHIHLHOHEP 06CyK1IBAET OHO IOMELEeH e M PACTIONOMKEH B HETIOCpeACTBEHHOH
GJIM30CTH: OT HerO (b, = 1). ~ :



TaGénupa 4.6,

Pacuer mo3syxoofimena

. Hcercunms, 3uMnnii Jernuit
Hanmenopanve mokasates.eil pacueTras GopiyJa TepHOx HepHOA
PacueTHbie TapaMeTPhl HAPYHKHOTO BO3AYXa:
o CHull  1I-33-75; —24 81
I wJLk/RD 126 1.5 —23 57,4
dy, rv/ur 0,4 10,3
P % 70 37

PacueTiiie TapaMeTPbl BHYTPEHHEr0 BO3-

Ly Xa: -
ty °C COOTReTCTBYIOILAS I~ 20 9.
I, wJE/KT za CHull : 38,8 43,2
dg, U/KY 7,4 8,3
@ % 50 50

Brytperuuil 06neM nomeruennit V, teic, M3 | Ilo sapanmo 5,5 5,5

KoJIHUCC1BO uesIOBeK 1 » 400 400

TIONHOE KOJHUECIBO - TeYNa, DBHINEJSIEMOro

mopsMH, Q. Br . Tabn. 2.24; Qp = ¢n 46 400 42 600

TennornoCTynseHNst OT COJIHEUHOL paguanum .

Qc P Br Io pacuery —_ i4 500 -

TennonoCTy I eHHst O'r TEXHOJIO [ HUECKOTO

oGopyposamns Qp o, B » — —

TelONOCTYIJIEHH OT HCKYCCTBEHHOTO oC-

sereryst Qy o, BT » 8600 8600

TenlonoTepy TIOMElleHnst, He KOMIIeRCHpYe- "

Mbie CHCTEMON OTolIesust, Qp . BT ITo pacuety — —

Baaroseifefents ot jiopeit W, kr/u Taba. 2.2¢ - 16 17,6

Buraroesipeiena OT TEXHONOTHYECKOro 06o- i

pynosanua Wy o, KE/9 Ilo pacuery — —

Hs6pitoutsie TendloBbiesents Q, Br Q=0Qn+ Q. p+ 55 000 65700

+ Q1o+ Quo— Crn

Hs6birounsie Bnarosugenenns W, krjy W=Wg+Wi.o 16 17,6

Yraosolt kosbhHIBenT Jyua mponceca AJis

noMeutenmii g, KJX/Kr (4.24) 12 400 13 400

Hz6birounas JeMrepaTypa  yaanaemoro [To pacuery BO3RYXO-

BO3AYXa Af yxs pasjauu 5 5

HPHHSL‘Iéﬂe napaMeprI TNPHTOYHOTO Bosnyxa

n- ;

(4.33); 15 17
Iy, wJlonfxe I—d- grarpavma o
dy, T/HT Auarpd 32,3 87
o0 % hd 6,9 7.8

TpeByceMuit pacXof NPHTOYHOTO (BeHTHJISI- 64 -64

1Eonoro) BosAyxa Gup, Krid (4.19) 32 000 38200

Pacuerspiii pacxon npm-oqnoro (genthaisi- |

LHUOHHOTO) BO3JAYyXa, TIPHHATHEL TIpM Ka-

UECTBEHHOM peryJIHpOBanHH, G, xrfu _ “.149 38 200 38 200

MHuHEMAJLHO Aonyc-mmmu PacXoR HaPYX- | Camurapumie 10PMB 9600 9600

HOTO BO3LYXA GH , KT/y ™M _ 1o . oo

DaKTHYECKHe TapaMeTpbi OPUTOYHOro poz- | B 47 %

»7-1)’;(3:
tn, to °C (4.34); 16 17

(4.35) .
In. o KIK/xe 33,6 37
d dy, r/kr 7 7.8
(pn, O % 61 64

DakTHyeckan  HGLITOYHAT — TEMIepaTrypa

VAAIsIeMOro BosHyXa Atéx. °C (4.33) 4 5

Kpartsocts Boszy xoobmena kyp, =l (4.15) 58 58




Tadonwna 4.7. PacueT HArpy3oKk KOHpHLHOHERA

Herounug, Sumunil JleTHuit
Haumenoeanue NokasaTtesnedi pacuetHas (opMyJia nepuoL nepHo
PacueTHble NapaMeTpLl HAPYKHOTO DO3LYXa:
P CHuIl II-33-75; —24 31
IH' K,E[,)K/Kl" Taba, 1.5 -—923 57,4
dy, T/&T 0,4 10,3
Oy % =70 37
DakTHUCCKHE TapaMerphl MPHTOYHOIO BO3-
nyxa:
®
I I °C Ta6n, 4.6 16 17
&
I, Ty ®IDK/KT 33,6 37
#*
dp, dy, T/wr 7 7,8
%, :
O O % - ~ 61 64
INapameTpsl BO3RYXA TOCJI€ peUHDKYJSI-
LHOHHOIO BeHTHINTOPA: -
v .
tP, °C . '21 23
Iy, ®IR/RC I—d- guar pamma . 89.8 44,2
dg, T/%T 7.4 8,3
o % 47 47
PacuerHblil - pacxof MPHTOUHOTO (BeHTHJISI-
LMOHHOTO) BOSAYXa, NDHHATLII NpH Ka-
YEeCTBEHHOM perysiuposawuu, G, Kr/u Tafn.4.6 38 200 38 200
Kosdduurent, y9HTBIBAIOUHI TPaHCTIOPT-
Hble NOTepH BOSAYXa, Kpp : . CHull 11-33-75 1 1
PacuerHbill pacXof BOSAYXa, NPOXOASIULEro
uepes wowpuunonep, Gyoyp, KI/4 Gyong = Ghrp 38200 38 200
MuHNManEHO RONYCTHMbL] pacXoR RBapys- | CaHuTapyble HOPMEL
HOTO BO3AYyXa G}':"H, Kr/9 G:‘:“"_—: 1,2-20n 5600 9600
INapaMeTphi TMPHTOYHOTO BO3AYyXa Tockie
BO3Jly XOHar peparedst 2-ro noxorpcea: .
{1, °C 1—d-pguarpamma 15 16
I ®IDK/RT 32,6 36
dys £/RD 7 7,8
O % . 65 69
TapamMeTpr BOspyXa Tocne oGpaBoOTKH B
KaMepe OPOILEHHA:
teor » 9.4 11
I or BJR/KT 27 31
dy o» T/ET T 7 7,8
Pxor % . - 95 95
SHTanpmu:l CMECH PeUHPKYJSHHORHOrO M
HAPY2KHOTO BO3AYXa MPH MEHUMAJLHO JIO-
(yCTHMOM  pacxXofie HADYXKHOTO BO3AYyXa (4,40); 24 —
(AN 3MMHErO NEpHOZA) I:fam, KJ K /KT i—d-prarpamuva (24 <27y
PacueTHulit pacXol HAPYJKHOTO  BO3pyXa
G,, Kr/a — 9600 9600
PacueTHbllf  paCcXoX  PeUWPKYJSLHUOHHOTO
BO3LAYXa Gp, Kr/4 - Gp =G—Gy- 28 600 28 600
TlapaMeTpnl CMECH PELHPKYJISILHOHHOIO H
Hapy»XHOro EOSKYXa;
te °C * | {—@-puarpamma 9,8 25,2
- 24 47,6

I, xJx/Rr




ITpoQonsicentie maba, 4.7

HeTounuk, 3nmani Jlernuit
‘.r — HauMeHOB2HHe TIOKasaTeneit pacuernas opyia TeprOz HepHOR
dgi T/RT I—d-puarpamma 56 8,8
@cr % - 74 44
KoJ/IMYeCTBO BO3AYXA, ILOXOHALIero uepes
ROKAEEOE MPOCTPaLcTEo, Gy o, Kr/y Gyn=a 38 200 38 200
-TlapamMeTpbl BO3yXa TI0CJie BO3pyXoHarpe-
partesist_1-ro rnoporpesa:
ty, °C I—d-pguarpaMma 12.8 —
I, xJR/kr 27 _
1» T/KD ) 5.6 —
@i %- 60 —_
OxnaxNA0WAasT MOIIHOCTD KaMeph OpoLLe-
s Qg o BT . . (.43 — 176 000
TenmoBast HACpysKa BO3[yXOHArpesaresis
1-ro ogorpeea Q,, Br ' (4.42) 31 800 — -
To ke, 2-ro nCRoirpesa @, Br . (4.36) 59 500 53009
KoJu4eCTBO BOAsl, Mcnapsionie#cst (KoH~
JencHpylouelcs) B KaMepe  OpOLIEHMS,
Wy o KI/9 . (4.44) 53,5 —38,2

-

4.4.3. CKB C NEPBOM M BIOPOM PELIMPKYMALIAMI

~ CKB c mpyms peunpkyasuusivu (puc. 4.8) ofecrenvBaer elne GOMLIIYIO 3KO-
HOMMIO TETIa W XOJOAa, HEM CHCTEMa C TepBoi penupkyasiued. B GosnbmuHCTRe
ca1yuaeB OTNafia€T HeOBXOAUMOCTD B TIOZOTPEBE BO3AYXa B BOSAYXOHArpenarele 2-ro

noforpeea B Jernuii nepuo. Bmecre
¢ tem TpeCyercst Gonee ray6okoe ox-
JiaJiene BOSAYXa B Kamepe opoiule-
HHsl, YTO He Beerfia BosMOXHO. Takas
€XeMa Fe nprMeHsieTcs, KOTJa JInHus,
COEAMHSIONIAs TOUKK € TapaMerpamu
BO3[lyXa 1I0CJE€ PenypKYJsLHOHHOTO

7

S > Car
Norewenvs

<1
3 ~
Gﬂ' ) op
1
&5 4 3 z 2

2

Puc. 4.8. Crpyxrypnas cxema CKB ¢

nepB_oﬁ " BTOpOﬁ PELHPKYJIsHUAMH
1 — dunsrp; 2 — BOAYXOHarpepaTeJih
1-ro nogorpeea; 8 — Kamepa OPOLUGHHS;
4 — Bozgyxomarpesatesb 2-r0 MOROTpE-
Ba; 5§ —« HamnpasJsiowuil annapat; 6 —
BCHTHNATOPHHI arperaT KOHAMLIHOHEDa;
— PEeRNPKYNSIUHOHNBIH BEHTHIIATOD.

- I

. a. &
Pac. 4.9. TTponeccsl 06paGoTKH BO3RYXA B
netnnit (@) w sumnui (6) nepuons B CKB
C TIepBOH ¥ BTOPO# peny pKyJIsIIHsIMHA.

BEHTHJISTOPA M TIEPENl TIPHTOYHLIM BEH-
TWISTOPOM, HE TiepecekaeTcs ¢ - KPHBOH
@, o = 95% unu nepecekaer ee B 0GnaCTH

OTpHIATEJLHEIX 3HAYEHHH TeMnepaTyp.

B xonmnuonepe KTLL o6paGoTka Bosayxa ¢ ZBYMs PELHPKYJISIHAME OTHOCHT-
Cil X CllenmalbHEIM cXeMaMm o6paGoTKH.



Wexopuele panmbie IS pacuera U NOCTPOEHUs npouecca Ha I—d-muarpamue te
e, yto ¥ aas CKB ¢ opnol penuprynsnueil.

Hapyxublit BO3ZYX B KoJHUECTBE, COOTBETCTBYIOILEM canuTapHOli Hopme (Gy),
cMemuBaeTcs € wacThio (Gp) pelHpKYIANHOHEOrO BO3LYXa (Teppas pelupKyJIsiiys)
K ouMiaerca B QUILTpE. “

B spvpui nepuop cMech HarpepaeTcd B BO3MYXOHarpepatese l-ro noporpesa
H ofpabarniBaercs B KaMepe OpOWIEHHs npakTiyecku npyu I = comst. ITocsie kamepht
opomenus nobasnsiercs eue yactb (Gg) pelMpKyJANYOHHOIO BO3Ayxa (BTOpasi pe-
H¥pKysAsnnns). Bech BO3AYX NPOXOIMT Yepe3 BO3LYXOHATPEBATeNb 2-TO NOJAOrDeBa
¥ BEHTIIATOPOM MOJaeTcsl B OOCHYKHMBaemOe IOMEIEHHE. .

B neTHHH NePHOJ cveCh HAPYXKHOTO BO3/YXa W BO3JyXa, NOJABAEMOI0 Ha Nep-
BYIO PelHpPKYJAsHI0, 06pabaTbBaeTcs B KaMepe OpolleHHs MM GJIOKe TEMJIOMAacCo-
obmena. Tlocre 06paGOTKH NOIMENINBAETCS EO3AYX BT0)OH PEUMPKYJSINMY € TAKAM
pacueToM, 4ToOB! HapaMeTpbl CMECH COOTBETCTBOBAJM NapaMeTpaM BO3LYXa Ieper
BEHTHJISITOPOM, T. €. 4TOOL OTHajialla HeoOXOIMMOCTL B paGoTe BO3NYXOHArpeBaTe-
Js1 2-ro nojorpesa. .

Pacuer » mocrpoenye nponeccos o6paboTky Bosfyxa Ha |—d-guarpamme Ha-
YRHAIOT C JeTHErO neprona (puc. 4.9).

1. Hanocsit Touxy B u1 H, coO0TBETCTRYIOIE PACYETHEIM NIApaMeTPam BHYTPEH-
HEro W HapYXKHOTO BO3ZYXa. ) '

Io BesHuMHAM TEIVIO- W BJaroMsOHITKOB NO ¢opmyde (4.24) onpefensior yr-
JioBOH KO3(hGHIMEHT JTy4Ya nponecca H3AMEHEHNS COCTOSTHHS BO3YXa B MOMEIUEHUH €.

2. B COOTBETCTBHM € PAaCYETOM- BO3LYXOPASJRIIHX YCTPOHCTB NPHHUMAIOT
BeNnuiHY H3CHITOWHON TeMIEpatypht YAAJAEMOTO BO3RyXa Aly,.

3. Ha I—d-puarpamme uHanocsiT TOUKY I1, COOTBETCTBYIOLIYIO NapaMeTpam MpH-
TOYHOTO BO3JyXa.

4. OnpenensiorT napaMeTpsl BO3AYXa Nepell TPUTOYHLIM BEHTHISTOPOM (TOUKa
AT') v mocre perupKyJSIIMOHHOTO BeHTHJATOpa (Touka B’) ¢ yuetoM Toro, 4to B
BEHTHJINTOPe BO3EYX HarpepaeTcs Ha 1°C 0pu NOCTOSIHHOM BAATOCONEPIKAHHH.
Tourn II' & B’ coepuusiioT npsiMOil, NPOROJIKEHHE KOTOPOH NOMKHO EPECEKaThCs
¢ KpuBol @, , = 95% B obsacTh mosCKWTENBHBLIX TeMmeparyp. Ecam 370 ne mpo-
ucxonnt, npumenenne CKB ¢ IBYMA pDenypKyJsiiusMH HEBO3MOIKHO.

<Touxa nepecevenmns npoponkenus npamoft B'—II' ¢ xpuofi ¢ , = 95%
(O) onpenesser napamerphl BO3fyXd TOCAe OOPaCOTKH B Kamepe OpOMIEHHs
(610xe TennomaccoofMena, NOBEPXHOCTHOM BO3AYXOOXJagurene): &, o, I o, d, o M
Pro=96%. Ius cayuas, korna TemmepaTypa o6paGoTamHOrO BO3pyxa f, o >
> 8°C, npuMeHsIOTCs Kamephl Opolenys. EC/i. e 5Ta TeMIepaTypa HAXONWTCS B
npenenax ot 0 jio 8°C, TO K YCTAHOBKE NPHHUMAIOT 6JIOK TENJIOMAacCOOGMEHa WJITH |
NOBEPXHOCTHBIH  BO3AYXOOXJIa TN D,

5. To dopmynawm (4.12) — (4.14) onpenensior pacueTHR PACXOA MPUTOYHOTO
BO3MyXa B JETHMH IEPHON 13 YCJOBKS aCCHMUJASIIMM TEMJIO- ¥ BJATOM3CLITKOB
(Gy) ¥ pacxon HapyKHOrO BO3LYXa, COOTBETCTBYIOWmMH cauvtapuohi nopme (Gy):
Pacxoy BO3ZyXa Ha NMepBYIO PENMPKYJISHHMIO

’ ’

Gp= ~ — Gy — G, {4.45),
! BT ! K.0
Ha BTODYIO DELEpPKYJIIIIHIO
' 1
Gg = ——2 Gy (4.46)
] B Yy K.O

- Touka C, xapakTepH3yiolulas napaMeTpsl CMeCH BO3LyXa nocjie nepsoff pe-
HMPKYJIANHY, JexuT Ha Juunn B'H. i

; Ilapamerpnl cmecr BO3Ry%a Nocye nepBoit penpKyaauy (touka C) HaXonsT N0
I—d-pyarpamme wam no dopMyiam



- Vi GDI; + GH[H

i ML L (4.47)
¢ Gp ‘I‘ GH
. God., 4 Gyd
_ g — pnt it (4.48)
>+ Gn

6. 3a pacueTHRIl pacxof nmputouHoro Bosfyxa G npuHuMaloT suavenve Gy,
tak Kak Gy > Gs.

.PacxonE pennpKyAsACHHOro B0snyxa G u Gg NPUHUMAIOT ONMHAKOBEIMH JJist
3MMHETO ¥ JIETHETO NEPROACB, TAK KaK STO NpeBBINAeT THAPABIHYECKYIO yCTOHUN-
BOCTb CHCTEMDI. .

. Touxa C’' COOTBETCTBYET TIapaMeTPaM BOSAYXa TOCNE BTOPOH PENHPKYJIALNN,

7. TemioBy1o Harpys3ky Bo3JyXoHarpeparteds 1-ro nogorpesg IJsl 3HMHEIC Ie-
pUOna ONPENeNsIOT No (opmyle

. Q, =0,278 Gy + Gp) (I, — Ie). | (4.49)
" 8. Tensosyio Harpy3KY BOSAYXOHarpepaTessi 2-ro NOJOrpesa JJisi SUMHEIO Ne-
pHOZA BEMHCASIOT N0 Gopmyie :
Q, = 0,278G (I, —I), (4.50)

The 1_'c — SHTANBIMS BO3KYXa Nepefi BO3AyXoHarpepaTelieM 2-To NMOACrpeRa, onpe-
JieJifeMast u3 BbIpakeHus!
. (GuGp 1, Gel,
I = ( H+ p) K.0+ 6'p . (4'51)
€ G
9. OxnaxAaIoUIyI0 MOIGHOCTD Kamepbl OPOLIEHHS RJIst JIETHETO NEpHOJa onpe-
JeJIf0T no GopmyJie

Qx.o == 0,278 (G, +- Gp) (le— ]K_o)' (4.52)

10. KomiuecTBO BOEEI, Henapsiiolledics (KouAeHcupyouieiics) B Kamepe opollle-
HMNS, BbIYHCISIIOT OTREJBHO IJIsl 3MMHETO M JIETHEIO NEPHOJIOB:

Wy o= (Gu+ Gp) (iix_o —dc) 1075, (4.58)

4.4.4. UEHTPANBHDIE MHOTO30OHANDHLIE CKB

Hentpanburie Muorozonanbubie CKB mpumensioress B poMellieHHaX GOJBHIOTO
00BbeEMa € pasiHYHONR OpHeHTaruell 0 CTPaHaM CBETA H PA3IHYHON HHTEHCHBHOCTHIO
COJIHEYHOH pafiyiallid, B NOMEIEHHSIX € HEePaBHOMEPHBIMH NO IICIAfM TeIuio- M
BJATOBLIIEJEHHSIMY, 8 TAKKe B SIAHAAX ¢ GOJBIMM KOJHIECTBOM KOHAMLMOHHPYE-
MBLIX NOMEIEHHH H B MHOTOSTAIKHBIX 3flandsaX. I1pnmenenye Mirorosonaibueix CKB'
6osiee 9KOHOMHUHO, YeM YCTPOMCTBO AJ7isl KAXKIOTO TNOMELEHHS! HHIMBHAYaJIbHOIO
Koumunuonepa. OfHAKO TakKue CHCTEMBI MOTYT TNOANEPIKMBATH € 3aJaHHOH TOY-
HOCTBIO, K&K MPaBuJIo, TOJBKO OfNH W3 [JapaMeTPOB BHYTPEHHEIO BO3JyXa — Temne-
PaTypy Wi OTHOCHTENLHYIO BJAsKHOCTD,

Muorosonanpabie CHCTEMBl KOHIMIMOHHPOBAaHNS BO3LYXa OHBAIOT NPSMOTOY-
HbIMK ¥ ¢ penupkyasuveii. Ilpu ycrpoficTBe pennpKysisiay, KaK NpaBujo, NpumMe-
HSIIOT \BYXBEHTHJISTOPHYIO CXEMY H YCTPAMBAIOT OOLLYIO pellupKyJIsiyo. B ciyuae,
KOTJa O01as pelnpKyJsiKs HEBO3MOMKHA N0 KOHCTPYKTHBHBLIM ¥ APYTHM COO0pake-
HASIM, YCTPauBalOT MHOTC30HANBHBIE CHCTEMBl € MOSTAIKHBLIMA BEHTHJSITOPHEIMM
ZOBOUNKAMK, € NMOMOINBIO KOTOPLIX NMPOM3BORMTCS PELMPKYNAINMS BO3NyXa B Tpe-
JeNax KaxJioro sTaka. .

lonnepikanne onTHMaNbHEIX NapaMelpoB BO3NyXa B NOMEILEHHSIX € PA3NYHb-
MH TEINIOBNAMHOCTHEIMY PEXWMAMH OCYUIECTBJSICTCA PETYJHPOBAHHEM KOMMYECTBA
NoAaBaemoro Bo3fyxa JHOO €ro mapamerpoB.



Omnoit u3 pasuosupnoctell muorosonaicbix CKB sipasieTcs JByXKaHnaJbHas
chcTeMa, KOTOpas MOSBOJIseT OOCyXKuBaTh GOJNBLIOE  KONHYECTBO TOMellie-
Huff ¢ pasyMuHEIMK TeroBJaxKuocTHEME pexuMami. Tlpenmymecrsamy smix CKB
SIBJISIIOTCS] OTCYTCTBHE BOJM3H -OOCTYIKMBAEMEIX TIOMEICHHH DPasfHYHbIX TenJio-
OCMEHH}KOB C TPYOONpoBOfaMy W MAKCHMAJBHOE HCMOJL3OBAHHE — XOJIOMHOTO
HapYKHOTO BOSLYXa B IEPeXONHBIH NEPHOJ, HEROCTATKOM — HEOSXOIIMOCTL NPOKAAN-
KH JIONOJHUTENDLHBIX BO3XYXOBOKOB K YCTPOHCTBA MX NOBHIIEHHOH TENJOBOH H30-
JISIIY, @ TAKIKe OTCYTCTBMe HPPeKTHBHO paboTaonnx KAanaHop. C Nesbio yMeHbie-
HUS THEPABJIHYECKOH U TENJIOBOH Pa3peryJHpOBKH CHCTEMb! CMECHTENLHBIE KJ/IalaHbs
BBITIOJIHSIIOT C HOBHIIIEHHBIM THDABJAHYECKIM CONPOTHBIEHNHEM.

Isyxkanancusie CKB BBINOJIHAIOTCS, KAK NpaBWIIO, npﬂMO'qubIMH Iputoy-
HEl BO3EYX ABYMsl lapaJuiesibHBIMM DOTOKaMu obpaaTeiBaercst B NBYX 6a30BEIX
HEHTPANbHEIX KOHIHLMOHepaX. [lapameTpbl BO3ZYXa, BLIXOJASIIEIO W3 KaiKJIOTo
KOHJMIUOHepa, pasyiiunbl, OCHYHO ONMH W3 HHX MMEET IOCJIe Kamephl OPOIIEHMs:
BO3JlyXOHarpeBarelib 2-ro NoAorpepa, IpH NOMOLIM KOTOPOTO MOKHO TOJNYUHTDL BO3-
JyX C BEICOKOH TemliepaTypo#, a BTOpoli — INOLaeT BO3AYX B KaHAJ Cpasy Ke Iocie
KaMephl OPOLIeHHsI, T. €. ¢ Goslee HU3KOH TemnepaTypoll. Hasee Xoyoxublii 1 rops-
~yufl BO3AYX N0 [BYM NapajUieSbHEIM KaHAJIaM NOFAETCS K CTEUMaJbHOMY CMecHTe-
JBHOMY YCTPOHCTBY (CMeCHTESLHOMY KJamaHy), YCTaHABJIMBAEMOMY JJisl KaMJIOro
H3 o6Cay:KHBaEMbIX NMOMEHIEHWH WiIB AJs TPYNNEl HOMeNleHuH ¢ ONMHAKOBHM Tem-
JIOBJI2XKHOCTHBIM -PEXMMOM. B 2aBHCHMOCTH OT TpeGoBaHuE K MapameTpaM BHYTPEH-
HETO BO3AyXa B NMOMELEHHHN CMECHTRNLHBIH KJanaH MEHSIeT COOTHOIEHHE IOpSYero
B XOJIODHOrO BO3JlyXa B IOHABAEMOH CMeCH.

BMecTo IBYX KOHMZHHHOHEPOBMOMKHO HCIIONb30BATh oK Gasoskili. B sTom cary-
,Juae BO3JyX mocsie o6paGOTKH B KaMepe OpOMIEHHS BEHTHJSITOPOM IOLAETCsl B JIBa
KaHaJla ¢ PeryJMpyloluMi Kianagamu: Ha ofHoM M3 KaHalOB YCTaHaBJAKBAIOT
BO3JlyXOHarpesatesib. Takasi CHCTEMA MEHEE YHHBEPCAJbHa, TOCKONLKY NRONYCTH-
MBIH JHanasOH M3MEHEHHs! TeNJIOBJAXKNOCTHOIO peXHMa B KOHJAMIHOHMPYEMBIX IO~
MeIIeHMsIX CYIECTBEHHO CYKaeTcsl.

JlByxganadbEbie cucreMs! GLIBAIOT KaK HMSKOTO, TAK M BHICOKOTO JIABJIEHHS.
IlpuMensisi cuUCTEMY € BEICOKHM JaBJIEHHEM, MOXHO 3HAYHTENDHO YMEHBLHINTDL Ceue-
H{€ Pa3BOJSIIMX KaHAJOB BCJEACTBHE GOJBHIMX CKOPOCTeH BO3ZYHIHOIO IOTOKA.
Jloist TaylneEns yiyMa CMecHTENLHBE KJaliasbl HMelOT COOTBETCTBYIOILYIO 3BYKOHZO-
JISGHI0 WA JKE NOCHe HMX MPENYCMaTpHBAeICs YCTAaHOBKA HIYMORJIymIHTesed.
B cucremax BHICOKOTO NaBJRHNS ClENYeT YUHTHBATh 3HAUHTEILHLIH Harpes BOSZyXa B
BenTiATOpax (6oree 3° C).

4.4.5. UEHTPANLHAS BOLACBO3IAVILIHAS CKB

Ilentpanpuas CKB ¢ 23keKIHOHHBIME KOHIHUMOHEP aMU-IOBOIUNKAMH—BOIOBO3-
nymHast cuctema [10] mmporo NpHMEHsIETCsi B MHOTOITAXKHBIX ¥ MHOPOKOMHATHBLIX
rpaMkIaHCKUX 3[aHHAX C PASJIHYHBIM M YACTO MEHSHOLUMMCH TENJOBJAAIKHOCTHEIM
pexKUMOoM (TOCTHHMIE!, HAYYHO-MCCAENOBATENLCKIE MHCTHTYTH, TPOEKTHbIE HHCTM-
TYTEHL MW aJIMAHHCTPATHBHO-OGIUECTBEHHBIE YYPEKACHHS).

Hapyxuuit Bozayx oGpalaTeiBaercsi B HeHTPaJbHOM Ga30BOM KOHEMHUOHEpE
1O TNpPAMOTOYHOH CXeMe, 3ATEM CeTHIO KaHAJOB NOJAETCH B KOHEMHHOHHPYEMElE
MOMEIEHUT K YCTAHOBJEHHBIM MO OKHAMH 9XKEKHFOHHEIM KOHAHHIHOHEDAM-NOBOM-
wikam (IK). Brixogs us conen 2K co ckopocrvio 12—20 m/c mapyskuwit (nep-
BHYHBIl) BO3ZYX 9MEKTHPYET M3 NOMEILEHMS] PEHMPKYJISIHHOHHBIH (BTOpHUHBM)
BO3ZYX. PelypRynfalMOHHEE BO3AYX TPOXONUT Yepe3 OfHO-, EBYX- WIH TpPEXpsf-
HBIH TenyiooGMeHHNK, 10 TPyGKaM KOTOPOro NMPKYJHPYET XOJOFHAsS WM Ternas
BOJIa, M HarpepaeTcd G0 OXJaXKIAETCS B 3aBHCHMMOCTH OT TENJIOBOrO DPEXKHMa B
KOHIMIOHUDYEMOM HOMelieHuy. BosgyliHasi CMeCh Yepe3 NPHUTOMHYIO -PereTKy
TOCTyNaeT B NoMelnenne. Ha OOHY YacTh MepBHYHOTO BO3JyXa B SAaBHCHMOCTH OT
IHAMeTpa COMJa MOMNET smeKTHpoBarecsi 1,5--3, 5 yacTi BTOPHYHOTO BO3AYXa,
NpH 5TOM U3CHITOYHOE AaBlieHue Nepel NOBOEYHKOM HOMKHO Obrrn 150—400 ITa.

Jluist pacuetoB pexxumoB paGote! DK u HeHTpaJbHOTO KOHAMIpOHepa Ha —d-
JmarpamMme CTPOSIT NpoHecchl 06paGoTRi BO3nyxa. IlocTpoeHme BRINOJHAIOT s



KOHJMHMOHMP YEMBIX NOMELIEHNH ¢ HanboJiee XapaKTepHLIMH TeIUIO- ¥ BJIarou30bIT-
KaMH. :

Texunueckue nokasatean DK no BO3KYXONpPOH3BOAMTEBHOCTH ONEHHBAIOTCH
'i)acxo,uOM BO3IYXa 1 KO3(GUIHEHTOM S)KEKHUY, KOTQDPLIH BHpamaercss OTHOMIEHNEM

ky = (Ln— Ly)/Ly, - (4-54)

rae Ly # Ly — pacxox COOTBETCTBEHHO NPATOYHOrO ¥ HAPYIKHOTO BO3AyXa, M3/4.
JIOBOMUMKH KOMIUIEKTYIOT ABYX- UJH TPEXPSIHEIM TenjooGMeHHHKOM. Tpex-
sLEBL TENVICOOMEHHHK COCTOMT K3 OFHO- ¥ JIBYXPSAJHOTO, YCTaHOBJEHHBIX TIOCKE-
FoBaTENbHO TIO XONy JBHKenns Bosnyxa. K cersim Temno- u xo.no,rgocnaé;xerma TEn-
TOOGMEHHHKY TPHCOEIHHSIIOT MO JABYX-, TPeX- M UYeThIpexTpyOHoil cxemam. [IByx-
TpyOHas CXeMa OSKCIUIyaTHpy- -

MO

eTcH ¢ nohacafHblM HJIH TPYI- z ,}Z éﬂ j') 5
FIOBLIM BEJIHOUEHHEM Temio- M Py — i a1
xosoponocutedsi. B nelt no on- . 59 |
H¥M K TeM xe TpyGam MOXKeT kHI512 — 40 305 =
MATH KakK TeIwIO-, TaK M XOJO- - o, me 45 r 25
JOHOCHTEJB, T. €. CHeTeMa pado- PRy Aj" 2 1 W 25::, L2
TAET ¢ TEPEKJICYEHIEM PexKH- s / PRt P
moB. OpmHako cucTeMa MOXKeT KHJ’.‘/{{’F —~——35
paboTarh ¥ Ge3 NEpEeKJIOYeHys. Inh 400200 : i 7
Tpex- n ueTHpexTpyGuasi cxe- | 005 i3 %f | {4
MBI o0ecreynBalT BRJOYEHNE - o Nea | 1 |5
TeMJIO- ¥ XOJOXOHOCHTEJIs B JIIO- o \e 1 406 3L -
6oit poBopmymk. HeZoctaTKoM o 5 -407 |- Py

- . %\ > “:__i 008 P f |
Puc. 4.10. Homorpamma pas =) “éw
onpelerenust ryGHHE! [P OHUK- N

IOBEHHSI CTPYM MW NPOM3BOAM- = o
tenpHocTR DK/, - Ups

TPeXTPYOHOH CXEMHI SIBJIMETCS CMEWieHne B o6paTHOM TPYCONpPOBOZE TeNJIO- W XO-
JOfoHocuTeNsl. B ueThipexTpyGHOl cxXeMe ORHOPSIAHBIR TEMTOOOMEHHKK NpPHCOSTH-
HAETCS K ABYXTPYOHOMY KOHTYDY ropsideil BOJEI, a ABYXPSIHBIH — K ABYXTpy6HO-
MY KOHTYPY XOJIORHOR BOABI, 4TO OGecrieunBaeT NOJNHYIO HE3ABHCHMOCTh PaGOTLI CH-
CTEM TEMJIO- H XOJOAOCHaGKeHus. : .

Koumnuuoneprl-10BORMHKE BhiNycKaloTes nimuod 0,8 u 1,2 m u o603HavaoTes
KH3-Y-0,8A u KH3-Y-1,2. 3KJI tuna KH3-V npenuasnauent! 1Jist_BCTPaHBayus
B CTPOMTEJILHbIE SJIEMEHTHl 3JaHHs. KOHIMIMOHEPE-NOBOMYMKH MOCTABJSIOTCS €
comylamMu pasivuHbHIX juameTpoB (3,5; 4,5; 5,5 mm).

Ilpu nopGope SKI pomxubl GbITL 06GeCcHeYeHbl: BO3MOKHOCTh KOHCTPYKTHB-
HOro pasMeHieHHs MX B NOJOKOHHOM NPOCTPaHCTBE, NOTPECHOCTH KOMIAHLHOHMPY-
€MLIX MOMEIUeHMH B TeNJie H XOJOJe; NOfaua HAPYIKHOrO BO3AYXaA B KONHYECTBE He
MEHee yeM: 10 CaHHTapHOli HOpMe; JOMyCTHMBIE CKOPOCTH JBHIKCHHS BO3NYyXa B pa-
Goueit 3ome; 6eCHlyMHOCTD PaGOThl YCTAHOBJIEHHOrO OGODYIOBalHS.

Tunopasmep u ronnuectso DKL BEOHPAIOT ¢ YYETOM KOHCTPYKTHBHEIX, 89p0-
JHHAMAYECKHAX H TENJIOTeXHMYECKHX XapaKTEPHCTHK, a TaKime rabaputos o6ciyku-
BaeMoro nomemennsi. Bricora nomelltenn s npn pasmentennn K B nOROKOHHOM 11po-
CTpaHCTBe foskHa OBTh He Goee 3,6 M, a riy6una — € M. Ecym. roryGrra nomete-
HHS 3HAYNTENEHO GONBIIE MAKCHMaJBLHO JONYCTHMOHN, ClielyeT NPUMEHSThL KOMOUHH-
POBauuEle cHCTeMB € JONOJHHTENBHOM Nopjaueil BO3xyxa Bray6b NOMeluenusi OT
oTnensuol -neptpasmaosansol CKB.

Tun n xonnvectso 3K, ycTanaBayBaeMbiX B OMeIIeHHH, TPHHUMAIOT ¢ YUETOM
HMPHELL PACYETHONO MORYJIS, M, BBIUNCJAsIEMOR NO Gopmyse

B= By/N, (4.55)

TAe By, — mupHHA TOMelienys, M; N ~— KoJuuectsO NpHHATHIX K ycTanoske SKII.



Tlpn mmpune pacuernoro mofyas 1,6—2,25 M Kk ycraHoBKe NpuHVMMAIOT
KH3-¥-0,8A, npu mupune 2—3 M — KH3-Y-1,2.

Tlpu nonokommofi ycranopke DK/ RoAHYECTBO NPHTOUHOTO BO3XYXa Ly u
MAKCHMAJbHYIO TAYGHNY -IPOHMKHOBEHHsT NPUTOYHOH CTPYH B nomelienme [M2KC
OpefesisIoT N0 HOMOTpaMye, NpefcTapjeHHol na puc. 4.10, B 3aBHCHMOCTH OT HIH-

PMHBI pacueTHOro Momiyssi B, BEico-

P Thl NOMEUIEHM ST Hayu CKOPOCTH BO3AY-
MaKC
ps °

Ly N 7 65
) - W ,'AJ Xa B pabouell 3ome u
W 4 v © MyHEMaJbHOE KOJIHYECTBO- HApyK-
yAVitd HOPO BO3[yXa, NCAaBAEMOTO B TIOME-
'?‘\\\ ya LieHHE CHCTEMAMH BEHTHJISIUMHM H KOH-
»/ , IVIMOHH POBARHS, ONPeesIAeTCs CaHH-
YT i / Wiz TapHEIMH HOpMamy (cM. Taba. 4.2).
. 3nast pacxops mpurounoro (Lp)
% / N e fH7YggA P HAPYXKHOTO (L) BO3MYXa, N0 HOMO-
A0 . Tpamme (puc. 4.11) nop6upawor ua-
% ")y —=KH3-Y12 Merp ycranoBaenselx B DK/ conen ¢
V4 | l noC/IeNYIOIMM yTOUHEHHEM STHX pac-

AY

2”0/0 & & 1 Fa 160 180 2Ly, Puc. 4.11. Homorpamma ans noféopa
cones K.

xofioB. Aspommnamuueckoe conpotueienne K], Ia, onpenensieres no dopmyne
» Hy=S,L2, (4.56)

e S, — yIenbuasi aspoUHaMHuecKas XapaKTepHCTHKA CONpOTHBIIEHHS 3K,
Tla . ‘lZ/M"" (taba. 4.8).

C nesbi0 YMEHBIIEHHs TemVIOOGMeHa Ha BHYTpeHHE NOBEPXHOCTH OKOHHOTO
CTeKJIa epbs’ npmouﬂon PELIETKH CIIENYET HATIPABASITD OT OKHA BrIYCh NOMEIEHH S
o, yraom 70° X TOpH3OHTY.

Yeroftuysoe HaCTHIaHKE TPUTOYHOR CTPYH HA MOTOJOK HOMELIEHHS BO3MOIKHO,
ecnm Kputepuit Apxumena Ary, onpepfellenuhfl B 3aBHCHMOCTH OT aCCHMHJISIMOH-

HOH pASHOCTH TeMIepaTyp, HE GyZeT NpeBbIlaTh HONYCTHMOTO SmaueHus ArgP,

TaGauna 4.8. SHaucHus YAENLHUBIX aspoluHamueckux (S,) v TUApaBIHUCCKHX (Sp)
XapaKTepUCTHR conpoTneaesust SKJ,

8o Ta.uz/Ms, mpu guaverpe Sy, Ia-u3/kr?, pns renvo-
corna dg, MM OBMEHHEKOB
Mapka K]
3,6 4,5 5,5 OZHOpPSs AHBIX l OBY XpAAHBIX
KH3-V-0,8A 0,049 0,016 0,007 0,055 0,1
KH2-V-1,2 0,017 0,0071 0,0031 0,077 0,16

AccHMHJISIOHHAs Pa3HOCTh TeMueparyp B Jernuit nepuos, °C, onpepensercs

no gopmyse 3,6QuaKe
ALy, = (4.57)

NLppcs
rre L, — pacxon, TPHTONHOTO Bo3AyXa (na omun K, mM¥/u; Q™ — Makcumans-

Hble TEIVIOH3GLITKY 10 SIBHOMY TeluIy B OGC/yKuBaeMoM nomeltiennd, Br; N — konn-
yectBO DK I; P—MIIOTHOCTb NPUTOYHOTO BO3AYXA, NpHHUMaeMasi paBro# 1,2 Kr/u®;
Cy — YReNnbHAasi MaccoBasi TeNJIOEMKOCTb IPHUTOYHOTO BO3LYXa, DNpHHMMaeMast
‘pasuoit 1 x[Tx/(xkr - K).

Kpuruueckoe snauensie kputepus Apxmmesia ArgP onpenensercs no mpasoi
4acTH HOMOrpaMMe! (puc. 4.12) B 3aBKHCHMOCTH OT BHICOTHI NOMEIEHHS, a (aKTHUe-



cKoe 3HaueHue AI“B — 1o JieBOH wacTH HOMOI'paMMbl B 3aBHCHMOCTH OT suavennil

Afpe w Ly
~ Tlpn Ar0 > Ar OPUTOYHAsS! CTPYA HE JOCTHTAET NOTONKA ¥ TIAJAET B paGouyio
" sony B6aman DK ,UJm YMeUbIIEHH Al‘o cienyet Jii60 yBeJyuuTh NPOK3BORUTENb-
pocte DK, N0 IPHTOYHOMY BO3LYXY, CJIEAS 332 CKOPOCTBHI) BO3iyxa B paGouefi
"zone, JMOG0 YMEHDLIUMTb H3CHITKH
Tenya B noMelieHnn. Ecau sTi me- A/,;__

pHl He TIPHBOLSIT K IKEJNAEMEIM pe- o 7
3YJBTATAM, CJIElyeT NPHMEHUTD
rgom6rnypoBannylo CKB.: .
CoorercTBUe  (DaKTHUECKOH _ﬁ!a_ i |
MaKCHMaJILHO CKOpOCTH JBHIKe- Pty 1
HUS BO3RYXa B paboueit (obcaymxu- X &
paeMoil) 30oHE  HOPMHPOBAHHBLIM B
3HAYEHHSIM, IIPHBEEHHEIM B = 7
tabn. 4.1, TpoBepseTcs CJERyIo- o 4]
M 06pasoM. . /
Puc. 4.12. HomorpaMM:‘aAmﬂ on- - / - ;
penenenysi KpUTePHEB ApXumena [ s . . — Ky
Argu ArP, LN w25 3035

3anaBasnch CKOpOCTLIO BO3NYXa B paGouelr (0GcayrkuBaeMoH) soue u"é’f:‘“ no

HoMorpamme (cM. puc. 4.10) onpefeNsIoT MaKCHMaJILHYIO CKOPOCTh BO3JYXa B TPO-
¢use eTpyn u‘(’)‘a“c. OTHOCHTENLHYIO CKOPOCTD BO3LYXa B .paG0uell 30He BLIYHCHSIOT
no gopmy.Je

- MaKc MaKC

Ly g = [ug (4.58)
KoHBeKTHBHEIE MOTOKH OT OKOHHEIX TIPOEMOB B JIETHEM peX¥Me YBeJIHYMBAIOT

CKOPQCTb JIBHIKEHHS TPHUTOYHLIX Cprﬁ, a B 3UMHEM — YMEHBIIAIOT. Bimanue

KOHBEKTHUBHLIX IIOTCKOB Ha CKOpOCTb JBUKEHHA BO3JyXa B paéouen 30HE YYNTLIBA-
0T ¢ NOMOIUBIO NONPABOK, BBIUHCIsIE~

4 8i*  MEIX OTZENBHO LIS SHMHETO ¥ JIETHEO

l!xo,/'f/t . i 9 PEIKHMOB.
g5 e ,_"’:';’_g Ilns onpenenienns BeJuuHHB TO-
|~ - IPaBOK HEOOGXOEHMO BHIYHCJINTE BeJld-
94 /,//’g :ﬁf% qgﬂy VIEJILHOTO KOUBEKTHBHOTO HOTO-
‘ 7 s7 . ka or oxua, Br/m%:
g3 ///2’{/’ ] w ! 3 3 .
////:;:’ %" 5 9 = ox/ Fows (.59
92 7z '
” / E G’K = Q ox’ (4‘60)
g1 - :
Prc. 4.13. Homorpamma pasi onpefe-
JIeHHsl CKOPOCTH KOHBEKTHBHOLO TO-
-0 85 1 15 2 25 hnm TOKa OT OKOHHEIX NPOCMOB.

rre QOK u () —— COOTBETCTBEHHO TeIUIONOTEPH 3UMOH M TeIWIONPHTOK JeroM, Br,
uepes miowagb okna F, M2, Tpuxofisulyocs Ha pacyeTHLI MORYJb.

To uaiinenneiM SHAUEHKHIM qf{ H qﬂ B 33BHCHMOCTH OT BHICOTHI OKHa £ onpenresis-
107 (prc. 4.13) CKOPOCTS. KOHBEKTHBHEIX TIOTOKOB OT OXJa#EEHHOTO (¢ o) H Harpero-
J1 N
YO (1] ) OKOHHOTO CTeKJia. .



TaGnuua 4.9. 3uagvennsi xozyddunuenrta &

Cxema HpHCOEQHHENUS

Ypensnte rioKasaTeln npo- i
BYXpSIAHBI TETNooGMeR-
H3BOAMTENHHOCTH TETNO- HB_YAEH]JHBIﬁ TEMI006MEHHUK ﬁmyﬂg ﬁopnqeﬁ Bgzs aH
oBMeHHUKa Ha XOnOpjHOH BOJE, a OnHO- OAHOPSAQHBIT — Ha %0~
PURHLIF — HA ropsiuel JIOOHO#
AL 0,64 0,95
Arx 0,4 0.95 -
, Aox 0,95. 0,64

IIpumeuad e 3navenus KO>dPHUHEHTA B OTHOCATCH K BapHaHTy, KOrAa HePBhM IO
XOZY PBHIKeHHS! PELHPKYJALHOHHOTO BOSAYXa™ yCTAHOBJIEH OAHODSIAHb TETLIOOGMEHIVK.

OTHocuTeJIbHylo CKOPOCTb KOHBEKTHBHBIX - OTOKOB DACCYNTEIBAIOT 11O ¢op-
MyJIaM .

- u o= ud Jug?; (.61
. Uy o= Ly, Uy oftg ™ (4.62)

DUKTHBHOE DACCTOSIHME, BEJMYHHA KOTOPOTO SABHCHT OF MMPHHBI H BBLICOTHI
OKHa,

o= B— 210) k- (4.63)
* 2ndye,

rie B, I, ¥ kb ~— COOTBETCTBEHHO IUMPHHA PACUETHOTO MORYJS, JJHHA NPHTOYHOTO
OTBEPCTHA W BHICOTA OKHA, M; dy, -— YCJOBHBI INAMETP NPHTOYHOIO OTBEPCTHS, M.

Tt KH2-Y-0,8A npuunmarot [, == 0,8 M u d = 0,28 M, nas KH3-VY-1,2 —
l~12mnd ;= 0,35 m, :

Ta6auna 4.10. 3uagen us yAensHOro noxasaTenst A, . B ABYXDSIUOM

KI3-Y-0.8A mpu (T, —1p), °C

Pacxon .
BOLBI "
wr 30 l 35 40 l 45 50 55 60 65 70 75
Krfd
10 3 - 3,1 33 3,4 3,5 3,6 3,8 4 - 4,1 4,2
20 4,1 4,2 4,4 4,7 4,9 5,1 5,3 5,7 5,9 6,3
30 4,8 5 5,3 5,6 5,9 6,3 6,6 7 7,4 7.8
40 5,3 57 - 6 6,4 6,9 7,2 7,7 8,1 8,6 9,2
50 5,9 6,3 6,7 7,1 7,6 8,1 8,6 9,2 9,8 10,4
60 6,4 6,9 7.3 7,8 8,3 8,8 9,4 10,1 10,8 11,5
70 6,9 7.3 7,8 8,4 9 9,5 10,2 10,9 15,7 12,6
80 7,2 7,7 8,3 8,8 9,5 10,2 10,9 1,7 12,6 13,5
90 7,6 8,1 8,7 9,4 10,1 10,8 11,6 12,6 13,6 14,4
100 7.9 8,5 9,2 9,9 10,6 11,4 12,3 13,3 14,2 15,4
110 8,3 8,6 9,5 10,4 11 12 12,9 14 15 16,2
120 8,5 9,2 -9,9 10,7 11,6 12,4 13,5 14,5 15,7 17
130 8,8 9,5 10,4 11,2 12 13 14,1 15,2 16,4 17,8
140 9,1 9,9 10,7 11,56 12,4 13,5 14,6 158 _{ 17,1 18,8
150 9,3 10,1 10,9 11,9 ] 12,9 14 15,1 16,4 17,8 19,2
160 9,6 10,5 11,3 12,2 13,3 14,4 15,6 17 184 ] 20
170 9,9 10,7 11,6 12,6 13,7, 14,9 16,2 17,6 19 20,6
180 10,1 10,9 11,9 12,9 14,1 15,2 16,6 18 19,5 21,3
190 10,4 11,2 12,2 13,3 14,4 15,7 17,1 18,6 20,2 2
200 10,6 11,5 12,4 13,6 14,8 16 17,6 | 19,1 20,8 22,6
210 10,7 11,7 12,8 14 15,1 16,5 18 19,5 21,3 23,3
220 10,9 12 13 14,2 15,5 16,9 18,4 20,1 21,9 23,8
230 11,2 12,2 13,3 14,5 15,8 17,2 18,8 20,6 22,4 24,4
240 11,4 | 124 13,6 14,8 16,2 17,7 19,2 21 22,9-
250 11,5 12,7 13,8 15,1 16,5 18 19,6 21,5 23,5 25,6




Ecnu mpuaa OKHA B pacyeTHOM MOAYJie MeHbllle WHPHHE! MOLYJSA, TO'B d)opmy-
le (4.63) BMecTO MMPUHLI MOAYJIA NOACTABJNAIOT IUHPUHY OKHA.
. OTHOCHTEJIBHAR CKOPOCTH KOHBEKTHBHOTO NOTOKA, ABMKYLIErOCA B FOPUSOHTAIb-
HoM HANPABJICHHH (etoM — BAOJIL NOTOJIKA, 3HMOH — BAOJb M0Jia), B KOHLE HYTH
l;pwroql-xou CTpyd OnpereisieTcss 110 d)opmynaM

0, 67u -
0 yen

uﬂ = ____.—-.——__ .

' K.I' X dycn + [MaKC ’ ; (4'64)
— =
o 0,67u, xodyc " (465)
. ’ .
A 1 - g
yc.n

r}(e\hg ~ BHICOTA TOAOKOHHUKA, M.
. TonpaBka K makcumanbHO# ckopoctet B pabouelt (oGcnymusaemoil) 3soue,
0By C/IOBIICHHAS. HEHSOTEPMUYHOCTHIO pesKUMa, BBIMHC/AETCH To QopMysaM
8;{‘" lMaKC
- ]
Bup o= == = ; (4.66)
V16 (M%) 1 (B - L)

Al—ls _3 ([MaKC +hg) -
1ﬁ6w”“+hﬁ+43+%ﬁ

B p3 =
Eom WIMPUHA OKHA B PACYETHOM MO/Y1e MeHbIle M PHHEL MORYJI, TO B (opmy-
Jax (4.66) u (4.67) BMeCTO (HPHUHEL MONYJA HONCPABJIAIOT HIHPUHY OKHa.
MakTHYeCKye MakCUMAJIbHBIE CKOPOCTH JBHIKEHHs BO3AYyXa B paboueit (oﬁcny-
HBaeMOi) 80HE JUISi PACHETHBIX PEIHMMOB ONPEJEJRIOTCA 1O topmynam

(4.67)

ul;fi;(c . (uMaKC + Au MaKc' (4.68)
u;\sg{c.a - umaxc Au3 )um“c_ (4.69)

renpooimenumxe, BT -m3/{kr.K) (pexum ecTecTBenHofl koHsekumu)

KH3-Y-1.2 npu (T — £5).7°C

30 35 40 45 50 55 60 65 70 75

3,6 3.8 1 4.1 4,2 4.4 4,5 4,8 49 51

5,1 5.3 5,7 5,9 6.3 6,5 6.9 7.2 7.6 7.9

6,3 6,6- 7 7.4 7.8 - 8,3 8,7 9,2 9.8 10.2

7.2 7.7 8,1 8.6 9.2 9,8 10.4 10,9 1.6 i2.3

8,1 8,6 9,2 9.8 10.4 1 1.7 12,6 13,4 14.2

8,8 9.4 10,1 10,8 11.5 12,3 13,1 14,1 15 15.9

9,5 10,2 10,9 17 12,6 13,5 14,4 15,4 16,5 17,7
10,2 10.9 1,7 12.6 13,5 14,5 15,6 16,7 17,9 19.2
-10.8 11,6 12,6 13,6 14,4 15,6 16,7 17,9 19,3 20,7
L4 12,3 13,3 14,2 15,4 16,5 17.8 19,1 20.6 22,2

1 12 12,9 14 15 - 16,2 17.4 18.8 20,2 21,9 23,6
12,4 13,6 14,5 15,7 17 18,4 19.8 21,4 23 24,9
4 13 14,1 15,2 16,4 17.8 19,2 207 224 24,2 26,
q 13,5 14,6 15,8 17,1 18,5 20 21,6 23,5 25.4 27,4
1. 15.1 16,4 17,8 19,2 20,8 29,6 24,4 26,5 28.7
RER 15,6 17 18,4 20 21,6 | -235 25,5 27,6 29,9
14,9 16,2 17,6 19 20,6 | - 224 24,3 26,4 28,6 31,2
152 16,6 - 18 19,6 21,3 23,1 25,4 27,3 29,7 322
167 171 18,6 20,2 22 23,8 27.1 28,3 30,7 33,4

i 17,6 19,1 20,8 22,6 2,6 26,7 29,2 31,7 34,
16,5 18 19,5 21,3 23,3 254 | 27,6 30 32,7 35.6
16,9 18.4 20, 21,9 23,8 25,9 28,4 30,9 33,7 36,8
17,2 18.8 20,6 22,4 24,4 26,6 29,1 3,7 34,6 37.8
17.7 19,2 21 22,9 2 27.3 29.8 32,6 35,6 38,8

18 19,6 21,6 23,6 25,6. 28 30,6 }. 334 36,5 39,9




Ta6nwuina 4.11. 3Hauennss ypelnHoro nokasazens ‘Aq B

KH3-V-0,8A |
Pocxof; BoH KoanyecTBO NEPBUUIIOTO (HApY>KHOTO BO3RY
Gy KT/4 8 | 72 | 96 | 9 | 120 | wa | 20| 150 | 180 |
d.= 35 mm l d, = 4,5 MM d =55 nmM I
10 1,4 5 5,6 5,2 5,6 57 5 5,1 52
20 6,5 7,7 9 8,1 8,6 9,1 7.8 8 8,3
30 8,3 9,9 1,7 10,6 1,3 12 10 10,4} 108
40 9,8 11,9 14,3 12,8 13,7 14,6 12 12,6 13
50 11 13,6 16,7 14,9 15,9 17 13,8 14.4 15,1
60 12,3 15,2 19 16,7 17,9 19,3 15,6 16.3 17
70 13,4 16,7 21 18,5 19,9 21,4 17,1 17.9 18,7
80 14,5 18,3 22,7 20,1 21,7 23,5 18,6 19.5 20,5
90 15,5 19,6 24,9 | 21,7 23,6 25,5 20,1 21 22,1
100 16,5 21 26,7 23,3 25,2 £ 21,6 22,6 23,7
110 17,4 22,3 28,6 24,8 26,9 29,2 22,8 24 25.2
120 18,3 23,6 30,4 26,2 28,6 3 24,1 25,4 26,7
130 19,2 24,8 32 27,6 30,1 32,8 25,4 26,7 28.1
140 20 25,9 33,7 29 31,6 34,5 26,6 28 29,6
150 20,8 27,1 35,4 30,4 33,1 36,2 27,8 29,3 30,9
160 21,6 28,3 36,9 31,6 34,5 37,8 29 30,6 32,2
170 22,3 29,3 38,5 32,9 35,9 39,4 30 3L7 0
180 23,1 30,4 40 34,1 37,4 40,9 3.2 32,9 34,9
190 23,8 31,4 1.5 35.4 38,7 42,6 32,2 3.1 36,2
200 24,5 32,4 42,9 36,5 40,1 44,1 33,3 35,2 37,3
210 26,2 33,6 44.4 317 41,4 45,6 34,3 36,4 38,6
220. 25,9 34,4 45,8 38,8 42,8 4 35,4 37.4 39,8
x 230 26,6 25,5 47,2 40 44,1 48,5 36,4 38,6 40,9
240 27,2 36,4 48,6 41,2 45,4 49,9 37.3 39,7 42,1
250 27,9 37,3 50 42,2 46,5 51,4 38,4 40,7 43,3

Ecns HOJIYUEHHbIE SH3aYeHu st CKOpOCTeI';I Bdsnyxa COOTBETCTBYIOT IPHBCACHHLIM

B 1aby1. 4.1, pacuer cunraerca sakonueskmM. B nportusnoM cliyuae pacyeT noBTOPS-
10T, Sa/1aBasiCh IPYTUM 3HAYEHUEM uga“c

TennoByio HPOUSEOAUTENBHOCTD MOBEPXHOCTHHIX TermooﬁmeHHnKOB SI(I[ pac-
CUUTLIBAIOT [0 OMBITHEIM JIAHHBIM C HCHOJB3OBAHMEM YIEJBHBIX IOKasaTeJiedl Ter-
JIOBOH MPOHSBOMMTENBLHOCTH: B PEKHME €CTECTBEHHOH KoHBeKuuwr — A, ., B pe-
IKHME BBIHYXKJIEHHOTO IBHIKEHHS Bo3fiyxa — A, Bt - M3/(kr - K). B nepecuere
HA JBYXPSAAHBIE TEIIOOGMEHHUK

Qr
AA ) =7, 4.70

) = TS, — ) (4.70)
rae Qp — TemyoRas Harpyska Ha BO3RyXonarpepatess, Br; T, — Temneparypa
TEIUIOHOCKTEIISE HA BXOJE B TEIJOOOMEHHUK, °C; #y — TeMueparypa peLsipxyJsiy-
OHHOTO BO3[yXa Ha BXO[e B BO3JlyXOHArpeBaTeilb, °C; 1,2 — nIoTHOCTD BO3AYXa,
Kr/M%;, k — x0a(puIMent, YuuThIBAIOLMA CXeMy IPUCOENMHEHHS TEIIOOOMEHHH-
KOB B ueThIpexTpyOHOH cucteme (tabn. 4.9).

. SBnauenuss Ar uw A, upumenennl B Taba. 4.10 u 4.11.

YpennHbe noxaaa'renn XOJIOJION PO SBOIUTEbHOCTH p.Byxpﬂ}mblx Ten.nooﬁmeu-
HHKOB B PEXHMe BLIHYXKAEHHOTO JBiiKenus Bosfyxa (raGa. 4.12) onpepensior no
opmyJte

Q
A, = 4.71
ox = o (a— 1)k’ @71

- -~
rae Qo — oxnann'renbnaﬂ Harpyska TemIooOMeHHNKa, BT, b, — TeMIeparypa

XOJOJIOHOCHTENISE Ha BXOfie B- TemiooOmMeHEuK, °C.



ABYXD ARHOM TennootmeHHnke, Br-m3/(kr . K)

| KH3-V-1,2

>xa) G - Kr/4, HPOXOASILEro uepe3 COILIO

| .9 | 20 | o | 180 | 26 | 187 | 233 | 270

I d,=3,5 mm , d, =45 mm I d =55 Mm

B

5,6 6 6,5 5,9 6,3 6,5 6 6.2 6,3
9 9,9 10,8 9,8 10,4 11 9,9 10.2 10,5
11,9 13,1 14,6 13 14 15 13,3 13,7 14,1
144 16,2 18,1 16 17,2 18,6 16,3 17 17,4
16,9 19 21,4 18,7 20,2 22 19,2 20 20,6
19,1 21,6 24,5 21, 23,1 25,1 21,9 22,8 23,%
21,2 24,1 27,4 23,8 25,9 28,3 24,3 25,5 26,3
23,1 26,5 30,4 26,2 28,6 31,3 26,7 28 29
25,1 28,8 33,1 28,5 31,2 34,2 29,2 30,6 31,6
27 31 35,8 30, 33,6 37 31,4 33 34,2
28,8 33,3 38,5 32,8 36 39,7 33,6 35,4 36,6
30.6 35,5 41 34,9 38,5 12,3 35,8 37,7 39,1
32.3 37,4 43,5 37 40,8 45 37,9 40 41,4
34 39,5 46 39 43 47,6 ) 42,2 43,7
35,6 41,5 “48,5 40,9 54,2 1 42 44,3 46
37,2 43,5 50, 42,8 47,4 52,6 44,1 46,4 48,3
38,8 45,5 53,1 44,8 49,7 55 45,9 485 | 50.5
10,4 47,3 55,5 16,5 51,8 57,4 47,9 | 506 | 52,6
41,9 49,2 57,8 48,4 53,8 59,8 49,8 , 54,8
434 51,1 60 50,2 55,8 62,2 51,6 54,7 56,9
4.8 52,8 62,2 52 57,9 64,5 53,5 56,6 | 58.8
46,3 54,5 64,4 537 59,9 66,8 85,4 58,6 60,9
47,7 56,4 66,6 55,5 61,9 69,1 87.1 60,5 | 62,9
49,1 68,7 57,1 63,8 71,3 58,8 623 | 65
50,5 59,8 70,8 58,8 66,7 73,5 60,6 | 643 °| 67

B pesyanbrate pacuera TenJOOOMEHHHKOB ONpefefsiioT PACXOf BOABL U ee
KOHEYHYIO TeMIeparypy. - .

Temueparypy xonopsoll Boabl Ha BXofe B TeINIOOOMenHHK f,, BO usbexanue
BHINAJaHHS BJIATH H3 PELUPKYJISUHOHHOIO BO3lyXa PEKOMeHAYeTCS NPUHUMATDH MO
YOpOIEHHOH  3aBHCHMOCTH

ty — 1y < 2, (4.72)

rfie fp — TeMueparypa TOYKH POCH PEUpKYJISUHOHHOTO Bosiyxa, °C.
['HppaBMyeckoe conpordBieHue Teru1oobMennnkos, [Ta, onpenensior no gop-
Mydie
pr = SG?, (4.73)

rie Sy — yhelbHasi THAPaBJIHYeCKas Xapak- Gy
TEpHCTHKA CONPOTHBJCHUSE TeN/I00OMEHHNKA,

I1a . u?/xr?, npunuMaemasi no Tabn. 4.8; G —

pacxop, ROJbl, KF/4.

lomewyerve

G W

Puc. 4.14. CrpyxTypHas CXema leHTpajib-
. Holi Boposospymmolt CKB: Oy :' P

7 — GuabTp; 2 — BO3AYXOHATPEBATEJNB; § -— Ka- W w
Mepa opoiueHusl; 4 —- BEHTHASITODHHE arperat y
KOHAHLHOHEpA. 1 2 3

MNpumep. B aiMuuvcTpaTHBHOM 3J|aHUH HPOEKTHPYETCH CHCTEMA KOHJUMLHOHH-
posamusi ¢ K (puc. 4.14). Tponssectn nopbop DK/ past Tunoporo nomemnieHust
wmpunoit By = 6 M, ray6uasolt [; == 6 u, Beicotoit H = 3 M. Octek/enne JIeHTOY-
HQe, BHICOTA NOAOKOHHEKA hg == 0,7 M, Buicota okHa A = 2,3 M. B nomemenuu Ha-
xonuzcs 8 uesiopex. BuyTpennue temnopnienenus cocrapisior 400 Br, Tennonotepu



TP AW mil’e 7412, JHAYCHNS YJEILROTO ROKAsSaTens Aoy

. KH3-V-0,8A ]
YeCTBO DEPBHYHO
Pacxoy popn |- Ko P To (BapyKHoro) 808
Gy ¥r/u 8 | 12 | 9 9 | 120 | 144 | 120 | 150 | 182
d =35 um d;=14,5 mm | . d =55 um
40 6,5 6,6 7,3 8,1 8,5 8,8 7,9 8,1 8,4
50 6,6 7.4 83 9.1 95 | 10 9 9,2 9B
60 7.2 8 91 | 10 106 | 11 98 | 101 | 105
70 7.7 87 | 98 | 108 | 14 ]| 12 107 | 11 114
80 8.1 92 | 105 | 16 | 122 | 129 | 1,4 | 1,9 | 122
90 8,6 98 | 11 124 | 13 137 1 121 4 i26 | 13
100 9.1 102 | 11,6 { 131 | 138 | 145 | 128 { 133 | 137
110 9,4 107 | 122 | 138 | 145 | 154 | 135 | 14 14.5
120 9,8 1,2 | 128 | 144 | 152 ] 62 | 191 | 146 | 152
130 10,1 1,6 | 133 | 15 159 | 189 | 146 | 152 | 158
140 10,5 12 138 | 157 | 165 | 176 | 152 | 159 | 165
150 10,8 134 1 143 | 163 | 172 | 183 | B8 | 165 | 17}
160 11,2 128 | 148 | 167 | 178 | 188 | 164 | 171 17,7
170 11,4 131 1152 | 173 | 184 | 195 | 169 | 176 | 18
180 1,7 135 | 156 | 17,9 | 19 20,1 174 | 179 | 18,8
" 190 12 14 16 184 | 195 L 207 | 179 | 186 | 194
200 12,3 2 | 165 | 188 | 201 | 21.3 | 184 | 192 | 20
210 12,6 145 | 169 | 194 | 206 | 219 | 188 ] 196 | 205
220 12.8 14,9 | 173 | 199 | 212.| 24 | 193} 200 | o
230 13,1 152 | 177 | 204 | 216" | 23 198 | 207 | 21,5
240 13,4 155 | 18 208 | 221 | 236 | 202 | 21.2 | 221
250 13,6 158 | 184 | 213 | 227 | 241 | 207 | 216 | 226
260 13,8 162 | 188 | 216 | 231 | 246 | @ 29 93
270 14,1 164 | 192 | 221 | 236 | 251 | 21,56 § 224 | 235
280 14,3 167 | 195 | 226 | 241 | 257 | 22 220 | 21
* 200 14,5 17 1909 | 229 | 245 | 262 | 223 | 234 | 244
300 148 17,2 | 20, 234 | 25 266 | 227 | 237 | 4l
310 15 176 { 206 | 238 | 254 | 271 | 231 | 202 | 252
- 320 15.1 178 | 208 | 242 | 258 | 216 | 235 | 246 | o7
330 - 15,4 18 22 | 245 | 263 | 28 228 | 25 .26.2
340 15,6 183 | 215 [ 25 267 | 285 | 243 | 254 |96
350 158 186 | 21,0 | 254 | 274 | 20 246 | 258 | o7

nomewienuss B 3uMuuil  nepnof Qp = 2000 BT, B3 Hux 4Yepes -OKHa QG =
= 1700 Br. B steruwil nepuon TeNNONpHTOK Uepe3 OKHa e

TEIJIO- U XOJIOROCHabMeHusE — YeThlpexTpyOHas.

Pacyetnvie napamerTpsl BRYTPEHHETO M HaPYXHOTO BO3AYXAa NPHBEACHHN B

Taba. 4.13.

Cornacro Tabi. 2.24 Tensio- n BAAronocTymJIeHUs: OT JIOfeH B NOMEIEeH e B JieT-

= 1400 Br. CucteMa

nu#l ¥ 3UMEBE NEPUONL COCTARISIOT (¢ oxpyraenvem o 10 Br)

fn =139 8= 1110 Br;

8 =93 .8=740 Br;

< WE=70.8.107°=0,56 xr/u;
= 139 - 8= 1110 Br;

Qj.n =65+ 8=1520 Br;,

W!=98.8:10"°=0,78 xr/u.

3apapasce konnuectsom DK, no dopmyne (4.55) onpeneanem mmpuny p.ac-

uerporo mopyns:ipn N =2 B=6/2=38 m;npu N=3 B=6/3=2m. Ta-

KuM 06PasOM, K YCTAHOBKE MOMHO NPHHATL Jiba JioBofunka KHD-Y-1,2 uam tpu

KH3-Y-0,8A.



‘g aBYXpAAUOM TenjiooGmentinke BT . m3/(kr-K)

| KH3-V-1,2

nyxa G, KT /4, NPOXOASLIEro yepe3 COmao

| “9 | 12 144 144 180 | 26 | 182 | 233 | 200

l d, = 3.5 um d.=45 wot I d =55 e
11,3 12,2 13,3 12,8 13.6 14,4 11,6 12,8 13,8
12,9 14,1 15,4 14,8 15,8 16.9 134 14,9 16
14,5 15,8 17,3 16.6 17,8 19,1 14,9 16,7 181
15,9 17.4 19,2 18,4 19,8 21,3 16.4 18,5 20.1
17,3 19,1 20,9 20 21,5 23,3 17.9 20,1 22
18,6 20,6 22,7 21,6 23,4 95,2 19,2 21,7 23,7
19.9 22 24,3 23.1 25 27,1 20,6 23,4 25.5
21 23,4 25,8 24,5 26,6 29 21,9 24,8 27,2
22,2 24,6 27,3 26 28,3 30,7 23 26.3 28.8
23,4 25.9 28,8 27,4 29,8 32,4 24,2 27,7 304
24,4 27,2 30,2 - 28.7 31,3 34,1 25,4 29.1 392
25,5 28,5 31,6 30.1 328 35,7 26,5 30.4 33.5
26,5 29,7 33 31.4 34,2 37,3 27,6 31.6 349
27,6 30,8 34,4 32,6 35,6 30 28,6 32.9 36.4
28,6 32 . 35,7 33,8 37 40.5 29,7 | 34.2 378
29,5 33 7 35 38,4 42 30.7 |- 355 30.2
30,5 34,2 38,3 36,3 39,8 435 | 31,6 36,6 106
31,4 35,2 30,5 374 41 15 2.7 37,8 41,9
32,3 36,3 10,8 38,5 42,3 46,4 33,6 39 43,3
33,3 37,3 42 30,7 43,6 -47,9 345 40,1 |- 445
34,1 38,4 433 40,8 44,9 49,3 35,5 41,3 5.8
35 -39.4 44,4 41,9 46 50,7 36,4 423 47,1
35.8 40,4 45,6 . 429 17,3 52,1 37,3 43,5 48,4
36,6 4,4 16,8 Ty 48,5 53.1 38,1 44,5 49,7
37,4 42,3 47,8 45,1 497 54,8 39,1 456 | 50.8
38,3 43,3 46,2 50,8 56,1 30,9 | 46,6 52
39,1 44,3 50 17,1 52 57,4 40,8 47.7 53,3
39,9 45, 51,2 48,1 53,1 58,7 41,6 48,7 54,4
10,7 46,2 52,2 49,2 54,3 60 42,4 49,8 55,6

.45 a7 53,3 50,1 55,6 61,3 43,3 50.8 56.8

12,2 479 54,3 51,2 56.5 62,6 44,1 51,8 57,9
13 48,8 55,5 52,1 57 63,7 4,9 52,8 59,1

ITo nomorpamme (puc. 4.10) naxopum, 4to nast KHI-Y-1,2 ranybuna nporuxuo-
Benust NPUTOUHOH cTpywm [Y2K¢ = 5,95 M, a s KHD-Y-0,8A [M?%C = 4.8 M. Bur-
Gupaem papuant ¢ AByms fosomuuxamur KHI-Y-1,2, Tak kax npuToumas cTpys
TyOme NPOHHUKAET B MOMELEHHE, B

3apaBasnch. MakcuMaTbHON CKOPOCTHIO ABMIKeHus Bo3NyXa uhae = 0,19 m/c,
npe 3afianpblx B=3mMu H=3wm pan omworo KH3-V-1,2 no wuomorpamme
(puc. 4.10) maxopum Ep_3= 0,064, L,=600 M4 u uy®™ =3 m/c.

Canuraphas mopMa pacxofia HapyHoro Bozfyxa ua oua SKJ ¢ yuerom ero
nofauy 40—60 M3/(u - ues)

Lcaﬂ o (4Q = 60) -8
g 2

. ITo uomorpamwme (puc. 4.11) mopGupaem fuamerp conen de = 4,5 mm g Ly ==
= 600 m%/a u L, = 180 m3/u, 4TO COOTBETCTBYET CaHHTAPHON HOpME.

AspopuHamuyeckoe conporgesenne DK/ onpegeasiem no dopmyae (4.56)

¢ yueroM Taba. 4.8:

= 160 - 240 v3/u.

) . _ H, = 0,0071 - 180% = 230 [a.
*" . Mo dopmyae (4.57) accumunsuuonnaf PAsHOCTh TeMIepatyp B JetHull nepHol

- 3,6 - (1400 - 400 4-520) : :
Aty = . 1,2-2.8600- 1 _5'809'-




Ta6anunua 4.13. PacteT BosfilyxoofMeHa m parpysok ma onmd 3KJA tina KH3-Y-1,2

Qo0 %

Hcrounuk, pacyeTHas 3HMHBE JleThuit
Hanmenosanue Wiokasatefeit dopmyna niepHOA NepHoz
Pacuernuie napaMeTphl HAPYKHOTO BO3XyXas
£, °C —24 31
1, wlx/kr CHull I1-33-75 —23 57.4
dH, r/kr Tabn. 1.5 0.4 10,3
Oy % 70 37
PacueTHbie NapaMeTpel EHYTpPEHHEro Bo3-
Ayxal
t,. °C 20 24
Iy, xIOx/fxr CHun 11-84-78 40,7 47,8
dn' r/xr 8,2 9,3
O % 55 50
BuyTpennuii 06beM noMelyeH#t V, m9 To sapmanuio 54 54
KoanuecTsO YeNOBeK h » » 4 4
TlonHoe KOJIHYECTBO Temya, Bbfiensemoro| Ta6a. 2,24; 555 _ 555
aopemu, Q, BT Q,=an
TenyonocTyIIeHHn OT CONHEYHOH papmauuu | Ilo pacuery T —_ 700
Qc.pr Br
TennonocTynnelns OT TexHOJlorhyecHOTO | » » 50 50
obopyziosanus Qr o, BT
TensonoCTYNNEHNS OT  MCKYCCTBEHHOrO] » » 150 150
oceelenus; Qy o, BT .
TennonoTepy NMOMEUIEHHA, He HOMIEHCHpye- » » 1000 —
Mule cHCTedol OTOINeHHs, Qg o, BT
Bharopuiienenss oT mopelt W.n' Kr/4 Ta6a. 2.24 0,28 0,39
BnaroebijiesieHns OT TEXHOJOTHYeCKOTo ofo- | o pacuety b -
pynosanun W o, Kr/u
JloriycTumpiii Tiepernan Temrepatyp BHyTpen- | Ilo pacseTy BO3KYXO- 8 8
HEro M NPUTOYHOrO EO3JIyXa Atnonr N Ppasfauu
Habbrrounnie TerJiosriziesienns Q, BT Q=Q,+ Qc.p + —245 1455
+ Qo+ Quo— O
HaGuiTounse enaroenfienenus: W, kr/a W — W.n + Wi 0,28 0,39
¥Yrnoeoit KosbHuenT Nyua nponecca Xin 4.29) : — 3150 13 400
nomerienns &, KIK/Kr
INapaMeTpn BpHTOUHOTO BO3AYXa:
Iy °C (4.34), (4.35); 22,3 18,2
— I, BJOR/KD 1 — d-ymarpaMMa 42,1 40,5
dg. r/kr 7.8 8,8
O % 45 67
IlapameTpb) penHpRYASIUHOHHOTO BO3LYXa;
i, °C Ilo pacuery 20 2
I, xJLK/Kr 40,7 47,8
dg, r/kr 8,2 9,3
op % 55 50
Pacxog; MPHTOUHOro (BEHTHIILHOHHOIO) BO3- | Ppe. 4.10; G =L _p 720 720
Byxa G, Kr/u n
KpaTHOCTL BO3fyXooOneHa k., y—1 “.15) 11,1 1,1
Pacxop MapyXKHOYO BO3YyXa GH. Kr/4 Puc. 4.13; G =L p 216 216
Pacxoyp penupKyJSLHOHHOrO BO3AYXa Gp, Gp =G — (;HH " b4 504
Kr/4
DejicTeuTennnbiil Mepenaj Tennepatyp BayT- | Af— |z — ¢ I 2,3 5.8
pedHero u IIPUTOYHOro BO3nyXa Af, °C n B
Iapamerpn EO3fyXa nocie ofpaGoTkn B
Kavepe OpOLLEHHS$
o ° 9.1 10,5
Iy o KPOR[RT I — d-pparpamme 26,8 29,2
dy o T/K . 6,9 7.6
: 95 95



ITpodonrsiceriue maba. 4.13

i Hicrounuk, pacueTtHas 3unmnft Jlernnl
HaumeHoBaHHE Noka3atenel dopuiyna TIepHOJ TepHO
TlapaveTpsi HapyiHOro Bo3gyxa po DK
t;,, °oC I — d-puarpamma 10,1 11,6
I, kJUx/xr 27,8 30,2
d,, r/xe 6,9 7.6
q);, % 89 89
[apaMeTper BO3XyXa NOCMe Tell~O0CMEeHHH-
ra DKI:
tc. °C » 27,6 21,2
c' KJDx/Kr 48,3 45
c' r/&r 8,2 9,3
O % 35 59
IMapameTprl BO3YXa nocfie BOSRYXOHArpe-
na're.nﬂ 1-ro moporpesa: .
> 25,8 -
ll, Kﬂ,)K/Kr 26,8 —_
dy, T/Kr 0,4 —

Qu % i
Oxnaxpanmnas MOLIHOCT KaMephl opolie-

-
2

o0
(=]

Q0=
Hst Qo0 BT = 0,278G, (U, — I o)
Tennopasi Harpyska BO3fyXOHarpeBaTeJist 0, = 2990 -
t-ro noporpesa Q,, Bt =0,278G, (I, — IH)
KoauyecTso Bozp, Hcnapsiouleiicst (Kongen- H — 1,36 —0,584
cHpyloeiics) B kamvepe opomenusi Wy o, K.0 3
Rr/a =G0, (g o— d )0 a0
XNaKAAONan MOIWHMOCTE TeIIOO6MeHHNKa Qox =0, 2786 X - 2
Qox+ Br XUg—1 )
Tensopas Harpysxa Temnoo@Mennnka SKJ QT 890 -
B pexune eCTeC'rBeHHoﬁ THpKYnsuHy (Ipu DK —
15°C) Q5T 15—12y
O Qsgpr Br =Qrn _t____t__
TernnoBas uarpyska rennootmenuka 3K/, B le;]{[ﬂ — 0.278 % 1060 —_
BbLIH
@IKHME BBIHY IKIAEHHOTO [BIMEHHS BT
Pe3HME BBIHY 3 e Q3K X Gy U — Iy
-
ITo nomorpamme (puc. 4. 12) onpe)lenﬂem kputepuu ApxumMena: Ar = (,0021;

Ar‘.fp = (,0065. [Tockonbxy Ar > Aro, T0 obecrneurBaercs ycmuumzoe HacTua-

HHe HpHTOYHOH cTPyH Ha nomnox.
Tlo qopmynam (4.59) u (4.60) onpenensieM yneJbHbIe KOHBEKTUBHBIE [OTOKH OT
OKua B JeTHHH H suMHHE OEepHOADL;

- gy = 1400/6 - 2,3 = 101 Br/w?;
t]i = 1700/6 - 2,3 == 123 Bt/m2.

MaxcHMaJbHYI0 CKOPOCTh KOHBEKTUBHOIO MOTOKA OT OKHA HAXOJMM IO MOMO-
rpamme (puc. 4.13), a ero omHoCHTEJNIBHYIO CKOpocTb — 00 Gopmysam (4.61) u (4.62):

U o =043 mfc; ud =0,4T m/c;

o= 0,43/3=0,143; u} =0,47/3=0,157,

DuKTHBHOe PACCTORHHE Xy Onpefensiem ro dopmyse (4.63): . -



- 3/ B3=19-23 -
*o= 6,980,352

2,32,

Tlo ¢gopmynaM (4.64) » (4.65) oTHOCHTeNbHBIE CKOPOCTH TOPH3CGHTANBHOTO
KOHBEKTUBHOFO NOTOKA 0.67 3.939. 035
: - 67 -0,143-2,32- 0,35 . .
er="gm 0.8 155 01
- 0,67 - 0,157 - 2,32 - 0,35
®r ™ 2.32.0,35 45,25 40,7

TTo ¢popmynam (4.66) u (4.67) BLiunc/IsieM BelyUUHY NONPABKY K MAKCUMAJIBHOM
CKOPOCTH [OTOK3 B paboueit 30He:

= 0,0126.

P 80,0128 - 5,2 — 0,0%51;
P3 T 116 - 5,252 F (3,011,292
- 80,0126 - (5,25 +0,7)

AR = - —— = 0,0248.
“ps Vi6- (5,510,7)2 F (3.0 -+ 1,92 -

- anmqécxne ckopocTH B paboueil one onpejenseM no (4.68) u (4:69j:
u;:akc..n (0,064 4 0,0251) - 3 = 0,27 m/c;

3 =

~

_ ugzkc.s = (0,064 — 0,0248) - 3= 0,12 m/c:

IMockonbky cxopoctn B pafouell soHe HAXOAATCH B MpefesaX HOPMHPYEMbix
3nauenni, nopGop SKJ| npoussesien NpPaBHJILHO. - .

« C yueToM TeRNOBBIX HarpysoK U BJarcebifiefleHHE B IOMEIIEHHN, a TaKKe pace
YeTHBIX NAPAMETPOB HAPYIKHOTO U BHYTPEHHEro BO3AYXa CTPOUM npotieccsl o6pa6or-
Ku ero ua I—d-puarpamme (puc. 4.15). PesynbTaThi paCueToB, OTHECEHHBIE K OfHO-

. my 3SKJ tuna KH3-VY-1,2, sa-
HOCHM B BeJIOMOCTE pPacyYeTHHIX
BO32yX000MeHOB (CM. Taba: 4.13),
Pacver nauufaem ¢ Jernero ne-
proga.

Hast netsero nepuosa wa
I—d-pparpaMmy madocum Tou-
xu H u B, coorsercrsyrouye

T

Puc. 4.15. Tlponecent 06pabot-
KH BO3flyxa B Jetunit (a) m
suMnuii (6) nepHon - (x npume-

py pacuera). 8

pacyeTHLIM HapaMerpaM HADYMHOFO M BHYTPEHHEro BO3AyXa, W Yepes Touxy B
IPOROAMM JyY TpoLlecca JUtst NOMEIeHus] C YIAOBbIM Kodbbuientom €. TTockon-
'Ky PacXof, NPHTOUHONC (BEHTMJIALMOHHOTO) BO3Ayxa uspecTed (Lp = 600 m3/y,
G = 720 xr/4), TouKy JI, COOTBETCTBYIOLIYI0 HapaMeTpPaM NPHTONHOIO BO3AYXA,

HaXOAUM Ha IepecedeHuH Jyda npouecca c Junuedl Iy = Jp— 3,6 <
IlefictsatesbEnbill NEpenaj TEMAEPATYP BHYTPEHHERO ¥ NPHTOYHOFO BOIAYXa
AR =ty — 4y, '

“: Touky' 0, COOTBETCTBYIOmYIO- IAPAMETPaM BOSAYXa nocsie o6paGoTKH B Kamepe
opoLIiEHUs, HAXOAUM HA MepeceueHun KpuBoH @, o= 95% c Jmnneil

- . dnG - deGy



rae Gy — M3BECTHHIH DPACXOJ MAPYMHOTO BO3RYXA (Gy = 216 Kr/u); Gp.= U -
— Gy — PACXOI PELHMPXYJSUHONHOTO BOAyXa.
Touxy I’ » COOTBETCTBYIOIYIO IAPAMETPAM HAPYIKHOTO BOSAYXA Ko K], naxo-
ZuMC yueTom Toro, yrod, = d, ,af, = ti o 1+ 1 (Harpes Bo3fyxa B BeHTUAATOPE).
Hocse 37010 HAaXOMmIM TOUKY C, COOTBETCTBYIOILYIO fapaMeTPaM BO3RYXA. Ioce
TennoobMennuka K
de = dy;

G —I.Gy
e= " —an
Gp
Jlnst suMkero rieprofia mpoweccsl 06paGoTkn Boaayxa na I—d-puarpamme CTpO-

HM TaKHM Ke 06pasoM C yueTOM TOro, 4YTO TOYKa ] COOTBCTCTBYIOIIL&H napameTpaM
BO3/lyXa ROC/AE BO3SAYXOHAIpeBaTesst 1-ro nojforpeBa, HaXOAUTCH H3 YCJIOBHHA

- dl-':dH n ll=l

K.O0*
Temuepatypy XO.HOAOHOCHTEJ!H, fIOCTYRAOWEro B JIByXprﬁlibm Tennoo(SmeH-
nux DK/, onpenensem ¢ yuetom qopMyJist (4.72) i npunnmaem £, = 12,5 — 1,8 =
= 11° C
o dopmyne (4.71) ¢ yuetom 1a6a. 4.9 yAeJbHLIH NOKa3aTeNb xonon,onponsno—
JMTETBHOCTH .
A = 392 = 96,4 Br - w¥/(xr - K).
X 1,2 (24—11)-0,95 .
Tlo 7abn. 4.12 paxopuM pacxofi xononHoél Boawl G, = 96 kr/u.
TujpaBanyecKoe CONPOTUBIIEHHE nBYXleIHOI‘O 'rennooﬁmeﬂﬂnxa onpefesieM
no ¢opmyae (4.73) ¢ yyerom 1abis.- 4.8:

HIT = 0,16 - 96* = 1470 ITa.

Bajasuincy Temnepatypoil ropsivedt Bopu T, = 90° C, no gopmyne (4.70) B
YHCIsiEM YACIBHEIH, NOKA3aTelb TEIIOBOH HPOUSBOAHTE/IEHOCTH OHOPSMOTO TenJio-
onemmKa B Tepecuere na ABYXPHAHLI B PeKHME €CTECTEEHHOH KOHBEKIIMH:

A = 890
TKT1,2.(90—15) - 0,4
Mo tabn. 4.10 pacxox ropsvell Bojwi Gy = 118 krju. :

IMpunuMas KauecTBeHHOE PeryJIMPOBAHME M COXPaHHS PacXOf Topsiuell Bopb
TOCTOsIHHBIM, no Taba. 4.11 naxopum yreseHoifi nokasatesp A;, a 1o dopmyne
(4.70) c -ygsetom 1a62. 4.9 BHMUCJISEM TeMHepatypy ropsvell BOAH NpH BHHYKACH-
HOM - EBMM(EHUM BO3AYXa:

- A, =41,9;

1060
wr =20+ 1,2. 41,9 . 0,64

. TnppaBimveckoe €ONPOTHBIEHHE ONHODSIIHOLO TENMJIOOGMEHHUKa onpeue.nﬂem
o ‘gopmyste (4.73) ¢ yquOM Tal. 4.8:

H,.-— 0,077 - 1182 1072 Ia.

= 24,7 Br - v3/(xr - K).

T = §2,9° -C.

“ 446 'IJ.EH'I’PAIII:HASI CKB
C ABYXCTYMEHYATLIM UCNAPUTESIbHBIM OXAAMAEHMEM

. "llentpambuas T 'CKB "¢ T ABYXCTYNEHYATHIM  HCUADHTEVIBHEIM  OXJIAMJIEHHEM
{puc. 4.16) npnMenseTcs AN CO3aHMs xompop'mmx YCJIOBU# -B 3KHIBIX | ofilecr-
BEHHBIX AHHSAX, PACTIQNIOKEHRHX B pafioHax+¢ CYX#M M JKaPKHM- KJIMMATOM.

' Takas, cucTeMa COCTOMT 13 ABYX KOHAEHHHOHEPOB, OANH H3'KOTOPHIX OCHOBHOI,
a ‘ApyFoli-— BCMOMBTaTenbub (B KAY€CTBE BEMOMOFATENLHOTO . MOMHO -HCTIONB30-



. Q Puc. 4.16. Crpyxrypuas cxema CKB ¢ apyxcry-

2z .3 4 meHYaThM MCNApPHTEJILHBIM OXJax<NeHHEM BO3-
\4\ : ) Ayxa: !
y.
; Y Hohesenas 1 — GRALTP; 2 — MOBEPXHOCTHLI BO3AYXKOOXJ&AH-
— - TeJab; 8 — Kameps! Opollenusi; 4 — BEHTHIATOPHbIE

arperaTsl KOHAWLHOHEpa; 5 — HacOCh.

D_;%__(_'f_@
5 L—‘.,—» 4 BaTh BeHTHJSTOPHYIO rpafuphio). O6patuTka
BO3MyXd TNPOUSBOIMTCH B OCHOBHOM KOHJIHIHG-
repe, pabOTaIOMEM IO MPAMOTOYHOH CXeME HJlu CXeMe ¢ peLypKyaLueil Bosnyxa.
B namnoft cxeme nepep KaMepo¥i OpoilieHus NO XOAY BOSAYXa YCTaHABJIMBAIOT
NOBEPXHOCTHBIH BO3LYXOOXJMafuTeNib, TAE B JIETHHH NEPHON NPOUCXOJUT OXJIaxne-
HUE BO30yXa IIpY MNOCTOSHHOM BJalOCONEPKAHUH.
OxnaxaloUM areHTOM B BO3[Y XOOXJIaIHTeJIe ABJISIETCA
BOZla, TNOCTYNAIOWas B Hero mocjie KaMepbl OPOLLEHHS
BTOPOrc KOHAHLHOHEPa WJIH 10C]Ie BEHTHJIATOPHOH rpa-
jupkn. Tlocne BospyxocoxnapuTessl OXJAaXKIEHHLIN Ha-
pyxubI BO3JYX MOCTynaeT B KaMepy OpOILEHHs OC-
HOBHOIO KOHAULIMOHEpa, TAe MpOUCXOAUT IIpoIecc U3o-

Puc. 4.17. Ilponeccsl 06paboTku BogAyxa B LedTpallb-
soit CKB ¢ aByxcTyneHuaTeIM MCHapUTEJBbHBIM OXJaXk-
ACHHEM.

SHTAABINHYECKOro yBJawkuenusi. TakuM 06pa3oM, cXeMa C NBYXCTYHEHYATHLIM HCIa-
PHTEJIBLUBIM OXJaXJeHHeM [O3BOJseT o6pabaTeiBath BO3NYX 0€8 HCIOJB3OBaHMS
XOJNOAUNLHBIX Maituu. TTpoueccht 06paboTki Bospyxa npusefeHsl Ha puc. 4.17.

4.5. BLIGOP CBEOPYHOBAHMS pNa LEHTPANLHLIX
KCHOUUNOCHEPOB

4.5.1. KOMNOHOBKA LEHTPAJIbHUIX KOHAMUMOHEPOB

Kougaugorepsl Tunopbie uentpasipibie KTIl naroropasiorcs HOMEHANBHOH
IPOH3BOIUTEIBHOCTBIO MO BO3AYXY 31,5; 40; 63; 80; 125; 160; 200; 250 Tuic. M3/u.
B -coorBercTBun ¢ 5TuM omm obosnavatotcest KTII-31,5, KTU-40 uT. p. -

LlenTpanbHble KOHJWIIMOHEPHI HM3FOTOBJSIOTCH C TuNOBRIMU (6adoBhHIMH) M
creluajJbHEIME CXeMaMe oOpaboTku BO3nyxa. DasoBble CXeMbl XapaKTepHsYIOTCH
NpPHMEHEHHEM MUHUMAJILHOIO KOJIMYecTBa obopynoBaumsi. B creupanbuble cxembl
BKJIOYEHHl KOHJMIMOHEPH], paboTatomue ¢ qyMs (nepBoit 0 BTOPOH) pelmpKyJisiy-
AIMH, a TaKKe KOHJUIMOHEPHl, B KOMIJIEKT IOCTABKH KOTOPLIX BXONST ABa BEHTAr-
perara, u Jp.

Konnyuuonep u ero o6OpYAOBaHHE BBITIOJIHAIOTCH B IPABOM. M JIEBOM- HCHOJ-
HeHuH.

it Konauuponep paccuuran Ha pabory moj paspexennem no 1000 ITa.

[
Ta6numa 414 MakcumannHble pasMepbl H Macca cOOPOMHOA E€HHHHILI KOHAHIHOREDA

laCaputht (ANHHa X INMpHHA X

Tun KouABILHOHEPA X BLICOTa), MM Macca, T
KTII-31,5 » KTII1-40 . 3500X2000%2500 1,5
KTI1-63 u KTLI-80 . 3800%2000%2000 . 2
KTL-126 420022002400 3
KTLI:160 54002000 2100 35
KTLI-200 1 KTI-250 6000 23002700 4



Flpn npoektpoBanuy CKB pasMepbl MOHTaXKHBIX NMPOEMOB H TPY30NOABEMHOE
c6opyZOBaHHE BHIOCHPAIOT B COOTBETCTBHM C JaHHbIMM Tatu. 4.14.

C uennlo ynoGeTea o6CAyXHEaHNS KaMepH OpOLIeHHs m GJOKH TerJIoMacco-
obmena Kouauuuonepos KTII-125, KTI1-160, KTL{-200 u KTII-250 umeior aBepxu
B Jisa paia no seicote. IlosToMy np pa3paboTke NMPOEKTa HeOOXORMMO YIpeAYCMat-
pHEaTb [MJIOWAJKH JJisi OGCAY>XMBAHHS BTOPHIX - IBEPOK.

Hentpasiipabie Konzmnuonepn KTI2 (Xappkosckuit saBop «Konguiuosep»)
GynyT KOMIJIEKTOBaThesl GoJee 3¢ipeKTHBHEIM OBOPYAOBaHHEM, JONYCKAIOUMM pa-
60Ty C MOBHIUEHHBIMH BO3AYHHBIME Harpyskamu: Kouaunwmoneps KTL2 u KTLL
BMEIOT OJINHAKOBEIE Pa3MepH B NpejesiaX CYIIECTBYIOLIETO NMapaMeTpuyeckoro psijia.
Koupuuoponepam KTI2 npucsoenn caepyompe obosnavenns: KTIH2-10, KTL(2-20,
KTL2-31,5, KTH2-40, KTIi{2-63, KTL2-80, KT1|2-125, KTL2-160, KTI{2-200
n KT1{2-250, rpe sTopas mudpa o6o3HaYaeT HOMMHAJBHYIO TPOM3BORMTENBHOCTE
no Bo3fyxy B Thic. M3/u. Tlpeanonaraercs BHIYCK KOHJHIHOHEPOR MO 8 GasoBbIM
éxemam, npHyeM cXeMa 8 JoJDKHA NMPUMEHSATHCS B CHCTEMaX YTHIM3ALHM BEHGPOCOB
TenJa.

B konpuunuonepax KTI{2 ajs uarpesa BoszyXa NpHMEHEHE ORHO- H ABYXpPSifi-
Hble GUMeTaJIANYECKHe TeIJIooOMeHHHKH, KOTOpHE TaKiKe HCMOJBb3YIOTCS B GJIOKAX
TemJioMaccoobMena BTM-2,

Koupuunonepnt KTI[2 kxommiekrtytoress kamepamu opoenus OK® u OKC-2,
OpocutennHasi yacTb KaMepsl OKQ cocTomT M3 JIBYX PAZIOB INHPOKO(DAKENLHBIX
dopcysor IHD-5/9. B kamepax OKC-2 B noJuTponuyeckoil cucreMe TpHMEHEHH
dopeynku YII-14-10X 15, a B u3osuraabpmiveckoit — IIP-5/9.

Ouncrka po3fiyxa oT nuliu B KoHpuumonepax KTI2 ocyectsasiercs B Bospym-
HHIX cyxux ¢uapTpax ©P-5 u pospymmblx maciaseeX ¢uabrpax OC-2. Taowams
(uALTPYIOLIETO MaTepuadla CyXuX UJILTPOB B 5 pa3 NpeshIiiaeT mioafip nonepey-
HOrO CeueHNs KOHJMIHOHEpa.

B wkoupumponepax KTI112-160, KTI12-200 u KTLI2-250 npuMeHeHn BeHTHIS-
TOPHEE arperaThl JIBYCTOPOHHEIO BCACHIBAHHMSA C HaMpPaBJAIOWNMH alllapaTaMu.

C 11€J1b10 3KOHOMMH TOIVIHBHO-3HEPTETHYECKHX PeCyPCOB B CHCTEME YTHUIHN3IAIUH
BHIGPOCOB Temdia OYAyT ycraHaeJusathes Konpunuonepsl KTL2-10 u KT1[2-20 B
nape ¢ KOHJMIMOHEePaMH TaKoil 2ke IPOM3BOLMTENILHOCTH, PaGOTAIOIINMH Ha NPHUTOK.
OcHOBHEIM ~ OGOPYAOBaHHEM KOHAMLWOHEPOB-YTHJIH3ATOPOB SABJISETCH y3€J YT~
Ju3aumu, COﬁﬂpaeMin«'I H3 6a30BBIX TENJIOOGMEHHHKOB, TenJioHOCuTeJeM B TeJo-
OOMEHHHKaX CJIY2KaT He3amepsalolyie PacTBOPH coJiell U IJnKofell ¢ COOTBETCTBYIO-
IWMH AHTHKOPPO3HOHHEIMH JOGaBKaMH.

45.2. KAMEPb] OPOLLUEHHUA OKC U OK®

Kamepa opowesnss OKC xapaktepusyercss HU3KHM YPOBHEM 3HepreTHYecKHX
3aTpaT Ha pACHBIEHHE XKHAKOCTH M TIpefHA3HayeHa AJIf OCYIUECTBJIEHHS YNPaBJisi-
eMBIX TOJIMTPONNYECKHX W HM303HTAJbIMYeCKUX NpoHeccoB OOpaGOTKH BO3fyXa,

CymHOCTh YNpaBisieMBIX HNPOLECCOB 3aKJIOYaeTcss B 0OpaGOTKe BO3ZyXa B
KaMepe OpOIeHHs O TpebyeMEIX mapameTpoB Ges npuMenenus OGaitmaca. Perydu-
POBanue OCYLIECTBJAETCA H3MEHeHHeM pacXofia BOAH uepe3 (OPCYHKH NpH H30-
SHTANbIMYECKHX JIPOLECCAX MJIM PacXofia BOH H ee TeMIepaTyphl — IPH NOJAHTPO-
nmueckuX. IIpy ocylecTRieHNH ynpas/ifeMbIX IPOHECCOB M3 CXEM KOHAMIMOHEpa
B GOJIBILMHCTBE CJIyYyaeB MOKeT OHITb HCKJIOYEH BOSJlyXouarpesaTesb 2-T0 BOAO-
rpesa.

OpocHTeJIbHas 4YacTb KaMephl MMeeT JiBe CHCTEMB! AJifi oOpalOTKM BOSZyXa
BOJOH.

IlepBasi cucTeMa NpellHasHayeHa JUisg NoJsuTponuyeckux mnpoueccoB. Ona 06o-
pysiopana ¢opcyukamMu ¥11-14-10X 15 ¢ guameTpoM BhIXOAHOTO coma 14 MM, ocy-
LIECTRJSIOUIMMA PacTIBLl BOAH CBepXy BHH3. Pacibulennas Bojia NonajiaeT ua ropu-
30HTAJIBHYIO CETKY, IJie TIPOHCXOIMT €e BTOPHYHOe jApobJjenue. Pacxopxas Xapak-
TepucTHKa Takoil ¢Gopcyhku onpefiensercs Qopmydoi

p=1,86G, “%.74)



ITRe p.—— JaBJIeHUEe nepen cbopcynxou klla; G — pacxof =Bo;sl onuOl (op-
cyHKoOlt, T/4.

B1opasi cucTeMa npefHa3navena AJIS W3O3HTAJIBINUECKOrO YBJIAXKHEHUA BO3AY-
xa, Ona oSopyrnoBana ¢opcynkamu YI-6-5,5X 5,5 ¢ JInaMeTpoM BEIXOJHOTO €OMJIA
6 MM, OCYlECTBJISIOUMMY HPOTHBOTOYHBIA pacibil. PacXofinas XapakTepuciika
(bopcymm omnpezessiercss GHopMysoi .

p = 408G2, ’ . (4.75)

Jlapsienne Bopwe nepex dopcynkolt Y1I-14-10X15 He mOMKHO NpeBsIlaTh
150 x[1a,.a mepen ¢opcynkoit ¥1-6-5,5X5,5 — 300 klla. KosvectBo (popcynox
YCTaHaBJAHBaeMBIX B KaMepe OpOIeHHS OKC npuBepero B Taba. 4.15.

TaG6aunua 4.15. KodugecTso ¢iopcynok B xamepe opowenus OKC

Konanuuonepnt Tina KTL]

T Gopcynku
a5 | 40 | e | 80 |12 | w60 | 200 |. 260
VLI 14-10X15 2 s0 | 8 | 6o 96 | 120 [ 1aa | 180
V1-6-5,5X5,6 25 30 | s0 [ 60 [ 100 | 120 | 150 | 180

Kawvepa opoweuns OK® npennasHayeHa IVl OCYLUECTBJICHHS *YXIPABJIAEMbIX
NOJIMTPONIHYECKUX M M303HTAJbIHUECKMX MpoleccoB obpa6orkm Bo3pyxa. HMsro-
TOBJIAACTCH B JIBYX HCIOJHEHHAX, OTJHYAOLEXCH OOGMEM KOJHYecTBOM (OpPCYHOK
LU®-5/9 (rabm. 4.16).

Pacxopnas xapaktepucruka dopcynok IUP-5/9 ¢ auaMeTpoM BEIXORHOrO CONJIa
9 MM. onpefensiercs -GopMynoit

p = T63Ge. (4.76)

QPOpCyHKH YCTONUHBO paﬁo'ralo'r npu fasnenns 20—250 xlla.

CxopocTb ABHXeHUs BO3ZyXa B J0GOM cedennu Kamep OKC i OK® ne nosmkua
mpeBblaTe 3 M/c. Asposunamudeckoe cofiporubiennie Kamep OKC n OK® ne npe-
spiaiaer 160 Ila.

Tabaumga 4.16. KonuuecTBo opcynok 8 Kamepe opoinenns OK®D

Koupuunokeps: THra KTL
Henonnenne X
35 | 40 | e | so | 125 | 160 | 200 | 250
1 95 130 209 286 418 572 608 832
2 135 180 297 396 594 792 864 1152

O6sem TpyGonpoBofoB, NOKBOASALMX H OTROASIMX BORY, MpPH 3amOJHEHHH HX
u3 GaKa KaMephl BO BpeMsl BKIIOYeHusi KaMephl B paGoTy JOJuKeH GHITb He Gosiee
0,8 M® mas KT11-31,5 u KT11-40, 1,6 M® — naa KTL-63 u KTL-80, 1,4 M3 — pan
KTII-125 u KTLI-160 1 2,1 M3 — pas KTL-200 u KTIL-250. Tlpu Goabiuem ofneme
[POUCXORKT MOACOC Bosnyxa HacOCOM H3 KaMephi U CPHIB €r0 paboThi.

SppexrrBHOCTD PaBOTLL KaMephl OPOLICHHA onpe,u;enﬁe'rca xos¢(bmmeumm E,
KOTOpbiit paccunThiBaeTc 1O GopMyJie

. | A EHM!
B B.K MK
E=1= ln.n—tuu ! .1
e £, . - Temneparypa Bosp;yxa O CYXOMY TepMOMeTpy coorae'rcraeuno Jio
u noc.ne oﬁpaﬁonm, C tMH ; « — TeMnepatypa BO3AYXa [0 Moxpomy Tep-

MOMETPY COOTBETCTBEHHO [0 M nocne oﬁpaﬁomu', °C.
Tak kax pacuer BolOJHAETCH METOAOM nocne,u;ona"renbuux npuﬁnumennﬂ T0
To cyxoMy TepMOMETpY NpOBEPSIOT 3HadeHue xone'mou TeMOepaTypbl BO3AyXa,



« KOTEPOE " ONPRAENNECTCH- BO BLIPAWMCHHIO .
L T E,“wn —&y+ 0’33l(1 - "E") Ai, “.78)

. ~ rd .
rhe 1, — HaualbHas TeMIepatypa Boib, °C; a -— BcmoMoraTesbHas BeJHUMHA,

onpereseMasi no HoMorpammam (pHc. 4.19 u 4.20); Ai — usMenenne HTATLIHH
'00pabaThiBaeMOro BO3fiyXa, KIK/KT, BhruHCIsRE-

Mo 10 opMy.Ie £ | — /__-
. Ai = lB._x —Ion (4.79) 2‘5//
rae I, w I, , — SHTAJLNNA BO3JYXa COOTBET- & R Y
CTBEHHO Tocje U No o6pabotku, KIDK/KT. / 1
g8
Puc. 4.18. Homorpamma ans pacyera Kamep
opowenust OKC (npotneoToynas cxema):
1 = GyoplGy = 1,4 2 — Gpoy/Gy = 1. a7

e 81 am

Ecom t;_K OTVIYaeTCA OT 1, Gonee uem na 3%, To Besmuuny E nepecunthia-
10T o ¢opmyge
(ts.x — )+ (ts.u _' ’B.K)
[ ?

BH ™ ‘M

Kamepy opornennst OKC B H309HTaJILRHYECKOM pexuMe -00paGoTKH BO3AYXa ¢
ucroJb3osannem gopeysok Y11-6-5,5 5,5 paccunthiBaloT no HOMorpamme, Tpe/CTaB-

E=1-=

. (4.80)
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Puc. 4.19. HoMorpamma piis pacyg'r:; KaMep opomeu}dﬁ OKC (nepexpecTHoTOuHAS

cxema): - - . )
1~ Gyou/Gy = 1.5 2 — Gyo/Gy = 1.
_Jiexnoi wa puc. 4.18, rze JA — KOS(HuIMenT OpoIeHH, PaBHHIl OTHOLIEHHIO pac-
"Xopa pacrbmfieMoif Bofkl k' pAcxofy sosslyxa. Kpisas 1 CoOTBETCTBYET HOMBRAJIL-
.HOMy pacxofy Bo3fyxa uepes kamepy G, @ Kpupas _2'—_- pacxony B pasmepe

70% womumaiwiore. " R



-+ «Pacuer xamepur opowsentust- OKC s BCeX pexxuMoB o6paGoTKu BOSLYXa BHI-
NOJHSIOT MO HOMOrpamve, NpelcTapjednoll Ha puc. 4.1I9, a Kamepn opourenus
OK® — 1o nomorpamme na puc. 4.20.

Homorpamma pasfiesiena Ha Tpw 30HE. Ha ropHsOHTANBHON OCH BTOPO# (Jeokt)
SOHEI HOMOTpaMME! OTIOKEHE 3HadeHHUsT KoadHilnenTa opoltlenns p.. Ha peprukasnb-
HO#t ocn, KoTOpast siBJsiercs obwelt Juig BTOpol K1 nepBoi (Ipagoil BepxHell) SoH Ho-
MOTPaMMEI, OTJIOXKeHH! 3HaueHus KoapunuenTta sddexrusroctn E u scnomoratesns-
HOHl BesnunHe @. Kpusble I n 2 SBJASIOTCA .BCAOMOraTe bULIMH 71 ONpEAeJIeHHS
3Havexn#t E(u) u a(u) u cootseTcTBYIOT: KpMBas | — HOMHHAJIBHOMY PacXoLy

BO3/lyXa uepe3 kamepy G, ..., Kpusas 2— pacxofly B pasmepe 70% HcMunansHOrO.
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Puc. 4.20. Homorpamma fns pacuera Kamep opotreHus OKO.

B neproit 3ome HOMOrpaMMbl HA IOPH3OHTANBLHOH OCH OTJIOXEHB 3HAYCHHS
H3MEHEHHs SHTaJbNHH BO3AYXa Al M BCnOMoraresibHOH BeJHYHHBI—IPUBEIEHHOr0O

SHTasbIuiHOro Hanopa Al ==Ai/a. TIpoBefienHbie B OZIHY TOYKY Jyun COOTBETCTBY-
IOT TIOCTOSTHHOMY SHAYEHHMIO NPUBENENHOTO SHTANLIHIHONO Hanopa A, Beprukaio-
e yy Afy == 0O cooTmercTByeT H309HTAJILIIMYECKOMY DEXHMY M JIeNMT epBYIO
30HY HOMOrpaMMEl Ha JIBE€ HACTH: OJIHA COOTBETCTBYET peXXrMam 06paboTKu BO3yXa
C TIOHH>KeHHEeM 3SHTaJbIHK (570 < 0), a fpyras — c ee MOBHILIECHHEM (Kfo > 0).

B Tperneil (mpavoli HmXHeil) soHe HOMOIpaMMBl 1O BepTHKAJIbHOH OCH ©T-
JIOXKEHD! 3HAYEHHS] HAYAJIbHON TEMIIEPATYPhE BOME £, ¥ HAHECEHH! JIMHHH [1OCTOSIH-
HBIX SHaueHMil HayaJIbHOH TeMiepaTyphl BOSJYXa nO MOKPOMY TepMOMETpY i, ..

Tlpu TennorexHuueckoM pacdere Kamep OpOIIEHNs PHBENCHHBIE HOMOTPaMMbI
NO3BOJISIIOT OMPEIENIUTh C/IeAYIONHE BEJMYHHBL: IIPH 3aJiaHHbLIX HAYaJbHBIX H KOHeY-
HHIX NapaMeTpax H pacXojie BO3LyXa — PacXofl, HAYAMLHYIO H ‘KOHEUHYIO TemIiepa-
TYPY . opoluamiueil BOZAbI H TE[LIONPOUIBOANTENBHOCTD KaMephl; IPH  H3BECTHLIX
Haya/IbHEIX MapaMeTpaX BO3AyXa H BOJb! — TeIlJION POHSBOAHTEALHOCTh KaMephl opo-
LIeHHS; e~3afiaHHOMY KO3(HIHEHTY 3Q(PeKTHRBHOCTH B N309HTANBITHYECKOM PEXH-
Me — kosthdunnenT oporeHNs.

Tpumep 1. Paccuutats Kamepy opomenns OKC xoupnmmonepa KTLI-63 paa
HOMUTPONHYeCKOTO pexuMa. Pacxo Bo3jlyXa paseH HoMuHaJAbHOMY — 63 000 M3/4.



) qua.m;ﬂble B KOHeuHEle mnapamerpt Bosgyxa: [, = 53,8 kJIx/kr;
= 285G 1, =188C I, =329 xlx/kr f,=12 C 1,,=
= 11,6° C. Onpexesnts Hauamphyio Temmeparypy f,, W pacxofl BojH, a TaKxke

Jiasjienve BOZbl nepesi dopcyrkamu YI(-14-10X 15.
Ilo ¢opmyne (4.79) u3Mewenne suTAMBLOME Bo3fyxa Ai= 32,9 — 53,8=
= —20,9 x[Lx/kr.

Tlo dopmyne (4.77) Beraucasem npenpapurenshoe sHavente KoIpHULIHEHTA
5(YEKTHBHOCTH PaGoTL KaMeprL: perap e
12— 11,6

E=1 28,56 —18,8

Ha seprukanbuoit ocn BTOPOit 30HK HoMOrpaMMHI (puc. 4.19) orkaafnBaeM 3Ha-
yenve E, npoBopum TOPH3OHTANBRYIO JIMHHMIO JI0 NepeceyeHns ¢ Kpueok £ (p) 1 us
“TOUKH [I€PECEUCHNS ~— BepPTHKAJIBHYIO JIMHHIO JI0 TIePECEUEHNS! C TOPHIOHTAJILHOMN
OCBIO H XpUBOH (). Ha Toprsontanboit oc Haxopu suavente p, = 2,15 kr/kr.,
M3 tourn nepecevenns ¢ xpugoit o(p) TpOBOJMM TOPH3CHTANBHYIO JIMHHIO Ji0 Tepe-
Cetenus ¢ BepTHKaJIbHOI OCHIO (@ = 0,63) u fanee — Jo MepeceyeHns C BepPTHKAMb-
HOH JiuMueH, coorercTByIolel Al = —20,9 kJlx/kr. 13 nosyyennoil To4ky nmpo-

b}

0.6 = -_—33,2 {5}

NepeCceteHNs € rOPUSOHTABHON OCHIO TepBOil 30HBI, TJle YKasaubl suauenus Ady,
B M3 TOYKH 7lepeceyeHiss ONMyCKaeM BHH3 BEPTHKANLHYIO JIHHHMIO 0 NepeceYeHHs ¢

= 0,96.

BOAHMM NPAMYIO.JIO Jyyy € NMOCTOSHMBIM 3HaueHneM Ay =

aukuelt 4, , = 18,8° C B Tperveii (nuneii) 30He HOMOTpamMMEL. OpJMHATA TONyYeH-
HOW TOYKH oONpejielisieT MaYalpHyl0 TEMNEPATypy BOJHI Lou) = 6,8° C.

Tlposepsiem komeunyio TeMneparypy Bosuyxa no ¢opmyde (4.78):
to.x = 28,5+ 0,96 (6,8 — 28,5) -+ 0,331 (l —-—g%) (—20,9)=11,3°C,

OrtkaoHeHHe i K it = 12°
OT 8ajaMHOll KoHeuHoll TemnepaTypel Bosayxa I, = 12°C

co-TaBasger 5,8%, nostoMy nepecunthnaeM kosddu
3 ILHECHT EKTHBHOCTH [0
¢dopmynie (4.80): o R

. 12 —11,6) | (12— 11,3)
E = ] — ( > =
28,5 — 18,8 0,886,
TorTopsieM nocrpoentte no HOMOrpamMMe npH HOBOM Kodhdunuenre adiek-

THBHOCTH [' = (0,886, B pesysprate uero maxoquM: g = 1,75 kr/kr; a = 0,56;
1, = 5,1°C.

TpcBepsiem KOHEUHyI0 TemiepaTypy Bosiyxa (dopmyna 4.78):

f, = 28,5 -1 0,886 (5,1 — 28,5) - 0,331 - ( 1— %’%f)x

X (—20,9) = 11,8° C.

Tocrurnyras cxomumocry (£, , = 11,8°C mpu ¢, = 12°C) nonaraercs
YAOB/IETROPHTENBHON (OTKIOHeHHe 1,7%).
Onperensiem XOJIONIONPOU3BOINTENIPHOCTD KaMephl OpONIEHMSsI:

Q.o = 0,287Gy | Ai| = 0,287 - 1,2 - 63000 - 20,9 = 438900 Br.
Pacxon oxaaxpaioueil Boge! o
Gy = Ggp = 1,2 - 63000 - 1,75 = 132 300 xr/u.
Koneutas_remnepatypa Bomw :
3,6 - 438900
4,19 . 132300
Tre o = 4,19 kIlx/(xr » K) — ynenpnan MaccoBasi TENNOEMKOCTL BOAHL

Loy = by, -+ 3,6 Qo _ 5,1 - =8 C,

Gy



"Pacxox Bompl opHolt dopcyskoit VI[-14-10X 15
& = Gy/n = 132 300/48 = 2760 kr/u = 2.76 /4,

rze n = 48 — uucio (OpPCYHOK Kamepn opowenusi OKC, onpefesisiemoe Mo
vaba. 4.15.

Ilo q;o_pmy.ne (4.74) naBnexne BOAL! mepex dopCyHKAMY
: p=1,36.2762 = 56,1 klla.

Hpumep 2. OnpejesuTe KOHeH e napamerpsl Bo3Ayxa £,  u I, ipu :06paGoT-
Ke ero B Kamepe opoutennsi OKC,
TponasopnTeasHOCTD KOHIMUMOHepa KTL[-63 L = 63 000 m3/4. Hauanoibie

napametpel BOSAYXa: jg, = 53,8 k[lw/kr; f,,= 285°C; f,, = 18,8°C;
Kospguument opowenuss W= 1,75 xr/kr; mnavaneHas TeMmeparypa  BOEH
t,. = 7.6°C

U3 touku &, , = 7,6°C na Bepruxambuolil ocu B Tpernedt (smkneil) sone
somorpammbl (puc. 4.19) npoBOMMM ropuacHTANBLHYIO JIHHHIO JO TepeceyeHus
¢ munuedr f, = 18,8°C u U3 TOuKH nepecevenus — BEPTUKAVIDHYIO JIMHUIO JO
TiepeceveHts ¢ TOPH3OHTAJIBHOR OCHIO mepBoil 30HE HOMOPaMMH, Tle OTJIONKEHD!
-auavenus Aiy. Haxonum Aly = —33,2:

Bo Bropoit sore HOMOrpaMmbl Ha I'OPH3OHTANBHON OCH OTKJaJbIBaeM 3HaYeHHe
B = 1,75 1 NpOBOANM BePTUKAJBHYIO JIHHMIO BHMZ JIO MEPECEYEHHS ¢ KPHBHIME

E@@)] 1 a(u)s K3 Touek nepecevenns npoRouy ToPHIOHTANbHbIE JUHUY # HAXOLUM:
E = 0,885 a= 0,56. P n

Hponomxas ropusoHTANILHYIO JMuAKI0 Apu o = 0,56 110 MepeceyeHun ¢ ayYOM

Ay = —33,2 B nepEoii 30He HOMOTPAMMH HAXOJMM PasHOCTH SHTANBIH BO3lyXa
(aGcumeca Touky nepeceuenms) Al = —17,] xIlx/xkr u no ¢opmyae, (4.79) orpe-

Ae/isieM KOHEUHY'O - SHTAIBIHMIO BO3Ayxa:
. Iy« =1lon+Ai=538_17,1 =.36,7 KIx/Kr.
o dopuyne (4.78) Koueunas Femmeparypa Boszyxa

tyx = 28,51 0.885 - (7,6 — 28,5) 1- 0,331 ( 1— 0(;85865 ) (—17,)=133°C.

Cornacuo BrHIpaxeruio (4.39),- )
Qo= 0,278 - 1,2 - 63000 - (53,8 — 36,7) = 358 000 Br.

Npumep 3. Onpeaennts KO3hduument OpOLlIeHNS, PACXOJ M NABJAGHHE BOAH

nepen ¢opcynkamn Y11-6-5,5X5,6 npu patote Kkamepwt opowenns OKC 8 u3o-
9HTAJIBIIHYECKOM PeKUME.

TponssosutenbHOCTD “KOHAKUNOHepa KTL| L = 63 000 m?/4. Hauanbhbie
H KOHedHble TapaMeTPhl BOMMYXA: fy <= 38°C; £ o, = 21,1°C; £, = b, =
= 27°C. e S
[lo dopmyne (4.77) onpefensieM Kosdduument sddexTUBHOCTH:

21,7 — 27
33 g7 0884, -
To somorpamme (pric. 4.18) npu G, =G,y HAXOMMM KOS(HIlHEHT OPOLICHYA
p= 042, _
" Pacxon opomaoiiefi Boab!

Gy =1,2 - 63000 - 0,42 — 31 800 xr/a.
" Pacxon BOgH Ha OHY dopcynky ¢ yuerom Tabn. 4.15
' g == 31 800/50 = 636 xryu = 0,636 /4.
Tlo -popmyne (4.75) paBienue BOJIB! Tiepen q;opcyﬁxoﬁ'
ST T p=408.0,636% = 165 xlla.




4.5.3. BOSAYXOHATPEBATENM BH M BHO

BosayxoHarpeBaTtesu npefiHasHaueHbi Jist floflorpesa BO3AyXa B KOHJHUHOHE-
pax. TenoHoCHTeNeM CITYKHT TOpsivas BOja € TeMnepaTypoii io 180° C u gasieny-
em-io 1,2 MIla. Basosrle BO3JlyXOHATPEBaTeNH H3rOTARJIHBAIOTCH 6€3 OGBOLHOTO
Kanana (BH) u n1g o6sofHOro xanana win knanava (BHO) oppo- H JBYXPAAHBIMH,
a no JUIMHE -— OfHO-, NOJYTOpa- U ABYXMeTpPOBbLIMH. BoszwxouarpeBaTenb soferc
koupuunonepa KTL npencrasisier cobofi naker, cocrasleHHHI 13 6a3oRBIX BO3ZY-
xoHarpesate/ell. Bosny xoHarpeBaten MOTYT TAKXKe NPUMEHSTLCR H NS OXJANKIC-
HUS BO3yXa B KauecTBe COCTAaBHOM yacTH 6/10Ka TemoMaccoofMena. KommuecTBo
GasosbiX Tensioo6menHnkoB BH 1 BHO u ux 068sisky no TersionockTemo onpenes-
0T pacyeToM. . :

Bospyxonarpesatenn paccunTHBAIOT TYTEM COBMECTHOIG PELIEHHS YPABHEHHS
TeMJIoBoro GaJiaHca M TerJonepefaun

Q = 1,166, 8, = kFAL, , = 0,278GAL,, (4.81)

rrie Q@ — Tenjomas HarpysKa BO3LyxoHarpesatensi, Br; Gy u Gy — pacxop, coot-
BETCTBEHHO BOALI M BO3JlyXa, kr/u; F — miowans remsiootnaomes: MOBEPXHOCTH
BO3LyXoHarpesatens, M%; Afy = I, — f, — uavenenme TemmepaTypsl Bojb! OT

HauanbHOM Jio Komeunoft, °C; Alg = £, — 1, . — waMenenwe TemnepaTypsl Bo3-
"U)H + tUUK tB.H + tB.K

2 - 2 -
cpelHeapuMeTHIecKas PasHOCTb TEMNEPATYP BOAbI u BO3Ayxa, °C; & — xoadibu-
nyent terionepezaun, Br/(m? - K). . .
~ B ¢popmynie (4.81) yheibMas MAccoBas  TEMNOEMKOCTL  BOJbE UpHHATA
4,19 xIx/(kr - K), a Boanyxa — | xIIx/(xr - K).

Kospduurent tennonepefaun k n1s 6a30BHX BO3AYKOHATPEBATENEH BBUHCAR-

10T 110 obwel dopmyJie

AyXa OT HadallbHOH g0 KoHeuHod, °C; At, =

2 Ek=a(@v, (4.82)
L]
IZle Up — MaccoBasi CKOPOCTh BO3AYXA B HaberaioweM Ha BO3JlyXOHATPEBATENb 110
ToKe, Kr/(M2-- c); @ — cKOpOCTh BOAL B TPyOKax Temnoofmenmnuka, wm/c; a, n,
r — KospuuHenT, 3HAUEHHS KOTOPHIX NpHBeleHp! B Taba1. 4.17.
_Cropoctb Bo3filyXa B HaGerawileM Hz BO3LYXOHArPeBATEb MNOTOKE

u = L/3600F, (4.83)

rie L — pacxon Bosfyxa, M%/4; Fg — niomank. GppoHTabHOTO CeueHuUs:. BO3MY KO-
Harpesareiad, M2 (tTabia. 4.18).

Ta6auua 4.17. 3uavenns wosppunvenwros a, 7, r, b u m

Tua BO3AYKoHarpesatresin L/ 4 I n r b m

HOPS AHBI ) - 239 0,53 0.12 10,01 1.97

ny?(%ﬂnﬂuﬁ 21 0,53 0,11 155 . 1,95
I .

TaGaumiya 4.18. Maowags GpouTaNLHOTO Ceuenma BO3AyKOHArpeBATENed,
Bo3yKooxiagureneil u 6a0kon TennomaccooSmena F‘i!' M2

K¥IL KA
Tun npubopa - T —F - - -
prmop 35 | 40| 5| 60 | 125 160 | 200 | 250 | toa | 20a
BH, BO, BTM  |-38t | 414|662 [ 852 | 136 {17 | 206 { 258 | Lo4 | 207
BHO ; 248 | 33 | 509 | 68 | 102 | 1360 154 | 2006 085 | 167




AspoauHaMuyeckoe cOnpOTHB/IeHHe Bo3ayXoHarpesatens, Ila, onpenensior no

¢opmyJe .
Apa = b (vp)™, (4.84)

rie b v m — KO3pPHIMENTH, SHAYEHHS KOTOPHIX NpHBeleHH B Tabn. 4.17; P —
X03hOUIHEHT, YUHTHIBAIOMKA OTKJOHeHNHEe CpefiHeil TeMIleparyphl HarpéBaemoro

BosjlyXa Or 3Havennsi o, = (b, + £, )2 = 20°C w npunumaembiii Mo
1a6n. 4.19 win onperensieMbiit no ophyite

¥ = 0,94 -4 0,003, (4.85)

I'upipasinyeckoe COMPOTHBJEHHe GasOBHIX BO3AyXoHarpesarenedt, klla, na~

XOIAT U3 BHPaXKEHHS
Apy = Bu?, (4.86)

rge 5 — xosdpunpent, npunumaeMmpl -no tabia. 4.20,

Jlns BHINOMHEHHS NPOEKTHEIX M HANALOYHBIX PACYeTOB HCTIOJBIYIOTCS HOMO-
rpaMMel, TpHBefleHHEe Ha puc. 4.21—4.36.

Tabn. 4.21 conepxut yrasauus no BHOOPY HOMOTPaMM, HEOCXOMMMELX JIS pac-
yeTa BogllyXonarpenaresieil. CxeMbi OGBSI3KH BO3RYXOHarpesaTeNeit 0 TeXJIOHOCH=
Tefll0 NpuBeJenyl Ha puc. 4.37.

Ta6asuna 4.19. 3nauennn xodhdunuenta |

fepr °C ’ " fep. °C v fepr °C P
. —10 0,91 5 0,95 20 1

_5 0.92 10 0.97 25 1.02

0 0.94 15 0,98 30 1,03

Ta6nwma 4.20. 3uavenus xosdpdunueHra 5

Tun BOSEyXOHArpeBaTeNs B

O HOMETPOBRI ORHOPA qUbil 13,6
JByxXpsapHbiit 22,6

TNonyTopaMeTpoBLIk ORHOPS AHbIHA 20,5
JBYXpAgsbifi 32,7

JByxMeTpoBLIi OpHOp S AHbI 27,2
JByxpsagueiii 45,2

Ta6anua 4.21. YRasanua no BeiGopy HoMorpamm pisl pacueTa BO3RYXOHarpesareJelt

Tun wospyxo- Hupexc Bosayxo-
Tan wonpuuMoHepa Harpesaﬂgnﬂ rlllarpesa'r% HomorpamMa (HoMep pucynka)
KTH-31,5 BH 03.10 4.21, 422
. BHO 03.11 4.30, 4.31
KTLI-40 BH 04,10 4.23, 4.24
BHO 04.11 421, 4.22
KTLL-63 BH 0630 4.21, 4.22, 4.25, 4.26
BHO 06.11 4.30, 4.31
KTLI-80 BH 08,10 4.23, 4.24, 427
: BHO . 08.11 421, 4.22, 4.25, 4,26
KTL-125 BH 12.10 4.21, 4.22, 4.25, 4.26, 4.28
BHO . 12.11 4.30—4.35 R
KTLI-160 BH 16.10 4.29
i BHO 16.11 4.21, 4.22, 4.25, 4.26, 4.28
KTI-200 BH 20.10 4.21, 4.22, 4.25, 4.26
BHO 20.11 4.30—4.33, 4.36
KTL-250 BH 25.10 4.29
| BHO R 4.21, 4.22, 4.25, 4.26
1



.« Ypcnp, psaros TpyGoR TelOOTHAIONIEH [TOBEPXHOCTH O XORY ABHMKEHHS BO3-
AyXa r usuensiercs ot 1 jio 6. Tpu 7 > 2 Tpebyemasn psfHOCTL BO3Jly XOHArpeBaTe-
Jisl 00eCTICYHBACTCS] KOMILJICKTOBAHHEM Ga30RbIX BO3LYXOHATpeBaTesiell CIELYIOLMM
obpasom: n=3=1~+2; n=4=2-}2; n=5=14+2-}2 =6=
=2+ 2- 2. Hanpumep, Tpexpsubiii BOsjyXxoumarpesatenb IO XOAY HABH-
IKEHHST BO3AYX2 KOMIJICKTYeTCH M3 OfHO- H JBYXPSIHOrO. e

LY

\\\ \\\ N | 421

a9 k\ ‘¥'\;\\\‘ \\\\ I N I “e |

‘ N G2

AN o
NN —— 044

7 \b\\ \X\L\\ \l\’\\:\\ D Nt —rr

MR AN

AR\ N

&
N
e
it

) Al \ D {
: A ) L b
o2 SR -
oty A=t apu “pa 06 _|
0 s | .
7 7 7 00 125 B0 apJOaa

0 855 gl 0% 4z 0% 47 0¥ Gi G4 8% 455 G5 485 kg

Puc. 4.21—4.36. HomorpaMMel st pacueTa Bo3JyXoHarpeBaTeseil KOHIMUMOHE-
poB KTLL (nomep pucynka yKasan B mpaBoM BEpXHEM YTJIY HOMOTPaMMEI).
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. OCHOBY NIOCTPOEHHA HOMOIPAMM'-CCCTABASIOT ROIPPHUINCHTH Ry 'Ry OTHOLHS
TeJILHOrO Neperpena BOAKl M Bo3jlyxa. Jlas pacueTHbIX yCIOBMH

Bon— ’EM - .
b= _—p (4:87)
wH B.H .
Q-
bp =" —p - (4:88)
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Jlas nopGopa BO3AYXOHATpeBaTesielt Ha COOTBETCTBYIOIIe#t HOMOrpaMme orpese-
NS0T NOJOMKEHHE TOYKH C KOOPAMHATAMH Ky, ¥ k, . COOTBETCIBYIOUIHE PASIHHHON
PARMOCTH BO3LYXOHATPEBATE/IfI. KPHBLIE, KOTOPHIE PACHOMOMEHbI CpaBa OT ITOH
TOWKH, OTHOCHTCS K BOSIYXOHATDPeBATe/IAM ¢ GOJbINel PARHOCTBIO, T. €. C Temio-
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NPOM3BOIMTEBHOCTBIO HECKOJBbKO Goanitel, YeM 3ajaHHas. 10T 3anac OyAer TeM
MeHbIle, YeM GJIiKe KpHBas n = const k pacueTHOi Touke. ITpoBesst nyu U3 Hayana
KOOpPAMHAT Yepe3 PacueTHylo TOYKY (kwp u ky ), onpepeasior KOOPAMHATH TOYKH

nepeceyeHust Jiy4a © KpuBoi n = const (kwy u ky ). Tarum xe 06pa3oM onpenens-,
kor - - N
RS : n=4 ) — 5 (427!
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0T KOOplIHHaTH TOUEK nepeceuenus ¢ 3Toil e K})HBOH J’IHHHﬂk == CO"lSt(

# i) R Ry == const (o kn) IL5t IpOBEpKH NpaBHABHOCTH p——r 4
cayxar COOTHOWICHHS

kwp <k oy 5 R (4.89)
by p<< by, < kg {4.90)

" Bamac B NpOLEHTAX 00 WJIOMAMH NOBEPXHOCTH HArpeBa BO3JYXOHarpesaresst
onpezeasercd No gopmyse

F—F, 100 = kn‘y—kn.{p . 100
Fp kB.p l - 0’5 (kwy + kn_y) * (49])
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3anac B OpoHeHTax Mo TENJCTRON3BOANTENPHOCTH. BO3JYXOHArpeBatTeisy

Q—Q ha—ky,
= = 100. 4:99)
QD kB.p ( 92)

DaRTHUECKYIO TEMIEPATYPY oﬁpa'mon BOJIbI HA BEIXOJi€ U3 BoannyHarpeBaTe.m
onpejessnor Mo q>opMy.ne

B =10, —hk, o, — ). (4.:99).

* Jlast pacuets TeNONPONSBORMTENIbHOCTE BO3JAYXOHATPEBATENT M PACKOla Tel-
JioHocHTes cayxur dopmyaa (4.81).

Pacxon Bosb! lxepes BOBJly XOHar peBateiib, Mecneqnnammnﬁ TPECYemyo Tem-
nepatypy Bo3flyxa lB «» NpH YAenbHOH MACCOBOK TenJIOEMKOCTH BOABI W BO3AYXa
coome'rcmenno 4,19 » 1 'wJlx/{xr - K) onpegensior no dopmyse

Gip = 0,230G,k,, /. ©(4.949)
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e o ALER OTPERCTEHNN. PACUCTHONO PAacKOAa BORL ChefyeT BONLIOBATHER POPMYAOH

v Gyp = 0,23965k3.p/kwp, (4.95)

<7 last BRIGOpa BOJyXORaTpeBaTenel IPH PasIMINBIX OTHOCHTENBHBIX paecxonax

BOSAYXA K2 HOMOTPAMMAX HaHeCeHb! KDHEBLIE, COOTBETCTBYIoNE G, =0 o {CILTOM-
nrie), Gy = 0.8G,,, (nyuxtupubie) u G, = 0,646, (wrpnxnysrrupsbe).

Ecan npUMEHSIETCs B3Ny XOHarpeBaTenb Anst 0GBOMHONO KaHana M KJanasa

BHO), 7o pacxof BosjlyXa u€pes BO3JLyXOHarpesarenn xouanmonepos KT1]-31,5,
g(Tﬂ.()‘S, KTI-125 u KTH-200 cocrasaser 75% Gyos-8 st KTII-40, KI%IL-BO,

KTH-160.4. KTL-250 — 80% G,,,,,,. TTostomy na COOTBETCTBYIOLUHX HOMOrpPaMMaXx
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npHBefEHb KPHBLIE C COOTHOIEHHEM pacxORoB Go/Gyq, = 1,33 (75% G, ) ;6o
Gp/G,,, = 1,25 (80% G,,), uT0 faeT BOMOKHOCTb BEIGOPA BO3LYXOHAr peBaTeeil

NpY NOMHOCTHIO 3AKPHITOM KJAIlAHE H HOMMHAJLHOH BOSAYKOIPOH3BOAHTEIbHOCTH
KOHJIMITMOHEpa.
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N Puc. 4.37. Cxemer 06BA3KH BO3lyxOHArpepateneli:

a — K puc. 4.21 (napannenwras); 6 ~— K puc. 4.22 (nocnefoBareqabHast HpsIMOTOTHES):
' 6 + K pHC. 4.23 (napasnesbrasn) n 4.24 (nocnefopaTeNbHast apsAMOTOYHAA); 2 — K PHC. 4.25
(napannembuast) um  4.26 (nocnepoparesnbhHasg NpAMoTOYHafn); d — X pHe. 4.27 (napad-
nefbHas); e — K puc. 4.28 (napasnenbHas); s — K pHuc. 4.29 (napaanenbuas); 8 s K
puc. 4.30 (napannesbHasi) H  4.31 (nmocnepoBarenbHasi NPAMOTOYHAsN); U — K pHO, 4.82
(napannesvrasn) # 4.33 (nocienopaTencran NpsIMOTOYHasI); K — K puc. 4.34 (napaanenbHass)
u 4.35 (nocnepopatencHasl OIPSIMOTOYHASA); 4 — K pPHC. 4.36 (napasnencHas); 03.10 == BH«
FAERC BO3ZYXOHarpepatens; uudpsl B cxemax;i I — oA¥OMeTpOBHE (a30BHil TennooO6MeHUNK;
4,8 = TO Ke, nNOJNYyTOpaMeTpoBLil; 2 — TO iKe, NBYXMETPOBLifl.



- *Ha HomOrpamMax taxike IIpuBEJIeHb! KPHBLIE LTS Offpefie/eHust FHAPABNAYECKE-
ro conpormnneﬂnﬂ BO3Ny XOHarpeBateseit Apy, NO3BOJISIOUKE ONPEENHTS 3Hauekie
pr/GB, rie G, = G e/ 151 Onpenenienus auadennst Apy HeoOXomuMo uz
Halajia KOOPIMHAT Yepes TOUKY,. KOOPAHHATAMH KOTOpO# (k u ky) onpenensscst
PACKOJ] TeTIOHOCHTEIS, TIPOBECTH JIyd K onpezlenmb a6cunccy TOUKH TepecedeH st
JIyya CKpHBOi Apy npu sanauuom n. .

Onpenenus aHaveHHe pr/ , MOXKHO BBIHCIHTE Apy 1o gopmyJie

Apy = (ApwlG) (Go/Gyu)™ , - (4.96)

Ilpu neoGxommmocTH mepecyera mnpammecxoro CONpPOTHBJIEHHST BO3JyXO-
.
HarpeBatenefi il APYrUX pacxomoB TenuioHocHtens (G,) noabayiorcst dopmynof

G, \
L) ’ w
. . Ap,, = Ap,, (—G——- . (4.97)
) 3 w

Pacuer BosgyxonarpeBareneit B coorBercteu ¢ Tpebopanngmy CHull [1-33-75
BHIMOJHAIOT JJsi J[BYX pPEXHMMOB: IPH TeMNIEPAType HapyXHOro BO3yXa, COOT-
BeTcTBYIOUell napameTpam B, u fpu Temnepatype Hapy»HOro BO3LyXa B TOUKe
Hanoma rpapuxa Temneparyp. Pexomenpyercs NpOBEPSATL TeMIEPaTypy obpatHoit
sofibt £, TIPH TeMeparype HapyMHOro BosfyXa fy= 0° C, TaK KaK H3-3a Ha/IHUHUS
onpep;eneHHoro 3anaca 1o IJIoany NOBEPXHOCTH Harpesa f, MOMXeT ONYCTHTHCS
rmke 25° C. D10 BHI30BeT cpabGaThiBaHue ABTOMATHKE. SAUHTH OT 3AMOPAXKHBAHUSA H
OTKJIIOUEHHE KOHAHIHOHEPA, MOCKONBKY ABTOMATHKA 3AWMTH OOBIMHO HACTPAHMBA-
erTcs HA TeMnepatrypy obpatuoii soast 25° C. ]

C apyroit ctoponnt [17], pacxop TenJoHOCHTE/S B NepeXxonHoM pexume Gy,
MOWeT GbITh GOJIbHIe pACUETHOI'O PacXOia TeIUIOHOCHTENS G, BHIYHC/IEHHOTO 1O
tdopmyne (4.95). - .

Maxkcuvanbibii pacxos TemsioHocutenss G2 uépes BosjyxoHarpemarenb

JJI7 pacyera ero rHApaBIHIECKOrO COMPOTHB/ICHHUA U MOAGOPA CHCTEMBI ABTOMATHKH
pEKoMeHIyeTCs IPHHHMATH 1O (opMyJie

GUeke — (1,1 +- 1,1!:'{) Gwp- (4.98)

B GoabmurcrBe cydaeB npu pacueTe BO3RyXOHarpeparesefl mosiydaetcs psf
PABHOLIEHHBIX C TEMJIOTeXHHUECKOH CTOPOHH perenuil. OnTumasnsHoe peilleHHe Bbl-
6HpaIOT Ha OCHOBE SKOHOMHYECKHX PACYeToB.

Ipumep. ITonobpate Bo3gyxoHarpeBatequ BH pna npsMoTOYHOro KOHAMIHO-
wepa KTL-80 ¢ HoMHHAILHON NPOH3BOAMTENBHOCTHIO IO BO3AYXY. Pacqe'mble na-

pamMeTpsl HapYXKHOTO BOsLyXa (mapametpsi B): 12 = —24°C; @y = 70%; £, =

== 28°C; temmeparypa Teruionocareas (somw) 5. == 160°C, #f = 70°C.
IMposepuTs paGoTy BO3NYXOHArpeBaTels MpH Temnepa'rype Hapy)KHOl‘O BO3y-
0°C nns mByx caywaes uipn I, = [, = 29,3 &llx/xr):

=0°C, ¢,=95%:; ! K=2O.2° C; wﬂ—-79,6° G

B8]

xa b, =

l) tB.(l

9 by=0C @u=300; £, =26,1°C; £, =796C

1. Mo tabanue 4.21 onpefiensieM HeOOXORHMble JJIfl pacyera HOMOl‘paMMH—
puc. 4.23, 4.24 u 4.97.

2. Buiuncanem pacqe'mue 3HaUeHHd KOS(iJQ)H[meHTOB ky W k,, o (popmy-
nam (4 87) u (4.88):

RN

150 —70 o
kwp 150 22 0'_'_*9' : L .
98 - 24

p = Ts0f 21 o



8. To puc. 4.37 onpenessieM pasMeph 6a3oBLIX Bo3AyXoHarpeBaTesel ‘B HX
QOBSIBKY BO TEMICHOCHTENO. B kauectBe 6a30BHIX IPUHATH ONBO- M MOJAYTOPaMeT-
_pOBLI  BOSIYXOHAIDEBATEJIH, YCTAHOBJEHHBIE NApalJIeNbHO.NO XONY BO3AyXa.
KoanuectBo TennOOOMEHHHKOB H HX PSIHOCTh OTIPENENfieM pacyeToM.

Howmorpamma, npefctaB/ieHnas Ha puc. 4.23, oTHOCHTCS K cXeMe OGBA3KH MO
“TENJIOHOCHTENIO MapaJiebHO-TIOC/IeI0BATENbHON 10 (PPOHTY H napalsiebHON 1o
*ORy BO3RYyXa; Ha pHC. 4.24 — K NapajnenbHO-TIOCIeOBAaTENbHOH 110 GPOHTY M
HOCJIQ}IOB&TEJ]bHOH NpSMOTOYHO! NO Xony Boajyxa; ma puc. 4. 27 — K nocjaefoBa-
Te/bHOH N0 (PPOHTY H MapajjienbHOli 0 XOAy BO3AYXa.

- JanoueALn# pacuer BHIIOMHSEM JUISI CX€MbI OOBASKH O TEMJIOHOCHTE/IIO Ma-
PAJTENbHO-TIOCEA0BATEILHON 10 (DPOHTY M Napasiienbhoil 0 XoRy Bosnyxa T. €.
no_HOMOTpamMe, TpHBefeHHOH Ha puc. 4.23.

4. Ha nomorpamme (puc. 4.23) HaxofuM pacyeTHYIO TOYKY € KOOpAMHATaMH
by =0, 46 u ky, = 0,3. Bamxafiiast cnpaBa kpuBas C G, = 1 onpenenser
-mcno psoB B031lyonal‘pEBaTeJIePl n=38= 1+ 2,

U3 Hauasa KOOPAMHAT Yepes pacuerHylo TOYKY MPOBOJHM Jyd IO NepeceyeHHst
¢ YKa3anHOl KpHMEBOH; TOUKa NepeceueHust OlpefleineT pakTuueckye SHAUCHNS Ky,
H k:;.y: coorBeTcTBenHO 0,49 n 0,32.

5. Haxopum koOpAMHATHL TOYEK TepecedeHus JMHHME K,

== ¢onst ¢ ykasaruoii B n. 4 xpusoh: ky = 0,33 u kg = 0,55.
6. o gopmyne (4.91) 3anac no nycLIAAH BOBEPXHOCTH HarpeBa BO3RY XOHAr pe-
1

= ¢onst u kB_p ==

2 >

BaTeJIsl COCTABMT 03 " T—050,49 3032 ° 100 = 11,2%.

0,33 —0,3
7. 3anac no TemyonpousBopHTeNnbHoCTH (popMysa 4.92) 03 100 =

= 10%.
T 8. DaxkTHUECKYIO TEMIIEpaTypy- 06paTHO BOAE Ha BEIXOIE U3 Boanyxouarpesa-
‘rens  onpepenseM no dopmyae (4.93):

2 = 150 — 0,55 - (150 4 24) = 54,3° C
9. Cornacto Bupawennio (4.81), pacuetnas TeNIONPOHIBO/MTENBHOCTS- BOS/LY-

XoHarpepares

. Q=10,278 - 80000 - 1,2 - (28 -} 24) = | 388 000 Br,
rze 1,2 — nnotHoCTH BO3Myxd, Kr/m3,

- 10. Pacxop remnonocutens onpeneisiem no ¢opmye (4.94):
0,239 - 80000- 1,2 - 0,3
. 0,55 )
11, PacuerHnii pacXof TeNJIQHOCHTENs, COIJacHo BhipameHuio (4.95),
0,239 . 80000+ 1,2 - 03

i

Gy = = 12470 kr/z. .

Gwp = 0.6 = 14960 kr/u.
" 12. Ias OTIpEfieIERA NOTEPD Hanopa Wpu_pacxofe TenJoHocHTens Gy ==
12 470 xr/4 mpOBOAMM JIy4 B TOUKY C KOOpAMHaramu ky == 0,55 i1 ky , = 0,3.

A6cnpcea Toukn nepecedeHist STOro Jyua ¢ KpuBofl Apy npn n=3 onpeneme'r
- BHaYeHHe (Y[‘HOCHTEJTbHOl"O FH}IpaBJIPI‘leCKOl"O COHpCﬂ‘HBJISHHﬂ Bosnyxonarpesa're-
neht Apy/Gi= 82 wlla. * .

: .r,sl'lorrepn Hamopa BhuMCAsieM 1o ¢opmyde (4.96):
Apy =282 -1=8,2 lla.

13. Jlns onpenienennsi aspoMHAMHYECKOrO CONPOTHBJEHHS BO3/YXOHaFpeBa-
T Ap, 110 dopmyae (4.84) ¢ yuerom Tabir. 4 18 Haxomm Macconylo cxopom‘b BO3-
nyxa B Haderalomem TIOTOKE: - .

; : 80900_, Lt P__

e 2 . .
73600 .'?3’52- 3:14 .Kr/(M C)

VT




Jlunehinas ckopocts v == 3,14/1,2 = 2,61 m/c.
. Huns obrerderins pacyeros no ¢opwmyie (4.84) no nomorpamme (puc. 4.38) Ha-

xonum suavenne Aph = b (op)™. B naunom npumepe Apj = 124 Ila.
~. C yuerom popmy.srr (4.84) umeem

. Ap, = YAp,.
Cpenusia TemMneparypa HarpeBaemMoro BO3AyXa
Lo tax —24-1-28
tcp = 5 = 5 =2°C.
255 ITo 7a6n. 4.19 nnau dopmyse (4.85) Haxomum
600 7=6 nonpaBounenl koappuuKent P = 0,94.
- / 7 PacyeTroe a3poxMHaMKHYECKOe COMPOTHBJIEHHE
00 6  Bospyxouarpesatensi Ap, = 0,94 - 124 = 116 I1a.
A 5 14. lnsg ppyrux cxem o6BS3KH MO TEIJIOHOCH-
400 V, TeJIto (cM. 1. 3) pacueThl BRINOJHAEM C IIOMOLIBIO CO-
/ 4 OTBETCTBYIOIMX HOMOI'PAMM,
00 / / Jnsi cxembl OOBASKH MNapalle/bHO-NOCAENO-
- / 3 parensHofi mo (ponTy M noC/eR0BATEeJbHOH MPSIMO-
/ TouHOM 1o Bo3AYXy {puc. 4.24) psgHOCTb BO3AyXO-
2 . 7  HarpesaTess == 3, 3anac Mo IVIOMa| TIOBEPXHO-
/ cru — 11,1%, samac nmo TemIONpOMABOAHTESILHO-
cti — 10%, pacxon Bosut — 13 040 kr/u, Tevnepa-
/ ; Typa ofpatroft Bogel — 57,8° C, ruppasinyeckoe
conpotusjenue — 76 kl]a.
, / / / Jaa  cxemMbl OGBASKH mocJjemoBaTedbHol mo
00 7777 /7 717 ¢$ponTy M NapasiesBHON Mo X0ony Bo3nyxa (puc, 4.27)
w0l /7 7~ PARHOCTL BO3AYXOHAarpeBaTelss n = 3, samac mo
a0 / 7 7 - IUIONianu noBepxuoctH — 17,4%, sanac no temso-
/i / / ‘ fpoH3BORUTebHOCTH — 20%, pacxon BOEE —
& / /1/ / 11 620 kr/u, Temnepatypa oGpatroit Boxs — 46,6° C,
/ -/ THApaBJRNECKOe cOonpoTuBienne — 52 xl1a.
% [/ i 15. IlpoBepsiem paBoTy BO3AYXOHArpeBATENS
” / / / . IpH TeMrepatype Hapyxuoro Boagyxa 0° C.
/ ) . s cxembr OGBSI3KH IO TEIUIOHOCHTEJIIO Mapasi-
/ / : JIEJTBHO-TIOCIIEHOBATEIEROH [0 (hpOHTY M MapalJienn-
L7 / HOH MO XONly BO3KYXa, AJIS KOTOPOH BBINOJHSJIM pac-
Puc. 4.38. Homorpamma [uisi Onipenenesus adpopu-
24, HAMHYECKOTO CONPOTHBJIEHHS BO3AYXOHATPEBATENS
14 2 3 Voye npu £, = 20°C.

et no nn. 4—13, aaa ¢, , = 0°C, @y = 95%, £, = 20,2° Cu £, = 79,6° C Bui-
, 20,2 —0
qucasiem ky = T96—-0 — 0,256 m o vomorpamme (puc. 4.23) npu n = 3 onpe-
zensiem k= 0,7. .
Temneparypa ofpaTHoll BOAH
£y = 79,6 —0,7 - (79,6 — 0) = 23,8° C.

Takas TemnepaTypa 00paTHOH BOABI MOMKET BhI3BATh BKJIIOYEHME ABTOMATHKH
3alMTEL OT 3AMOPANKHBAHHSA.
Pacxon Temvionocurtens uepes Bospyxouarpesatenb G, = 8194 kr/u.
-— e — 0 — 0 i 0
Hns t,,=0°C, @y=230%, £, =20°C n £, =79,6°C Bouucisev

g 26 —0

K =0,33

P~ 79,6 —0



p no noMorpamme (puc. 4.23) npu n = 3 onpegensiem k= 0,45,
Temnepatypa 06paTHOH BOZALE

Ly = 79,6 — 0,45 . (79,6 — 0) = 43,8° C.

PacXoli TEIVIOHOCHTeJIAl 4Yepe3 BO3AYXOHArpeBaTelb G;v = 16 700 xr/u.

 TakuM o6pasoM, pacxoJi TEIUIOHOCHTEJISi B NEPEXO/IHOM DEXHMe BHle pacXo-
7ig, ONPEJENeHHOTO NMPH PACYETHBIX YCAOBHAX, YTO NOATBEPHACT HeJecoobpas-
HOCTH HENONb30BaHusa (opMysnt (4.98):

GhA%¢ = 1,12 - 14960 = 16 700 kr/a.

. . Haubonee npnemieMyl0 cxemMy OOBfISKH BO3fyXoHarpeBatenefi BuiGHpaeM Ha
OCHOBE TEXHHKO-9KOHOMHYECKOTO CONOCTABJIEHHSA pPAacCMOTPEHHLIX BapHAHTOB.

4.5.4. BO3AYXOOXNAAUTENU U BIIOKKU TENMNOMACCOOEMEHA

- TloBepxHOCcTHBIE HeopoiiaeMeie Bospyxooxnagutenn (BO) npenuasuavenst Rist
OXJIAXJIEHUA BO3AYyXa XOJOJHOH BOJOH B Temvibtii nepuon roaa. FIX MomHO Takxe
HCIIONb30BATh [Jifi HAarpepa BOSAYXa B XOMNONHLIA NEpHOJ, NPH 9TOM B NEPBbie MO
XOJly BOSJYXa TENJNOOOMEHHHKH NIOAAETCA ropavas BoAa. BO3NyXOOXJaMyTesNH CO-
6upaTca B NMakeT H3 Gas0BEIX TEIVIOOOMEHHHKOB, TAKHX e, KaK H BO3JlyXOHarpe-
Batenin Ge3 obBopuoro Kanana BH. Bospyxooxnapuresu mMeor no ray6umne ot 4
Ao 8 pAjgoB TemsooOMeHHBIX TPYGOK.

Burokn Tenyiomaccoo6mera BTM-4 npeanasHayeHsl: JJIfl NOJHTPONHOTO OXJIAXK-
JIeHHfl BO3JyXa B TeIJIOOOMEHHHMKAX, IHTAaeMBIX XOJIOAHOH BONOH; AJis MSOSHTAJIb-
THMAHOrO YBJIAXHEHHA H OXJAXJIEHHA BO3JyXa pacnbuisieMoll BonoH B JioGoe BpeMst
rojia; AJiA HATpeBa BO3JyXa B TeIJIOOOMEHHHKaX,
nmHTaeMeix ropaveft Bofoit. BTM cocroaT 3 nakera
6asoBEIX TellIOOGMEHHHKOB, TAKHX e, KAK H BO3-
JyxoHarpepatesn Ge3 o6popuoro kanana BH, u cn-
CTeMbl NPOTHBOTOYHOIO OINHOPAINHOTO OpOLUEHHS.
Tennoo6MeHHHKH HMeIOT IO TayGHEe ot 4 no 8 pa-
JOB Tenyoo6MeHHbIX Tpy6oK. BTM npuMensioress B
Koupuuronepax KTI-31,5 -+ KTL-125, a 1akxke B
KTILI-31,5 -=- KTI-250 co crneusalibHbIME CXeMaMH

Pyuc. 4.39. Cxema noctpoenns Ha I — d-jparpam-
Me YCJIOBHOTO MpOHECca CYXOTO OXJIaXKASHHS.

o6pabotki Bo3zyxa. Msosutanbnuiiubtit kosddument adhdekTHBHOCTH — He MeHee
0,95. BTM nocTaBisioTCd KOMITIEKTHO € HACOCAMY H TPYOONPOBOJAMHE JJIfl CHCTe-
MBI OpPOIUEHHS.

Tlo xonopouocuteno TemnoobMenunk BO u BTM MoryT coeuATBCA NMapad-
JIEJIbHO, NapaJIeNIbHO-NOCNEOBATENBHO H nocyesiosateNbio. JlaBnenne Xoa0n0HO-
cHTenst He JOJKHO npeBeuuath 1,2 MIla.

Ipumenenne BO u BTM B kouauionepax TpeGyer COOTBETCTBYIOIIErO TeXHH-
KO-5KOHOMHYeCKOro OOOCHOBaHHS.

Pacyer u Buifop KoamuectBa TemnooGMenHnkoB BO m BTM npomssoasTcs
Ha ©OCHOBAHMH MeTOMMKH, paspabortamnoii BHUMKouauumonep [11]. ITo stoft me-
TOEHKE peaJibHLIH NPOHECC OXJIaXKIeHWsl M OCyLIeHHSl BO3JlyXa 3aMeHAeTCH YCJIOB-
"HBIM HPOKECCOM CyXoro oxJamjeHus (puc. 4.39).

{PacyeT BBLINOJHAIOT B CJACAYIOIEM NOPARKE. .

1. Yepes peadibuble Haualbhyo (Z, ., /. ) 1 Kouewnywo (4, ., J,,) TOUKH Ha

I — d-pmarpaMve TIPOBOAAT JIyd Hpouecca IO NepecedeHns ¢ KpuBoH o = 100%
ecnu Jyu Dpollecca He TepeceKkaer KpuBYlD @ =100%, To ocyuecTsienme



3a[aHAQTO PERAMa B Terioobuentukax BO 1 BTM HeBo3MOXHO). 3 Toukn mnepeces~
yeHHs Jlyya Ipouecca ¢ KPUBOH @ = 100% (¢, Qo = 100%) npoponsT ycnoBYsil
ayu npouecca d = dy = const, npoxofAmmil uepes TOUKM f, @ =100%, I,

tx.p u g top ) .
9. HayanbHYIO TeMiepaTypy XOJOAHOH BOJGI, HocTynalomell B TeMLIOOGMEHHY-
KH, TPUHAMAIOT To (opMyae

=, — (3= 6). (4.99)

W
3. Ko3gduuuedt OTHOCHTENHHOro HAarpeBa BO3JYyXa ONpEfEJAIOT MO Bbipa-
KEHHIO

t . —1
k.. =a __HPp KD , 4.100
B.p tn_p — twu ( )

rae @ — koabuupenT, NprHMMaeMbll paBHEIM | AN peasbroOro pexHwa CyXoro
oxaaxnenus ¥ 1,15 ~— A5 peasibHOTO PeXHMAa OXJaX[eHHA C OCyLUeHHeM.

© 4. B cOOTBEeTCTBMH C mepedHeM, npHBeieHHbM B Tabn. 4.22, nonGupator
HOMOTpauMbl JUISt pacuera (puc. 4.40--4.47). Tlpu 9TOM Y4HTHIBAIOT cXemy of-

“TaGauna 422 Yxasamia no BLGOpY HOMOrpaMM AMfl pactera BO3AYX0OXmajutesneit
» GJ0KOB TEMIOMACCCOOMEHA

Ty KOHAULEOHEDA ”HRGKBC—“%‘O i H_gMorpamma (Homep prCynKa) '

-KTI1-31,5 03.02 4.40, 4.41
& KTi{{-40 04.02 442, 4.43
KT1]-63 ~ 06.02 4.40, 441, 4.44
KT{{-80 08.02 442, 443, 445 .
KTL-125 12.02- 440, 4.41, 4.44, 446
KT1i-160 12.02 4.47
KT11-200 20.02 4.40, 441, 4.45
KTLI-250 25,02 . 447
ky
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Prc. 4.40—4.47. Homorpaniviet [t pacuera BO3LyXooxJajuTesed 1 GJIOKOB TeNuo:.
MACCOOGMena (HOMeD PUCYHKA YKasaH B INpaBoM BepPXHEM YIJy HOMOTPamMbl).



BASKM MO (POHTY M N0 XOIY BO3fyxa (puc. 4.48).
5. Ha suiGpaHHO#l HOMOrpamme. U3 TGYKH C a0CHHCCOH kn.p’ PacnoJIOKEHHOH

Ha TOPH3OHTAJBHOH OCH, NPUBOAAT BEPTHKAJIBLHYIO JHHHIO kB_p = const Jno me-
pecedeHHsl ¢ KDHBOH, COOTBETCTBYIOIIEH 3aJlaHHON OTHOCHTEJLHOH BO3yXONpO-
usBoZuTebHOCTE Gy = Gp/Giyoy,- TlIpu 3TOM MOMET NpomzofiTi Nepeceverue JH-
"HHH kB_p = const ¢ XpHUBBIMH, COOTBETCTBYIOIHMH ,pa3JIHYMBIM *SHAYCHHAM YHCHA

ke
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PAZOB TeNNOOOMEHHHIX TPYGOK no ray6uue n. Kakgas B3 TO4eK Nepeceyerust
CCOTBETCTBYET DPELICHVIO NOCTaBJeHHOH 3afiaud. ONTHMAJNBHEE BAPHAHT MOXKHO
BHOpAaTh Ha OCHOBAHMH TEXMUKO-9KOHOMHYECKOTO CpaBHEHHS.

6. OpfiuHata TOYKH NepeceYeHns JHHHH kn_p = const ¢ kpuBoft G, npu Jau-

HOM SHaUEHHH i COOTBETCTBYET SHAWEHHIO KOS(HIHEHTA OTHOCHTENLHOTO Neperpe-
BAa BOERH FEy.

7. Pacxof, XONOfoHOCHTeNSA, KI/4, ONPENesoT 1o ¢opmMyse

Gy = 0,287Lk, o/ ks, 4.101)
K
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rre 0,287 — otHOWEHHE YAENBHOH OGBEMHON TemIoeMKOCTH posgyxa 1.2 xllx/
(M® - K) x yJeabHOR MaccOBOH TelioeMkocTH BORE! 4,19 xIlx/(xr - K); L — Bo3-
nyxonpoussoputensiocts BO u BTM, m3/u.

8. Kowneynas Temnepatypa oxnaxjaiomedl Boxsl onpexennerca (GopMyJol -
kw

L = byn “a (tﬂ.p — ly)s (4.102)

TA€ ty,, — HaualbHag TeMnepaTypa XoloxHok Boxsl, °C, nprHuMaeMas no GopMyJie
(4.99); ke — KO3(BMHUMENT OTHOCHTEJLHOTO NEpPErpeBa BORH, ONpefelsieMbli O

n. 6; lyp M @ — TO Xe, uT0 H B (opmyne (4.100).
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9. llna onpepenesus IHAPABNAVNECKOrO COMPOTHUBJICHMA TENJOOOMEHHUKA HO
COOTBETCTBYIOMEN HOMOTpaMMe WS Hayajda KOODAHHAT B TOYKY € XOODAHHATAMH
kg, p» Fw TIPOBOPAT  NIPHEMYIO. Afcurcea TOYKH NepeceueHHs ITOH NpAMOH ¢ KpHBOH

App TP 831gHHOM N COOTBETCTBYET SHEUCHHIO OTHOCHTENLHOTO CONpPOTHBJACHUA
pr/ag. Tuppasmiueckoe CONPOTHBJEHHE TeMIOOOMEHHHKOB Apy, ONpeensior
no ¢opmyae (4.96). .

0. Besmuuny aspoAMHAMHYECKOrO CONpPOTHBJEHMs TemylooOMensnka, [la,

BHYMCISIOT 1O Qopmysie
Apy == kApa + Apy, . (4.103)

rae kB — xodhdunuent, npHHEMaeMbil papabM 1 U1 pealbHOTO HPOUECCa OXJax=~
dennst 1,4 — Jis nponecca’ OXNAXKIAEHHN € ocyllenpenM; Ap, — a2pojHHaMHue-
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CKO€ CONpOTHBJIERN € HOBEPXHOCTHRIX TeMyroofMeHHukoB, Ia, onpefieJIsieMoe no top=~
myde (4.84); Ap, — aspoauHaMHYecKoe CONPOTHBJIEHNE Kanneysnosmrenelt aas BO
HJM OPOCHTeNIbHOHM CHCTeMB! H KandeyJosutesel pas BTM, Ila:

- aas BO Ap, = 7,8v% (4.104)

s BTM Apy = 11,4v%; (4.105)

s Ko 10A u 20A Ap, = 7,802, (4.106)

Tlie U — CKOpPOCTh BO3JlyXa B HaberamolieM NOTOKe, M/C, onpezesAeMas 1o (popMy-

ne (4.83

(I/chc)azm H3 YCJIOBHIl COGINIONEHHS AONYCTHMOTO THAPABJHYECKOTO CONpPOTHBJIE-
HHf TeIJIOOOMEHHHKOB HJH JONYCTHMOH CKOPOCTH XOJIOAOHOCHTE)IA B TPYOKax, npu
napandienbHoll OGBASKE TeIIOOGMEeHHHKOB IO XOLy BO3ZyXa YHCJO PRAOB TeIvio-
06MeHHbIX TPYGOK MOMHO ONpEAeNATh MO MPHGIHMECHHOH 3aBHCHMOCTH

In(l—4ky,)

R Py gy

(4.107)

TAe ka4—K034)(pPILlHEPIT OTHOCHTEJILHOI'O HEperpeBa BO3JYXa B YeTbIPEXPAAHOM

TenNIco0MEHHHKE, BHIOHpaeMBIHl 10 COOTBETCTBYIOUIEil HOMOTpaMMe U3 YCJ/IOBH 3a-
JIAHHOTO ~ IONYCTHMOTO THJPABJHYECKOTO CONPOTHBJIEHUS TeNJOOGMEHHHKOB.
Onpenenennoe no ¢opMyne (4.107) apobroe uncao TPYGOK OKPYIJAIOT XO
Gmuxxaiiiero Golipllero HeJIoro Ynclia U Bech JaJibHeHIIME pacyeT BeLyT HA KAHHOE
4YUCH0 TPYOOK.
Tipumep. Ilono6pate BoO3Ryxooxaaymrens BO paaa xomgnwonepa KTLI-80
€ HOMHHAJBHOR nponssonmenmocu-mo no Bo3fyxXy. Hadanbsrie u Koneynsle napa-

metpsl Bospayxa: £, , = 23,2°C; [, , =50 Kﬂm/xr; Ly=15C [, =
= 38 kIx/Kr. »

1. IocTpoerneM Ba I — d—Jmarpamme yCJ0BHOrO HpoLecca cyxoro OXJaK-
,u.emm onpellelieM pacueTHble NapaMeTpel BOsAYXa: fy = 11,5°°C; £, , = 28,5°C;
Iep = 165°C. ’

2. [lo ¢opmyne 4.99 onpe,u.e.nﬂeM Haganbg)go TeMIICepaTypy XOJIONHOM. BOASI: |

11,5 —
WH

3. I'lo dopmyne 4.100 BoluncaseM KoabHIHEHT OTHOCHTENLHOTO MEPErpesa
BO3/lyXa: )

28,5—16,5
=1,15 —8E 6 = 0,613.

4. B cooreerctBHH ¢ Taﬁ.n 4.22 ompejessieM HOMOLpaMMEl, MCHOJb3YeMbie
JJiA pacyeTa: puc. 4.42, 4.43, 4.45. Homorpamma wa puc. 4.42 COOTBETCTBYET fla-
paJuIeNIbHO-NOCJIeOBaTe/IbHON 00BsI3Ke NO (pOHTY H NApaJIeslbHOM Mo XOAy BO3-
JNyxa, Ha puc. 4:43 — napasJieqbHO-NIOCJIEIOBATENBHOM 10 (QPOHTY M NOCJENOBa-
TeJIbHOR NPOTHBOTOYHOH NO XOAYy BO3AyXa, Ha puc. 4.45 — nocJjefoBaTeNbHOH MO
¢dpouTy 1 nmapanjielbHON no XORy Bosfyxa. Ianbueiilline pacueThl BEIIOAHSEM AJIS
OOBfA3KH NapajulellbHO-NOCHEAOBATEBHON 10 . (PpOHTY H NapajileIbHOH IO XOAy
BO3IyXa.

5. Ha ropH3oHTaJILHO OCH HOMOTpPAMMEI OTKJAJALIBAEM k = 0,613 u npo-

BOKHM BEPTHKAJLHYIO JIAHUIO, KOTODAf NEePecekaer psi KDHBbIX c OTHOCHTEJIBHEIM
pacxozoM Boanyxa Gy = 1. Yncio pAanos Ten.nooﬁMeHHbe TpyGOK N MOMET HMeTb
PAR 3HadeHHii: B JAHHOM chydae — ot 5 fio 8

6. Ina cayyas n = 6 HaXOMMM 3HaYeHHe Ko:;cpcpﬂuﬂeﬂ'ra OTHOCHTEJILHOTO nepe—
rpeBa BOALL ky = 0,20 (opAnHaTa TOYKY nepeceYeHrsl BEPTHKAJIBHOR JIHHUM k

== 0,613 ¢ kpusoit G, = 1; n = 6).

7. Pacxop, oxsiaxzneHno#i BoEel onpefedisem no ¢opmyne (4.101):

0,287 . 80000 - 0,613
0,25

Gy = = 56 500 kr/ua.,



8. Koneunyio Temmeparypy OXJamAzOusi BOXLI BHUHCASEM 6O (OPMyJIe

(4 102):
o = 6+ =2 025 = (28,5 —6) = 10,9° C.
9. Iaa onpegenenns mz(paB.anecxoro COMPOTHBJIEHHS PACYETHYIO TOUKY
(k ap — 0:613; kyp = 0,25) coenmusiem npamoil ¢ pavanoM KoopimHar. Touxa ne-

peceyenns 3TOi NpsaMol € KpHBoft Apy tpu n = 6 onpeienser 3HauYeHHe pr/cﬁ =
= 47 klla. PacyetHoe 3mavenue Ap, onpefeiseM no gopmyle (4.96): .
Apy =47 - 1 = 47 xlla.

10. Ins onpefefieHusa aspOIMHAMHYECKOTO CONPOTHBJEHHA BO3LYXOOXJAMH-
TeNsl HaXOAMM SHAYEHHE CKOPOCTH BOZJAyXa B HAGETalOliEM NOTOKE MO (hopMyJe
(4.83) c yuerom Tabna, 4.18:

v = 80 000/3600 - 8,52 = 2,61 m/c.
ITo nomorpamme (prc. 4.38) HAXOMMM BeHUHHY A3POJMHAMAYECKOTO CONPOTHB~
aenns mpu v=2,61 m/c u n=6: p; = 220 ITa.
ITo Ta6n. 4.19 onpenensiem 3uauenve § mpH lep = (23,2 + 15)/2 = 19,1°C:
= 1.
¥ Taknm o6pasoM, no ¢opmyne (4.84)
Apa=1-.220 =220 [la.

- 3navere KosputneuTa b npmmmaeM paBubiM 1,4, Tak Kak peaJbHBIH HApoO-
LeCC MNMpOTEKAeT C OCYLIEHHEM.
AaponunaMudeckoe conpomB.neHHe KamjieyJOBHTeNIed  BO3AYXOOXJafuTels
BO oenpenensem no ¢opmyne (4.104):
Ap, =T7,8 - 2,612 =153 Ila,

Cornacgo ¢opmyse (4.103), mosHoe aIpoIMHAMHYECKOE CONPOTHBJIEHHE BO3-
AYyXOOXJagaTeNa
Ap,= 1,4 . 220 }- 53 = 361 Ila.

TIpn n =7 pacxop oxanaxjaouieli Boisl — 39 200 Kr/u, KoHewHasm TeMnepa-
Typa ee — 13° C, ruipaehuyeckoe conporupienue — 17 klla, aspomunamMmyeckoe
conporuslienvie — 417 IMa. ITpu n = 8 pacxon oxaaxaawoweii Boxs — 34 400 Kr/y,
KoHeuHas  TeMmnepatrypa ee — [4°C,  TruIpaBJHYeCKOE  CONPOTHBJECHHE ~—
10 kIla, aspopmsammyeckoe conpotHBaeHue — 466 ITa.

C nomouisio HomorpaMuM (puc. 4.43 u 4.45) BIONHAEM AHAJOTHYHLIE PacyeThl
BJIsi BpYrHX cxeM OGBA3KH.

TeXHHKO-9KOHOMHUECKOE  CONOCTABJICHHE PASJMYHBIX BAPHAHTOB, ~OTJHYAIO-
UMXCH PANHOCTHIO BO3JNYXOOXJIAJHTENA H €XeMoH OOBASKH, HO NPAKTHYECKH ORH-
HAKOBEIX NO CBOUM TeIJIOTEXHHYECKHM IOKasatelsiM, NO3BoJAeT BHIGpaTh HauGO-
Jlee INpHeMJIEMBI BapHAaHT.

4.5.5. BEHTUNATOPHbBIE AIPErATbI

Bentarperatst 1[4-76 onpocTopoHHEro BCACEIBAHHS NPHMEHSIIOTCH JUJIAl KOHJH-~
unonepos  KTII-31,56+-KTII-125, a [14-100 . neycropoHHero BcachiBaHHA — JJist
gouauumonepor  KTL-160~-KTLI-250.

JJs1 peryJMpoBKH NPOH3BOJMTENBHOCTH BeHTarperatsl [14-76 umMetor mampag-
asionmi  annapar. ITpousBopmrtesbHOCTh BenTarperatop [14-100 pekomenzyercs
PeryJHpOBath C NOMOUIBY0 HEAYKTODHBIX MY(QT CKOJIbBKEHHS HJH Apyroro oGopy-
JloBaHUH, BO3JE/CTBYIONEr0 Ha YaCTOTY BpauieHns paGouero KoJjeca.

Beurarperatst koupuimonepos KTIL-31,5 u KTI-40 » 3aBucumocTs OT 4ac-
TOTH BpanieHus paGouero KoJeca pasBHBAIOT pacyeTHOe noJuoe fapjenne 0,8
u 1,2 xla, a koumuimonepor KTI-63-+—KTL(-250 — 0,8, 1,2 u 1,6 Kl]a.

Jais1 BEIGOpA BeHTAarperatos HeoOXOHMO 3HATh PACXOJ BO3AYXa, a TaKxKe Noj-
HOe a3PORHHAMHYECKOe CONMpOTHBRJIEHHS KOHJHLOHEPA H CETH BO3LYXOBOJOB.



4.5.6. BOSAVILUHLIE dUNbLTPLS
U BCNIOMOTATENBHOE OBOPYAOBAHME KOHZAMLIMOHEPOB KTiY,

CuibTpbl BosAyuinkie ®P-4 npefHasHAuYEHB! JJIS OYHCTKH BO3JlyXa OT IBUIH
NpH CPEJHEroloBOH 3aMbUIEHHOCTH JI0 1 Mr/M® 1 KpaTKOBpeMeHHON 3aMBLIEHHOCTH
zo 10 ur/w®. Bespyx owmiiaercsi oGbheMEBIM HETKAHLIM (QHIETPYIOUIM MaTtepHaJloM
noumKeHHol ropioyecty. IbuleeMKocTh MaTepHaia — me mmxe 4000 r/m2. OuibT-
pylouyii Matepuan perenepupyercd. Peremepauud He NOJJIXHT MaTepHal, Sa-
TPA3HEHHDI BOJOKHUCTOR NBUIBI0. S(OeKTHBHOCTD OYHCTKH BOS/yXa — He HIIKE
80%. YienoHas BO3LyIIHAA HATPY3Ka Ha (PPOHTANBHOE CEYCHHE duabTpa — He
Gonee 10 500 m3/(y - m%. AsponumaMmyecKoe CONPOTHBIEHUE GHALTPA NPH HOMH-~
HAJLHOH NIPOM3BOAMTENLHOCTH KOHJMIMOHEPA COCTABAAET B Hauale SKCIJIyaTa-
tny 60 [la, B korme — 300 Ia, nocie vero duabTpyowmii MaTepuan peresepupy-
€TCH WM MOAJIEHKHT 3aMeHe.

DuibTPH BOSAYHIHLIE MacasHEE caMoounuiaomuects PC npeqnasHayens s
OYHCTKH BO3JyXa OT HbUIH NPH 3aNbUIEMHOCTH KO 10 Mr/M3 § npHMeHsIOTCH B KOH-
nuuporepax KTI cnenpasibssix cxeM. QRABTPH He PACCUMTAHBI Ha OWHCTKY BO3Lly-
Xa OT BOJOKHHCTOH npik. JIns cMauuBauus GUALTPYIOWMK Nauesell NpHMEHAIOT-
€ CJEAYIOmME COPTa Macell: €CiM B NOMEEHHAX He JONYCTHM 3allaX Mac/ia—
Macjio BHCLMHOBOE (TeMnepatypa sacThBauus fy = —20° C); ecin B noMemleHEAX

. JIOIyCKaeTCA 3amax Macja — macno unjycrpraibuoe M-12A, H-20A (remneparypa
sacteBanus t, = —30°C) u Macno mpubopnoe MBT -(remneparypa sacTHBaHHA
t; = —60° C). DPodeKTHBHOCTE OUMCTRKM BO3NyXa — me HmKe 80%. Yaenbmas
BO3RYIIHAA HAarpyska Ha ponTanbrOe cevernne He Gosee 10 600 mM3/(u - M%). Aspo-
JUMHaMIYeCKOe CONpOTHB/eHHe (HIBTPA NPH HOMHHAJIBHOH NPOH3BOAHTENBLHOCTH
KOHAMLOHEepa COCTARJIACT B Hayaje sKcmiyatanuu 60, B koune — 100 Ila, nocne
Y€ro Macsio (GuAbTpa MOABEPIraeTCs pereHEpalliiy WJH 3aMeHe.

Kaanaue Bosnywmmsie npefnasHavens! AJsi PETYTMpOBAHUA OGHEMOB HAapyiH-
HOFO WJH PEUMPKYJSALUMOHHOIO BO3AyXa, HOCTYMAIOIEr0 B KOHAMUKOHEp. YIemb-
Hasl BO3JlyllHas Harpy3ka Ha (ponTagbHOe ceuenne — He Goaee 25 000 m3/(y - M2).
[1pu s10l Harpyske aspozmHaMiYecKOe CONPOTHBICHHE MOMHOCTHIO OTKPHITORO KJa-
nasa — 25 [la. '

Baoxu npremesie npavorourste BIT npefnasuaueds! Ansd npuema, peryanpo-
BaHMf U paCnpe/iefIeHHs MO JXHBOMY CEYEHHIO HAPYIKHOTO BO3AYXa, NMOCTYNAIOWEro
B KOHAHIHOHEP, a GJIOKH npHeMHble cMecuTenbuble BC — eMecH HapyHOrO H pe-
IWVPKYJAHOHHOIO BO3AyXxa. AspopusaMuyecKoe conporvsiende Onokos BIT m

C —25 [la.

Kamepr! o6cnyxupanus KO npumensmioress 2uist GOpMHPOBAHNSA, @ KaMepHl BO3-
Ayuwsie BK — fas cMellennsi BOSAYIUHBIX IOTOKOB M OGCTYXMBAHHA INpHCOe-
IuHeMHoro o6OpyZOBaHHA (BOSRYLIHEIX GUABLTPOB, KaMep OpOleHHMA H T. I.).

Baoxn nprcoepuuntenbusie BIT ofecnieuwnBaoT BBOJ BO3AYXa B BEHTHJATOP-
HBle arperaTsl

Bee ceKuMn KOHIMIHOHEpA, 332 HCKJIOYEHWEM KaMep OpOIUEHHSl, YCTAHABJM-
BalOTCA Ha ONOPHL. BeHTHAATOpHBIE arperathl YCTAHABJMBAIOTCA HAa BHOPOH3O/H-
pyioiliee OCHOBaHHe.

4.5.7. UEHTPANBLHBIE KOHAULIMOHEPBI Kp

Hentpanbusie koumunmonepsl Ka-10A u Ka-20A cayxar ajs nogjepmauus
B MOMCHIEHNSIX TpeCyeMblX MapaMeTpOB BO3AYXa, HEOGXONHMMEIX MO TEXHOJOTHYe-
CKHM UM CAHHTAPHO-THTHEHHYECKHM YCJIOBUAM. KOHIHIMOHepH! coGUpatoTcsl B Npas
BOM HJIH JIEBOM HCTIOJIHEHHM M3 OTHAENBHBIX CeKUHH, NpelHA3HAYEHHBIX AJA HArpe-
BaHHSA, OXJNaMIEHHS, OCYUIKH, YBJAXKHEHHA, CMELMBAHHA W pacnpeleseHns
Bo3jiyxa. KoMNOHOBKA CeKILHI BBHINOJHAETCH TAK *Ke, KaK LA KTI.

KoHupnuuoHeps! H3roTaBiMBAOTCA € HOMHHAJBHOH NPOH3BOAHTENBHOCTHIO MO
Bo3fyxy aasi Kn-10A 10 000 u Knx 20A — 20 000 m3/4. PaGoralor no cxemam o6pa-
GOTKH BO3JyXa aHaJOrMYHO cXeMaM paGothl koupmuuonepos KTII. -



Ocnoenee oBopylicBanHe KOBRHIOHEPOB KA noxobro oOOPYAOBAHWIO KORpH-
nuouepoB -KTLL u Bk/mouaer BosfyXosarpeBaresd, BO3AYXOOXJAJHTENM, KaMERHI
OpoOIIeHHs, (UJIbTPEl BOSAYIUHBIE, KJaNaHbl BO3AYIUHEIE ¥ BEHTHJSTODHBIE ar-
perarsL. -

Kamepa opowenns OKQ® npepHassaueHa RISt NONHTPONBHIX M H30SHTANBIME-
HHIX fipoueccoB 06paGoTKH BO3fyxa opoliaiouiefl Booi. OpocutesbHas cHcTeMa
KaMepe! COCTOMT M3 JBYX PSJIOB CTOSIKOB € (POPCYHKAMH BCTPEYHOTO PACIBLUIEHKSI.
Kameph! opomieHns M3roTaBAMBAIOTCH B ABYX HCHOJHEHUAX, OTIHYAOLMXCA OGIHM

KosmuecTBoM dopcynox (taGa. 4.23).

Ta6nauna 4.23. Texnuuecxam xapakTepucTHka xamep opomenus OK®

y MakcumanbHoe KoauuecTeo dopcynox
amy- :
Tun xonzumupo- | Tlowany no- [ A5porvn
oro ce- | uecKoe compo- P
Hepa “egz‘l‘_l‘;ﬂ"" e THBJCANE TIDH Henontienve | g neprom psi- | Bo ::]'ropoM
. Gyon Ta Ry pany
Ka-10A 1,04 160 1 24 18
2 30 24
Kp-20A 2,07 160 1 40 30
2 50 40 -

Kamepa opomenus OK® o6opyfoBaHa TaHTEHUHANBHBIME IMPOKOaKe b
HetMy gopeynkavu HID-5/9, pacxolipble XapaKTePHCTHKH KOTOPBIX ONPERENAIOTCS
no dopMyae (4.76).

Tlopsirok pacueta Kamep opoiedusi KOHIUMOHepoB K NOJHOCTBIO COBNafaeT
€ 1 .pafKOM pacyera Kamep opowenus kouauumoHepop KTLL u Bemosnsiercs ¢ uc-
NOJIL30BaHNEM HOMorpaMMbl (cM. puc. 4.20). .

Bospyxouarpesaresu BHO paa kompuuwionepos Ki H3roTaBIMBAIOTCH OJHO-
HJIH ABYXPAJHLIME, ¢ OOBOIHEIM KAHAJNOM HJH C BOSAYIIHBIM KJaNaHOM B OOBORHOM
Kanane. Bo ¢ponTanbHOM CeyeHHH YCTAHABJHBAETCS TOJNBKO OAHMH Ga30BLIH Tero-
obmennnk. TemnomochTeseM cyxuT ropsyas BOZa C Temneparypoii jo 180°C
H JlapnepreM 1o 1,2 MIa.

MeTozniBl TEIIOTEXHUYECKOTO pacyeTa BOSAYXOHaTpeBaTeiel KOHAWIHOHEPOB
Kn coBmapaior ¢ merojamu pacueta BospyXomarpeBateseit koumuimonepos KTIL.

Ta6nunna 4.24. Ykasanwa no BeiGopY woMorpamMM JAns pacueta BO3AYXOHArpeBaTeneit
i BHO u nopepAHOCTHBIX HECpoOWaeMbIX Bo3Ziyxooxnafureneii BO sonpuunouepon Kp

Homorpamma (rwomep

Tun gorAkNMOHEPa Cxema o6Bsi3KM IO XORY BO3AYXa pUCYHKa) N
Kn-10A Tlapassienvnas 4.49
TlocoiexosaTesibHas NPSMOTOYHAS 4.50
» NpPOTHBOTOYHAS 4.51
Ka-20A Tlapansensnas 4.52
TocoenopatenbHan NPIMOTOMHAS 4.63
» NPOTHBOTOYHAS 4.54

OnHAKO TpH 3TOM CAEAYET YYMTHIBATh, UTO NOCKOJBKY BO3yXoHarpeBatemd Ki
MSTOTABJMBAIOTCA TOJBKO C GOBOAHLIM KAHAJNOM MM KJANAaHOM, TO NPH HOMHHAMb-
HOM pacxofie BOSAYXa uUepes KOHIMIMOHED MpPH NOJHOCTBIO 3aKPHITOM KJalaHe
pacxofi BO3Lyxa uepe3 BO3Ryxouarpesatendb coctaBut 1,25 G, Jas sribopa pac-
YeTHLIX HoMorpamM (puc. 4.49—4.54) cayxur taba. 4.24. TlocsefopatenbHas npo-
THBOTOUHaA O0BfA3Ka (HOMorpaMmel ua puc. 4.51 u 4.54) me pekoMenpyercd, HO-
CKOJIbKY NpH TaKOH CXeMe HOBBIIAETCH ONACHOCTh 3aMOPAKHERAHHA TeIJoOOMEH-
HHKOB.

IToBepxHOCTHEIE WeOpollaeMble BO3AYXooxaasutTead BO npensasHaveHs AJst
OXJIAXKTEHHA M OXJaxJeHUsi ¢ OcyllieHHeM Bosayxa. BosmyxooXnapuTesb COCTOHT
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Puc. 4.49—4.54. HoMorpamMmel Jisi pacueTa BO3JlyXOHarpeBateneli W BO3JyXo-
exaagwrenefi KonpguuKonepos K1 (HoMep pHCYHKa yKRasaH B IPaBoM BEPXHEM YTy

HOMOTPaMME).
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43 TEMJIOOOMEHHHKOB, YCTAHOBJIGHHBIX MOCNEJ0BATEIbHO B IAKET C YHCJIOM PsIOB
TeIJIOO0MEHHBIX TPYOOK N0 XOfy BO3jyXa of 5 o 7. XOJIOJIOHOCHTENeM CIyMKHT
X0MI0fHasi BOAA C JapJeHueM He Gosee 1,2 MIla. :

Pacuer NOBEpPXHOCTHEIX HEOpOLIAEMEIX BOSMYXOOXJajHTenell KOHAHUHOHEPOR

Kx ananornuen pacuery BospyxooxJafuTefell M GJOKOB TemOMaccoOOMEHA KOH-
aunponepos KTLI. TpeGyemsle HOMOrpaMMEL BHIGHPAIOTCS Ha OCHOBAHWH Tabus. 4.24.
Ipn sToM crepyer yuwteBaTh, 4YTO BOSHLYXQOXMAJHTSNH JOKHE HMETh Ha-
PaJIeNbHYIO WK NOC/IefOBATENbHYIO POTHBOTOUAYIO OGBH3KY N0 TeIJIOHOCHTEIIO,
. BenTHsTOpHEI® arperatsl KOHAHUKOKEPOB KA CiyKat s mepeMellleHus! BOS-
AyXa B KOHJHLNOHEPE W NOJAYH €r0 MO CeTH BO3JAYXOBOAOB K MECTAM NOTpebsaenns.
Benrarperar 114-70 Ne 6,3 15 konzmunonepa Ku-10A ¢ noctosnuol yactoTol Bpa-
Luenust paGouero KoJeca pasBuBaeT MakcHMasIboe fapenne | k[1a npn HoMEHATE-
HOH BO3LyXONPOMSBOAMTeNbHOCTH. Bentarperar 1I4-70 Ne 8 mns  KompumpoHepa
Kx-20A B 32BHCHMOCTH OT YaCTOTEI BpalleHHs passuBaer AasJenne 0,6; 0,8 u 1,2 l1a.
IIpousBORUTENBHOCTD  BEHTArPEratoB pery/MpYeTCs C NOMOIIBI0  HANpPasJsio-
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umx annapatos. Jlas BeiGopa BeHTarperatoB HeoGXOAWMO 3HATH PACXOR BO3AYXa
1 T0JIHOe a3POJHMHAMHYECKOE CONPOTHBJEHHE KOHIHLMOHEPA M CeTH BO3AYXOBOJOB.

Bospymmnble macasiueie ¢uiantpel ®C  konpumuonepos Ka-10A u  Ka-20A
aHasorwInsl Bo3ayHEM QuiibtpaM PC ronpuukonepos KTLL, a Bosaymbie Guint-
pul OP ¢ 06beMHBIM HeTKaHBIM (MMILTP YIOIIHM Ma'repna.nom — BO3JYILUHBIM (PHJIBT-
pam PP-4 konpumuonepop KTLI.

BcenioMorarenbHoe oGOpyACBaHUe BKJIOYACT: KJalldHbl BOSAYLIHBIE NpHeMHEE
IS PeryJupoBandM KOJHYECTBA NOCTYHAIOLIEr0 HAPYXHOTO BO3AyXa; KJ/alaHbl
BO3JlyIIWbIE NPOXOJHbIE JJIf PeryJAHpOBaHusi KOJMYECTBA BO3AYXA, MOCTYMAIOLIETO
B BO3ZYULIHble KaMephl; KaMepy OGCHY:XHBaHHA NPHCOSIHHEHHHX K Hell pabownx
cexIufi KOHMUMOHepa (KaMephl OPONIEHHS, BO3LlyXoHarpepareselt u T. J.); kaMmepy
BO3JYLIHYIO JIJSi CMEIIHBAHHA JBYX NOTOKOB BO3JlyXa M OOC/YXHBaHHg paGoyHx
CeKUHi KOHJWIHOHEPa; CEeKNWIO NpPHCOeRHHEHNs! KOHJHUMOHEPA K BCACLIBAIOLIEMY
narpy6Ky BenTarperara. Bee ceKnHn KOHJWIMOHEPOB, 32 HCKJIIOYEHHEM OpOLIeHUs,
YCTaHaBAKWBAIOTCA Ha ONOPHL. BenTarperarthl yCTaHABJKWBAIOTCSH Ha BHOPOM3O/HPYIO-
1iee OCHOBaHUe,

-

4.6. BbIBOP MECTHLIX KOHAWMLMOHEPOB

4.6.1. HEABTOHOMHbBIE KOHAMLIMOHEPDI

Konpmumonepst KHY-2,5, KWY-5, KHY-7,5, KHY-12A u KHY-18A npo-
W3BORUTENLHOCTHIO N0 BO3AYXY cooreeTcTBenno 2,5; b; 7.5; 12; 18 toic. M3/4 npex-
HasuaueHs! AN KPYIJOTONHTHOIO aBTOMATHYeCKOro MORJepIKaHMst B OOCHy:KHBae-
MOM NOMENIEHHMH 3aJaHHOH TeMIepaTypel W OTHOCHTeJNbHOM BJaxpoctTH. Temo-
H XojofiocHa(IKeHHe KOHMIIHOHEPOB OCYINECTBJARETCH OT  ILEHTPafM30BaHHBIX
HcTousnkoB. TemsioyocuTeNeM CIYMKHT Topsivas Boja € Temueparypott 130—70° C
Jas BospyxonarpeBatedisi 1-ro nopjorpeea u 70—40° C — piim  BOSAYXOHArpeBa-
TeNis 2-r0 MOJIorpeBa, a XOJOJICHOCHTeleM — XOJOfiHasi BOAa ¢ pacuetHolt Temrepa-
Typoit 8 C. Pa6ouee jaBienue Tenio- 1 xosofionocutens’ 0,5 MIla, naBsienne BOAE!
nepel. opcyukamn — 0,12 MIla.

Texnonornyeckas CXeMa KOHIMIIHOHEPOB IOSBOJAET HCIOJIbSOBATH HX KaK B
CHCTeMaX MNpAMOTOMHOIO KOHAMIHOHHPOBAHHS,, TaK M B CHCTeMaX C MepEofi peuup-



Kynguvend Bosgyxa u3 nowmemenuil. IlocaemoBatensHocTs 06paGoTKH BO3LYXa:
3200p HAPYIKHOTO BO3JlyXa, CMEIIEHHE €70 € PeHPKYASHIHOHHEIM, OYHCTKA OT IbLIY,
NepsHil MOJOTPes, OXNaXKIEHHE C OCYWIKOH H/H YBJaXKHEHHEM, BTOPOH NOXOrpes
W Mojiaya B nomeuenne. JdPEKTHBHOCTL OUHCTKM Bospyxa — 92%,

B koupunnonepax KHY-2,56, KHY-6 u KHY-7,5 Bo3ayx oxaaxjaeTcs B Ka-
Mepe opoiveHHs, a B Kouauunonepax KHY-12A u KHY-18A — B noBepxHOCTHEIX
OpotllaeMHX BO3AYX0OXJaJHTeNsAX. JJsi pacnelienusi opoliaoniell BORH UMEIOT-
Cs1 BCTPOGHHEIC HACOCH!, KoTophle B KoHAunuoHepax KHY-2,5, KHY-5 u KHY-7,5
CAYKAT AN CMEIIEHHST XONOKOHOCHTENS M PelMPKYJSNHOHHON BOABI H NMOAAYH ee
K popcynkam, a B konpuunonepax KHY-12A u KHY-18A — pa6oraior kak permp-
KYASIHOHHEIE.

B konpmnuorepax thna KHY npuMeneHa nHeBMaTwuecKasi CHCTeMa aBTOMa-
THYECKOTO Pery/HPOBAHHS C PAacXOAOM CXKATOro BO3JlyXa He MeHee 7,5 Kr/4 u Iap-
neduem 0,3—0,6 MIla. o~

Konpunnonep KTH-1,6-0,1 npoussofiutenbHoCThIO no Bo3ayxy 1,6 Teic, M3/y
npenuasHayen AJS NOLNEPKaHus B OGCAYXKHUBAEMOM NOMEIUEHWH 3aJaHHON TeM-
neparyput 20° CB pexnve Harpepa u 21°C — B pexume oxnaxienus. Ero Moxuo
HC£0/1B30BATh B CHCTEMaX KOHNIMOHHPOBAHNS C UEHTPAIH30OBAHHEIME HCTOUHMKAMU
TenJyio- M XOJOAOCHAGKeHHs. -

Konpuupenep KTH-1,6-0,1 paGotaer Ha CMeCH HapyMHOTO H  PeHpPRYJs-
LHOHHOTG BO3NlyXa HJH TONLKO HAa PEHHPKYJASLMOHHOM BO3JyXe €O craenyoueil
TexsuoJoryyeckoll cxemofi ero 06paGoTKH: CMELIEHHE, OYHCTKA OT NBLIH, HAarPeB HIu
OXJlaXKJieHHe B TNOBEPXHOCTHOM TelloofMenHuke. B saBucumoctn or TpeGoBanmi
006paGorke BO3AyXa B TeNOOCMEHHUK HOJAETCS COpPSivasi WM OXJAXJIeHHAs BOLA.
OrnocuTenbhas BADKHOCTb 06paGOTAHHOTO BO3LYXa He PEryAHPYeTce.

B KonjunHoHepe npefycMOTpeHa SAEKTPHYECKasi CHCTEMA aBTOMATHYECKOIO pe-
T'YJHPOBaHHsL.

4.6.2. ABTOHOMHDBIE KOHAMLIMOHEPDI

Konpuuuonepnt wwkaduoro mncnosmenns KTA-1-2,0-04B, KTA-1-3,15-01A,
KTA-1-4, 0-01A, KTA-1-6,3-01A u KTA-1-10-01A [npou3BOIMTEILHOCTBIO IO
Bo3fiyxy cootserctBelHO 2; 3,15; 4; 6,3; 10 teic. M3/u npepnasnavensi Ans Kpyrio-
TOMHMYHOTO KOHJIWIHOHHPOBAHWs BO3JyXa B CJYXeOHBHIX aJMHHHCTPATHBHEIX H
NPOU3BOACTBEHHEIX TIOMeleHusiX. PaGotaoT ma cMecH Hapy»HOrO H PeuHpEYJs-
IMOHHOTO Bo3/lyXa. PaCXOR HapyKHOro BO3JlyXa PEeKOMeHJYeTCs NpPHHMMaTh [
30% obweit Bo3ayXONPOUSBOLHTEILHOCTH.

Konpuujionep KTA-1-259BM-01A sBasercs Mommbmkauuell KOHJMINHOHEpa
KTA-1-6,3-01A u ucnosnssyercs L5 KOHAWUHOHHPOBAHHS MatlHHHEIX 3a10B OBM,
rae TpefyeTcs moflada BO3KYXa B IOANOABHOE NPOCTPAHCTBO.

B KOHMNHOHEpaX NOCIIOBATEIbHQ OCYINECTRBIASETCS] CMeLHBaHie HapyXKHOIo
H PeNUPKYNSINHOHHOTO BO3fyXa, OYHCTKA €FO OT IBLIH, OXJaKMEHHe C OCYHIKOiL,
Harpes H yBnaxuenre. Oxnaxaenne 1 oCylnka BO3AyXa OCYIIECTBASIOTCS B IOBEpX-
HOCTHOM BO3Jly XOOXJIafiuTeNe-HcrapHTeNe BCTPOEHHOIO XOJOMHJBHOTO arperara.
Jns narpeBa BosiyXa KOHIuIHOHEPH HMEIOT BCTPOEHHBIl 3JEKTPOHArpeBateip,
4 TaK¥ke NOBEPXHOCTHHIH TeNJOOOMEHHHK, MOJCOEIHHEHHBI K CHCTeMEe HEeHTpaiu-
S0BAHHOIO TemJocHaGXennsi. [/ yBJamHEHHsT MCIOJNHL3YETCS MOBEPXHOCTHHIH
YBIAKHHTENb.

Aptonovueii konpunponep KTA-2-5-01 nponsBOIHTENBHOCTHIO MO BO3AYXY
-b THIC. M3/y npenHa3HaveH JJiE KPYIJIOrOAMYHOIO KOHAHLMOHWPOBaHHSI BO3LYXa B
cIyxebHBIX, afIMHHHCTPATHBHEIX W HPOH3BOJACTBEHHHIX NoMemeHdsX. Koupumuo-
Hephl H3rOTOBJASIOTCH B JABYXGJOYHOM HCIOJHEHMH: BO3JyX0o0pabaThiBaromii H
KOHjeHCaTopHHl GnokH. KonflencaTopHEI! G/IOK MOXHO yCTaHaBJAWBATh Ha pac-
crosiiuk fo 10 M no ropusontany ¥ 70 7 M o BepTHKAJIH OT BO3RyXoo6pabaThiBa-
omero 6soka.

MunnmManbHas TeMmIepaTypa BOsfyXa, mpH Kotopolt XOJORMAbHEIL arperat
Moer HopMabHo padorars,~— 15° C. Konpusonep paGoraer Ha cMecH HapykHOro
U PeUHPKY/SIHOHHOTO BO3JlyXa, OCYLIECTB/AS ero OYHCTKY, Harpes, OXJaXKJeHNe,
OCYIIKY W yBiaxuenne. Bozfyx Harpesaercsi B HOBEPXHOCTHOM BO3JlyXOHarpesa-



Ta6nuua 4.25. Pacyer anTOHOMHOTO KOHJMLHONEDA

JleTnnit

O %

Sumnnt
HanmenoBanye Nokasarenedt Hcroutuk, ¢opmysia NepHOS, neprox,
) 'Pacue'mme TapamMeTphl RapyKHOYO BO3RYXa:
tH, °C —24 27
. wIlm/ur CHull 11-33-75 —23 52
H
dH, r/Kkr 04 98
Py % 80 44
PacueTHEle TIAPAMETPHI BHYTPEHHETO BOSAY-
Xa:
1., °C - 20 23
ln' RIM/Rr 31,2 49,8
ag, r/Kr 4,4 10,5
Dy % 30 60
TensonocTynJienns 8a €4eT conHeuwHoll pa- | Ilo pacuery — 2000
Zwawm Q¢ e Br :
TensonocTyunenust oT Joael Q,. Br Tabn. 2.24; Q.n == gn 2085 2085
Tennonocrynienua OT BHyTpeusux ucrou- | Ilo pacyery 600 400
HuKoB Qg . BT h
Hecromnencuponattbie TeniolloTepy uepes » 1200 —
Orpampanle KOUCTPYKUBR Qg p BT
HabuTounne Tennosppenenus Q, Br Q Qc p + Q + 1485 4485
+ Qg —
Ha6rnTounnie Bnaroepiienenus W, kr/a Ta6n. 2.24 1,05 1,35
Vraceoit koa¢dunpenT Nyua npouecca pas | (4.24) 5090 11 960
noxewenus &£, KIxK/Kr -
CannTapyasi HOpMa PaCXOJa HapYKHOTO FOS-. - 600 600
vXa 13 pacuera 40 M3/(u.ven.) L - Méfy 6 s
sBuTounas Temneparypa yiaasemoro pos- | 110 PaCueTy Eospyxo-
Byxa Alyy, °C , paspaun
D?uﬂ%’eue napamMeTph! TIPHTOYHOTO BO3RYXa: 14 17
r' kI /Kr Ho pacuery; 19,4 42
r/ur I — d-puarpammMa 2 9,8
,.,,
% 20 80 -
Pacue'muﬁ PacXOfl BeHTHISILUMOHHOTO BO3AY-
xa: (4.14) 453 2070
O x:/‘i =G/1,2 360 378 1725
PazHocTb sHTANbLNME TPUTOYHOTO W BHYT- Al == 1’2L 2,2 6,7
PEHHEro BO3AQyXa TIpH PaCXOfe BeHTHUANIH- i
OHHOrO BOSRYXa L == 2000 mM3/u Al, wII®/MmMr
DaxTiHueckHe napame’rpbl NPUTOYHOFC BOS-
Xa (nocjle BeHTHAATOPA):
me °(c HmARTOpa): 18,7 17,7
n Ilo pacuery;
. 29 43,
,:;, RIL# /KT I — d-puarpaMma .3 1
* . 4 9,9
d ™ r/®r
o % 29 78
OaurRueckye napaMeTpEl MPHTOYHOTO BO3KY-
Xa (KO peHTHAsITOpA):
£, °c ) V| To e 17,7 16,7
-
I, klwfr 8 21
. 4 9,9
d_. r/&p
34 83



ITpodonicerue maba. 4.25

Hantieroanue nokasareneii Hcrounuk, ¢opmya ggy::: ﬂ:i;‘:;ﬁ
TapameTpni ToUkk CMeCH HapyXHOrO H pe-
HUPKYJISIMOHHOTO BO3[IyXaj :
tc' °C Ilo pacyery; 6,8 24,2
’C’ Kﬂ,)!{/Kl‘ I — d—)marpaMMa 14 9 . 50.5
de r/Er 3,2 10,3
Do % 53 53
5&“”0389! Harpyska Ha BO3AYXCOXJ2AHTENb Qo= - -_— 5600
B.O
120 (I —r 5
= 3,6
Tensiopasi Barpy3Ka Ha BO3J[y XOHArpeBaTelb ,
Qh Br, ¢ yyeToMm Toro, §t0 mponecc ys- 12Lae ¢y — 1)
Q, = ——b 7270 —
JTa)KMEHHs] TIPOTeKaeT TpH NOCTOSIHHOH TeM -~ H 3,6
neparype 'n
DakTHueCKast  XOJIOJONPOH3BOAHTEIILHOCTE (4.108) - . 8820
XONO/HAbHOTO arperaTa (Qy ;== 9300 Br,
Loy =22°C, ty y=1£,=242°C) Q,, Br
QakTHYECKas TENJONPOU3BOAUTELHOCTL BO- (4.109) 7990 —
HAAHOTO TenJsoobMentuka (Qp y; = 14 500 Br,
‘;"H= 95°C, fyu= tc =6,8°C, tyopn=
=130° G, Iy gy y= —30° Q) Qp. Br i
KosiuyecTeo BOIBI, HCMapsiowelcs B napo- Wch = l,2LT (a';l —_
reseparope, Wucn' Krfu —d) 10—3 1,92 -

Tesle, NuTaeMoM ropsiuelt Booft OT HEHTPAIUIOBAHHOIO HCTOYHHKA, OX/1aMAAeTCs B
[OBEPXHOCTHOM BO3JlyXOOXJa/inTe/Ie-HCnapuTe/ie XOMOAWILHOrO arperara. ¥ Baax-
HEHHe BO3AyXa OCYLIECTBASETCS C MOMOINBI0 NapOreHepaTopos r{pﬂmoro nelicTBHS
(narpesatenu TOH-39).

4.6.3. PACHET MECTHBIX KOHA“U.MOHEPOB

Pacyer u BBHIGOpP MECTHBIX KOHJMIMOHEpPOB MPOMIBOASTCE B COOTBETCTBHH
c ofmenpuHaTol MeroiMKoli pacyera KOHEHKHOHEPOB, paloTalonMX 10 NPsSMO-
TOYHOH CXeMe WM cxeMme c mepBolt peunmpkyasumel. Ilpu stom yunrteBator, uTO
XapaKTepHCTHKH XOJIOXO- W TEIJIONPOH3BOAKTEIbHOCTH NPHBENHH B nacroprax
KOHJMIHOHEPOB JJ/Isi KOHKPETHHIX PeKHMOB.

Xo0J10#0TPOHSBOANTENLHOCTL ), ;) XOMOMHALHEIX ATPEraToB ABTOHOMHBIX KOH-
nuiuonepos onpefieasiercs no I'OCT 10 808—73* npu temneparype Bosflyxa Ha
BXOJE B Bosnyxooxnanme.nb-ucnapm‘e.nb ty un= 27° C ¥ Temneparype oxnaxna-
Ioutel BORE! HA BXOJle B Koupencarop fy,, == 25° C. Ilpu apyrux yciosusx paGo-
THl BO3ZLYXOOXJAJWTEI €ro XOJORONPOHSBOIAWTENLHOCT, BT, paccunTeIBaercs no

bopwyae 3.54+-4) (! 1,5
Qx=Qx.n[l+ G544 lou— ”"")1:(;( 2 e — ‘"“)]. (4.108)

riie I, , — ¢dakTriueckas TeMIepaTypa BO3JlyXa Ha BXOJe B BO3JyXOOXJAJHTeJb-
ucnapuredns, °C; f,, — ¢akTHuecKas TeMmmepatypa OXJaxJaiollell BOAE! Ha BXOXE

B Konjiercartop, °C.
TensonpoH3BOAKTENBHOCTD BO3JyXOHATpeBaTeNs, BT, npu pabore B ycnonuﬁx,
OT/MWHEIX OT MACNOPTHBIX, ONpeessiercs Ho Gopmyae




th - tn.u
QT = QT.U t — 1 B
wH.O B.H.TT

(4-109)

roe ¢, o ¥ by o — TMACHOPTHEIE SHAYEHHMS TEMINEPATYPH COOTEETCTREHHO BOSAYXA
# BOABL Ha BXOEe B BOSAyXoHarpesatenb, °C; Q . — TerIONPOH3BOAUTENLHOCTD
BO3Jly XOHArpeBaTeNs, NPHBEJeHHAs B NACNOPTe KOHAKWLNOHepa, Br.

Tlpw pacuere ciefyeT YuHTHBATL TaKKe, YTO B HEKOTOPHIX KOHAHIHOHEpPaX
yBIakHeHHe NPOH3BOXHTCS C MOMOUIBIO NMAPOTEHEPaTOPOB WPAMOro AeficTous
Jlyd Mponecca yBjaXKHeHHs IPAKTHYECKH COBNajaer ¢ Junuell { = const.

ITocKONBKY ABTOHOMHBIE KOHJWIHOHEPHE!, KaK MPaBHJO, WMEIOT OTPaHWYEHHYIO
MOIIHOCTD YBJAKHWTENs, HapaMeTPsl BHYTPEHHErO BO3JyXa NPHHHMAIOTCH MO MH-
HEMAJBHO JIONYCTHMBIM HOpPMAaM. ~

Nprmep. TlonoGpath aBTOHOMHEI! KOHJAWIHOHED JJisi NOMELIEHHS IMJIOWALLIO
108 m? u Bricotoft 4 M. Koarwuectso mopedt — 15 we.

Pesyanrarsl pacuera npubefensl B taba. 4.25.

INo pacuernomy pacXolly BEeHTHJASIMOHHOIO BO3JlyXa NPH NPHHATHIX napa-
merpax (cm. Ta6a.} 4.25) L = 1725 m3/4 Kk manoueiilieMy -pacuery IpHHHMAETes
roupunyionep KTA-1-2,0-04B. PekomennyeMelil pacxol HapyXHOrO BO3LyXa cO-
craBaser 30% ofmero pacxoma: L == 2000 m3/u; Ly = 600 wm3/u.

Konpuuuonep nopoGpan npasuibHO, NOCKOMEKY Qx > Q o (8820 > 5600);
Qr > Qy (7990 > 7270), a KonwuecrBo HcnapuBulefics Baarnm W, =1,92 kr/1 ne
NPeBEIIIAeT NacOPTHON BJArONpOn3BOAWTE/ILHOCTH YBJIAXKHUTENs, paBHOH 2 Kr/u.

4.7. BIEOP M PACYET CMCTEM BO3[IYXOPACMPELENEHMS
4.7.1. OCHOBHLIE CBEAEHMSI O NMPUTOUHLIX CTPYSX [5, 6, 19]

Bospymmas crpys o6pasyercs B pesyJ/bTaTe NPHHYWTENEHOTO MCTEUeHnsT BO3-
JlyXa M3 BO3JlyXopacnpefle/lHTebHoro yerpolictsa (puc. 4.55—4.61), B sasucumocTn
OT KOHCTPYKNIHH Bo3flyxopacnpenenutens (BP) ctpyu moryt 6uthb NpaMOTOUHBIME
H/H 38KpYYeHHBIMH.

HNpsvoTounble cTpyH NOAPAasfe/siOTCs HA KOMIAKTHEE W TJOCKHE, Y KOTOPBIX
BEKTOPH! CKOPOCTH HCTEUEHHs MapajulelbHBl MeXIy coGol, a Takike BeepHELIE u KO-
HHYECKHE, Y KOTOPHX BEKTOPHl CKOPOCTH HCTe-
4eHnsi 06pasyloT HEKOTOpHIE yros. 3akpyueH-
HEIE CTPYH NOJIpasfeNISoTCs Ha NOJHEIE BeepHule
H KOHHUeCKne. BeKTopel CKOpPOCTH HCTEUeHus Y
HHUX CKJIaJBpIBAIOTCA W3 BEKTOPOB CKOPOCTH MO- s
CTYNaTeJEHOTO ¥ BPAIATENLHOTO JBHKeHHH.

|- ;ﬁ_l'”

£,
LA '~
Puc. 4.55. Cxema nojauw Bo3fyxa BP, pacno- al —4 g AR

€ JIOXEHHEIMH B paGoueft 3oHe. = a3

Makcumannbubie CKOPOCTH ABH)KEHHsI BO3JYXa Uy, W3OHTOYHBlE TEMIEPATYpH
Aty ¥ KOHueHTpanvH BpeiHBIX BewecTB AZy B CTPYsX Pacnofararrcst Ha ycJos-
HBIX IOBEPXHOCTSX MakcHMalbHEIX napamerpoB (IIMII). 3nauenuss napamerpos
BO3JyXa YMEHBIIAIOTCH K TPaHHLAM CTPYM H IO Mepe YIaNeHHsl CTPYH OT MeCTd
HCTeUeHH . )

©opMa CTpYH 3aBHCHT OT KOHCTPYKTHBHEIX ocoGenHocteil BP, B Tom uncie ot
oGOpM/IEHHST BO3AYXOBBITYCKHOTO OTBEPCTHS. -

KomnakTuEle CTpyn OCpasylOTCs IPH HCTEUEHHH BO3Jlyxa H3 OTBepCTHI,
HMeIOImX Kpyriylo Win Gauskyw K kBagparHoii ¢opmy. B srvom cayuae IIMIT
npeacTaBiser coO0H NPSMYIO IWHHAIO, COBNANAIOIYIO C TEOMETPHIECKOH OCBIO CTPYH.

Beepnrie crpyu 06pa3yiorcst Py NPHHYAXTENbHOM YBEJIHYEHHH YIJ1a PACKPBITH
CTpyH. Paznuuaior nosHble BeePHBIE CTPYH, ¥ KOTOPBIX Yrodl PACKPEITHE COCTaBJSET
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" BP, pacnonoxeHHuME BRine paGoueit

360°, ¥ Heto/HEle, Y KOTOPHIX 5TOT yroa wmeHee 360°. ITMIT npexcrapister ¢odoi
IJIOCKOCTB, COBNAAAIOILYIO C IVIOCKOCTHIO IPHHY HUTEILHOIG YTJia PacKphITHE CEPYH.
Konuueckne ctpyd o6pal3yloTcsi TaKike Npu NPHHYAUTENBHOM YyBEIHUEHHHU
yraa packperris crpyd. TIMIT npencrasisier coGod KOHMYECKYIO IOBEPXHOCTD.
Tlnockre cTpys o6pasylotcss NPH HCTEUEHHH W3 BRITSIHYTHIX NPAMOYIOJBHEIX
orsepcrnii. IIMIT npencraBaser co6oii HIOCKOCTb, COBHANAIONIYIO € FeOMeTPHYECKOMd

Puc. 4.57. Cxemnl nmojaun Bo3ayxa BP,

PACHIONOKEHHBIME  Bbille paoueli SOHEI,

NpH yAaJeHHH eT0 B 30HE HeNOCPeICTBeH-
HOTO BO37IefiCTBHSA CTPYH:

a — MAOCKAast, uNd HOMNaKTHasl cTPysa: 6 —
BeepHas CTpys.

Prc. 4.56. Cxemm Domaud BosfyXa

SOHEI, IPH YJIAJIEHHH €rC BUe 30HH He-
MOCPEACTBEHHOI'O BO3JIEHCTBHSI CTPYH:
a — HacTuJjalollasgics CTpyst; 6 — Hena-
CTHAAIOLIAACA CTpYH.® .
. .

TIOCKOCTBIO CHMMETPHH CTPYH, NapaJuienbHoli GoJbilell CTOpOHe MPAMOYTOIBHOIO
orBepctHs. O6pa3yolyocs Opy HCTeYeHHH H3 BBITSIHYTOLO [PSIMOYTOJBLHOIO OT-
BEpCTHS CTPYIO PACCUHTHIBAIOT KaK MJIOCKYIO Ha paccrosinih X < 6/, rae lp — pas-
mep Gouplel cTOpoHE! npsMmoyroaseoro orseperns. [lpu x > 6l ctpyio paccuu-
THBAIOT KaK KOMIAKTHYIO.
- BaKkpyueHHEe CTPYH 00pasyloTcs IpH YCTaHOBKE 3aKPYYHBAIONMX YCTPOHCTB
B HOABOZseM notpy6ke BP wiwm npu TanrenuuaibHom MOABOJE Bo3yXa K BP u
HMeoT (opMy BeepHOM H Konuueckolt ctpyd. IIMIT npez¢taBiaer cofolt COKHYIO
TIOBepXHOCTh, Npwuenm TIMIT mst cxopocru (ITMC) He Beerpa cosnagaer ¢ TIMIT aast

nabbiTounoti Temneparypu (IIMT) u koupentpappn (TTMK). -
Crpys cuntaercs cBOGOLHON NPH YCJOBHH, YTO 3aKOHOMEDHOCTH €€ HCTeYeHust
He HaPyWIAlOTCS BANSHEEM OTPaHWYMBAOLIMX MJOCKOCTEH H COCemHHX CTpYH.

L Puc. 4.58. Cxemet mojayd Bo3fyXa
BP, pacno/oxxeHHEMH Bhile paboueit
8OHEI, KOTJa ITapameTpel ero B pao-
yeli 30He (GoOpMEpYIOTCH OOpaTHEIMH

TIOTOKaMH:

a — HagTusiawiasgca CTIPys; 6 — HeHas
cTHJIAWANACA CTPYS.
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B nonepeynbix ceuennsiX cBoGopHON BO3AYIIHON CTPyH HA HEKOTOPOM PaCCTOSHMH
OT Hayasla WCTedeHHs! yCTaHAaBJHBAIOTCH, KaK MpaBHO, MOZO6Hble NPOPUIN napa-
MeTpOB BO3/YXa.

O6pasyionmecs: B ioMellieHHH NPHTOYHBIE CTPYH Pa3BUBAIOTCH Kak CBOGOJHEIO
JIO TeX nop, NoKa IVIoLab WX NOMePeyHoro CeyeHNs Fcrp HE ROCTHrHeT BeJHUMHE,

pasHok npumepHo Y/, naomany novemenusi Fy ., npuxofsinelicss Ha OAHY CTPYIO.

Ceuenre crpyn, pust kotoporo Fe,, = Fo /F, . =~ 0,25, HaswiBaercsi MNepseM
XpUTHYeckuM. 10 Hero HHAynHpoBaHHEe o6paTHbe TOTOKM HE OKA3HIBAIOT Ha CTPYIO
8aMETHOrGC TOPMO3SILIErO AeHCTBHS.

Tlocsie Toro kak crpyeli npofiieHo nepBoe KPHTHUECKOE CelleHHe, HaunHaeT CKa-
BHIBATHLCS, ee CTECHEHHe; CKOPOCTh BO3AyXa najiaeT GulcTpee, YeM B CBGGORHOH cTpye,
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Puc. 4.59. CxeMbl mojauy Bo3ZyXa NpAMOTOMHEIME CTpysamu BP, pacnosoeHHs-
MH BBInE paGoueil 30HBI:

a — 2, A — rOPH3OHTAJIbHO C HacTUJiaHueM; @, ¢ — FOpH3OHTanbHO.Ge: HaCTHURAHUN; X,
8 4 » NlOf, YIJIOM K [OPM3OKTaJibHON NJOCKOCTH; K — BOPTHKANBHO CBEpXY BHU3; M —
FOPH3OHTaJIbHO C HACTHJAHWEM H BePTUKAJLHO CBEPXY BHH3 (LBYXCTPYiiKo).
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Prc. 4.60. CxeMBl nofiayn Bo3lyXa NPSIMOTOYHEIMH CTpyAME BP, pacnofic:eHHH-
MH B pabouelt sone:

@ — ropu30NTaNibHO; 0 — BEPTHKAJIbHO CHH3Y BBepX 0e3 HACTWIAHHUH, 6 — BEPTUKAJLEO
CHH3Y BBEPX C HACTHJIAHHEM.

a M36EITOYHAas TeMneparypa — melsnenuee, Hauunas ¢ ceyenus, Koraa FCTp = 0,4,
TonepeUunble pasMEpH CTPYH HAYHHAIOT YMeHbIIATHCH — CTPYs 3aTyxaer. Ceuenne
CTPYH B 9TOM MeCTe HOCHT Ha3BaHHE BTOPOTO KPHTHYECKOIO.

Yc/I0BHS pasBHTHSL CTECHEHHOH CTPYH yqn’mnaxo'rca BBEJICHHEM B pacyerHble
dopmynel koshdunHenTa crechenns k.

Ilpn pacnpocTpaneHHn NPSIMOTONHOI CTPYH nﬁm«mn orpakaeHusi ofpasyercs
HacThjamascs crpys, B Kotopoit ITMIT npakruueck COBMAfaoT ¢ MAOCKOCTHIO
orpaxjenvs. MakcuMa/ibHas CKOPOCTb B TAKOM cTpye YBeJHYHBAETCS 1O CpaBHe-
HHIO CO CBOGOAHOH cTpyeli npuMepro B V2 pasa.

T'oprsonTadbHBIE KOMIAKTHEIE CTPYH HACTHJAIOTCS HA
HOTOJIOK, eciu BP Haxonurcs Ha paccrosium or noaa b > T amn
> 0,65H o, The H_, — Becora nomemennsi. [lpu , ///

x
£

Puc. 4.61. Cxema nopauu BOsiyXa SakpydeHHBIMH CTPYsi- %
MH ropuzonTanbho BP, pacnionoxenssvu B paGoyeii Soue. IS




0,65H,, > h > 0,35H,,,, kOMnakTHele CTpyH He OyAyT HacTuaatbes. Beepuble

W IJIOCKHE CTPYH Menee YyCTOHYWBH U ¢ yfandenuem ot BP mactuaarorcs ra 67u-
Katllilee OrpakJieHHe HE3aBHCHMO OT 3HadeHns h.

Ilpy noxave BO3JyXa B OMEIIEHHEe HECKOALKHMH NPHTOUHEIMH CTPYSIME MOXeET
MIPOHCXOIKTD KX B3auMOZleHiCTBHe, YTO YYHTHIBAETCS BBEICHHEM B pacieTHEe GopMy-
A6 Koa(dbuunenTa BsanmoelcTBus ky. Ilpu sToM SHaueHus mapaMerpoB BO3LyXa
YBEIHUHBAIOTCH N0 CPAaBHEHWIO C NapameTpamy BO3JyXa OJ(HOH CTPYH.

BsauMojieiicTBre cTpyii He YUWTEIBAETCH, €CJH CTPYH Pa3BHBAIOTCH B CTeCHEH-
HHIX YCJIOBHSIX ¥ OTJIeJIeHEl APYT OT pyra o6paTHEIM OTOKOM, OTKY/Aa OCYIIECTBIsi
ercsl MX MOJIATKA, NPHBOASIIAS He K YBEJTHUYEHHIO, 2 K YMEHBLIIEHHIO CKOPOCTH B
cTpye. D10 yuuThBaeTCsi BBeIeHHeM Koadduiuuenta crecHenus k.

" BeHTHASnMOWHBIE CTPYH MOT'YT Da3BHBATHCS B H3OTEPMHUECKHX H HeH3OTepPMH-
YeCKHX YCIOoBugX. M30TepMHIeCKHME SBASIOTCH YCIOBHs, NPH KOTOPHIX TeéMnepary-
pa NPHTOKA He OTNHUACTCS OT TeMIeparyphl BO3NyXa B

9, N s noMeueHusTX. Ilpu HEW30TEPMHYECKHX YCJOBHSX TeM-
: neparypa NPHTOKa OTJHYaercs OT TeMnepaTypel BO3-

IyXa B NOMeleHHsIX. B HeH3oTepMHUECKUX YCJIOBHAX

- NPHTOUHBlE CTPYH PasBHBAIOTCH MOJ, BJHSIHHEM HHEp-
IIMOHHBIX W TPaBHTAUHOHHBIX CHJ, BOSHHKAIOUIHX 33
\

CYeT Pa3HOCTH IJIOTHOCTEH BO3lZyXa B CTpye H B NOMe-
meHnn. o Bo3xeHicTBHEM IPaBHTANMOHHEIX CHJI H3Me-

Prc. 4.62. Cxema BoanyurHolt CTpyH.
L]

HsieTCs AajbHOOOMHOCTDL CTPYM, ee TPACKTOPHS, Hapymaercsi NoJo0He CKOPOCTHEIX
H TeMNepaTypHEIX nojeli B nonepeyHbiX cedeHusix cTpyH. JIas otpakenus Baws-
BHSl TPABHTANMOHHEIX ¥ MHEPLMOHHEIX CHJ Ha (OPMY TpPaeKTOPMH CTPYH H Ha
MakCHMaJ/IbHEIE NapaMeTPhl BO3AYXa B HEH B pacuerHule GopMyJbl BBOXHTCS KO3}-
(UILIMEHT HeW30TepMHUHOCTH Ky, CBH3AHHEIH C KpHTepHeM ApXuMmena.

B c1pye, BEINYIIEHHOH TOPH3OHTANBHO HJIH TIOL YI/IOM K POPH3CHTANBHON M0~
CKOCTH, TPAeKTOPHS NOTOKZ BOSJAYyXa NOAHHMAaeTCs BBEPX, €CJH CTPys Harpera,
HJlY ONYCKAeTCsa BHH3, €C/H CTPYys OXnamlleHa. Ilpn BepTHRaNbHON Nozade BO3My-
Xa TpaeKTopHsi CTPYH npsMo/uHelina. B ciyyae pasHoHanpaBjieHHOro JEHCTBUS
APXMMENOBBIX ¥ HHEPLUWOHHHIX CHJI BHINYLIEHHAS BEPTHKAJILHO CTPYS 3aTOpMaKH=
BATCS H Ha PACCTOSIHMH X, . MEHSieT HaDpaBjeHHe CBOErO ABHIKEHHs Ha ofpar-
Hoe, ’

BeprukalbHpie CTpyH, NOJAHHEI® CHH3Y BBEPX H HACTH/AIOMWINECH HA IOBEPX-
HOCTb OKHa HWJIH CTeHEBI, PacnpOCTPaHSIOTCS BJOJb NOTO/KA TOPH3OKTAMALHO, NPHYeM
OXNIAK/IEHHEIE CTPYH HA PACCTOSHHM X, OTPHIBAIOTCH OT IUIOCKOCTH MOTOJIKA.

Harperast uji oxJiaX<feHHasi CTPYsl HE3aBHCHMO OT CXeMEl ee HOJlaul COXpaHsi-
€T HanpaBJieHHe CBoell OCH NpaKTHYECKH HeWsMeHHHM Ha paccroshuM x < 0,46H,
rae H — reomeTpriecKkasi XapaKTepHCTHKa CTpyW, onpefensiemast no ¢opmydsiam
(4.1200 u (4.121). Ilpw BepTuKaibHON nORaue BO3JYXa HEH3OTEPMHYHOCTH
MOXHO He YUHTHBaTth, ecyim x < 0,3H /s KOMOAKTHBIX W IVIOCKHX CTpyl H
x < 0,4H — pjs "Heno/IHBIX BeepHEIX CTPYH. JTO CHpaBefJHBO Kak s crpyh,
HACTHJAIOIIKXCH HA IVIOCKOCTh, TAK H JUIs Henactwamoumxcs. IlpH pacuere cie-
Iyet onpeflensitb H 10 COOTBETCTBYIOHIHM 3HAYeHHSIM 1 W 1, YUHTHBAIOLINM YCIO0-
BHA PacOpOCTPaHEHHs CTPyH (C HACTHJaHHEM nau 0e3 HEro).

B saBHCHMOCTH OT xapakTepa M3MeHeHHI! napamerpos Bo3Jlyxa (HE3aBHCHMO OT
YCJOBHE pacnpocTpaHeHHsl CTpyit) CTpyH MOryT OBITH paspielieHbl Ha OTHENEHER
yuactkn (puc. 4.62).

Jas® npsIMOTOUHBIX CTpYH HayalibHBI YYaCTOK XapaKTepusyeTcst TeM, 4TO
S0HA C MAKCHMAJLHEIME IapameTpaMH BO3JlyXa B CTpye cocTaBiser ee sapo. Oro
SaHWMaET BCIO IMOIUAJL NONEPEdHOTO CeUeHHSI CTPYH B Hauaje yJacTKa H «pasMel-
BaeTcs» K KOHIY YYACTKA, TJie MAKCHMAJbHBE 3HAUEHHSI NApaMETPOB COXPaHsIOT-
cs TonbKo Ha IIMIT. B kouie HayaJbHOrO yyactka (OpPMEPYIOTCH NOXOGHBIE Mpo-
¢uH ¥ Nons napametpop Bosuyxa. JlJHHa Haya/JbLHOrO yYacTKa 3aBHCHT OT CKOPOC-



Tatnuna 4.26. OcsoBrble 328BHCHMOCTR JJIS1 PACYETa NPSAMOTOUMBIX CTPYH

MNapawverp 3aBuCHMOCTD IIpumeyaHus -
JlnHHa HAYAILHOTO YUacTKa, M, _
%5 CKODOCTH [BMMEHHs BOS- Ygay=mVF, (4110) gg;;omax’mmx M BEePHBIX
Ryxa B cTpye Xyaq = mb,  (4.111) | Mt nnocxux erpys
To 1Ke, ANIA TEMNIEPATYPbI B KOH- Xyaq=nVF, (4112) | [IN7 KOMIaKTHHK W Beep-
LeHTPAUMH BPEAHSIK BELecTs HbiX CTPY¥
Xyaq = n2by  (4.113) | [t naoCKux CTpyit

MaKcuMaJiblEe TapaMeTphl BO3-
Aysa B PpacueTHOM CEYEHNH
CTPYH HA HAUANLHOM YyaeTHe:

CKOpOCTBb, M/C

H30HITOYHAT TemAepaTypa, °C

To e, Ha OCHOBHOM YuacTKe:

CKOPOCThH, M/C

u36LITOYHas TeMmepaTypa, °C

TeoMeTpuueckas XapaKTepHCTH-
Ka CTPYH, M

Texytuuit kpuTepuil. Apxumesa

CBs3b  3HayeHHl reoMeTpHue-
CKOlt XapaKTepuCTHKH H TeKyliie-
ro Kpurepusi Apxumena

léoaq;idmuueur CTeCHEHRs CTDYH
c

Koadd T ofieiicTB
B

Kosbdupueur ueuzoTepMUYHOCTH

k, npu pasHOHampanseHHOM

AEHCTBHY apXuMepOBBIX W UHep-

UHOHHLIX cull Ans 6 < >
> o

& 14,7

(4.114)

vy="oky V kxc

— 1
Bty = 0t Ve~ -

(4.115)
. my, V'F,
By ok by (4.116)
v, :—.ﬂ___ﬁ_“. kaBkH 4.117)
Vx
Al — n{ty VF, . ky
x x kR,
- (4.118)
A — nOtg Ve ke
* Vx ke
(4.119)
mvy 4/ Fy
H e 545 (4.120)
VnAtn
=~ (mv.,)‘
s/ v o)
(4.121)
x\t
Ar, 5 By (4.122)
Uy (273 £, )

x \2
Ar =12 (—H——) (4.123)

x )3
Ar, = V(T) (4.122)
Io ra6n. 4.27, 4.28

Ilo ra6n. 4.29

ITo rpaduxy (puc. 4.63)

JLJ1T HOMNAKTHEIX, BeePHHX
M KOHHYECKHX CTPYH

[Nt naockux crpyil

JIJ151 KOMIIBKTHBIX, BEEPHBIX
H KOHWYECKHX CTpYhH

Hanst onockux crpyd

JNs KOMIAKTHBIX M Beep-
HbIXK CTPYit

Jnst nNoCKux CTpyit

JJisi KOMIIAaKTHBIX H Beep-
HBIX CTPYH

Hna nnockux CIpyR

Jnist BepTHKANbLHbIX CTPYH



Hpodorscenue moba. 4.25

Hapamerp 2 5BUCHMOCTDL IpuMeyauns
Kosddumueur HeHsoTepMIN- 3 % 2
HOCTH ki, TIpW BepTHKanbHOR NO- | K, = 1+ (T) (4.125) | [ woMnakTHEX cTpyit
nave Bosnyxa CBePXy BHMS sl
3 .
K7 < —— <100 -l = i(i)z (4.126) | Jlnst  venonmbix  BeepubX
Fy H 2\ H cTpyit
3
x \3
k, = 1 24/~ -—) JJ1a nnoCKHX cTpy#h
" i (H 3HaK «—» JAJs BarpeToro
BO3YyXa, «-}» BJASA OXJaX-
(4.127) | pennoro mosnyxa
To e, pan H > 100 b =1 —_
n
Fo

](osdadmuuem HEN30TEPMHYNOCTH

,; TIPH TOPUSOHTaNbLRON Nojaue
noapyxa HERACTRJIAIOLIMMHCS
CTPyaMn

Koshduuyent nensorepMuurocTH
kH HpH TIOAaYe BO3JyXa NOK
¥YrJjioOM K TQPuaoHMTaJbiOMN NJoc-
KoCTn

FopusoHTanbuoe paccronupe
OT BO3YXOpacnpefenuresina zo
BXOJIa TEOMETPHYECKO.  oCB
CTPYH B O6CIIyMHBaeMyIo 3ony
(mopaya No cxeme, npwBefen-
HOl na pue. 4.59, 8, oxXMaxKueH~
HOTO ¥ TIO CXeMe, HpPHBEAEHHOM
Ha puc. 4.59, s, rarpetoro Bos-
AyXa NOA YrJioM K ropusou-
TaJbHoH ILIOCKOCTH) X, M

To xe (mopada ropM3OHTANLHO,
no cxeMe, NpPUBENeRHMOH ha
puc. 4.59, 0)

MecTo OTphlBa HaOTHJSAOWENCs
CTPYH OT NOTONIKa NPH INOAaue
BO3/\YXa IOPU3OHTANILHO NO CXe-
Me, npnaeneﬂuoﬁ Ha pnc 4.59, e,

Xogp: M

R, —_~]/| t(—,’;—)" (4.128)
W VT

kH =Ccos & VCQ52 o 4

(4 129)

“as =3

T ZEEVIY)
+isinta 2 (Fema) |
(4.130)
kH =cosq (4.131)
kH = Vcos a X

ceess
xl/ €082 g -} [sina +

+ V(Tcxo_ﬁ_)slz

“.139)

1
k ==
H Veos

Ilo nomorpamme na puc. 4.64 .

(4.133)

=3
x=3/5H (4.134)
5 vy
_ Y
X = ~o16 (4.135:
Xorp==05H  (4.136)
xoTp =0,4H - (4.137)

Jns xoMOakTHHX CTpY#H

Haa onockux cTpyh
B dopmynax (4.18) n (4.19)

Jns ROMIakTHEIX CTPYH B
dopmyne (4.116)

B opmyae (4.118)

Ias onockux cTpyll B dop-
myse (4.117)

B dopmyae (4.119)

Beauupnol y aapalorca -

JlJ1st KOMHOaKTHRIX W Beep-
HBIX CTpYH

JAns nnockux crpyit

-

JJis1 KOMOAKTHBIX CTpyit

Jas NJAOCKUX 1 Beepﬂhm
cTpyit



[Tpodornceniue mabn. 4.25

ITapamerp

3aBHCHMOCTD

IMpumevanus

MecCTO OTpBIBA CTPYH, HACTUJIA-

jomelicA Ha NOBEPXHOCTb OKHA'

WM CTEHH!, & 3aTeM Ha IOTOJIOK,
pH fopadye BOSAY Xa BEPTHKA b~
w0, M0 CxeMe, NpPUBEAEHHOI Ha
puc. 4.60, 6. Xorp. M

JanbuoGofHOCTD  CTPYyWw  mpH
BEPTUKAJILHOR M0 aye HATPETHI-
My CTDYAMH BHM3 HJIH OXJaX-
FeHHbLIMH ~— BEePK, KoOrpa oT-
CyTCTBYIOT OrpaHHyeHus [0 BbI-
coTe (cM. exemy Ha puc. 4.60. 6)

*yake M

MaKeyMallbBEIe NapaMeTpst Bo3-
Ayxa B of6paTHOM MoToKe IpH
Nofave BO3XYXA TropUSOHTAlIb-
HBEIMH (PSIMOTOUHBIMH  CTPYIMH

Bpiiue paboyelt souw (pHe. 4.59,¢)

. "CKOPOCTE Unage ofpr M/C

H30HTOYHAS

TeMneparypa
Atyakc.o6p °C ’

Paccrosiupe or BP j0 ceyeunsi
€ MaKCHMaAbHEIMH TIapaMeTpaMe
BO3ZlYXa B OGPATHOM TIOTOKE
{BTOpOE KpHTHYECKOE CeyeHHE)
Xype M

MakcuMasibuasi H36LITOYHARA TeM-
NepaTypa BO3fiyXa B CTPYe npH
nopfaye ero HEH30TePMHYECKUMH
erpyaMm  Ha seicoTe R >
> 0:5 Hygy Ansa  ofecneveHHs
HIPMUpPYEMBIX apamMerpoB B 06~
cayxuBaemoil SoHe Afy, °C

MakcuManbHLe HOapaMeTps 303-

Ayxa B oOCpaTHOM [OTOKe Ha {*

PaccTOAHMM X NpPH TIOflaye ero
BEPTHKAJbHLIMU ILJIOCKUMH CTPY-
AMH (pHc, 4.60, 6):

CKOPOCTE Ygpp, Mm/c

v

H36wTOuHas TeMIleparypa
Atogps °C

Yorp = A—1NHgy—h
(4.138)
yage = 0.55H  (4.139)
Fuaxe =0,8H  (4.140)

. F
Unake.06p = Vo V Fn:M
Umakc.o6p = #o l/

. (4.142)
Dtyage.o6p = LAO G X

% V _F_
FI'IOM

Xyp =03m VY Fo, @4.144)

L (4.145)

bo

HHOM

(4.143)

pr = 0,1mz2 Hnom

VF,
nom
(4.146)

v
— - .
Oty = 1300 —2
2

v, g.,
mn HHOM

(4.147)

At == 400

vgbe
(2¥yanc — %) O

(1.148)

006p =6,23

Atoﬁp — no rpadpuky Ha
puc. 4.67

Beniuuua A oOnpepensiercs
o HOMOrpamme, TIPHBEJCH~
HOH Ha pHc. 4.65°

S KOMOAKTHBIX H ueTion-
HBIX BEEpHHX CTPyR
Jinst IIOCRHX cTpy#

JAsi KOMNAKTHHIXK ¥ HeroJ-
HBIK BEEDHMIX CTpy#

JLuta MAOCKEX CTpyit

Jinst «oMIakTaslX H HENOA-
HBIX BeepHBIX CTpyit
3Havenve Kosbhhunpenra £k
npuHEMaerca no Taba. 4.30
# 4.31; gnf  HenosHLIX Be-
€epHBIX CTpYH k=1

J s KOMHOAKTHBIX H HEfloJi=
HbIX BESPHHIK CTpYH -

Baa maockax cTpy#

JLnst KOMOAKTHLIK CTPY#

Bns TIIOCKHX CcTpyR

ITapaMerpnt BO3gyXa B 06-
cnyruBaemoli  3ose Gopmu-
pyloTCsi OOpaTHHIMH ITOTOKa~
Myu; © — 1o HoMOTpaMMe Ha
pHe. 4.66



ITpodorsceriue madn. 4.26

IMapamerp 3aBHCHMOCTEL [TpuMeuanus
PaaMepn! Soub NpsiMoro pefict- R = 0,66x/m (4.149) | Bnst KOMIAKTHBIX H HEMOJ-
BHR cTPYH (puc. 4.68) R, M HbIX BEEepPHBIX CTPYH
R =0,095x/mz  (4.150) | [lns DOJHBIX BeepHBIX
cTpyit

R=0,67x/m? (4.151) | lns osiockux cTpyH

MakcumanbHble pasMeprl yCJoB-
Boli 3CHbB! JIeliCTBrs OfHOH ropu-
SOHTaJNIbHON CTPYH, Ha KOTOpO#
omnem BP ocymecrsnsiercs sb-
(bexTnBHOE BO3LYXOpacnpeaese-
HHEe OpPH OMBIBaHUM OGCNYIKHBa-
eMoli 30HH OGpaTHBIM MOTOKOM:

ray6Hna 30HE HeleTBHs Lygy, Inom =0,7n V a— (4.152) | O KOMIIGKTHBIX H Helof-
M oM HBIX BEEPHBIX CTPYH
=0,21m2HnoM (4.153) | Onst nnockux crpy#t Iipu
yhaJleHun BO3SAYXa H3 06-
cyupaeMoit 30HB BOJIH3H
TIOfaqH
lnoM = 0,23m2Hn0M (4.154) cﬂoJche NJOCKHX CTpyH TIpH
OTOYEHHOM YHAIEHVH
BO3AYXa B KOHNE MAEHCTBUS
CTPYH HJIH pacCpefOTOYEH-
HOM YHAJICHHH H3 OOCJIyHH=
BaEMOH 30HBI
nonepe-moe ceYenne mnomere- B = 3Hn0M (4.155) | [inst KOMNAKTHBIX H HeNOJ=
His Bpou, M Tow HBIX BeePHBIX CTPYH
BnoM He OTPanHYEeHO DBt milockux CTpy#
YenoBue, Opy KOTOPOM CyMTaeT- v, v, (4.156 —
cs1, 9TO PaGOYHe MECTa HaXOAHT- wake.06p > )
¢ B 30He ofbpaTHoro noToKa
BO3YX8

» lﬂOM

TH, TEMIEPaTYpE H KOHIEHTPallWH BpeJHBIX BelleCTB B CTpye, a TaKiKe OT (OpMEL
CTPyH. -

OCHOBHOH yYaCTOK XapaKTepH3YelICs: TeM, YTO MaKCHMaJbHhle SHAUEHHS! CKO-
pocTH HBHMKEHHS BO3AYXa, HMIOHITOYHBHIX TeMMepaTyp H KOHLEHTpalMii B CTpye
YMEHBIIAIOTCS ¢ yBeJHuenneM pacctosgunss oT BP jio paccunteiBaeMoro ceyeHws.
OcroBHOMY Y4YacTKy cBolcrBeHHB cOpMHpPOBaBINHECH TNOKOGHEIE TOJSI CKOPOCTH,
H30BITOYHOM TeMNepaTyphl K KOHIIEHTPALMH.

3akpyueHHHle CTPYH XapaKTepH3YIOTCS CYUIeCTBEHHO Gomblllel HHTeHECHB~
HOCTBHIO  CHHIKEHHsI MakCHMaJbHBIX 3HAYeHHH NapaMeTpoB, YeM INpsMOTOYHbie.
ITocrenenro, no Mepe yZaJeHHsi OT HayaJla HCTEYEHHS 3aKpyueHHast CTpYs TpaH-
chopMHpyeTcsl B MNpSIMOTOYHYIO M NpHOOpeTaeT GOJBLIYIO IWIOMAAE NOMePesHOro
CeueHNs, YeM INPHMOTOYHAS KOMITAKTHasi CTPYS.

B (opMymax Aas pacueta TPSMOTOUHEIX CTpYi, NPUBElEHHBX B Tati. 4.26,
HCNOJb30BaHkl CJIEAYIONiHe 0B03HAYCHHS: Uy — MaKCHMaJIbHAs CKOPOCTb HBHIKEHHS
BO3J[yXa B PaCCUNTHIBAEMOM CEYeHHH CTPYH, M/C; Uy — CKOPOCTb ABHEHHS BOSAYXa
B JKHBOM CEUECHHH BHITYCKHOLO YCTPOHCTBA, M/C; Uyayc op —— MAKCHMAILHAS CKO-

POCTb IBHKEHHsI BO3ZyXa B oﬁpamom NMOTOKE (BO BTOPOM KPHTHYECKOM CeYeHHH)
Ha PaCCTOSHHH X, M/C; Aty = | &y — I, 5 | — msbuITOUHAs TeMNepaTypa BOSAYXA
B pacCYHTHBAEMOM CEUeHHH NPHTOYHOH C'rpyH °C; Aty = |ty — 1, , | — H36HITON-

Has TeMnepaTypa MPHTOWHOrO BOSZYXa, “C; Alyacc oop = | fyaxc.obp — fos| —

MaKcHMaTbHAs uSGLITOYHas TeMIepaTypa BO3iyxa B ofpatHoM notoke, °C;
x — paccroseie of BP po paccumthiBaemoro cevenus, M; X, p — KDHTHUECKCE
paccrosHHe 0T BP Jio BTOpOro KpHTHUYECKOTO CEYeHHS, M; X, . — HaJILHOGOHHOCTH
CTpyH, T. €. paccrosure or BP o Mecta NOBOpoTa CTPYH NMpH BepTHKAJIBLHOH NoXave

BO3AyXa (OXJaXIEHHOTO — BBepX, Harperoro — BHU3), M; Xy, — Paccrosnue 1o



Ta6énpna 4.27, 3”agenuun koaddupuenra kc ANA KOMINAKTHBIX, HEMOJHBIX BeepHLIX
U NAOCKUX CTPYH

F Buauenwe k. TpH BeMaUHe X
Fe_2
dopma cTpyHn ) Foom
‘ 0,1 0,2 0,3 0.4, 0,5 0,6
KoMnakTHass M HefoJsMast <0.003 1 i 1 i 1 11
BeepHast 0,003 1 1 0,9 0,85 0.8 0,75
- 0.005 1 0,9 0,8 0,75 0,7 0,65
0,01 1 0.9 0,7 0,6 0,5 0,4
0,05 1 0,8 0,5 0,4 0,2 0,15
01 1 0,7 0,45 0,35 0,15 0.1
0,2 0,95 0,55 0,35 0,3 0,1 0,05
Ilsockan — 1, 0,85 0,7 0,6 0,6 0,4

NMpumeuwanue. ITpn onpenenenun U3GHITOUHII TeMilepaTypbt Al, B CeYeHHAX, Haxo-
JSILLHXCST Ha OCHOBHOM Yy49acTKe Crpyu, mo dopmynav (4.118) u (4.119) Hue kg Tp TCH
He meHee 0,85,

4

3

Tabnuua 4.28. 3uavenna koaddnumenra cTecHeHus kc ANS HOJMBIX BEEPHBLIX CTPYWH

Hnom — hoa k Huom —bo.5 k
VF— (S d
From Y Frou
0,1 0,9 : 1.2 0,65
0,4 0.8 1,6 0.6
0.8 0,7 I 2 0,6

Tab6rnuua 4.29. 3Hauenus KoaddupMeHTa B3aNMOACHCTBHM ka AN napaafensHsiX cTpyH
HanpaBJeHHHIX B ONHY CTOPOHY

= 3naueHue k, npn Bejmgude x/l (cm. puc. 4.69)
§ JUISE CKOPOCTH ZIST TeMnepaTyp
2
g 110] 20 30 40 50 60 80 100 | 10| 20 30 40 50 60 80 100
<)
21111513 |1,35|1.35 1.4 (1,4 |14 11,3 |1,35{1,4 |1.4 |14 [1,4 |14
3§111,2 |14 |1,66]1,6 J1,66{1,7 |17 1 11,3511,656]1,65 1,65 1,7 }1,7 |17
41112 |14511,66|L,756}1,8 |1,9 [1,95 | t |14 [1,65]1,8 |1,851L9 [1,95 (1,95
c5(1]|1,2 j1,45]|1,7 |1,85]1,95|205 {2, 1]1,4 |1,7 1,9 |2 2,05 | 2,15 2,15
6l 1]1,2 {1,45]1,7 |1,85]2 2,16 1225 11,4 |14 |1,95(21 {22 |23 |2.35
711112 ]1,45]11,7 1,9 12,05 12,25 |24 1]1,4 1,7 §1,95]2,15]2,25 2,4 |25
gl1)11,2 1,45 1,7 |1,9 |21 23 (2451114 1.7 [1,95 (2,2 (23525 (26
911112 1,45 ) 1,7 1,9 |2.1 2351255 (1 |1,4 J1,7 11,9522 }235)26 |27
10 | 1112 |1.45|1,7 |1.9 {21 |24 |26 11,4 1,7 §1,95 |22 |24 (2,65 |28
1ml1]te (14517 L9 |21 |24 |26 11,4 |11L,7 |19 |22 |24 |27 |29
12 1]1,2 1.45 | 1,7 L9 |21 2,4 12,66 11}]1,4 1,7 1,95 122 124 {27 |29
>z 11,2 {L46}|1,7 |L,9 |2,F |24 |27 11,4 J1,7 }1,95]122 |24 |27 {32

Npumenanue Kosbduumentst k,, npusenenrle a5 ABYx Crpydt, BEOARTCR B (oOp-
MyJBl JI1si ONPEAiESIEHNsT MAKCHMANbHEIX TlapaMeTpos BO3ZyXa B OMHON cCTpye IpH BHilycke
BOJIM3H CTEH HJIM NOTOJKA (KOTAA COSAAIOTCH YCJIOBH/ HACTHJIAHHA CTPYH Ha GnuxKafillee CIJoOu-
HOe OFrpaXIeHKe). .



TaG6nunua 4.30. 3ua b ra K P THBIX CTPYH

Yycno Yycrno Uncsio ’
cTpylt B k CTpYH B k crpyit B k
- PARyY pany pPapy
1 1,3 6 1 12 0,8
2 1,15 8 0,95 M 0,7
4 1,05 10 0,9 <16 0,65
Ta6nnua 4.31. 3useenne xoadduuuenTa k AJist NACCKMX CTPYH
Crioco6 yAaneunsi BOSAYXa k
Cocpenorouernnlli u3 pabouelt sonp BO6JM3H MecTa TOfaYH BO3AYXa 1.25
CocpeioToYeH bl B KOHUE peliCTBUA CTPYH us paGoyell SOHBI 1
Paccpenorouesnnil u3 pabodeit SOHN B 1,2

ropusorTasm or BP 5o mecta oTpuBa CTpYH OT IJIOCKOCTH, Ha KOTOPYIO OHa HaCTHJa-
J1ACh, M; Xpay — JJIHHA HAUAJHLHOTO YYacTKa CTPYH, M; M — CKOPOCTHOH Ko3(ipn-
mpent BP (ta6n. 4.34); n — temnepatypuuii kKospduument BP (tabn. 4.34);
Fy — pacuetHas miomags BP, M? (tabn. 4.34); by — pacyernmii pasmep BP,
(rabn. 4.34); k, . — KosbdumuenT xusoro cevennst BP (omHollenwe cymmapHoif

momazy Buinycka U3 BP x raGapuTHOl IUIOWIaAM BBINYCKa); ky — Koa(pruHenT

! ////

HEN30TEePMHYHOCTH; k. — KOI(D(UIMEHT CTeCHeHHs; kp — KOpQHUIHEHT B3aHMO-
DefiCTBHSI; O — YTOJ BHITYCKA CTPYH X FOPHSOHTAJBHON IUIOCKOCTH, Tpaj; Y —
BEPTHXANBHOE PacCTOSHHE OT IeOMETPHYECKOHM OCH CTPYHM B PacueTHOM CEYEHHH AO
YPOBHS HCTeYeHHs!, M; H yoy — BLICO-

by I Ta NOMelleHusi, M; h — BHICOTa ycTa-

llﬂ NN P rosxu BP ot yposus nosia, m; H—reo-
N\ N < RN MeTpHUecKasl XapaKTepHCTHKAa CTpyH,

\\ \\ \ S { m; Ar, — Texymuii KpuTepuit Apxm-

46 \ ; vena; g = 9,81 m/c? — ycxopenue
g4 e \ \ \ Eso6onnoro najenns; R — paccrosi-
‘ | Prc. 4.63. I'padux 1as onpepeseHUs

42 e KO3(HUIHEHTa HEHSOTEPMHUHOCTH Ky
: npH BEPTHKAJbHOH NOfaue HalrpeTero

0 1 2 3 4 5 6 7 7 BosllyXa BHH3 (OXJaMJIeHHOro -—
BEEpX).

MHE, M, OT IVIOCKOCTH MaXCHMAaJbHHIX NTapaMeTpoB KO IpaMHLEl 30HB ITPSAMOro BO3-
JeliCTBHSL CTPYH, IIe cxopocth papHa 0,5v,. HMugjeke «o. 8» OTHOCHTCS X MapaMer-
pam BO3fyxa B OGCIYKHMBaeMOH 30He.

B Ta6a. 4.26—4.28 npuHSTH caeRylompe OGO3HAYEHHS: From — MIOImagy
NIONEPEYHOTO CeueHHS NMOMEIEHHsA B MWIOCKOCTH, MePIeHANKYJIAPHON K MOTOKY BO3-
AyXa, MZ, IpHXOASIANACH Ha ofpH BP (CTpylo); X — OTHOLIeHHe paccrosmus oT BP
JIO pacCMaTPHBAEMOTO CEYEHHs X K XapaKTepHOMY pasMepy MOMEIIEHHs — BbiCOTe
Hpoy wim mmpuee Bpoy. . :

JINs KOMOAKTHHIX H HElOJHEIX BeepHEIX cTPYi

x=x/m) Fuop (4.157)
JJsL IJIOCKHX CTPYH NpH TOPU3OHTAJIBHOM mopaye
= xm2H (4.158)
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Puc. 4.64. Homorpamma Jjisi onpefiefieHHs rOpPH3OHTaJbHOrO paccrossHHs ot BP
JIO BXOJia TeOMeTpHYeCKOH OCH CTPYH B 0GCTYXKHBaeMyIo 30HY NpH NOJaye BO3AyXa
TIOA YTJIOM K I'OPH30OHTANbHOH MJIOCKOCTH: . -

a — OXJNAaMAEHHHH BOSAYX; O — HarpeThiil BO3AYX.

2 .
mig)” . ,
A ”) ot 'V%-”— Prc. 4.65. Homorpamma Jans onpefiesieHHSI BeJIUYH-
8%, (Hrore Hol A (nojaya OXJaxHEHHOro® BOSJyXa HACTHAAIOUH-
/ MHCS TJIOCKHMH CTPYSIMH).
3 / Puc. 4.66. Homorpamma gx- -
’ I onpefiesieHHs: BeJIH- \ -
nHEH 6. 08 \ -
2b— RN
14 NC
: / i “ A
’ gz AN
0’ 2 3 A Xom 1 - :
= + 7 = X
}71;07’%}' o 41 6z 4y g% PhyeoniX
Puc. 4.67. I'padux anst onpeliencHust N3GHITOYUHOR
TeMnepaType B 06paTHOM NOTOKE TPH NOJaue BO3-
Losp JyXa BepTHKAJBbHBIMH TIOCKUMH HEH30TEPMHUYECKH~
4% > MH CTPYSIMH.
Bl 410-1511
n —
1
e~
9 [
‘Z == Ly Jowa npamozo
5 = dedembvs copyi
7 2] s O A
4 %ﬁr‘ﬁ"ﬁ Puc. 4.68. Pa3ameprt .
. - BOHHB mnpsAMoro peH- I
0 81 6283 0405 85 XfXore CTBHSI CTPYH.




Puc. 4.69. Cxema ycTaHOBKH BO3JlyXOpaclipese-
Jutenel B psif.

LJISL TWIOCKHX CTPYH TpH BepPTHKAJBHOH mOo-

x = x/m®By,,,. (4.159)

Bo us6exanne yBeJHueHHs NapaMeTpoB BO3-
JlyXa B CTpye 32 CUeT B3aHMOJEHCTBHA OTJeib-
HBIX CTPYH HeoOXoAMMO cOGMIORaTh HEPaBEHCTBO

ave

—"l- < 1,8m, (4.160)

rpe | — mosoBuHa paccrosinms Mex Ry BP, ycTaHOBJEHHBIMH B PSiJi, HJIH pacCTOSTHUE
or BP po Guuxaiimero cruomsoro orpaxienus (cM. puc. 4.69).

4.7.2. ONPEREJIEHME CKOPOCTM M TEMMEPATYPLI BO3AYXA

Jas prnosmenns Tpedosanuii TOCT 12.1.006—76, kacarompxcs napameTpon
BO3AYyXa B paGoyeil 30He TPOHSBOACTBEHHBIX NOMEIIEHHH (B TOM YHCJIE H HAXORSLIKX-
¢ B ofuiecTBeHubiX 3fanusix), 1 CHull 11-33-75 npu BXome BO3pyHIHOMH CTPYH B

Taénupna 4.32. 3nagenns roadduumenta kl

3uavenus k, npu paborax

PacyeTnble ycnoBus cpepuell Ta-
~ Nerkok wectn Ila, 116
v u rsxedion 111

Pacuer HR NOAJAEPKAHME JONYCTUMBIK METEOPONOrHUECKHX YCHOBME

JIIofH HAXOASTCS B 30HE IIPSIMOrO BO3JENCTBUSL NPUTOYHOH
BO3AYLUHOI CTPYH B Npegeliax ee y4acTKa:
HaganbHOr'O 1 1
OCHOBHOLO 1,4 1,8
JIIofiu HAXORATCS BHe SOHLI MPSIMOTO BO3AEIHCTBUS ' NPHUTOU-
HO#t BO3AYIIHON CTPYH, eCJH B mpefienax pabodeil 30HBHI
HAXOAMTCH Y4acTOK CTPYH}

HavaJybHBIH 1,3 1.3
OCHOBHOI! 1.6 2
Jhons HaxoanTCs B aose 06PATHOIO HOTOKa BO3AYXa 1,3 1,8

Pacder Ha nOJiEDXAMME ONTUMAJLHBIX KA TPeGyeMbK N0 TeXHOJOrMM NPOU3BOACTBA
MEeTeOPOJOTHYECKHX yCAORME

JhiosiH BaxomsITCsl B 30HEe NPSIMOro BOSHEHCTEHSL

Ha4yanbHoro ydYacTka IIPRTOYHOH CTPYH 1 1
OCHMOBHOI'0 y4aCTKa NPUTOYHOH CTPYH HNH ofpaTHoro no-
TOKa 1,2 1,2

HNpumMeuauue. Kareropun pabor cnepyer npuuumare no I'OCT 12.1.006—76.

o6C/TyXHBaeMYI0 HJIH paGoyylo 30HY HJAH B O6paTHOM NOTOKE BO3AYXd, NPOXOAsi-
IIeM TO 9THM 30HAM, MaKCHMAJBHYIO CKOPOCTH JIBHIKEHHS NPHUTOYHOTO BO3KYXa B
cTpye MM B 06paTHOM NOTOKE CJIELYET NpHHHMaTh He Gosiee

g = By, - (4.161)

rie k; = Ko3(PHLHEeHT Nepexofa OT TPeGyeMBIX CKopocTeli HBHIKEHHS BO3LYyXa K

MX MaKCHMaJIbHBIM 3HaueHHsiM (Taba. 4.32); v — HOpMaTHBHAS CKOPOCTh EBHIKEHHA
BO3KyXa B MecTax mnpeCbmaHug JIofeli, M/c. .

Ecnn Jmoju HaxopsiTcs B 30HE TNPSAMOro BO3ZeHCTBHS MPHTOYHOH BOSAYIIHOK

CTPYH Wi B 06paTHOM MOTOKe, NPH pacueTe CHCTeM BEHTHJIALMH W BO3AYLIHOTO

OTONJIeHHsI Ha TOJ/lepiKaHue JONYCTHMBIX METEOpOJOTHYECKHX YC/IOBHH pasHOCTb



gemmepatyp Afy My SKCTPEMAJILHOH TeMIlepaTypoii B ctpye (WiH B OGpaTHOM
_[OTOKE) H cpelnell Temnepatypoll Bosgyxa pa6oueii Ml OGC/yXHBaeMoil 30HEL cie-
AyeT NpHHHMATb:
| L7 XOJIOLHOTO H TepexXOfHOro NepHOJOB Ioja NPH pacyere BOCTIOJNHEHHS HENO-
CTaTKOB TeIula — He Gojiee pasHOCTH MeXAy OOJBIINM M MeHBIINM SHaYeHHAMH
TpeCyeMbIX HOpMaMH TeMIepartyp; _
IV TEMJIOT0, XOJNONHOIO M NEPeXOAHOIO MEPHONOB TOXa NMPH pacuerax acCHMH-
JIAUMH H3OBITKOB TelJa M DPH fnon > fomr — MO dopMyJte

Aty — tpon ™ fomr 4.162)
2 ~
cumTasg, Yro Ipopm — t(,nT HaxopsTes B npefieniax 3—6° C. Tlpu #10n < fonr Cle-
Zyer MpHEEMATD Afy < 2°C; fyon ¥ fopr ~— COOTBETCTBEHHO HRONYCTHMAs! M ONTH-
MaJNbHAS MaKCHMaJIbHEE 'reMHepaTypm BO3llyXa, TpebyeMbie mopMaMi {(cM. TaGJ.
4.1
)Ec.ym JIOKH HaXOZSITCS BHE 30HHl NPSAMOrO BO3KeHCTBHS NMPHTOUHON CTpyH,
npH pacyeTe CHCTeM BeHTHJISIMH M BOSLZYHIHOIO OTOIJIEHHS Ha MOJJieprkaHHe
JHOMYCTUMEIX MeTeOpOJIOrHYeCKHX YCJOBHH mNosydyaeMble 1o dopmyse (4.162) aHa-
ueHus Af, ciepyer npuHMMath ¢ koaddunmentom [,5.

Ilpn pacdere cHCTeM KOHIMIMOHHPOBAHHS BO3JyXa Ha Nopjep:KaHHe AOMYCTH-
MBIX HODMaMH TeMIepaTtyp 3HaueHHs Afy, onpefieneHHEle 1o dopmyJe (4.162),
ciellyer NMpHHHMaTh ¢ kosbburmentom 0,8, ecn J0AH HAXOASTCA B 30HE MPSIMOrO
BO3JIEHCTBHS NPHTOYHOHR CTPYH, H ¢ KoadduuuentoM 1,2, ecsn JoIH HAXOAATCH BHE
9TOH 30HHL. -

ITpu pacuete cHCTeM KOHAHIHOHHPOBAHHS BO3JlyXd Ha TNOJIEPIKAHKE TpeGyeMbIX
TeXHOJIOTHeH MPOM3BOJICTBA HMJIM ONTHMAJIBEHEIX METeOpPOJIOTHYECKHX YC/IOBHH 3Ha-

*vyennst Af, ClTefiyeT NPUHEMATH: DPH OTCYTCTBHH CNEHHANBHBIX TpeGOBaHHA — He
Gomee 1°C; mpH NpHMEHEHHH MECTHHIX KOHJMUWOHEPOB-JACBOAYHKOB HJIH CMecHTe-
Jiell ¢ WHEMBHAYaJbHEIMH DETYJISTOPaMH TeMAepaTyphi — He Gonee 2° C.

4.7.3. OPTAHU3ALMA M PACYET BO3JYXOOEMEHA

Oprannzanis Bo3fyXoo6MeHa BKJIIOYaeT BHIOOP CXeMBl OPTraHH3allHH, crocoba
NMOJauH H YAaJieMHs BO3JyXd, a TaKiKe ONpellesieHUe pacueTHOTo -BO3KYX0oGMeHa ¢ -
yUYeToM HepaBHOMEPHOCTH Pacnpefie/ieHHsi MapaMeTpPoB BO3ZLYXa HO TOMELEHHIO.

Cxemy opraHWsaliiu Bo3flyxooGMeHa («CHH3Y BBEpX», «CBEpXY BHH3», «CBEPXY
BBEPX», «CHH3Y BHH3» WM CMEUIZHHYI0) BHIGHpaioT ¢ yuerom TpeGoBanmii CHull
I1-33-75, raiap CHull 1 CH no mpoeXTHpOBaHHIO 34aHHH pas/IHYHOIO HA3HAYEHHS.

Tlopaya NMpHTOYHOrO BO3AYXd B NOMEUEHHAX JKHJEBIX M OGLIECTBEHHBIX 3HaHHH
nMpefycMarpHBaeTcs, KakK IPaBHJO, 4Yepe3 OTBEPCTHS BO3LyXOpaclpelesuTesielt,
pacnonoxeHHbe Bhillle o6cayKuBaeMoii 30HH. JlomycKaercs nojaua BO3Jyxa uepes
OTBEPCTHS, PACNOJOKeHHEle B 0GCHYKHBaeMOji 30He, €CJIH BO3LYX HANpPABJIEH CHHU3Y
BBepX M YXOAMT KpaTdafIlIIM NyTeM M3 9TOi 30HHI, @ TAKXKe B 3aJ1aX OGIeCTBEHHBIX
3JaHnli — MO CXEeMe «CHH3Y BBEpX».

VYnaneHne BO3KyXa H3 NMOMENIEHHH JKUJLIX H OGUIECTBEHHBIX 3FAaHHI CHCTEMaMH
06L1e06MeBHON BEHTHJANMH pPeKOMeHAyeTcs INpefycMaTpHBaTh, KaK NPaBHJO, H3
BepxHefi 30HEL JlomyckaeTcsi B 8PHTEJIBHLIX 3ajaX W 8aJax NOJOGHOrO HasHAYEHHS
,IPOEKTHPOBaTb YyJAaJleHHe ero W3 HHiKHell 30HHL.

Ilpr HamuyHE COCPENOTOYEHHHIX MCTOYHHKOB Tellla M YHEJBHBIX H3OHITKOB
SIBHOTO Temula Qﬂ.yn > 23 Br/M® nopauy NpHTOYHOTO BO3KYXa NPeAyCcMaTpHBalOT
B pabouyio njn 06CJayKHBaeMylO 30HY, a YAaJleHHe ero — K3 BepXHeH 30HHL.

IIpw BoiZlesieHNH B NOMEU[EHHS NBLTH, BPEJHHIX W B3PHIBOOMACHEIX BellleCTB MeC-
Ta PacHoJIOKeHHs NMPUTOYHBIX M BEITAIKHEIX  OTBEPCTHH BHIGHpAIOT C YYeToM Tpe-
‘Gopamuii CHull 11-33-75.

Tpu nHeoOGxopMMOCTH OGeCeueHHs HOPMHPYeMBIX MNapaMeTpoR BOSKYXa st
‘Beelt obcuyxiBaemoil (paGoueif) sommt (O3) BO3AyXxopaclpelelHTeNbERE YCTPOi-
crea’ (BP) crnenyer pasmewars Tak, 4YTOGBI CyMMapHas 30Ha 3D(eKTHBHOTO

E



neficteus Bcex BP Gpula He MeHee mowmanM yKasanHO# soHbL IIpu 37TOM HEOO-
XOAuMO, YTOObl OTHOCHTENIbHAS IVIOWIafb CTPYH MpH mocrymienyy ee B O3 ceepxy

Forp = 0,2 4~ 0,5 577 KOMNAKTHBIX, HENMOJHBIX BEEPHEIX M IUIOCKHX CTpy# H
#oqp = 0,6+~ 1 — 1Al MONHEIX BeepHBIX CTpYil.

Tlox oTHOCHTENBHOMN IIOIENBLIO CTPYH MOHMMAETCS OTHOHICHHe YCJOBHOI mIo-
waju cIpyH Fep, Tpu Bxoze ee B O3 K IUIOMAAH noaa nomelenus Fyow, NPHXOAs-
‘efics Ha OfHY CIpYIO:

Fm =Fq, IF

crp

) _— (4.163)

Bemnmea £, onperensercs mo cnenyomM  Gopmyaam:

cTp
2
F, =4 8<——i——> . (4.164)
CT] ? B .
: P mVF mom /.
I IIOCKOK CTpyH

IJIs1” KOMITa KTHOU CprH
® _ l % 2
FCTp_—_2,8(_m_ ] / - ) ; (4.165)

IS BeepHOM CTpyH

— Ho,, —h,
Fop=1 —0,15<2— ) , (4.166)

VFHOM

TA€ X ~— pacCTOSIHHE OT NMPHTOYHOIO OTBEepCTHs. KO paGouell 30HBI MO AJMHE CTPYH,
M; m — cropocTrOil Koapdbunmenr BP (cM. Ta6i. 4.34); Fypom — Miolligfpy nona
NOMeIEH s, NPHXOAAIAsACcH Ha OFHY CTpYIO, M2 Bpoy — LIHpHHA NOMeL(EHMS,
Ha KoTopoH onuuM BP ofecreunBaercst 3dpekTHBHOE BO3RyXOpaclpelesieHHe, M;
Hyoyn — BHICOTA MOMEIEHNS, M; h, o — BHICOTa OGCHYKHBAEMOH SOHBI, M..

Kousnuectso possyxa, no,naBaemoro B IIOMEIIEHHsI, Onpefessercs o GopMyJiam
4.7, (4.9—(4.11). Tlpu sToM moJaraloT, 4TO MapameTpbl BO3AYXa, YAAJSEMOro 3a
npenenamu O3, paBHHL:

x = tat ke — tn); 4.167)

2y = 20+ (2 5 — 20); ) (4.188)

= dn + kg (dy 5 — de)s ' (4.169)

rre tn — TeMmepaTtypa an'rquoro Boanyxa, °C; ky — wospunuent Bos,nyxooé-
MeHa IO TeMmeparype; — TemmepaTypa BO3LyXa B OGCAyxHBaeMOl some; °C;

25, — KOHUIEHTpaLus Bpe,ILHHX BellleCTB B NPHTOYHOM BO3Jyxe; Mr/m%; k, — k02¢-
¢uiventT Bo3ayx0OGMERa MO 3arpsIBHERMSM; 2, , — NMPEReNIbHO-HONYCTUMAsL KOHIEH-.
TPaIMs BpeRHLIX BelIeCTB B 06CiaykuBaeMoil 30ue, Mr/m®; dy —— BJjarocofiepikatie
TIPHTOYROTO BOSAYXa, T/KT; kg — Koaduument BosiyxooOmena o paare; d, . —
BJIArOCOJiepKaHHe BO3JyXa B OGCJYyKHBaeMoil 30He, I/KT.

Ecim Bo3nyx ypansercs tosbko H3 O3, €ro KOJAHYECTBO ONpefelsieTcs M0

dopmynam
. 316Q$l .
r L= T30 . —1) o —T0) (4.170)
° W . 10
. L2=m; “.171)
. .
L,= —ZOSTZH (4.172)

Dopmyust (4.170) — (4.172) nonyuenr: mpecGpazobauuem dopmya (4.7), (4.10)
H (4.11) c yueToM TOTO, 4TO TEIIOEMKOCTb BO3RyXa pasta 1 KILk/(xT - K).



IIpn yialieHnn BOSAYXa TONLKO M3 BepXHel 30HE .

_——_ 3.6Q, )
L= m H (4.173)
W. 108
Li = l,2kd (do_a . dl'l) (4.174)
z
L= . (4.175)

kz (20,3 - 2l'l)

fipy onpejesnenuy BeJAMUHHE PacyYeTHOTO BO3AYXOOGMEH2 AJS BO3AYINHOTO
OTOIJIEHUST pacyer BLIOJHseTCH Takke no dopmyne (4.173). Ilpu sToM, ecau BO3-
IyX YEaJIsercs M3 TOYEK, pacnoJioxennbiX Bhime O3, ky = 0,8, a B ocTanbHBIX CoTy-
vaix — 0,9. Ilpunsreli BO3pyxoobmel momKen ofecneynBaTh NpeiOTBpalleHAe
BCIIEIBAHUSL MATPETOTO BO3XYXa BBEpX M COGJIOJeHue TeMnepaTypHOTO U CKOPOCT-
noro pexuMa B O3. Pacuersnill Bo3gyxoo6Men HOJIKeH KpYTJIOTOIHWYHO oBecneuy-
BaTh HOpPMHpYyeMbie YCJIOBUS BospylHol cpeinl B O3 noMemenufi. Munumasibhog
KOJIHYECTBO BO3AYXa, MORABAEMOTO NMPUTOYHBIMH YCTAHOBKAMH B XOJOJHBLIH IMEpHOX,
TOfa JAOJIKMO ONpEAENSTLCS NO PACUETHHIM YCJIOBHSIM, NIEPEXOHHOTO NEpHOXA.

Koapdunpent BosyxooOMeHa CBfisaH C NapaMeTpaMy BO3ZYX2 B NOMEIICHHA
crejiyiomuM ofpasoM:

ky = Aty /Aty (4.176)

N ky= AzYX/Azn; 4.177)
kg = Ad, /Adpg, “ (4.178)

jy: (3 Atyx =| tyx — Iy | — H36BITOYRAs TeMmepaTypa BOSHYXa, YXOJSINEro u3 no-
memenns, °C; Aty = |ty — ¥, , | — n36HTOuRAs TEMNEPATYpa NPUTOMHOIO BOSKYXa,
°C; Az, = 2,y — 2n — MSOBITONMAST KOHIUEHTPAIKS BPERHEIX BEWLECTB B BO3NyXe,

yxopsiem n3 nomemenus, Mr/m3; Az = 2z, | — 2y — u30bITOuBAs KOHUEHTpPAIKs
BpexuEIx Beulects B Bosayxe O3, mr/m3; AdYx = | dyy — dy | — ns6erTouROE BJA-
rOCONEpMaHKe BO3NYXa, YXONSUEro 3 noMewenust, r/kr; Adp=|d,, —dy|—
n30LiTouHoe BJarocofepmanne Bogyxa O3, r/kr.

Koaduiments BO3EyXo00MeHa kg, kz U kg ROJMKEB NDRHUMATLCS 110 HOPMATHE-
HBIM ICKYMEHTAM, SKCIIEpHMEHTAJIbHBIM JAHHBIM HJIH HAXOIUTbCS DACUYETHBIM ITyTEM.
3uavenns Ko3pduiMenTa Bo3Tyxoo0MeHna ky AJsl nmoMellienHil OOWECTBEHHKIX 3Ja-
RAH (3aJk] cOGpanKil, KWHOTEAaTPOB M T. 1), B KOTODLIX IMPKYJAIMH BosAyXa oGy-
CJIOBJIEHA MPHTOYHBIMKA CTPYSIMM, T. €. IIPH MaJioraGapMTHBIX, PaBROMEDHO pacrpe-
JieJieHHBIX Mo THICIEAH TEIJIONCTOUHHKAX, NPHOJIMEHHO MOTYT OHITL OnNpejleJIeHbl
no Metopuke, uajaoxkennodl '8 [19]. s HeKOTOPHIX cJiyyaeB BO3ZyXOpasjayM ShHa-
ueHusi 3Toro KospduumeHTa npuBexeHkl B Tabn. 4.33.

Jloasi TenmoBbEeNIeHUE, NOCTYNAIOIMX B OOCTYXHB2EMYIO 30HY,

o5 = Qo.a/Q (4.179)

rme Qo.s.— TelioBbineNieRRA, nocrynaonpe B O3, Br; Q — ofmpe TenJopbiiesienust

B NOMeIlEHHH, T. €. cyMMa TenJioBkinesienuii B O3 n BepXHIOO 30RY, BrT.
TensioBLizeieREs, NOCTYNAOLME B OGCIYKHBAaEMYy0 30HY, ONpelesisuoTesi Io

dopmyge : -

Qo =01+ Q-+ Qs+ Qp + Qs (4.180)

roe Q, — KOHBEKTHBHAsl COCTaBJsiiollasi TelUIOBHNeNieRHH OT 0ODOpYAOBanms,
Bt; Q, — JiyuucTasi cOCTABJSIOMAs TenJIOBHReNerid 0T 0GOPYAOB2HHS, NONajiaio-
mass B O3, Br; Qg — TenJOBLIESIeRS OT CBETHJILHHKOB, pacnojoXenuwx B OZ,
HJIH JIyYHCTasi COCTABJISIONAs TeIJIOBbIACNEHAH OT CBETHIILHIKOB, PacrOJIOMeHHbIX
pue O3, nonagaomas B nee, BT; Q; — TeIIONOCTYIUIEHUS OT CONHEUROR pammalky,._
Br; Q; — TenJioBLjeJIeHusT OT Juofell, Br.



Tabauua 433 3nayenun kodppuumenra. sd3nyxondmena Ly

M -
Croco6 nogam sosayxa G5 | Mecto ymanemus poomyxa obiicoB- |,
Henocpencrsenro 8 O3 (puc, 4.55) (l) ; U3 BepXsell 30HbBI 1
, 1,4
0,5 2
Hak/lonsbiMM  CTDYSMH B yvanpasile- 1 To e 1
uur O3 € BHICOTHL 1O 4 M OT noJa 0.7 1.2
0,5 1.3
To e, ¢ BEICOTH GoJiee 4 M 1 » » 1
0,7 1
0,5 . ) 1.2
Benue O3 (puc, 4.56) 1 Bue 30HBI HENOCPEACTBEHHOTO Bosjel- 1,1
0,7 CTBHY CTPYH 1.15
0,5 : 1,2
Beire O3 (puc. 4.57) i B sone, HenoCPeNCTBEHHOro BosjeéicTBual 0,9
.: . 0,5 | crpyn ! 0,85
Brnve O3 HacTunamoupmucs crpysi- To xe
mu (puC. 4.58, a) — | opu hB/VFCTp =10 0.8
20 0,9
- 30 0,95
Boiwe O3 nmenactunaommmMucs crpy-~| 1 U3 BepXHeit 30HBI 0.85
sy (puc. 4.58, 6) 0,7 0,95
0,5 1

o

Ipn OpHEHTHPOBOMHEIX pacyerax BeiuuuHy ¢ -+ €y MOXHO npumaTs paBHof
70% obweii MoumocTH 0GOPYZOBAHMS.

B 12641. 4.33 hy — paccrosinue MeXKAy NPUTOUHBIME H BEITSIKHBIMH OTBEpCTHS
MHE [0 JJIHHE CTPYH, M (NPH HECKOJBLKKX BHITSKHBIX OTBEPCTHAX NPHHUMAIOT CpejiHes
paccrosmme); Foo, — ycaoBHan IWlowamb CTpyd, M2

[pn BLIBOpe cnocoGa mojlayun BO3NYXa NpEANOYTEHHE HYXKHO OTA2BATH CHCTE-
MaM, HMMelOmuM BoJbllee 3Hayerue Kodddummenta Bosayxoobmena. Ilpm srtom
HEOBXOAMMO KMeTh B BHAY, YTO NOAaya NPHTOYHOTC BO3RYXa HENOCPEJCTBEHHO
B OGCJAYXHBAEMYIO 30HY, HApsiAy € HauGOJBIIHMH 3HAYCHHsIME KOd(POhuIenTa
BO3RYX000MeRa, XapaKTepHsyercsi B HauGoJbilell nepaBHOMEPHOCTLIO pacipejesne-
uusi napamerpoB no miomans O3. HecmoTps Ha TO YTO 9Ta HEPABHOMEDHOCTD
He HOpMUpYeTCsl, B pAJie C1yyaeB ee HEOOXOZHMO YUYHTHBATL NPH NPOEKTHPOBAHHY.
Crenenb paBHOMEpHOCTH yBesmynBaercs (HO KOSDOUIMEHT S(PPEKTUHBHOCTH BO3NY-
X006MeEHa YMeHbLIAeTCs)) NPpH NOAaye BO3AYXa FOPHSOHTAJIBHBIMH WIH HaKJOHHEIME
NOJ HEKOTOPHIM YIVIOM K TODH3OHTY CTPYSIMM Ha BhicoTe JO 4 M or noia. HanGoun-
LYI0 PABHOMEPHOCTb pacnpefieliennsi napamerpoB B O3 MOXHO oGecneynthb NpH BEp-
THKaJIbHOH MOJaye NPUTOYHOrO BO3JYXa U COOMIONEHHH YKA3aHHOTO BHIILIE SHAYEHHS
OTHOCHTEJIbROH IJIOuIajy CTpPYH.

OxoHuaTeNbHOe pelleHre O CUCTeMe BO3AYXooGMEHa cJellyeT NpHEMMATh,
UCXOIsl M3 YCJOBHSl MHHMMM3aLHM NpPHBEJEHHEIX 3aTpar.

4.7.4. BLIBOP U PACHET
BO3AYXOPACNPEAENUTENLHBLIX YCTPOWUCTB

B 2KuJIBIX NOMEIGEHMsX, NOMEUIECHHAX JieYeGHO-POPUIIAKTHYECKNX, HETCKHX
yupexpennfi u JpYTHX OOMECTBERHHIX 3fanui HeQOXOAMMO NpPOEKTHpOBaTh yCTa-
HOBKY BO3yXOpachpefesuTteseli IPUTOYROTO BO3yXa, KAK NpaBUIo, C yCTpoHcTBa-
MHu JJIsi M3MEHEHMs HallpaBJleHusl CTPYH, NpeLycMaTpHBasi, NpH COOTBETCTBYIOLIEM
06GOCHOBAHMH, NPHCNOCOGAEHHS HJs1 PeryJHpOBaHHSI KOJIHYECTBA [IOJaBaeMOro
BO3Ryxa. Ilpucnoco6GiiennsiMy BJis peryJinpOBaHMs KOJKyYecTBa YZAJsAeMOro BO3NY-
Xa 0GOPYRYIOTCS H BHITSDKHBIE OTBepPCTHS (DEINETKH), NpUYeM B KYXHSX H JDYIHX
IOMEWEHNAX C Ta30BBIMH HPUGOpaMH PeryJHpyIoupe YCTpoicTBa BOJIKHE] HCKJIO-
uaTh BOSMOXKHOCTb IOJHOTO 3aKPHBAHHA STHX OTBEPCTHil (pereTox). S



Js obecnedeHnsl apXHTEKTYPHBIX TPeOCBAHHH B KaueCTBe Bosjyxopacnpeje-
ANTEJbHBIX YCTPOHCTE B OOHIECTBEHHBIX 3JAHUSAX DPEKOMEHAYETCH IPHMEHSTh Ce-
pufiHbe YCTFOACTB2 THIIA PP, BAYM, BJALU u BII3N, a g npuToKa B noMelne-
pEl C NMOHKXEHHBIMA TPeOOBAHUSIMH K NapaMerpaM BO3LyXa B 06CIYIKHBaeMol 30He
H JJIsi BEITSDKKR M3 JIIOGHIX NOMelneHuH — peieTkn tuna P (ra6a. 4.34).

Ilpr nopaye Bospyxa Bemue O3 BHICOTY YCT2HOBKH BO3LYXOpaCNpEReJHTENb
HHIX yCTpoicTB pekomenpyerca npuuumath 53 BITSII no 4 m ot nona, pas BOYM,
B — 4—6 M ot nona, piasi PP — g0 6 m ot noga.

CKROpOCTh BHITYCKa BO3LyXa M3 OPHHATHIX K YCTAHOBKE BO3LYXOpachpelelin-
TeJieil OJKHa GBITH TAKOH, YToGH YpOBEHDb LIYM2 HE NpEeBbIlaJ HODMaTHBHBIX 3Ha-
yenuil, [l moMemreHuil xuJBIX ZOMOB, GOJIBHHII, 3KaHHIl ynpaBJeHHH M APYTHX
nofoGHEIX WM HOMeLIeHKE CKOpOCTh BHIXOMa Bosfiyxa u3 BP me momxna npesbiuars
3 wm/c.

Bri6op 1 pacuer BP pekoMenpyercs Npou3BOINTD B TaKoH IOCA€I0BATeIbHOCTH:

1) BBI6paTh cXeMy Opranu3allu BO3LYXOOGMEHa, PYKOBOACTBYSICH TPEGOBaHUs
mu CHull, pexoMenzanusiMy 1o NpoeKTHPOBARKIO 3TaHUH KOHKPETHOTO HasHaueHHsd,
a TaK¥e pEKOMEHJALMSME, NPUBEREHHBIMH BHILe;

2) onpenenHTH pacueTHbIH BO3LYXCOGMEH;

3) npurate Tun BP ¢ yuetoM BHICOTHI HX YCT2HOBKH H BO3SMOXKHOCTH pasMetite-
HUs B ILJIaHe;

4) onpepesmTh KosnuecTBo M pasmep BP u3 ycaoBusi o6ecneuvenuss HopMupye-
MOI CKODOCTH IBHenmsi BO3xyxa B O3;

B) paccunTaTe pasHOCTL MEXAY SKCTpEMasbHOH TeMnepaTypoil B cTpye (WM

_B 00paTHOM NOTOKE) M cpennell TemnepaTypoli Bo3gyXa paGouell MM 0OCITyIKHUBae-
Mot 30HE! Afy; :

6) ecnn 3navenns Af, okaxyrcsa Gosvllle HOPMAaTMBHHIX, NEpeCMOTpeTh pas-
memenre BP, 560 #SMeHMTb WX THI B NOBTOPHTH pacuer.

- Pacyer BosmyXopacnpelesutelibnx yerpoiicts tuna P, PP, BIII pexomenay-
€TCsl MPOM3BOIMTh N0 JAHHEIM, NPUBENEHHBIM B T26J1. 4.26. Pacyer npounx BP (cm.
-Ta6J1. 4.34) BHINONHSIETCS NO COOTBETCTBYIOIMM CEpHSM.

4.8. OCHOBHOE OBOPYROBAHME CHUCIEM BEHTURAUMM

4.8.1. BO3AYLUHBIE BMIIbTPbI

B noMerieHusx MXRIALIX W O6LECTBEHHEIX 3[lanuil 60pb6a C IBIJILIO OCYINECTBJISA-
€TCs1 yTeM NpeJOTBpaleRks Nonajanks ee H3BHE H yHaJeHus Nbliu, 0Gpasyonei-
€51 B CaMHX MOMEIEHNsIX.

lNonapaeMplfi B nOMeEEHEe DPUTOYHBIA  BO3LYX OYMILAETCH B BO3AYIIHBIX
(uibETpax, XapaKTepH3YIOUHXCsl HEe3HAYHTELHBIM a3pOIHHAMUYECKHM CONPOTHB-
JieHueM ¥ HeGOJbIMMKE TabapHTaMu, HO HMEOIMX OTpaHHYEHHYIO MblJIeeMKOCTh.
Boagyumsbie GUALTPH, CUHINAIONKE NPUTONEBIE BO3XYX OT NBUIM, HORPA3NeNAIOTCS
Ha Tpu kKjacca (taba. 4.35). )

S¢(pdheKTHBHOCT OYHCTKH BO3JYXa OT OBLIH, %, ONPENENSETcs OTHOLIEHMEM
Maccel nem Gy, 3apepaaHnoll B OuIbTpe, K obuedl Macce nblinu Gy, Haxofsmedics
B OUHIaeMOM BO3LyXe:

E=-—1.100 (4.181)

WJIH K€ OTHOLIEHHEM PAa3HOCTH HAYaJbHON KOHUEHTpAIlHH NbUIH B OUHIL2eMOM BO3-
Jyxe C;, Mr/M3, M KOHHEHTpalWK NHUM Nocje OYHCTKH C,, Mr/mM®, K HauaJbHOH
"KOHIIEHTDALIKA:

€ —Gy

E= o

- 100. (.181q)



Tabauyga 431 Xapaxvepucinga [HOBLIX BO3AYX0PACNPE AENUTEIBNILIX

. Pasmepni, MM
Boapyxopacupefienutenn- | Tum, ofosdaucuue
HOe YCTPOLICTBO BP
dy nag <
(,: X d, b, h, 4
BP, yiomue K THbIR
Peuierks BO3AYXOmpuTou- | PP-1, uenonnenue 100 < 200 150 250
Hag peryJdpyeman (ce- | A1B6l
pua 1.494-8) - l;?-2. wenosdenne | - 100400 - 150 450
2B2 -
PP-3, ucronsenue | 200X 200 - 250 112 250
[ A3B3
W11 PP-4, ucnonnenve | 200X%400 250 450
~ T A4B4
PP-5, ucnossense | 200X600° 250 650
n AS5B5 -
% b=t
Peweryka wenesan (cepus | P-150 — - 200 - 200
1.494-10) P-200 252 252
¥ ”
<[~
¢ 4
. BP, o6pagyomue Henonunie
Pemerxa gBO3fyXonpuTOY-
Ban perynupyemas (cepua | PP-1, ucnonneuse | 100X200 150 250
1.494-8) A1B1
PP-2, ucnonneuue | 100X400 150 450
A2B2 . )
PP-3, ucnonuenne | 200X200 —_ 250 112 250
] H1 A3B3 -
3 < PP-4, ucnonuenve | 200%x400 250 450
N < A4B{
PP-5, ucrioninenwe | 200600 250 650
d A5B5
) BP, ofGpasyion(ue Beepuyio
Bosgyxopscnpelienurens
yHupepcalJibHblll MOAEepH:H-
sHpoanubill; Hemondedue [-—
Kpyrymiii ¢ auddysopom
(cepust 1.494-19) BOYM-201 250 550 130
BOYM-3], 315 680 160
d BOYM-4]1 400 850 200
2 BIYM-5 500 1064 — 250 -
1 BAYM-6L 630 1324 320
. BOYM-8] 800 1680 400
& BAYM-100 1000 2100 500
. / : \
To e, ucnosmenne II —
Kpyribift Ges nudysopPs | Brym-2 250 375 202
d BOYM.-3 3156 475 242
Z BIYM-4 400 600 292
| BIYM-5 500 780 | — 32 | —
BOYM-6 630. 945 432
BIYM-8 800 1200 705
1600 1500 832

BJYM-10




yorpaiicTd, PeKDMeHI(YeMbIX K NpuMeHderw:d B ofiecr * 3
) . ”PexoMeHnythxe 3Hate- Kosbdunpents:
. Fo e, HHA
Maccd, Kkr fmu 06nac*r:ﬂv;,
by, M Yy, 2
- mje Ly, m3/q m .n [4
crpyr (apsaMoTouwbie)
1,03 . |0016 - 115—290
1.8 0,032 230—580
17 0,032 | 2—5 230580 4,5 3.2 2,2 | [lopasa soagyxa s
: OMelLe s - CucTe-
3 0,064 460—1050 MAMH  OTOMJIEHHS,
- BEHTHJISNUN H KOH~
4,5 0,096 690--1730 JHUHOHUPOBaUUH
0,4 0.0144 50—160 Iloaya © .yAane
- 0,6 0,0256 1—3 90—280 4 3 2 HHE BO3JLYXa U3 110~
MetueHHH ¢ TIOHH~
- KexunMa TpeGosa-
~ HHSIMH K KiapaMer-
N paM BO3yxa 0G6-
CAYKUBAEMO SOHK
aeepl;ue cTpyy (npﬁmorot_mwe)
12 . |o016 115—290 Togaua sospyxa
B TIOMELUEHHS CuC-
L9 0.032 230—580 TeMami OTORenus,
BEHTKJIﬂLlHH H KOH-
2! 230! JHIHOHHPOBAHHAA.
L7 0,032 5 230580 1,8 L2 33 Henosuenue  AS
3 - |<0.,064 460--1050 cneyer  HCrodib=
830RaThL B NOMEMme-
4,5 0,096 690—1730 BusAX C  Gonbioil
KPATHOCTBIO  BO3-
Ay xoobvena
¥ KOHHYECKYI0 CTPYU (NpsiMOTOoYHLIe)
7,4 (6,45) 0,05 720—-2160
11 (9,5) 0,08 11503450 Tondya Boagyxa B
15,8 (13 75) | 013 1870—5650 BEPXHIOIO' 30y 10O-
245 (21 ,5) 0,2 412 28808650 51— | 4,2— | 59— | mewenudt cucrema-
38,8 (-’54,35) 0,31 4460—13 400 1,1 0,8 1,4 My OTOISIe HHSI,
60,8 (54,34) | 0,5 7200-—21 600 BEHTHASIGHE- H KOH~
95 (85,1) 0,785 11 300—33 900 JULHOHHPOB3HUA
4,75 (3, 8) 0,05 720—2160
,85 (535) 0,08 1150—3450
10,6 (8,55) 0,13 1870—5650
15 3 (12.,3) 0,2 412 | 2880—8650 1,5— | 2—0,8 1,3
26 2 (21, 75) 0.31 446013 400 ,6
38,6 (32,44) |05 . 7200—21 600
62,7 63,1) 0,785 11 300—33 900




. Pasmeprl, MM
Bospyxepacnpefienwrent- | Tin, oGosnadense i
Hoe YyCTPOUCTBO BP 4
- HIH
b,,nx 1, d, b, h, i,
Bospyxopacnpeesutens
YHHBEPCANLHBIT MOJEpPHH-
?lilFOBaHan’I: “HCNOJIHeHHe
— i -
dysopoy FaTebH € el v 250 550 | 223
BOYMn-31 315 630 263
N/ BIYMn-4]1 400 * 950 | 313
[ BAYMn-510 500 - 1050 370 -
BAYMn-6][1 630 1324 447
< BAYMn-81 800 1630 650
BOYMn-1011 1000 2100 721
Pl N
To e, ncnonnenﬂsdl’V—
KeaApaTHhit 6es anddyso-
pa BIOYMp-2 250 a7rs 202
« z BYMn-3 315 475 242
< B YMn-4 400 600 292
(i BIYMn-5 500 - 750 352 -
® BYMn-6 630 945 432
. - BIIYMp-8 800 1200 532
e BLYMn-10 1000 1500 | 705
BP, obpaayionue Beepnyio B
BosayxopacnpesesuTesb
IBYXCTpYiiHBI wecTHHb-
GysopHEIl NPAMOYTOJLHO-
ro cevenun (cepun 4.904-29)
d BOUIn-2 250 530 141
B/Ilmn-3 315 660 158
_ BONIn-4 400 -— 830 201 -
B HIn-5 500 1030 227
- Blln-6 630 1290 261
BA -8 - 800 1680 304
bt
&
BosayXopacnpeenurens
NPHCTEHHBIH  3XKEKLHOHHBIH gnngg:”n . lggg lggg
nane-.nbmﬂﬂ (cepua 1.494-18) BIBIM- 111 15 _ 1090 - £90
~ [/ BII3I1-11T6 1090 590
o B BIISIL- 11T 590 |- 1090
y II-BI13TI-11 570 1070
TI-BIISTI-NIT 570 1070
] "s. - -
BIIBII-12 1180 1150
7 BI13I1-12I'6 1180 1150
BII3I-12I's 1180 1150
BI13I1-21 75 _— 590 — 2180
BIISI- 1, . . |2 x 590 1090
1-BII31M-12 - 1136 1106
I-BI1911-12F 1136 1106




Mpodorscernse maba. 4.34

PekomenzlyeMbie 3Have-
o et . Kosdduguens
Macea, Kr b Oﬁnac’r:ﬂ r;plmeﬂe-
bo, M
* z,“/'c L, M3/ m n t
11,6 {10,65) | 0,05 720—2160
171 (15%6) | 008 11503450 pas Dosayxa B
232 (2115 ) 013 4—12 18705650 1,9— § 24— 2— | meuleHnii cBcTeMas
31,3 (27.3) 0,2 2880—8650 6,7 0,8 L3 | mu OTONLNEHYS,
e o ] I R I A 2
70,5 s -—
128 2118,4; 0.785 11 300—33 900 | % AHIHOHHPOBSHHS
4,93 (3,99) 0,06 720—2160
7.2% Es,n) 0,08 1153——3%53
11,3 (9,25 0,13 1870565
15,6 (12,8; 0.2 4—121 oss0—g650 § 22— | 25— { LS5 To me
28,2 (23,75) | 0,31 4460—13400 | 1.6 L9
41,8 (35,34) 0,5 7200—21 600
65,9 (56,3) 0,785 11 300—33 900
KOMITAKTHYIO CTpyu (MpAMOTORHBIE) A
IMopaus Bo3apyxa
. CHCTEMaMH BeHTH-
10,07 0,05 360—900 . NS ¥ KOH UM~
14,51 0,08 575—1440 OHUPORZHHS B M0=
22,30 0,13 935—2340 0.8 0,65 1,3 | MeILEHHA "C IOBLI-
31,64 0.2 2—5 1440—3600 (1,4) | (1,05) WIEHHBIMA  TPeGoRa-
45.82 0,31 22005400 i HUAMM K HHTEpbe-
68,33 0,5 3600-—9000 pY: HMeeTCs paspa-
' 60TKa 13 aNOMH-
Hus (BOIIA,
cepun 1.494-29)
39
39,2 .
39,2 0,22 1.6— 1250—5000 — —_ 25
39,2 6,3 TMoraya BO3AYXa
37 CHCTEeMaMH OTORJIe-
5,5 Hus1, BEHTHIALHK H
5,5 KOHIHIMOHHPOBA-
HHA B pafouyio
(oBcayxuBaeMyro)
80HY TIOMELeHUlt ¢
71.5 usOGhTKaMH  TerJia
795 u na moGom gpgs-
* _ _ _ _ He HomMelllenuit 63
Z},'s 044 1(3?3 2500—10 000 25 | isdmikos Tema
33
18,5 -




) Pagnepl, MM
Boa)xyxopacnpenenmenb- " Turi, 66osuauenue
v1 HOE: YCTPORETBO BpP
dg nam :
. o booX L ‘7]_ b, { b 1
BTI3I1-13 1710 1150
BNdn-13re 75 — 1710 |° — 150
BI13M1-13I's 1710 1150
I-BN2aMi-13 : - | 1666 1106
F1-BR3I1-13r i 1666 1106
BIISMN-14 ’ .| 2040 _ 1150
| BI1OI-14I'6 . 2240 " 1150
BI13MN-14I'n 2240 1150
BNon-22 75 - 2240 — 1150
i Brian-22rs 1180 2300
- - BIon-221s 1180 2300
" I1-BI19I1-14 : 2196 i106
e 11-BI9M-141 2196 1106
PR BN  BIOI1-23 1710 2300
*oaa . Bri20-23I'6 1710 2300
BI2I1-230s 75 — 1710 - 2300
BIIDYI-T - : 3 X ‘1150
X 1267
BI12I-24
BI1911-24T6 75 — 2240 — © 2300
BIIOI-24I's .

IlTpumewannsa. 1. Macca BP BIIVM, ykasaunasi B ckoOKax, oTnocutcss K BP (e3
snauesys kos$duuenToR m, n ¥ {, SasHCAL[ME OT TOJIOMEHNs OTPaXKaTesisi i OTHOCHTENBLIOro
8 B CKOOKax — pJist HacTunaroumedicst Beepuoii cTpyu. 4. IlpH HacTHJIaHHH BO3SHYNIHBIX CTPYH Ha

HCHJNMOueHnen faxubix ans B a4 BP, ofpa3syiolqux sakpyueHusle ctpydu. 5. Jlon BP, ofpa3sy
. H \ - -

.

Bosnyiunbie (pUILTPEl B S8aBHCHMOCTH OT TEXHOJIOTHH OYHCTKH BO3RYXa TOJpas-
JENSIOTCS. B2 NOPHCThle CMOYEHHNE, NOPHCTHIE CYXHE Il 3JeKTpHuecKHe (Taba. 4.36).
K nopucThiM CMOUEHHBIM OTHOCSITCS (PRJILTDBI, BHIIOJIHEHHBIE K3 METAJJIMUECKHX
TLIACTHH, NPOBOJIOUHEIX WJIH TIOJHMEDHBIX CCTOK M HETKAHEIX BOJIOKHMCTHIX Mate-
pHaJIOB, MOKPHITBIX TOHKOH MJIEHKOH BSISKHX HeJeTYyRX 3amaciiiBaTesell. K nophuc-
TEIM CYXIfM~ OTHOCSITCSl (DMJILTDH], BBINOJIHEHHbIE K3 HETKAHBIX BOJOKHHCTHIX Ma-
TepuasioB, robpHPOBARHLIX NOMIMEPHBLIX CETOK U ry6yaThlX MAaTepHalioB.

OuibTpe! BEIGHPAIOT C YUETOM AHCTNEPCHOCTH IBLIH, HAYAJBHOH KOHLEHTPaIlH
ee B. Bo3llyxe K Tpe6yeMoH shextuBHOCTH OukcTKH. OIHOBPEMEHHO YUHTHIBAIOT
NbLIEEMKOCTD DUJIBTPA, €0 HAYAJILHOE M KOHEYHOE 29POXHHAMHYECKOE COMpPOTHB--
JieHHe, KOHCTPYKTHBHEE H SKCIJIYATALHOHHBIE XaPaKTEPHCTHKH.-

R TaGauuya 4.35. XapakrepucTuxa poapyiusbix GUILTPOB

Pasueps 5GQERTUBHO ynaB- | ogdeksrBrOCTL OUHCT-

Kaace ¢uantpa UBAaEMBbIX MbiJIEBBIX Yac- ®B BO3LYXa, %
THY, MKM ’
I . Ilpakthyeckn Bce 99
11 > 85

° I 10—50 - 60

-



. I podoagicerisie mabn. 4.34

* 'Peﬁomepnyemue 3Have- KOE)Q)(DHHME};_TH
~ Fo w2, vha : S naCTL .
Macca, Kr - bﬂ-'m Oé.nacr:m
s M
“ ;"/c Ly, M*/9 m n 4
" 06
9
- 99 0,66 1,6— | 3750--13 000 — - 25
25,6 y :
25,8 ;
-1
S . IMopsua  posayxa
.. 118,56 0,88 1,6~ | 5000—20 000 — — 25 cucTeMaMy oTonde-
R ] . 6,3 HUR, BEHTRISNHN B
o= a1 i KOBJIHLHOHUPOBA-
;. 131,1 HUs B paGoayio
33 (oGcnymuBaemyio)
33,3 SOHY TIOMentennit ¢
-H8OBITHAMY Tenna u
. Ha Mo6oM ypoBHE
T - N nowmeiijenyii 6e3 ua-
. };? . ] . GHiTKOB Tenana
168 1,82 1,6— | 750030 000 — - 25
77 | 63
210 -
2123 1,77 1,6— ] 10 600—40 000 — - 25
210 6,3 . -

peryasnTopa pacxopa, 2. Insn BPB IYM, o6pasylomuX KORWYECKYIO CTPYIO, YKasaHsl. IpeJeNiblibie
Paccrosmns. 3. s BP B npuBefieHbl SHa¥eHUs m W 1 JIJI KOMIAUTHOH BEPTHKANLHON. CTPYH,
Gmakajiee CIJIOWIHOE OTPaX LeHHE SHaveHHS M U i CJEAYET YMHOXKATh Ha Kosddnunent- kg sa

I0iHX SakpyYeHHLIe CTPYH, Npusefiedbl OZPefMensie Mo JJuHe CTPYY SHAUeHUst M H A

Hauanbnylo KOHUENTpAIHIO MBI B BO3ZlyXe NPHHAMAIOT NO ONLITHLIM JauHBIM.
Ilpy ux orcyTcTBHM RJS pacueTa CABMTapHO-THTHEHHYECKOH OUHMCTKH BO3KyXa B
HHEYCTpHAJNBHEX pafioHaX NpPOMBILIEHHBIX TOPOJOB HAYaJIbHYIO KOHLEHTPaLUIO
npuHuMaloT 1 Mr/ms.

Kasace npumensiemprx GilJisTpos onpenedisiercst Tpe6OBaHHsIMH COOTBETCTBYIOIH X
-riaB CHull u CH. Ilpy stom QuabTpE Gostee BHICOKOTO Kaacca clleRyeT yeTanas-
JIMBATh B KayecTe clefylouiel cryneny ounctky nocse ¢uibrpo 111 u Il knaccos.

Bosgymnpie GHUILTpH NOAGHPAIOT B TAKOH NOCHEIOBATEJIBHOCTH.

. 1. Mcxona M3 pacuera BeHTHJIALIHOHHON CeTH, ONPemesisioT HauaJibHoe W JO-
IIYCTUMOE KOHEYHHE COMPOTHBJEHHS (uibTpa, a CJEHOBATeNbHO, M JONYCTHMOE
YBeJueHHe CONpOTHBJEHNS. ’

2. 3apaBasich KJaccoM (HMILTPAa M Harpys3Koil N0 OUHINAeMOMY BOSRYXY Ha
1 M2 puabTpyiowell NOBepXHOCTH, ONPEAENAIOT THNOpA3Mep (HJILTDA. :

3. o BesmuMye RayaibHOM KOHLEHTpalMM INbWIM, 3al2HHOH adierTHBHOCTH
paboTel (pUJILTPA M €ro NbIIEEeMKOCTH - ONPEREJISIIOT NPORO/RKHTENBLHOCTL paGoThH
$uabTpa 10 €ro.3aMeHsl WM pereHepariiu.. Ecim 972 NPONOIKHTENILHOCTD Meliblle,
ueM TpeSyercst N0 YCJAOBHSAM SKCIJIYaTapHd, TO YMeHBIUAIOT BOSRYLIHYIO HATPY3KY
Ha | m? dusieTpylOIEro MaTepHalia, NPUIMMAIOT ApYroi (HJILTP, KM, €M 3TO
BOSMOXKNQ, YBEJMUHBAIOT PasHRLY MEXAY KOHEYHbIM M HAYaJIbHbIM 3HaUeHUsIMH
a5pOAHHAMKYECKOTO CONPOTHBJICHHS.



Tab6annua 436, Homenknarypa BospyuiHeix $HHALTPOB

N Pexomen-
. AyeMasi
Yypenbuas Ha-
Sddex- | mospyw- | yaenwuan | CPepusa | uane-
TUB- Has Ha- DbUleeM- | HAMaNBHas { HO€ | BoayoKHOCTH pereHe-
Bup Tun Haumernopanue Kanacc HOCTb | rpyska Ha KOCTD, KOHIEHT- | conpo- paEuH
OYHCT- BXOHOS r /Mz' panusl b~ | THRJE-
w1, % ceyenue, JH, Mr/m3 HHe,
) ThIC. Ta
m3/(a X
X M?) R
IMopucThif cMouen- | MacsisiHEIR CamoouHnaonycs III 80 7 Jio 15% 1 60 BosmoKHa
HELH ¢ ~ Maccel
Macsia B
BaHHe
Aqetikoprit ©IP 111 84 6 2400 1 50 »
Sluefikosrit OSIB 111 76 6 2600 1 60 »
BONOKHHCTHIR Pynouuniyt ®PY III 80 6 670 0,5 60 PereHepanuy He NOXA-
JIEIKHT
STaefiKoBRil PSIY 111 86 6 570 0,3 i40 |-To ke
TlopueThiit cyxof P Pynonnus OPII 111 95 [ 1000 1 100 BO3MOMKHA
Sluefikosnit JIAVIK I >99.9 Ilo paHBBEM SaBOIA~H3rOTOBUTENA -
» DN 1 99,9 6 900 0,05 100 PereHepauyii He MNOA-
JIeXuT
Ty6uaThit H QAT II1 75 6 350 0,3 60 BosmoxHa
TobpupoBaH#bI » oAB 111 5 6 2400 1 60 »
Dnextpraborut - » 3 I Jio 95 7 1500 2 40 (10) »
Nprumedannsa . INbeeMKoCTh BOSAYIUHLIX GUILTPOB, Kpome (unptpos PIU, ykasana npu yBeSHUEHHH KX A3POJAMHAMHYECKOTD CONPOTHBICHAS

sa BpeMsi paCoThl NpHMEpHO B 3 pasa. 2. ASpopuHaMHYECKOe CONPOTHBJICHHE DJEKTPHYECKUX (QHILTPOB NPUBEAEHO AJiA PaboThi ¢ NPOTHBOYHOCHEIM QHJIBT-

poM i 6es uero (B ckoCkax). PaGora Ge3 NPOTHBOYHOCHOIO QHIILTPa HeXeJaTe/lbHa.



4.8.2. KANOPHUDEPDLI

Kanopudephl BeRTUAAIMOHHBIX CHCTeM OOLIECTBEHHBIX 3Janui, KaK NPaBRJO,
oborpeBaloTcs Bofioil. Pacuernblii pacxop ceTeBoil BOJEI, ONpejeieHHkll COTNaCHO
CHull 11-36-73, cnegyer yMuo2<arth Ha NHONPABOYHLHF KO3(ipulinenT G, NPHHEMae-
muifi e Mence 1. Koatddunuenr ¢, yenThiBaIOmHH H3MEHEHHE pacXofia B CBA3H € B3~
MEHEHHEM TEMIIEPATYpLl HAPYXKHOTO BO3MyXa, HaXOAMTCA MO (opMyde

—1 Tr— N
a= z“ SR ;‘,’ . (4.182)
. K7ty r— fo -
e #x — EOHEUNas TeMnepaTypa Harpesaemcro Bosfiyxa, °C; 4y — Temmeparypa
napyxHore Bo3ayxa, °C, c€oOTBETCTBYIONaf MHHHMAJBHON TeMNepaType CereBoil

BOAbl B HOJAIOIEH JHHHH Tr'; T", — MHHHMaJbHAsl TeMnepaTypa CeTeBoit BoAnl B

obparuoit anemn, °C; Tr n To - TeMneparypa ceresofi Bogpl, °C, COOTBETCTBEHHO
B nofaomell n o6paTHO MHEHAX NP TEMIEPATYPE HAPYKHOTO BO3TYXa, COOTBET-
cTByowleil napamerpam B unm A B 3aBUCHMOCTH OT TOTO, ¢ KAKMMH PACYETHLIMH DNa-

paMerpaMi DPOESKTHPYETCH BeRTHAMLHUS; ¢) — pacueTHas TEMIEPaTypa HAPY?KHOTO

poafiyxa (AnA mpoekTMPYEMOH cHCTeMbl BewTHasuum), °C.

Kaaopudepsrie ycranoBEH HeOGXOAMMO NPOEKTHPOBATb, COCTABAAH HX M3
MHHHMAJBHOTO ¥HCHa KajopubepoB ¢ yCTpoHCTBaMu;, 0GeCreunBaloliMH pPerysH-
poBanye NPOMSBOXHTENBHOCTH TIO TeNJay. DTO JOCTHraeTcs YCTaHOEKO#l BOspyml-
HEIX KJaNaHOB Ha OOBOAHEIX KaHajaX KajiopulepoB ¥ NPOXOAHBLIX KJaNaHOB Ha
TpyGonpoBoAax Temnonocutens. Kak npasnsio, cieiyer NpHMEHATb MHOIOXOAOBbIE
Kajoprdepr! € nocaesoBaTeIbHEIM COeiHHEHHEM -TI0 Boge. Jlonyckaercs napajiesib-
HOE COeJMHEHNE HX N0 BOZE NPH PACNONIOKEHHH TOCER0BaTeIbHO N0 XOAY BO3AYyXa.
Tlpn nocrenoBate/ibHOM COGIMHEHHH IO BORE KalopH(pepOB, YCTARHOBJEHHBIX B
HECRONbKO DSJOB NO XOAY BO3AYXa, TENNIOMOCHTEAb DEKOMEHAYETCH NOAABaTh B
TIepBEIf TI0 XOZAy ABHIKEHHS BO3AYXa Pfifl, & YAAJfiTh H3 NOCHEJHErO No XONy ABH-
HeHMsl BO3fyxa psja. JomxHa NpeiycMaTpHBaTbhCs BO3MOXKHOCTD HE3aBHCHMOTO
perypOBAHNSA, OTKJIOUEHHS H ONOPOXKHEHHS OTHENBHBIX KaJopHepos, paAoB
uAd rpynn kanopuepor (B GOJBIIHX YCTaHOBKAX).

. Tlnomaze nosepxumocTd HarpeBa KajaopudepoB HeoGXOMMMO NPHHHMATL €
.8amacoM, He npepmiunaiomaM 20% (pexoMenpyercs sanac 10—20%).

B cnyuasx, npepycmorpennnix CHull 11-33-75, caexyer npoektnpoBarh apTo-
MaTHYeCKyl0 3alluTy KaJopH(epOB OT 3aMep3aHus.

B cucremax BO3ZYIIHOTO OTOIIEHHS, BEUTHAANMH W KOHAHIHOWHPOBAHHS BO3-
JRyXa oGUlecTBeHHBIX 382HHH HanGosee YacTO NPUMEHAIOTCS CTaJbHbE MIACTHHYATLIE
MHOTOXOROELIE Kanopudepn! cpenneli u Goabiuoli mopeneli (KBC-m m KBB-m) u
GrMeTaIYecKne Kanopudepsl ¢ HakaTHEIM opeGpennem tuna KCk (3- n 4-paaubie).

Kanoprdepsl paccuutanbl Ma TeNJIOHOCHTENb ¢ MAKCHMAaJBHON TeMneparypol
'150° C u pabouee pasnenne 1,2 MIla. YcraHaBmMBalOTCS € TOPH3OHTAJBHEIM pac-
NIOJIOKEHHEM TEMNOOTRAIOWUX TPYGoK H natpy6xos. CremHble GOKOBble IHTKH
H03BOJIAIOT 0GPasoBbIBaTh COJIOLIHYIO NOBEPXHOCTH HarpeBa.

CranbHble NIACTHHUATHE MHOTOXOAOBHE XKanopudepm KBC-n n KBB-n [33]
BLITYCKAIOTCS € YeTHIPEMS XOJAAaMH 10 ABHKEHHIO TeNoHOCHTes. HarpepaTenbpnle
SJEMenTH TPEACTABAMIOT cO60H CTanbHbIE TPYOKH € NJACTHHYATHIM OpEGpEHHEM.
TpyGKu 1 niiacTHHL ONUHKOBaHBL. ¥ KajxopudepoB cpefnell Mofiesu 3 psja TPYGOK
no ray6eHe, y kKanopudepoB Gonpluoll mojenu — 4 psiza.

Kanopudeps! GuMetannuueckue ¢ nakatabim opebpenmeM Tuna KCk [32] soi-
nyckaorces ABYX Mogenefi — KCk-3 u KCk-4. Mx Tensnonepejaiomast noBEPXHOCTS -
npeacrasisier coGofi mMaxMaTHLIE NYYOK CIHPaibHO-HAKATHHIX GHMETaJJIYECKnX
TPYGOK. DJIEeMEHT TelJONepejalonlell NOBEPXHOCTH COCTOHT H3 ABYX TpyGok, Ha-
CaXeHHHIX OJHa Ha ApYyrylo. BryTpennsis TpyGKa — cTajipHafi, Hapy2xHasg — allo-
Muumepas. Ha amomunneBoll TpyGKe yCTpamBaloT HaKaTHOE CHMpajibHoe opelpe-
Hue. V xansoprdepos tuna KCk-3 tpu paga TpyGok no ray6une, y KajopHdepos
Tirna KCk-4 — vermpe psjia. .

Texuuueckue panunle Kanopudepos npusegessl B Taén. 4.37, a dopmyinl ajs
onpepenenua KoabQUIMEHTOB Temnonepeflaun M NOTEPh Hamopa NI TPOXome




Tabarga 437. Texuuqeckuo Hadxbie- xaxdpudhepon

'-‘q-}. ’;‘r{ "] IMlnowapgb KHUBOTO g e FaBaputuoie pasmepsi, | , E
= @ g ceyeHus, ‘M? - . MM . ag 5
S -88 . . 84 S 9
= % b ' do 4 ] g
a8 | HS | & L %3 g I
S8 .| &z | 8 g2 | o8 g 5 |ga5eE) 4
gt |4z | 8 | EE |8El g | B | 8 |E:fE
3 By a™ o8 =5 2 g g |9g5s g
=%, | 28 EX B3 g = 8 £ |»Ead| = -
CranbHble NAaCTHHUATLIE MHOUOXOROBLIe Mofean KBC-n
KBC-1-t 8,55 | 0,1045775 530 43,9
KHC-2-n | 10,62 |0,129242 0,0008686 655 5] .
KBC-3-n1 12,7 | 0,153906 ('cp'e puee 4 780 378 180 32 58,2
KBC-4-n1 14,67 | 0178571 | gyauepme) 905 66,2
KBC-5-rt 18,81 { 0,2279 1155 79.5
Kbc-6-n | 1,2 |o13016 530 56,2
KBC-7-n 14,16 10,17198 655 65,6
KBC-8-11 16,92 | 0,2048 0,001159 4 780 503 180 32 74,8
KBC-9-n 19,56 ] 0,237622 905 83.8
KBC-10-n 25,08 |0,30325 1155 i 102,2
KBC-11-n 72 0,8665 0,002316 1003 262,6
KBCizn |18 |rooees | ooosera | 4 | 15 | gses | 80| %0 | 397
L Cranbnbie NRACTUHYATHIE MHOTOXOROBbIE MOAEAH KBB-i1
KBB-1-n 11,38 10,1045775 530 56,4
KBD-2-n 12,21 10129242 | ¢ 001130 655 66
KBB-3-n 16,86 | 0,153906 | (cpeppee 4 780 378 220 32 75,6.
KBB-4-11 19,48 [ 0,178571 .| syadepne) 905 84,7
KBB-5-n 25 0,2279 1155 103,6
KBB-G-u | 1514 [0,13916 | 530 727
#BB-7-n 18,81 | 0,17198 i R 655 84,0
KBB-8-11- 22,44 |0,2048 0,001544 4 780 603 220 32 96,6
KBB-9-r1- 26 0,237622 |- . 905 109,1
KBB-10-u 33,34 {0,30325 ] 1155 133,7
KBB-11-n 95,63 | 0,8665 0,003089 4 1655 1003 290 50 351
KBB-12-n 143,5 1,29845 0,004632 1655 1503 70 518,3
Bumerananyeckte ¢ HaKaTHbLIM opedpeHdem Tvna KCk-3
KC«-3-6-01 | 10,85 10,111 538 39.?
KCr-3-7-01 13,37 8:2:73 f;gg gg_
KC«-3-8-01 | 15,89 |0, .8
KCic-3-9-01 | 1841 | 0189 0,00085 6 o3 [ 603 | 160 25 59,2
KCx-3-10-01] 23,45 | 0,24 1163 74,2
KCx-3-11-01| 68,00 | 0,685 0,00129 s | mes | 1003 | g | 0 | 1837
KCk-3-12-01{ 102,5 1,027 0,00194 1503 50 266,3
GuMeTalmMYeckie ¢ HaxaTubniM opebpennem tuna KCi-4
KCxk-4-6-01 14,26 | 0,111 838 41,2
KCx-4-7-01 17,57 3, lgg ggg ?j ’
KCr-4-8-01L { 20,88 0,1 . 3
KCk-4-9-01 | 24,19 | 0,189 0,00111 ¢ 913 503 180 25 68.5
KCk-4-10-01) 30,82 | 0,24 1163 . 8L9
KCk-4-11-01| 90,04 | 0,685 0,00171 166 1003 40 ) 520. 2
KCi-4-12-01 | 136,02 | 1,027 0,00258 8 3 | 1503 180 50 340,

[TpuMevyarne [abapurise pasveps! KafOPHPEPod Adst (O Fpany TEmAOOTAAKILER [0
BepPKHOCTH, - R



Ta6auya 438 Gopuynss Ja8- onpegenesma woIPpdhipeara Ton0q3P2N2YM,
A3POAHHAMHYLCKCTO B MUJIPABINNECKOro conpoTuaiedua kajlopapepoz [32, 33]

- ; - : ConpoTHBACHHUS
Tun xanopude- |, Kosdduurenr Tennonepe- { ConporuBiierue npoxo,
pa Rauu k, Br/(M2 - K)p ao3ayxa na.pﬂa i Upoxony fﬁ’ﬂﬂ
T pgy &Il
=2 6-105)<
. 0,32,,0,1 6 Py = 4
KBC:!-n - k= 20,86 (up) 32@( ?3) Py =22 (vp)1-52 (4.187) DByLi6s
KBB-n k= 19,77 @0)0-320013 | p 28 (up)l:65 (4.188) at
(2.189) y(4 191)
KCx-3 & = 10,31 ()0 455 ﬁﬁ'? py =161 @p)b7l (4.189)
’ 185) i
KCi4 k= 15,96 (vp)° 515 o 01:3:5) b, =192 @13 (wispy | Pu =00t (LI9BT

BO3NlyXa ¥ BOAEL — B Tab.1. 4.38, Ilpu nog6ope kanopudepos CAellYeT pYKOBOACTBO-
BATHCH HOMEHKJIaTypolt KanopuepoB 3aBOLOB-H3TOTOBHTEJEH.

B Tta6n. 4.38 npHHATH Clefylmpue ycIOBHEe 0003HAYEHUSA: Up. — maccopast
cxopocm BO3AYXa B JKHBOM ceyeHuu KanopudepHoit ycraHoBKH, Kr/(M2 - ¢); @ —
CKOPOCTB BOAH! B TpYBKAX, M/C; € ~— YHCJIO XOJOB M0 TelVIOHOCHTeN0; W — packox
BoJib uepes Kajopudep, mMi/u; d—yCJIOBHbIH JAvaMeTp TPUCOeJHHUTE/IRHLIX MaT-

pyogoB, MM; b — ko3hdHUMEHT, 3aBUCAILME OT KOHCTPYKTHBHBLIX oco6eHHocTeﬁ
BOfIAHOTO Tpakta (1adn. 4.39). .

Ta6auna 4.39. 3 b ra b

T_m;' Ka;aopmbe- Fomep b Tun d]y(:!gopﬂ- Howep b

KCx-3 6 13,6 KCx-4 6 17
7 148 7 18.2
8 ‘16 8 19,4
9 17,2 . 9 20,6
10 19,6 10 23 -
1n - - 34,8 1 36,8
12 48,8 T2 51, 2

MpasubEnii nonGop KadopupepHO# YCTAHOBKY JOJHKEH OGeCeunBaTh MH«
'HAMYM NPHBECHHEIX 3ATPAT, MPHYEM 9TO HOJIKHO YBS3LIBATHLCSA C PACUeTOM BOSAY-
XOBOLOB MNPHTOYHOH CHCTEMbI BEHTHJIALMY M BLIGOpoM BewtHaATOpa. B nosmom
obneme 3Ta- 3afava peluaercd ¢ .nomomibio 3BM win myTem comocrasJieHHA omeJlb-
HBIX BApYAHTOB.

nst noxbopa kamopudepHoil YCTAHOBKH HCIOMB3YIOT CJENYIOMIHE ncxo,unme
ZauHbie: pacxofi HATPEsACMOTO BO3/yXa G, Kr/4; HaYaJBHYIO ¥ KOHEYHYIO TEMIEpas
TYpHl BO3YXa Iy U f, °C; TeMmeparypy BoAB B nogaiomeM H oGparnomM Tpy6onpo-
Bojax Ty u Ty, °C.

Kanopmpepnylo YCTAHOBKY NOAGMPAIOT B TaKOM NOpSAAKe.

. OnpefenislioT pacXoj TeIJia Ha HarpeB BO3AyXa, Br:

Q = 0,287Ge, (tx —t),
rge ¢s = 1 kllx/(kr « K) — yzenbpast mMaccoBasi TeIJIOEMKOCTh BO3/LyXa.

2. Onpe/lesIsTOT OPUEHTHPOBOUHYIO MJIOWLANb MKHBOTO ceuenus Kajaopudepnod
YCTAaHOBKM MO BO3LYXY, M%:

(4.193)

fr = G/36000p, (4.194

IZie, up — MACcoBas CKOPOCTb BO3AYX, B Kanopudeps, Tpupumaemas B _npeiesiay
3—10 xr/(m2 s c). i T



- 3. Tlo opHeHTUPOBOYHON Ben{unHE MKMBOTO CEYEHHS DO BOSAYXY MO Talu.
4.37 nop6HpaoT THI K KOJHYECTBO KaJOpH(epoB, YCTaHABIKBAEMEIX NAPaliiesbHO
no Bo3ayxy. Kajopugepr B ycranoBke Jo/KuEl GHITb OJIHOTO THIA2 H HOMEpA, a YHe-
JI0 MX'—— MMHHMAJNbHBIM. . To-

"4, Ina npunsthIX xanopudepoB B cooTBeTCTBUH ¢ Taba. 4.37 onpenensior
JeHE€TBHTENbHYIO BEJIHUMHY KHBOTO CeYeHMS KanopH(pepoB Mo BO3XYXY fx M neil-
CTBUTENEHYIO IWJIOWAAb TIOBEPXHOCTH Harpea KaJopupepos Fy.

5. Onpezeastior AEHCTBHTENBHYI0 MACCOBYIO CKOPOCTb BO3AiyXa B JKHBOM CEYeHHH

KaJopHgepoB:
vp = G/3600f ., (4.195)
TAe /1 — KOAMYECTBO KaAOPH(EPOB, YCTAHABJIMBAEGMBIX NapAJIEILHO NMO BOILYXY
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Puc. 4.70. Cxembl coepnenusl kajiopHQEpoB Mo BOAE:

G — RnochiefoBaTenbHoOe; 6 — papanyienbHoe; 6 — NOCNEAOBATENBHOS B PAJAX H NapaJieNb.
HO2 MEXAY PpafiaMu.

* 1,
6. Ilprnumalor cnoco6 coexnuenus Kanopuepos no Boge {puc. 4.70) u onpe-
JeJISIOT KONHYECTBO BOAbI, M3/4, IpoxoAsgiiel yepes Kamabil KaaopHpep:

0,86Q
1000 7y — Tqy 1 (4.196)

-

FZe N — YHCJIO KanopH(epoB, COelHHSIEMHIX MapajieNlbHO 1o BOfe.
7. Onpenensior ckopocTh BOAb B TPYGKax Kanopu(pepos, M/c:

© = W/3600f,, 4.197)

rae f,,p ~— MIOUIaAb XKUBOTO CEeYeHHN TPYOOK A NMPOXOAA BOALL, M2, NPHHHMAEMast
no taba. 4.37.

" 8. Onpenensiior KoapUIMERT Tensonepefayd KaiopH(epoB no GopMysam
Ta6n. 4.38 m6o no BcrnomorartespHOM TaGa. 4.40.

9. Onpenensiior TpeGyeMylo mioWanb TNOBEPXHOCTH HarpeBa Kanopugepuoit

YCTAHOBKH, M2: r
4T t £
P = b (T T tate ),

10. Onpenensior sanac naoliagx NMOBEPXHOCTH Harpesa, Y%:
F L F Tped
. - 100,
Tpeb
Ilpi 3TOM KOMKHO BLINOJHATLCH YCJOBUE
I,IFTp <F<< 1,2FTp.

Ecan janHoe ycnOBHE He BHIIONHFAETCH, MEHSIOT HOMEp Kalopu(epa HJIH ero
MOZEJib M pacyeT NOBTOPHIOT, HayHHa#g € I

11. Onpepesi#ioT aspofHHAMHYECKOE CONPOTHBICHHE KaJOPU(EPHOM YCTaHOB-
xn (CONpOTHBJEHME TNPOXORY BO3AyXa) mo (OpMyJiaM, HPHBEAEHHbIM B Tabu. 4.38,
Uiy 1o 1a6it. 4.40 nyTeM yMHOXKEHMS CONPOTHBJIEHHS ONHOIO Kajlopupepa HA . YHCIIO
KaJIOPH(EPOB, YCTaHOBJECHHBIX IOCAEJOBATENLHO NO BO3AYXY.

W=

(4.198)



Tabsinnga 4.40. Nauunie pan

@

Ka

P

P

Maccopas | Kospduunent tennonepenauu £, Br/(u2-K), npu ckepocTd ABumenus
CKOPOCTH TENJIOHOCHTEIA 110 TpyOKamM ®, M/c Conpo-
BO3YXA . ) TUBJIEHUE
B KUBOM HpOx(})rl’l{y
Sy A . BO3LYKa,-
e @2 | 03 | os | 65 (06 | o7 [os oo 1 | 12 Ia
Kanopndepn KBC-n
3 2397 25,3. | 26,25 | 27,05 | 27,71 | 28,28 | 28,8 | 29,24 | 29,64 | 30,35 13
4 26,31 { 27,75 | 28,82 | 29,69 | 30,41 | 31,04 | 31,69 | 32,06 | 32.53 | 33,31 20,8
5 28,261 29,8 | 30,95 | 31,88 | 32,66 ]| 33,32 | 33,92 | 34,45 | 34,92 ] 36,76 29,8
6 2994 | 31,68 | 32,8 | 33,78 | 34,61 | 35,36 | 35,95 | 36,51 | 37.02 ] 37,9 40,1
7 31,45 | 33,18 | 34,46 | 35,49 | 36,37 | 37,11 | 37,77 | 38,36 | 38,89 | 39,82 51,5
8 32,821 34,61 | 35,96 } 37,03 | 37,94 | 38,72 | 39,41 | 40,02 | 40.58 | 41,58 63,9
9 34,06 | 3594 |- 37.32 | 38,44 | 39.39 | 40,22 | 40,91 | 41,54 | 42,12 | 43,15 77,3
10 35,25 137,18 1 33,621 39,77 1 40,75 ] 41,59 | 42,33 ] 43 43,59 | 44,66 91,7
il 36,34 | 38, 39,82 | 41,01 § 42,02 | 42,88 | 43,65 | 44,32 | 44,94 | 46,02 107
12 37,38 | 39,42 | 40,95 | 42,18 | 43,22 | 44,1 44,89 | 45,59 | 46,22 | 47,32 120
13 38,33 | 40,44 | 42,01 1 43,26 | 44,32 | 45,23 ( 46,02 ] 46,75 | 47,4 | 48,54 140.3
14 39,26 | 41,43 | 43,02 | 44,31 | 45,4 | 46,32 | 47,16 | 47,89 | 48.56 | 49,72 158,1
15 40,15 | 42,34 | 43,98 | 45,3 | 46,42 | 47,36 | 48,21 | 48,96 { 49,64 | 50,82 176,7
Kanopudeprs KBE-u
3 23,84 | 24,031 24,95 | 26,68 | 25,77 | 26,83 | 27,3 [ 27,72 | 28,1 28,76 17,2
4 25,69 | 26,36 | 27,36 | 28,17 | 28,84 29,42 | 29,94 | 30,4 1} 30,82 | 31,53 27.6
5 27,58 | 28,31 | 29,39 ,25 1 30,97 31,6 | 32,16 { 32,66 { 33,1 33,85 39,8
. 6 29,24 § 29,42 | 31,14 | 32,05 | 32,82 | 33,49 | 34,07 .6 | 35,08 | 35.88 53,8
7 30,71 | 31,52 | 82,72 | 33, 34,49 | 35,19 | 35,8 | 36,36 | 36,86 | 37.7 69,5
8 32,05 | 32,89 | 34,14 | 85,15 | 35,99°] 36,73 | 37,36 | 37,94 { 38,46 | 39,34 86,5
9 33,27 | 34,13 | 35,47 { 36,48 | 37, 38,11 | 38,77 | 39,37 { 39,91 | 40,83 105,1
10 34,42 | 35,32 | 36, 37,74 | 38,65 1 39,43 | 40,11 | 40,74 | 41,3 | 42,25 125,1
11 35,49 | 36,43 | 37,81 | 38,93 | 39,86 | 40,66 { 41,37 | 42,02 | 42.59 | 43,56 146,4
12 36,51 | 87,46 | 38,95 | 40,03 | 40,98 | 41,82 | 42,54 | 432 | 43,8 | 44,81 169
13 37,44 | 38,41 | 39,88 § 41,04 | 42,03 | 42,88 | 43,64 | 44.31 | 44,92 | 45,956 192,8
14 38,34 § 39,36 | 40,84 | 42,04 | 43,05 | 43,93 | 44,69 | 45,39 | 46,01 | 47,07 217,8
15 39,2 | 41,39 ) 41,75 | 42,98 | 44,01 | 44,9 | 4568 ] 46,39 § 47,03 | 4811 | 2442
Kanopvdeprt KCr-3
3 25,43 | 26,9 | 28.02 | 28,91 | 29.63 | 30,27 { 30,84 1 31,38 | 31,83 | 32,67 10,5
4 29 30,67 { 31,94 | 32,96 | 83,78 | 34,52 | 35,17 | 35,77 | 36,3 | 37,24 17,2
5 32,09 | 33,94 | 35,33 | 36,46 1 37,39 | 38,19 | 38,91 { 39,58 | 40,16 | 41,2 26,2
6 34,87 | 36,87 | 38,39 | 39,61 | 40,62 ) 41,5 | 4228 | 43 43,64 | 44,76 34,5
7 37,39 | 39,54 | 41,18 { 42,5 1 43,57 | 44,51 | 45,34 | 46,11 ] 46,8 | 48,01 44,9
8 39,74 | 42,02 | 43.76 | 45,16 | 46,3 | 47,3 | 48,19 49,01 | 49,73 | 51,02 56,4
9 41,91 | 44,32 | 46,16 | 47,62 | 48,83 | 49,88 | 50,82 | 51,7 | 52,45 | 53,81 69
10 43,96 | 46,5 | 48,42 | 49,96 | 51,23 | 652,32 | 53,31 | 54,22 | 55,02 | 56,46 82,6
1 45.93 | 48,56 | 50,58 | 52,18 | 53,51 | 54.66 | 55,7 | 56.64 | 57,48 | 58,96 97.2
12 47,78 | 50,52 | 52,61 | 54,29 | 55,66 | 56,86 | 57,94 | 68,92 | 59,79 | 61,35 12,8
13 49,56 | 52,39 | 54,57 | 56,3 | 57.73 { 58,98 | 60,09 | 61,12 | 62,01 | 63,63 129,3
14 51,24 | 54,2 | 56,44 | 58,23 | 59,71 | 60,99 | 62,15 | 63,21 | 64,14 | 65,8 146.8
15 52,89 | 55,94 | 58,25 | 60,1 61,63 | 62,95 | 64,16 | 6524 | 66,2 | 67,92 161,6
Kanopupepst KCx-4
3 21,39 | 22,9 [ 24,05 |-24,98 | 25,77 | 26,46 | 27,06 | 27,6 [ 28,1 28,99 12,8
41 24,81 | 26,56 | 27,91 | 28,98 | 20,89 | 30,69 | 31,39 | 32,02 | 32,6 | 33,64 211
5 27,77 | 29.74 | 31,24 { 32,44 | 33,46 | 34.36 | 35,14 | 35,83 | 36,49 | 87.66 | 31,1
6 30,55 | 32,72 | 34,37 | 35,69 | 36,81 | 37,8 { 38,66 {.39,42 | 40,15 | 41,43 42,6
7 33,08 | 35,42 |1 37,2 | 38,63 ] 39,86 | 40,92 | 41,86 | 42,68 | 43,46 | 44,86 56,6
8 35,42 [ 37,94 | 39,84 1 41,38 | 42,88 1 43,82 | 44,82 | 45,71 | 46,54 | 48,03 70,1
9 37,651 40,31 | 42,34 | 43,97 | 45,36 | 46,57 | 47,64 | 48,68 | 49,46 | 51,04 85,9
10 39,75 | 42,58 | 44,72 | 46,44 | 47,9 { 49,18 | 50,31 | 51,3 | 52,24 { 53,92 103.1
H 41,75 | 44,7 146,96 | 48,76 | 50,3 | 51,65 | 52,82 | 53,87 | 54,86 | 56,61 121,6
12 43,66 | 46,75 | 49,1 51 52,6 | 54,01 | 55,24 | 56,34 | 57,36 | 59,2 141,3
13 45,48 | 48,82 | 51,16 | 53,14 | 54,81 | 56,28 | 57,66 | 58,7 [ 59,78 | 61,68 162,3
14 47,28 | 50,62 | 53,17 | 55,22 | 56,96 | 58,49 | 59,82 | 61 62,12 | 64,1 184,5
15 48,97 | 52,45 | 55,08 | 57,21 | 59,01 | 60,59 ] 61,98 | 63,2 | 64,35 | 66,41 207,9




Tab6sinna 4.3 Pacuer NAOMARu TIOBEPXUOCTH BArpepa
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- »12. OiipeensiloT COMPOTHBJEHHE NP MPOXOAE BOAbI Yepes Kasopuep IO,
¢dopmynam TaGn. 4.38. Ian xanopudepos KBC- u KBB-n MOXHO TakiKe IOJB3O0:
BATHCH rpaQ)uKOM, NPUBEJCHHEIM HA pHC. 4.71, yMHOKas BeIHYKRHY CONPOTHBJICHNS,

— T TICJYYEHBYI0 TI0 TPa(UKy, Ha NONMPaBOUHBIA

. P, klla J Nﬂ") p - Koa(pduument k, = 2,7. :

9 | 6”1 7114 = Tipumep. [TonoGpats Kanopugepnylo ye-
- ' /’ // TaHOBKY JAJisi CHCTEMB! BEHTHJIALEH OGMECT-
‘ P // BEHHOTO 3JaHHA. ’ o
n ; /] A Hcxopnble paHHbIE; PacXOA HAarpeBaeMo-
BN // a0 4 ) Py ro sosfiyxa G = 30 000 kr/u; navajibnas TeM-
5 7 V A nepatypa Bosayxa &y = —26° C; RoHeunasi
/ / y // A TeMmepatypa Bosiyxa #; = 18° C; Temmepa-.

/ )/ v TYpa BOJp! B nojaloiieM TpySonposofie Ty =
. / /] 4 = 150°C; Temmepatypa BOAbl B OGpaTHOM

i L) pilPq Tpy6onposoge T = 70° C.
g51—A- A1 1A Pacuer naolllaZy NOBEPXHOCTH Harpesa
: : / ‘\/“/ A |- H non6op KanopudepHoll YCTaHOBKH BLIION-

/ / / 0 //‘ HfieM C 3aHEeCEHHEM NPOMEXKYTOUHHIX H KO-
A ) %/ HeusblX pe3ynbTaToB B Tabm 4.41

a1 V4 / - Kaaopudeprnas ycTaHOBEa H3 TpeX Ka-

005 / A : nopndepoB KBC-10n, ppuusitas K pacuery,

' 474 / HEe HMeeT JOCTATOYHOIO 3anaca IIoliafH

/ NIOBEPXHOCTH Harpesa, MOSTOMY pacueT IoB-
g0 Z l J Puc. 4.71, Tpaduk naa onpejeienns ri-
1 2 I 4 567690RUIE paBanuecKoro CONPOTHBJEHHH B OLHOXOAO-

W, 1%y BEX Karopudepax.

TOpeH AJiS YCTaHOBKM M3 TpexX Kaaopugepos KBB-10n, kotopas umeer sanac mio-
majgu noBepxuocty Harpesa 19%, 9TO COOTBETCTBYET RpeAbABASEMbM TpeGoBa-
HHAM.

4.8.3. BEHTUNATOPLI-

TNo npunmmny pacoTh! BEHTRAATOPH MOAPA3fEASIOTCH HA papyaibHuie (ueH-
TpoGEIKHLIE) W OCeBble. Y PajHalibHbIX BEHTHIATOPOR OAHO- H ABYXCTOPOMEErO BCa-
CHIBauM# NpaBOro BpallerHsi pabouee kosaeco BpamaeTcs {€CJM CMOTPETb Ha ‘BEHTH-
JISTOpP 'CO CTOPOHH! 3JEKTPOZBHraTessl) NPOTHB YacOBOH CTpe/kM, 8 JIeBOTO — No
yacoBQH  CTpeJKe, : : '
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+ DnekTpoRBHIaTe M YCTAMaB/IMBAIOT HA OXHOM Baly C BEHTHJIATOPOM HJM COe-
JEHHAKOT ¢ BEM OMEHM M3 CHelylomuX criocoboB: uepes »JacTHUHYI0 MYQTy, Kiu-
HOPENEHHOI nepefiaueil ¢ MOCTOSHUBIM TIEPeNaTOUHbIM, OTHOLIEHHEM; PeryJHpyeMol
GeceTynenyatoli nepefaveli yepes WHAYKTOPRYIO H THAPABJIHYECKYIO MyQThl CKOJb-
JKeHNS. . .

TponaBonnTentlOCTh BEHTHAATOPA M CO3JaBaeMblil Mepenap Aasjienusi Ppery-
JIBPYIOT M3MEHEHHeM YaCTOThl BpalieHusi ¢ NOMOULbI0 Hampas/iTIomero amnnapara
HJIH Hpocces i POBAHHEM. .

BenTnyisTop BHGEPAIOT TI0 33BOACKOH XapaKTepPHCTHKE NpH 3aJaHHbIX PacXOAe
Bodfiyxa Lg, M3%/u, ¥ nepenajie naBJienus pg, [la,— paznoctu JaBJenHii Ha BBIXOAE
H BXOJE€ BEHTHJATOPA.

XapakTepHCTHKY BEHTHIATOPA OTHOCATCH K €TAHFAPTHHIM YCJIOBH5IM: Gapomer-
PHUECKOMY JABJIEHHIO P,p, = 1010 klIla, Temneparype Bospyxa ¢ = 20°C, nzor-

HOCTH BO3JyXa Pp = 1,2 Kr/M3 m oTHOCHTeNbHOH BJaXHOCTH @ = 50%.
BenTunaTop, Kotophiii pofken ofecneuMBarh mojauy Bosfyxa L;, ¢ aajaHHOH
Temneparypoil { u GapoMETPHUECKHM JABJICHHEM Pg,,, TNOACHPAIOT MO MPOM3BOLM-
TeJIbHCCTH Lg=1Lp : (4.199)
H Tnepenajiy IaBJieHHd
T Po=p 273}t 1010
BTAP 203 Peap

TAe pp — PacueTHOe JaBJenye BEHTHJATOpa npu padourx ycnosusx, Ila, pasnoe
pacyeTHOMY CONPOTHBJEHNIO BeHTHJALMOHROII ceTH ¢ ofopyloBanueM ¢ HafbaBKo#
1o 10% na neyutensble noTepu. .

IIpoHzEOAHTELHOCT BEHTHJIATOPE, YCTAHABJUBAEMOTO 338 NpefeJaMH obciy-
JKMBaeMOro NOMeleH)n, NPHHEMAIOT C YYeTOM INOJCOCa BO3AYXa B BLITSKHBIX H
noTeph RO3AYyXa B NPHTOYHLIX CHCTEMax, BBOAf NOBBLILAIONHE X03((HLHEHTH K
pacueTnbiM MponsBoAnTesbHOCTAM: 1,1 — 1718 cHCTeM € Bo21yXOBOJAMH H3 METalla,
[J1acTMace ¥ aclecToneMeHTHLIX Tpy6 aJmuol no 50 M; 1,16 — ans cucrem ¢ BosAy-
XOBOMAMH H3 JAPYIMX MAaTepualioB, a Taikke IJs CHCTeM C BO3JYXOBOJ@MH H3
MeTanna, naacTMace 1 acGecToneMeHTHBIX TPY6 AJmHON Gosee 50 M. )

Jnna BO3AYXOBOJOB ONPENENAETCH JJs OOMCOIMEHRbIX NPHTOUHBIX H BbITHXK-
HBIX CHCTEM TIO JJIMHE BO3JYXOBOJOB, NPOKJaILIEacMblXx Bre 0OCITyIKHBaeMBIX TO-
_Meiennii, 4 JIJi CUCTEM MECTHBIX OTCOCOB — MO PAacCTOSiHNIQ OT Haubonee yRajeH-
HOTO OTCOC2 JI0 BEHTUJATOPA.

Ipu nonbope BenTHAATOPOB N0 KATAJOKEEM JaHEBM HeoOxoanMo, yro0bl KITZ
BeHTHJIATOpa A paGouell TOUKH cocTaran) He Mehee 0,9 MakCHMaNbHOTO KII ans
"JaHHOLO BEHTHJIATOPA, ’ . -

(4.900)



TabGauna 442 Kosdi TLY T o0 peficteaa RKA
B paaTHIHLIK EMKOB MepeRay

Bug nepenaun KIlA,

Herocpeicrrentas macajKa KOJECa BEHTHJIATOPA HA BaJ 5JEKTPORBHTATEN:
CoefpHenve BajioB BEHTHIATOPE H SNEKTPOLBATATENI TPH moMouw MydTs!
To ke, Npu noMouwM KAUFHOPCMEHEOR Nepefaun

DO

,93
95

NpuMeuyaunme. KII MIKYKTOPESIX MM THAPIBIANUECKHX My(dT CKOJNBIKEHUA npY HH-
MAloT 10 [AHHLIM 3aB07a-H3  OTOBHTENIA.

[otpebisnemyio MOLIHOCT Ha Bally 3JEKTPOABHTaTeNd, KBT, ompeiesisioT mo
dopmyae '

Leps (6
N = 0,287 =22 (¢,
e (4.201')

»
rme lp — KOspPUUHENT NMOJE3BOrO ReHCTBHS BEHTHJSTOpA, NPUHHMaAEMBIE IO 3a-

BOJICKOK XapakTepucTHKe B pabouell Touke; My — KIII nepegauu, npunumaemmii
1o Tabx. 4.42. KITJI BeHTHASITOp2 H Nepellayd H3MEpSIIOT B JIOAAX eJHHHLEL

Tabawurua 4.43. Jnavennn xoadbdHUaenTa sanaca mMOWMOLTH
ajexTpopBHraTenc

: 3uauerse kg IpU BEHTHAATODE
MoImHocTh HA BaJly JEKTpO- s TP 4

LBHratejisi, KBT

PpaguabHOM oceBOM *
Jlo 0,5 1,5 1.2
0,5—1 1.3 1,15
1—2 1,2 1,1
2—5 1,15 1,06
Eousee 5§ 1,1 1,05

MuHHMaNbHO JOMYCTHMAS YCTAHOBOUHAS MOLIHOCTH 3JEKTPOJBHIATES
Ny == kSN, (4.202)
rfie ky — Ko3dpdunmenT 3anaca MOWHOCTH, NPUHHMaeMbli mo TabGa. 4.43. .

4.9. PACYHET BO3AYXCBOLOB

Jnisi BeHTHAAIMY KUABIX B OOHIECTBEHHBIX 3RAHHE NPHMEHSIOTCH BO3AYXOBOIDL!
Y3 pa3HUHBIX MaTepHaNioB, OCHOBHbIMM M3 KOTOPBIX HBJSIOTCH TOHKOMHCTOBAs
cranb, aclecTonieMeHTHHIE IMTHl B KHPIHY. MeTaanuuecKHe BO3RYXOBOAL, KaK
[IpaBHJIO,~ BHIMONHAIOTCA H3 YHHU(QHUMPOBAaHHLIX Jetaneii. Heynuduiuposansble
BO3JYXOBOIBl AOMYCKAETCH MPUMEHSATH B HCKIIOUMTENbHBIX CAYYAsiX: B CTECHEHHEIX
YCIOBHIX, MO KOHCTPYKTHBHBIM HJIH aDXHTEKTYPHBIM COOGPa:KEHHSM.

- Inda onpelenienuss CyMMapHOTO HaBJIeHHs] BEHTHJATOpPAa MAM Apyroro noGypu-
Tens, 06eCneYrBAIOUIETO PacueTHBI pacXon BO3AYXa IO BCEM YUACTHAM CETH BO3AY-
XOBOJOB, NpPOMSBOAAT A5POAVHAMWYECKHH pacuer ceTn.

~ TloTepu pnamijienust Ha yyacTKe BO3ZYXOBoJOB, [la, onpenensior mo dopmyae

2
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rre A — RO3(DUUMENT rUAPaBIHMYECKOTO TpeHus; d — BHYTPEHHUA JHaMeTp pac-
YETHOTO YYacTKa, M; [ — JHHA PaCYeTHOTO yyacTKa, M; S — cyMMa KoabduuneH-
TOB MECTHBIX CONPOTHBJEHHH; U -—— CKOPOCTb JHBHIKEHHH BO3NYyXd, M/C; P — IJIOT-
HOCTb BO3JlyXa, Kr/m3. .

Jlna npAMOYTOJARHBLIX BOSAYXOBOJOB B PacdyeT NPUHMMAIOT IKBHBAJNEHTHHI
JjuameTp, onpenensemblii no gopmyJe ’

d, = AF/IT = 2ab/(a - b), (4.204)

rae F — nuolale nonepeuroro ceuelks BO3AYXOBOAa, M%; [1 — mepuMeTp BO3Ay-
XOBOAA, M; @ B b — CTOPOHB NMpPAMOYTOJHLHONO BO3AYXOBOJA, M.

Tabnuna 4.44. JxkBUPANCUTHAA WEPOXOPATOCTH CTEROK BO3XYXOBOAOB

MarTepHnall cTeHOK ky, M
JncTopan Crasb 0,0001
Buuxnnacr 0,0001
Ac6ecToueMeNTHEIE IVIMTE MAM TPYOH . 0,00011
Panepa ‘. 0,00012
Inakoasie6acTpoOBble TIIHTH 0,001
IlnakoGeToHHbe NJINTH 0,0015
Kupnuy 0,004
Liryrarypka (ne Metaannyeckoll cetxe) 0,01

Kos(dunmenT rugpasiuueckoro Tpesus mpu uHcie Pefinonnaca Re > 2300
onpenensercss no ¢opmyne AnpTinyas

' ky | 68 025

d Re !

rae ky; — SKBHBAJICHTHAS 11EPOXOBATOCTL CTEHOK BOSAYXOBOAA, M, NPHHEMACMas

fio Tabun. 4.44.
Yucio Peiinoanica

- A= 0,11 ( {4.205)

-

Re = vd,y/v, (4.206)
THe v — KOahpHIMENT KUHEMATHYECKOH BASKOCTH BO3RYXa, TNPYHHMAaEMEIR
1,5 . 107° wm¥c.

CxopocTh BO3AYXa B BO3AYXOBOAE ONpefeafieTcsi Mo ¢opmyJie
v = L[3600F = L/g,, ° (4.207)

rne g, = 3600F — ymenvHpli pacxo)n BO3ZlyXa B BO3AYXOBOJE, C « MZ/u, papHbIi
PacXomy BO3JyXa NPH CKOpOCTH v = 1 mje.
v.. Dopmyay (4.203) ¢ yuerom (4.207) MOKHO 3aNHCaTh CAEAYIOIHEM 06pasoM:

Ap— (_3_ 14 z;;) P 12— pAr2=sIe, (4.208)

2,
A

rpe ' = = 1-}+ 3t — nprBefieHHB KOSMQUUMEHT MECTHOTO CONMPOTHRICHHSA

pacueTHOro yuacTtka; A = p/2g§ — ylerpHOe CKOpocTHoe jasnenue, [la - u?/mé,
BO3HHKal0Iee IpHU NMPOXOXKJECHHH 1O BO3XyXoBoZy 1 M3/4 Bosnyxa; S — ymenbhas
TUApaB/JMYECKas XapaKkTepPHCTHKa yuacTka TpyGonposoga, Ila - u?/M®, paBmas mo-
Tepe NABJEHHs B. HeM NPH pacXofie BO3ZyXxa 1 m3/u.

AsponypaMuyecKHil pacyeT BO3JYXOBOJOB CHCTEM BEHTHUJSIHH MOXKET IIpoO-
N3BOLUTLCH pasNHuBbIME MeTofame [25]. Huke paccmoTpes pacuer ¢ HCHONB30OBA-
HHEM METOla XapaKTepHCTHK COMpPOTHBJeHui mo Qopmyne (4.208). B Taba. 4.45
B 4.46 npuBeleH:l JaHHbIE, HEOGXORWMEIE JJIs BLIIOJHEHHS 29PORZMHAMHUECKOro
-pacuera yHH(QHUHPOBAHHLIX KPYIJIEIX M MPAMOYTOJNbHEIX BO3AYXOBOZOB. 3HAUeHHS
#y/d npencTaBasAIOT cOG0fi OTHOLIEHHE KO3(OUIMENTA FHAPABIHIECKOrO CONPOTHB-



TaGanan a 4.45> Jauue aa pacteTa KpPyrIuix Bo3AYXOSOKOD

Nnouwtaps | [notyanse N
IHaverp, 8us AJd, A. 108, cedcanst nosepx- Macca | Tonmu-
MM c-M2fu sl [a-w?/m® | Bo3nyxo- | woctu | m | | M k- | wa crems
l - sona F, m® | gnuse; Mt Hbl, T “o, MM
100 28,44 0,3578 741,809 0,0079 0,314 1,23
110 34,21 0,3176 512,978 0,0095 0,345 1,35
125 44,28 0,2707 304,108 0,0123 0,392 7 '
140 55,44 0,235 195,211 0,0154 0,44 1.73 0.5
~ 160 72 0,1989 115,741 0,02 0,502 1,96
180 9(,8 0,1716 71,198 0,0255 0,566 2,22
200 113,04 0.1504 46,955 0,031 4 0,628 2,46
225 144 0,1299 28,935 0,0t 0,706 3,32
. 250 176,4 0,1138 19,283 0,049 0,785 3.69
280 221,4 0,0988 12,24 . 0,0615 0,879 4,16 '
~ ., 315 280,8 0,08527 7,61 0,078 0,939 4,65 0.6
355 356,4 0,07344 4,724 0,099 1,115 5,25 :
400 453,6 0,06326 2,916 0,126 1,26 5,92
: 450 572,4 0,0346 1,832 0,159 1,41 6,6
500 705,6 0,04786 1,205 . 0,196 1,57 - 8,64
560 885,6 0,04154 0,765 | 0,246 1,76 9,68
.- 630 ] 1123,2 0,03585 0,475 0,312 1,98 10.89 0,7
U} 14256 0,03088 4 0,295 0,396 2,23 12,27
800 .1803,6 0,0266 | 0,184 0,501 2,51 13,81
-1 800 2286 0,02296 0,115 0,635 - 2,83 22,98 :
* 1000 2826 0,02012 0,075 0,785 3,14 24,65 ¥
1120 3646 0,01746 0,048 0,985 3.52 27,63
1250 4428 0,01522 0,031 | 1,23 T 393 | 3085 t
1400 5544 - 0,01321 0,019 1,54 4,4 34,64
. ., 1600 7236 0,01095 0,011 2,01 5,03 39,49
1800 9180 0,009652 - 0,0072 2,55 5,66 62,26 1.4
2000 - 11304 0,008461 . 0,0047 3,14 6,28 69,08 *
 Ta6auuwa 4.46. Jaunse gis pacdera npamoy rofbHbLIX ‘BO3AYXOBOAOB
o 2 4g %3 & &
& & g g8 | & |8
5 = 2 g =
B — L
2 £ | 5 &g & 1 - g
a z = = - 28 & @t EE I
I I A B 2ol Re® [ 2R | &5 |85
g & | & & < B | E8% | =& | &F
100X 150 54 120 0,2849 205,761 0,015 0,5 1,96
100X 200 72 133 0,2505 115,741 0,02 0,6 2,35
100X250% 90 143 0,2288 74,074 0,025 0,7 2,74
150 % {50 81 150 0,2156 91,45 0,0255 0,6 2,35 0.5
150.200 108 171 0,183 51,44 0,03 0,7 2,74 v
150 250 136,8 188 0,1626 32,061 0,038 0,8 3,14
200 200 144 200 0,1504 28,935 0,04 0.8 3.14
200 250 180 ! 222 0,1321 18,518 0,05 0,9 3,53
200x 300 216 243 0,1179 12,86 0,06 0,7 3,85
200 400 288 267 0,1048 7,233 0,08 1,2 6,6
200 500% 360 286 0,0962 4,629 0,1 1,4 7.7
250 % 250 225 250 0.1138 11,852 0,0625 | 5.5
260X 300 . 270 273 , 8,23 0,078 1,1 6,08
250 % 4007 360 308 0,0877 4,629 0,01 1.3 7.15 o7
250% 500 450 333 0,0796 2,962 0,125 1.5 8,25
250 % 600* 540 353 0,074 -2,057 0,15 1,7 . 9,35
250 X 800+ 720 381 0,0672 1,157 §F 0,2 2,1 11,55
300300 324 300 0,0906 -6,716 0,09 1,2 6,6




ripoQoascenite maba. 4.46

| y o
© 5= Ko ~ . o
8 S e 2% g g
5 I v« o =3 o
B — P o =] =
= -0 £
i E | E =& B — =
5 = = = - - % | 3.%| sg | §
- © = o 3 oH CE N g E§
a8 & & ) =3 58 gg S
&8 ™ S < < =51 o= =5 S8
300400 432 343 0,0767 3,216 0,12 1.4 7.7
300%500 540 375 0.0686 2,057 0,15 1.6 88
300600 648 400 0,0633 1,429 0,i8 1.8 9,9
300¢800* 864 436 0,0568 0,804 0,24 2.2 12,1
300X1000* | 1080 462 0,0528 0,515 0,3 2.6 4.3
400%400 576 400 0,0633 1,809 0,16 1.6 83
400%500 720 444 0,0555 1,157 0,2 1.8 9,9
400600 864 480 0,0504 0,804 0,24 2 11
400%800 1152 533 0,0442 0,453 0,32 2.4 13,2
400X 1000* § 1440 571 0,0405 0,289 0.4 2,8 15,4
400X 1200* | 1728 600 0,0381 0,02006 0,48 3,2 17,6
500X 500 900 500 0,0479 0,7403 0,25 2 11 ~
500 600 1830 545 0,043 0,5146 0.3 2,2 12,1
500X 800 1440 615 0,0369 | 0,289 0.4 2,6 14,3
5001000 1800 667 0,0334 0,1851 0.5 3 16,5
500%1200* | 2160 706 00311 -| 0,129 0,6 34 18,7
500%1600* | 2880 762 0,0283 0,0724 0.8 4,2 23,1 0.7
500%2000% | 3600 800 0,0266 0,0463 1 5 27.5
600X600 1296 600 0,0381 0,057 0,36 2,4 13,2
600800 1728 686 0,0322 0,2006 0,48 2,8 15,4
600X 1000 | 2160 750 0,0288 0,129 0,6 3.2 17,6
600%1200 | 2592 800 0,0266 0,0893 0.72 3.6 19,8
60031600 * | 3456 873 0,0238 0,0501 0,96 44 24,2
600%2000* | 4320 923 0,0222 0,0321 1.2 5.2 28.6
800800 2304 800 0,0266 0,1131 0,64 3.2 17,6
800X 1000 | 2880 889 0,0233 0,0724 0,8 3.6 19,8
800%1200 | 3456 960 0,0212 0,0501 0,96 4 22
8001600 | 4608 | 1067 0.0186 0,0283 1,28 4,8 26,4
800% 2000+ 5760 | 1143 0.017 - 0,018 1,6 5.6 30,8
1000x1000 | 3600 | 1000 0,0201 00463 1 4 22
1000 1200 4320 | 1091 0,018 0,0321 1,2 4,4 31,06
1000 1600 5760 | 1231 0,0155 0,018 1,6 5.2 36.71
1000 2000 7200 |- 1333 0,014 0,0116 2 6 42,3
1200 1200 5184 | 1200 0,016 0,0223 1,44 4,8 33,89
1200 1600 6912 | 1371 0.0136 0,0125 1,02 5.6 39,54 0.9
12002000 8640 | 1714 0,0103 0,008 2.4 6.4 45,18
16001600 9216 | 1600 0,012 0,007 2,56 6.4 45,18
16002000 | 11520 [ 1778 0,0098 0.0045 3.2 7.2 50,83 |

* Vkasauupill pasMep CllefyeT NpHMEHSTL TOJLKO Npu 0GOCHOBaHHH (faNpumep, A#Jss
YB#3KH MOTCPb AaBJeHHs) B EO3JYXOBOJIAX, O aPXHTEKTYPHHIM H ADYTEM Tf (6dBalinsm).

‘"NMpuMeuvanune s posfyXOBOLOB H3 KPOBEJLLON H TONKOJNHCTOBOM CTanmu 384 HOD-~
MHpyeMble pasMepbl JAOMYCKAeTCs NPHHMMATL HADYIKHbE pasMEpnl TONepedtioro  CeyeHmHst
BO3LYXOBOfa, yKasaluole B Tabyinue. Pasmeps! BO3[YXOBOEOR W3 IMaCTMace W acfecToLcMenTta
CnefyeT YTOUHRTDL TO HAHIBIM SABOOB-IOCTABIUKOB.

JleHHs K JHaMeTpy TpyGonpoeofa (9KBHBaJeHTHOMY RHMaMerpy) npu v == 1 m/c H
ks = 0,0001- m. -
B cnyyae BHIMOMHEHHST NMPHOJHMXEHHOTO pacueTa OTHOLIGHHe JAOmycKaercs
onpenenste o gopmye
Ad = (My/d) kyky, (4.209)

rre Ay/d npuupMaercs 10 Taén. 4.45 miw 4.46, aky u k, — NOMpaBKH COOTBeTCTBEH-

HO Ha CKOpOCTb BO3JlyXa M IKBHBAJIEHTHYIO INEPOXOBATOCTL CTEHOK BO3LYXOBOLA
(rabn. 4.47 n 4.48).



Ta6Gauna 4.47. lNonpaeku ky, Ha CKOPOCTE BO3LYX2 U E BO3JYXOBOLE

v, M/c 0 0.1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
0 — 1,7782 { 1,4953 | 1,3511 | 1,2574 | 1,1801 [ 1,1362 | 1,0932 | 1,0573 | 1,0266
1 1 0.9764 | 0,9554 | 0,9365 | 0,9193 | 0,9036 | 0,8891 | 0,8757 | 0,8633 | (,8517
2 0,8409 | 0,8307 | 0,8211 | 0,812 0,8034 } 0,7952 | 0,7873 | 0,7801 | 0,773 | 0,7663
3 0,7598 } 0,7536 | 0,7477 | 0,7419 | 0,7364 . 0,7311 | 0,726 | 0,721 0,7162 1 0,7116
4 0,7071 {0,7028 | 0,6985 | 0,6944 | 0,6905 | 0,6866 | 0,6828 | 0,6792 { 0,6756 | 0,6721
] 0,6688 | 0,6655 | 0,6622 | 0,6591 | 0,656 | 0,683 | 0,6501 i 0,6472 | 0,6444 | 0,6417
6 0,639 0.6363 | 0,6338 | 0,6312 | 0,6287 | 0,6263 | 0,6239 | 0,6216 | 0,6193 | 0,617
7 0,6148 | 0,6127 | 0,6105 | 0,6084 | 0,6064 | 0,6043 | 0,6023 | 0,6004 | 0,5984 | 0,5965
8 0,6947 | 0,5928 | 0.591 0,5892 | 0,5875 | 0,5857 | 0,584 . | 0,5823 | 0,5807 | 0,579
9 0,5774 | 0,5758 | 05745 | 0,5727 | 0,5712 | 0,5697 | 0,5682 | 0,5667 { 0,5653 | 0,5638

10 0,5624 | 0,561 0,5596 | 0,5583 | 0,6569 | 0,5556 | 0,5543 | 0,553 | 0,5517 | 0,5504
11 0,5492 | 0,5479 | 0,5467 | 0,5455 | 0,5443 { 0,5431 | 0,5419 | 0,5408 | 0,5396 } 0,5385
12 0,5374 | 0,5363 | 0,56352 |} 0,5341 | 0,533 0,5319 | 0,5309 | 0,5298 | 0,5288 | 0,5278
13 0,6267 | 0,5267 | 0,5247 | 0,5238 | 0,5228 | 0,5218 | 0,5208 | 0,5199 | 0.5189 | 0,518
14 0,5171 | 0,5162 | 0,553 | 0,5144 | 0,5135 | 0,5126 | 0,5117 | 0,5108 | 0,51 0,6091
15 0,5083 | 0,5074 | 0,5066 | 0,5058 } 0,5049 | 0,5041 | 0,5033 | 0,5025 { 0,5017 | 0,5009
;16 0,5001 [ 0,4594 | 0,4986 | 0,4978 | 0,4971 | 0,4963 | 0,4956 | 0,4948 | 0,4941 | 0,4933
17 0,4926 | 0,4919 | 0,4912 | 0,4905 | 0,4808 | 0,4801 | 0,4884 | 0,4877 | 0,487 | 0,4863
18 04856 | 0,485 0,4843 | 0,4836 | 0,483 0,4823 | 0,4817 | 0,481 0,4804 | 0,4798
19 0,4791 | 0,4785 | 0,4779 | 0,4773 | 0,4767 } 0,476 | 0,4754 | 0,4748 | 0,4742 | 0,4736

) IMpuMep fonb30Banust Tabsnpeil: npn v=4,7 M/C k= 0,6792; ipu .v=0,6 m/C ky =
= 1,1891.

¢ Ta6anua 4.48. ronparkn kp HA IKBMBANSHTHYIO HIEPOXOBATOCTH hy

CTEeHOK BO3xyXOEOJA

3nauenns kp npu ks, MM 3uauenHs kp npH Ry MM
v, MfC v, M/C
1 s [T | w0 i s [ e | w0
0,1 1.02 1,02 1,08 1,18 4,6 1,4 1,52 1,9 2,37
0.2 1,04 1.06 L15 1,31 4,8 1.4 1,53 1,92 2,39
0,4 1,08 1.11 1,25 1,48 5 1,41 1,54 1,93 2,41
0,6 1,11 1,16 1,33 1,6 5,8 1,43 1,56 1.96 2,48
0,8 1,13 L,19 1,4 1,69 6 1,44 1,58 1.98 2,48
1 1,16 1.23 1,46 1,77 6,5 1,46 1,6 2,01 2,51
1,2 1,18 |7 1,25 1,5 1,84 7 1,47 1,61 2.03 2,54
1.4 1,2 1,28 1,55 1.9 7,5 1,48 1,63 2.05 2,57
1,6 1,22 1,31 1,58 1,95 8 1,49 1.64 2,06 2,58
1.8 1,24 1,33 1,62 2 8,5 1,5 1,65 2,08 2,61
2 1.25 1,35 1,65 2,04 9 1,61 1,66 2,1 2,62
2,2 1,27 1,37 1,68 2,08 9,5 1,52 1,67 2,11 2,65
2,4 1,28 1,38 1,7 2,11 10 1,63 1,68 2,12 2,66
2,6 1,29 1.4 1,73 2,14 i1 1,54 1,7 2,15 2,69
2,8 1,3t 1,42 1.75 2,17 12 1,56 1,71 2,17 2,72
3 1,32 1,43 1,77 2,2 13 1,57 1,73 2,19 2,74
3.2 1,33 1,44 1,79 2,23 14 1,58 1,74 2,2 2,76
3.4 1,34 1,46 1.81 2,25 15 1,59 | 1,75 2.22 2,78
3,6 1.35 1,47 1,83 2,28 16 1,6 1,76 2,23 2,8
3.8 1,36 1,48 1,85 2,3 17 1,61 1,77 2,24 2.82
4 1,37 1,49 1,86 2,32 18 1,61 1,78 2,26 2,83
4,2 1,38 L5 1,87 2,34 19 1,62 1,78 2,97 2,85
4,4 1,39 1,51 1.89 2,36 20 1,62 1,78 2.28 2,86

NpuMeuanwne. Ilpu ky=0,1 MM 118 pcex 3HaueHHH CKOpOCTH BOsfiyxa kp = 1.

TIpH NOBLILEHHEBIX TPeGOBaHUAX K TOUHOCTH pacyera LJIS onpeneiers Kospdhu-
IHEHTA THIPABJIHYECKOrO TPEHHsT c/lelyeT Hcnosp3owark ¢opuyny (4.205) mimu
.onpezensith oTHOIeHHe A/d no nomorpamme (puc. 4.72). TIpn nosL30BaHHH HOMO-
rpammoil (puc. 4.72, @) Ha TOPH3OHTAJbLHOH OCH HaXOEAT 3HaueHUE Juamerpa
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Puc. 4.72. Homorpamms! Jis onpefeeHis peJHuuns A/d Ipu cKOPOCTH BO3AYXak
’ a~ Bo 2 M/c; 6 — go 20 mfc.

(sKBHBaTEHTHQrO ZHaMETP2) BO3AYXOBOZA d M MPOBOAAT BEPTHKANLHYIO JUHHIO JO
mepeceyeHus ¢ KPUBOH f(d), a u3 TOUKM NepecedeHHst — rOPH3OHTAILHYIO JUHUIO I,
Ha sepruxanoHOfi OCH HaXo#sT 3HaueHHe CKOPOCTH BO3AYXa U H NPOBOAAT FOPH-
BOHTAJILHYIO JIHHHIO 2 JO NepeceyeHHsT ¢ KPHBOM, cooTeeTcTByIomell dakruueckolt
SKBHBA/IEHTHO!H IEPOXOBATOCTH CTEHOK BO3LYXOBOLA, a H3 TOUKH MEpeceyeHHs ==
BePTUKAJIBHYIO JIHHHIO § 10 nepecedeHHs: ¢ ropusonrtanpuoil smupeil I, M3 Touku
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Ta6bnuna 4.49. KoadpduuueHTs CONpOTHBIEBHS
TpoHHHUKOB KPYTJIOTO CEUEHMS E DEXHME BCACHIBAHMS

.L;-;jﬁ. _ 3_1\, Lnify
- 3 ==
Ly e folfe - L, TPa foff,
doffe | Lol
‘ 066 | 05 | 04 | 03 | o25| 02 | 016 013 | 01 [0e5 ] 0.5 | 04 | 03 025 | o2 o016 | 013 | 01
0605 | — - — | = 1ot ot {o3|os|os| ~ | — |~ ] — |~8s|—13{-86 [—62]|—39
01 — t o2 oz |o2]o2e2 Jo2 {o2 |o2 | — |—ie5)—08]|—59|—2|—28]—19 {—1,3]—07
02 | 02 02 | 025 | 03 | 03 {035 | 038 {042 | 045 | —4.8] —20]—1.8| —0.5| —0,6] —03 |—0,15 | —0.04] ©
1 03 | o025 | 04 | 045 | 05 | 06 |06 |07t |os |os [—16|—08|—04|] 0o | o | o1] 02| 02| o2
04 |oss | o6 loz Joes |1 |ur |1s |us [ 18 |—oss|—01| 01| o2] 03| 03] om| oo oo
05 | o | 1 e |15 |7 |e o4 |28 |35 | eos] o2] o3| o4 o04] 04] 03| 03] 02
06 | 12 16 | 2 27 | 81 |38 |47 |56 [72 | o2 04| 05| 05| 04| 04 05| 03| 03
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Ta6auna 4.50. KoadpduoHeHTH conpoTHBICHEAR
Leife ‘—"f !j— Loiky HarHeraHus
)
Lo/L, b Pu Il Lo mpw [/l
- o0 | 08 [ 65 | o5 | 065 | 05 | 04 | 03 | 025 | 02
0,01 018 | 02 0,2 0,2 - — — |s63 594 375
0,05 0.2 025} 03 03 | 153 885 | 55 205 | 198 | 12
0.1 615 | 02 0,3 03 | 41,4 19,8 2 6,2 4,1 2.5
0,2 0,15 0,2 0,25 0,3 7,6 4,1 2,5 1,3 0,95 0,7
¥ 0,3 015§ 02 02| 03 3 1.7 1,1 0,7 0.6 0,55
0,4 0,2 0,25 0,3 0,3 1,6 0,9 0,76 0,6 0,55 0,55
0,5 0,3 0,4 0,4 0,35 i 0,7 0,6 0,55 0,55 0,45
0,6 0,75 0,7 0,6 0,65 0,8 0,6 0,5 0,5 0,5 0,45
. 07 2 1,55 .25} 09 065 055| 05 0,5 045 | 045
0.8 6,4 4,5 33 2,2 0,55 0,5 0,5 0,5 0,45 0,45
0,9 34,7 23,1 i6 10 0,5 0.5 0,5 0,5 0,45 0.45
0,9 | 159 103 69;3 | 42,5 0,5 65 | 05 0.5 045 | 04
Ta6auua 4.51. KoaddHOHERTH
] CONPOTUBALHVYSA OTBOIOE NpSMOYTIOJLHOTO
= = M KPYTJIOro CEYeHusi
¥ .
AR 4 1 0
¢ npu b, MM
h, MM
100 | 150 | 200 | 250 | 300 [ 400 | 500 | 600 | soo | 1000 | 1200 | 1600 | 2000
100 0,16 | 0,24 | 0,31 .
01 |0,15] 02 .
150 | 0,08 | 0,15 {0,221 0,28
0,05 | 0,09 | 0,14} 0.18
200 | 0.07 | 0,14 (0,2 | 026 | 0,33] 0,44 054}
0,05 | 0,09 10,13{ 0,17 | 0.21 | 0,28 { 0,34
250 | 0,07 | 0,13 | 0,19| 0,25 | 0,31} 0,41 | 0,51 ] 0,59 | 0,74
0,04 | 0,08 | 0,12| 0,16 | 0,2 | 0,26 0,32} 0,38 | 0,47




Hpodonscenue maba. 4.51

¢ npu b, MM
h, MM .
100 { 150 {200 } 250 1300 {400 [ 500 } 600 { 800 | 1000 | 1200 | 1600 | 2000
800 0,18] 0,24 | 0,29]| 0,4 | 0,49] 0,57 | 0,7 0,58
0,12} 0,15 | 0,19} 0,25| 0,31 | 0,36 | 0,45 | 0,37
400 0,17| 0.22 | 0,27| 0,37] 0.45| 0,53 | 0,65 | 0,54 | 0,63
0,11| 0,14 | 0,17]|0,23| 0,29]| 0,34 | 0,42 | 0,34 | 0.4
500 0,i6| 021 | 0,26 0,35{ 0,43| 0,6 | 0,62 [ 0,51 | 0,39 | 0,74 | 0,85
01 | 0,13 |0,16|0,22]0.27| 0.32 [ 0,39 | 032 { 0,38 | 0,47 | 0,54
600 02 |025]033]041| 048 | 0591 0,49 | 051 | 0,7 | 0,81
0,13 } 0,i6]| 021] 0,26 03 | 038 | 031 | 036 | 045 | 0,52
800 0,19 | 0,23]| 0,31 | 0.38] 0,44 | 0,55 | 0,45 | 0,53 0,65 | 0,76
0,12 |0,15| 02 | 02¢| 028 | 035 029] 0,3¢ [ 0,42 | 048
1000 0,22} 0291036) 042 | 052} 043 ] 0,5 | 062] 0,72
0,14 |0,10)023] 027 | 033 | 0,27 | 0,32 | 0,39 | 0,46
1200 028]0.34] 04 | 05 | 0,41 | 048 | 059 | 0,68
018/ 022| 025 ] 032 | 026 03 | 0,33 | 0,44
1600 . 0,32]| 0,37 { 0,46 | 0,38 | 0,44 | 0,55 | 0,64
02 | 024 029|024 | 028 | 0,35 | 0,41
2000 0,31 03] 044} 0361} 0421 052} 08
0,19 0,22 | 0,28 § 0231 0,27 | 0,33 | —

MNMpumeuanus. 1. B unciuresne nmpuseneust suaueHHst ko3pduymenta COMPOTHBJIGHHA
OTBORA NpH o = 90°, B 3HaMeHaTeJle — NPH ¢ = 45°,
452.§ﬂ-ﬂﬂ YHAPHUHPOBAHHBEIX OTBOJOB KPYTJIOro CeueHHs NpH o =90° { ==0,35, DpH o =
= =0,23.

. £ Ta6unuuya 4.52. KosdhdHuueHTH COMPOTHBIEHHA nepexofa
1 NPSIMOYTOJILHOTO CEYCHMS

¢ npu F/F
Xapakrtep noToKa
0,3 0,4 0,5 0,6 0,7
‘Paclmpenne * ’ 0,73 0,54 0,4 0,36 0,34
Cyxxenune 0,08 - 0,07 0,06 0,05 0,04
|
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nepeceyerH NPAMBIX I M 8 NPOBOASAT NPAMYIO NMOA YIryiom 45° K TOPH3OHTAJIBHOMH
ocl, Touxa nepeceyerust 5Toft npaMOil C FOPUSOHTAMLHOR OCHIO NpeAcTaBasieT co60
aGcuuccy TOUKH Ha KpuBoil f (A/d), oprunata KOTOpofl [aeT HCKOMOE TOYHOE 3Haye-
Hue A/d npu Javubix d, v ¥ ks, )

3amTpuxoBaHH2A O6/acTh Ha HOMOTpaMMe, NpUBeJeHHOH Ha puc. 4.72, a, npef-
cTaBisieT coGofl 061aCTh JaMHHAPHOrO pexuMa, Korua popmyny (4.205) u, ciexosa-
TeJIbHO, HOMOTpaMMy NPHMEHATD He ciaeayer. Jlas nmpoBepkH BO3MOMHOCTH INpHMe-
Hexust popmyJb (4.205) Ha HOMOrpaMme HaXOHST YCAOBHYIO TOUKY € KOOPAHHATAMH
d u v. Ecim a2 TOuka nonajiaer B 3aIITPUXOBAHHYIO 06/1aCTh, HMEET MECTO JIaMH-
HapHblil pexxum (A = 64/Re).

B Ta6n. 4.49—4.54 npruBenenbl 3HaueHUS KOI(DGHIHEHTOB MECTHEIX CONPOTHB-
Jeunfl 1A YHHGHIHPOBAHHBIX HeTasell BO3LYXOBOZOB, a B Tabi1. 4.55 — myia He-
yrutpunupoeannbix [25]. B Tta6r. 4.49, 4.50, 4.53, 4.54 npouepkaMH OTMeHEHEHI
COUETAHUST P2a3MePOB TPOHHUKOB, KOTOPHIE IPY NMPOEKTHPOBaHHH NpPaKTHUECKH He
BCTpeyaoTCs. ,

Ceuenusi BO3LYXOBOZLOB, PacXOHBl BOSZLYXa B HHX H KOSGMHUHMEHTH MECTHBIX
CONMPOTHBJIEHHI, OTHOCHALINECR K CKODOCTHBIM JaBJEHHSM B STHX CEYEHHSX, HMCIOT
OIUHAKOBhlE HHIEKCHI,

.. JLIS y8JI0B, XapakTepHSYIOIMXCSl HSMEHEHHEM CEYEHHsi BOSLYXOBOZA, 3Haye-
mHe { YKas3bIBAETCA 1O OTHOIIEHHIO K CKOPOCTHOMY J2BJIEHHIO B ORHOM CEUEHHH
u3 i8yx. TIpy HeOGXORHMOCTH ONpejiesieHHs [, OTHOCAMIErOCH K CKOPOCTHOMY JaB-
JICHHIO BO BTOPOM CEYEHHH, CJlefyeT HMeTb B BHMAY, YTO 3HayeHue { mponopuxo-
HAJIbHO KBampaty ceuenms:: {y = §, (f,/fo)%

Ilpy npoeKTHPOBaHHH BO3LYXOBOZOB OTHOILIEHHE pacXOlOB BO3LYXOBOA2 B
OTBETBJIEHHH U B cCOOPHOM y4YacTKe TPOHHUKOB PEKOMEHAYeTcs NpHHHMaTb He 60-
see 0,5. : -

= TIpH HeBsI3Ke MOTephL HaBJEHHS MO OTHEJLHBIM yuyacTkam ceTH Gosee 10% cie-
Iyer npelycMaTpHBaTh yCTaHOBKY AuadparM. Ilopfop nmadparM npoHsBOmHTCS
no ta6a. 4.56 u 4.57. C ilesbi0 NMOBHILEHHS THAPABJIHUECKOH YCTOHYMBOCTH
JuahparmMbl  peKOMEHLYETCSl YCTaHABJAUBaThb Ha OTBETBJIEHHSAX M KOHUEBBIX
YUaCTK2X.

KoahbuuneHT MECTHOTO CONPOTHRJIERHST HHa(parMe! onpeleisieTcs no gopmyie

2
L= pn/—};— p = 1,67p,/e?, (4.210)

rie py—HnsbuTounoe Habienue, Ila, koropoe racurcs Zuadparmoir; p=1,2 kr/m3.

PacueTHoe 3Hauenue rpaBHTaHHOHHOTO JaBJeHHS JJIS BEHTHJISIHOHHBIX CH-
CTeM C eCTeCTBEHHEIM MOGYKIeHHEM NPONMOPHUOHANBHO PASHOCTH IJIOTHOCTE!l BHYT-
pexHero glo Iéapym{oro BO3[yXa, NpHUYeM TeMRepaTypa NOC/AeHEro MpHHHMaeTCs
paBHO# :

- 353 .
p=hg(l,27 — m), {4.211)

re h — BHICOTa BOSAYILHOIO CTON02, M, NpHHHMAaeMasi IJISi BHITSIKHBIX CHCTEM
paBHOfl PacCTOSHHIO OT CePEAHHBI MPHTOYHOTO OTBEPCTHST (OKHA) AO YCThST BBITSN-
HOIl INaXThI. :

Papuyc ReficTBHS NO TFOPH3OHTAJIH BBHITSKHBIX CHCTEM BEHTHJISIMH C ecTec-
TBeHHbIM NOOyMJAEHHEM peKOMeHRyeTcss mpuHHMaTe 8—I10 .

JleficTBHE BETPa YUHTHIBAETCA TOJMBLKO NMPH NPOEKTHPOBAHHH 3allUTH BEHTHJISI~
[UOHHBIX NPOEMOB H IUaXT OT 3alyBaHHS. .

BosnyxoBozp! CHCTEM BEHTH/IALIH PacCyHTHIBAIOT MO TabrHuaM WiIH ROMOrpam-
MaM npu TeMnepatype Bosfyxa t = 20° C, niietHoctd p = 1,2 kr/M® m KHHematlue-

cxoit Bskoctd v = 15.107° mZ/c. IpH Apyrux sHayeHUsiX TeMRepaTypsl TPaHCHOp-

m];yemoro BO3/IyXa ClIaraembie ~— Iu Z¢, sxopsiuke B popmyant (4.203) u (4.208),

YMHOMAIOTCSL Ha TMONpPaBOYHble KOIbD(QUUMEHTH &y B ky (1261, 4.58).



Tab6bauna 4.55. KoamuueHTH MECTHBIX CONpOTHBIEHNUI AeTaNel MPUTOMHBIX
¥ BHITAIKHBIX CHCTEM

Hetasib

3nauenue §
! Bxon,
1. Husmuapuueckas
rI_r-};yﬁa, sajieNauHas B &, npu b/d,
CTeHy 6/d
. 0 -
b,?_l:mem 0 0002 | 001 | 005 | 02 0.5 1
© f_-’.f: ~0 0,5 057 | 0,68 | 08 092 | 1 0,94
WofolV = =0,02 o5 0,51 0,52 0,65 0,66 0,72 0,72
2. Kounveckuil KonJiex- f, mpu o, rpap b
T0p id,
o | 10| s | e | 10 | 10 | 180
'VpFn .
\ﬁ;‘zzii 0,025 1 096 | 09 0,8 0,69 | 0,50 0,6
|V 0,05 1 0,93 | 08 067 | 058 | 053 0,5
A S 01 i 0.8 0.55 | 041 0,41 0,44 0,5
< 0,25 1 0,68 03 0,17 0,22 0,34 0,5
0,6 1 0,46 0,18 0,13 0,21 0,33 0,5
1 1 0,32 0,14 0,1 0,18 ,3 0,5
8. Mpsimoit  kasan ¢l Fop/F .. 0,4 05 0,6 0,7 0,8 0,9 1
ceTkoll wam pewer- T, - 4 9265 L9 1,58 1,32 L4 1
KOl o
Fm, ’ FQTB_ NJoAaAE 2KHBOro CeYeHHsT CETKH
VoFe
4. Hepsoe €oxoBOE OT- Onuo oTBepcTHE
BepcThe ForglFg we 02 03 04 0506 07 08 09 1
i o = 645 30 149 9 627 454 354 27 22
A
N .
: u_: IdBa oTBepCTUS —OAHO NPOTHUB APYroro
= PFoyp/Fg « 04 05 06 07 08 09 1 L4 18
0dHo  fi6a o -~ 17 12 875 68 55 454 384 201 Ll
5. Cpesinee OTBEpCTHE L npu Logp/ly )
AT ol | S | o1 Jo2 |03 |04fos5]orjo2 | 03 |04 OB
e [~}
& ISy Bxon (Loyp) | Ipoxop (&)
N
& 0,1 08 )13 1L4)1,4] 14])01[—01]—-08 |—26]—6,
N 02 | —1,4] 09| 1,3]1,4)14]01| 02]-001]—06]—2,
04 | —95|02foo)Le]3]o2] 03| 03 0,2} —0,
0,6 |—21,2—2,5]| 03 | 1 1,2 | 0,2 0,31 0,4 0,4 0,
6. Mpurounan waxta | hd, ... of 02 03 04 05 06 07 08 09 31
BOHTOM - ;0 e 2,63 1,83 1,53 1,39 1,31 1,19 1,15 1,08 1,07 1,05
s 18
=Y .
I o cepym 1.494-32 ans Kpyrioro B KBaApPaTHOro 3cHra § == 1,4,
't\ [ = 1N NpAMOYTroJibHOTO — 1,25.
o=0 1S g,
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Derane 3ravyenue §
7. Pewerka  iesnepan
THna
P (cepun 1.494-10)
=2

I

A=
Brixoa '.
8. LluuHapuecKas to=11 9, Lnhempapuyeckan to =14,5
TpyGa TpY6a ¢ koudyao-
- poM
ofg :
S 2]
10. ocneppee Gokoroe
oTBepCTHe
Konuuect- Lo npu TFopp/Fg
(= @& BO OT- =
d,| 0 sepewti | 0,2 |o,3| 04 | 05] 06 |o,7| 0.8 | 09| 1 | 1.2
k’ Omno 657 | 30 | 164 10.8]-7.3 |5.5]248] 367 316|294
Haa (opuo_ | 67,7 33| 17,2 | 11,6 { 8,45|6,8] 5,86] 5 4,38 |- 3,47
fIPOTHB
0dHo Apyroro)
11. Cpeagiee oTBepcThE Bruxoxg
Vefts w04 06 08 1 L2 14 16 1,8 2
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S .
fiy A FoVe HNpoxop -
] 0,4 0,56 0,6 0,8 1
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12, BeltaxHas [LaxTa- _h/d0 ...... 0;1 0,2 ‘0,25 0,3 03 04 05 068 086 1
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]
'>

13 Hedaexrop (cepust
1.494-32)
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AenuTeb NpH-
CTeHBElt SKeK-

. LHOHHBII TAHENDL-
velff Taoa BIISIT
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Heranb

“15. Pewerky, =  CETHH,
neppopauus,  or-
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154204 | 151251 | 146346 142442 198198 | 194x244 187337 182432
151201 148x248 | 143x343| 139%430] 1955195 | 190x240 183% 333 178498
149199 145%245 | 139339 | 136x436] 192x192 | 187x287 179% 329 1745424
147%197 143x%243 | 138x338| 134x434| 190x190 | 185%x235 177X 327 172>¢422
144194 140%240 | 134x334 ] 130%x430] 187187 | 182x232 173323 168 418
143% 193 138238 | 132x332 | 128%428| 185185 | 180230 171321 | | 166x416
141 %191 137237 131331 | 127427 | 184184 178228 169 319 163> 413
140190 135235 | 129x 329 125%425| 182x182 | 176x226 167317 161 %411
138x 188 134%23¢4 | 127%327 | 123x423 | 180180 | 174x224 |- 165x215 159% 409
187187 133%233 | 126%326] 122x422] 179%179 | 173x223 164% 314 158408
137187 132x232 | 125%3257 121x421 ] 179179 | 172222 163313 1673407
134184 129229 | 123%323] 118x418| 176176 | 169x219 “160% 310 153403
134184 129%229 | 122322 17x417] 175%175°| 168x 218 159309 152402
- 13q><180 125225 | 118318 11'4><414 171171 | 164%214 154304 148398
128 178 123%223 | 115%315| 111x411] 169x169 | 161x214 151 %301 1435394
125 %175 120%220 | 113X313| 108x408| 166166 | 158208 1485298 | 141301
124174 118X 218 | 111x311| 106x406| 164x164 | 156x206 1465296 138% 388
122172 116216 | 100x309] 104x404} 162x162 | 154204 1435293 136 386
120x 170 115215 | 107307 | 102x402| 160x160 { 152%202 141291 | 134384
119X 169 113x213 | 105%305 | 100x400| 158x158 | 150200 139289 131881
1165166 110x210 | 102x302) 97x397| 155x155 | 147%197 135% 285 128 578
115% 165 109%208 | 101x300| 96x395] 154163 | 146x196 134284 126x 876
113163 107%207 99x 2991 94x394| 152%152 | 143193 132282 194874
112162 106X 205 08x297| 93%392| 151x150 | H1x101 129% 279 121X3871
111x 161 104X 204 96296 | 91X3911 149149 | 140%190 128X 278 120X 370
109x159 | 102x202 | 94x294| B89x389| 147147 | 188x188 | 125x275 [ 117867
106 156 99% 199 91291 | 86x386| 144x144 | 134x184 | 122x2T1 114364
104 154 07x197," | 89%289 | 84x384| 141x14l | 132182 119%269 .| 111x361
103x153 |  96x 196 88988 | 82x 3821 140x140 | 131x181 118x 268 | 110x360
102x 152 95% 195 87287 | 8IX33L{ 139%139 | 130X 180 1165266 ..} 1085358



IIpocorsicenue maba. 4.57

Pasmepr! oTBepCcTHsI, MM, IPH CEYEHHH BO3AYXOBOJIOB, MM
tx 250280 | 300x300 | 300x400 300 500 400 400 400% 500 500 500
0,2 227X 777 | 281x281 279% 379 277477 376375 373x473 469469
0,3 217X 767 | 273%273 | 270X370 267x 467 364364 361%461 456455
0,4 210760 | 268268 | 264x364 261461 358 3568 353453 4473447
0,5 206756 | 266x265 | 260x360 256X 456 353 353 348x448 442X442
0,6 200 750 | 260x260 | 254% 354 250450 346346 341441 433433
0,7 196746 | 256256 | 250350 246446 342x342 335435 427427
0,8 194744 | 255255 | 248x348 244444 340% 340 333433 4243494
0,9 189739 | 251251 244344 239439 335x 335 328428 418%x 418
I 187737 | 249249 | 242x342 237437 332332 325x 425 415%415
L1 183x733 | 246246 238338 232X432 327%327 320420 409409
1,2 181 X731 | 244x244 | 236X336 230430 325325 317x417 406406
1,3 179729 | 242242 | 234%334 228428 323x323 34414 403403
1,4 176726 | 240%240 232X 332 226426 320320 311411 400400
1.6 174x724 | 238%238 | 230%330 223x423 318%318 309409 397%387
1,8 170X 720 | 234x234 | 225X 325 219419 312x312 303403 391391
2 166X 715 | 230x230 | 221321 214414 307x307 297%397 384384
V2,2 163713 | 229229 | 219%319 211 411 305x 305 294394 381381
2,4 188X708 | 225x225 | 214x314 207 %407 2093 299 288388 374% 374
2,6 166X 706 | 223%223 | 212x312 2043404 297 % 297 285385 371x371
2.8 154704 | 221x221 209309 2023402 2945294 282x382 367X 367
3 I51X701 | 218%218 | 207x307 199 399 2915 291 279% 379 364%364
3.2 149X 699 | 216x216 | 205X 305 197397 288> 288 276376 361 %361
3,4 148698 | 215x2156 | 204x304 1953395 287 % 287 275%375 |. 359%x 359
3,6 147X697 | 214214 | 202x302 194394 286 286 273 %374 357X 357
3,8 143X693 | 211211 197299 1903¢ 390 281 ¢ 281 269369 352%352
4 142X692 | 210210 1985298 1893 389 280 280 267 X367 350350
2 4,5 137687 | 206x206 | 193x293 184384 274 % 274 261% 361 343%343
5 133683 | 202x202 189289 1803380 270270 256356 337x337
5,5 130X 680 | 199%x 199 185 285 176376 265 2656 251 % 351 332332
6 127x677 | 197197 183x 283 173373 262262 248X 348 328% 328
68,5 126x675 | 194%194 180 280 170X 370 259X 259 244344 324X 324
7 122672 | 192%192 | 177%277 167% 367 256 256 241 x 341 320%320
7,5 120670 | 190X190 | 175%X275 165 365 283% 253 237X337 316x316
8 116666 | 186186 | 171271 160X 360 248248 232x 332 310310
8:5 114664 | 185x185 169269 159359 247 % 247 230% 330 308308
9 112X662 | 183%183 } 167267 156 356 2435243 927 327 304304
9,5 109659 | 180X 180 | 164x264 153353 240% 240 223323 300 300
10 108X 658 | 179x179 | 162x262 152352 238238 221321 298> 298
11 105%x 655 | 176176 | 160260 149% 349 235% 235 2A7X317 294 294
12 101x651 | 172X 172 155x 255 144%344 230% 230 212% 311 287287
13 §9x649 | 170X170 | 152X 252 141 34] 226226 208308 | 283x283
14 97x647 | 168x168 | 151251 139X 339 225225 206306 281 281
15 96x 646 | 167167 149249 138338 223%223 204304 278278
Ta6nuya 4.58. 3HauenHs NONPABOYHBIX kooddummentos &, u k,;
)
Temnepatypa Temnepatypa
TpancropTH- E k TPaRCIIOPTH- P E
pyeMoro BO3~ 1 2 pyeMoro Bo3- 1 2
Ayxa, °C nyxa, ©
--30 1,15 1,2 30 N 0,98 0,97
—20 1,12 1,16 40 0,95 0,94
—10 1,09 1,11 50 0,93 0,91
0 1,05 1,07 60 0,91 0,88
10 1,02 1,03 70 0,89 0,86
20 I 1



AspoppHaMHYeCKHH pacyeT CeTH BO3JyXOBOAOB ITpPOH3BOJAAT B TAKOH MOC/e-
FOBATEJIbHOCTH. N

1. OmnpenensioT MaruCTpasib H OTBETBJEHHS; MATHCTPAJILIO CYHTAETCS CaMblH
JUIMHHBIH BOSLYXOBOM, MPOTAHYTHIR OT CAMOro AaJbHEro NMPHTOYHOIO (BBLITAZKHOTO)
OTBEpCTHA K BEHTHJIATOPY (BBITSIKHOI InaxTe).

2. CeTh pasGHBAIOT HA YYACTKH C MOCTOSTHHBIM PacXOIOM BOSLYXA U NOCTOSIHHEIM
IMamMeTpoM BO3LYXOBOJA B NpefieNax KaxJOro ydYacrka. 51

3. YuaCTKH HyMepyioT, HauMHasg C HauGoJee YIANEHHOrO OT BEHTHJIATOpPA
110 MAarucTpasH, a 3aTeM IO OTBETBJIEHHFM.

4. st KaXI0ro yuacTKa OlPEeACISIOT ero JTHHY U KOJHYEeCTBO ITepeMeliaeMoro
BO3LYXa.

5. IpuHUMAIOT OPHEHTHPOBOUHOE 3HAYEHHE CKOPOCTH BO3ZlyXa B BO3IyXOBOIE
u 1o opmyite (4.207) onpenesioT 3HaUeHHe YIEIbHOTO PACXOLA BO3L[yXa B BO3LYXO-
BOJiE Gy IpH CKOpocTH 1 M/c. CKOPOCTL BO3LYXa B BO3LYXOBOJAAX JUIfi CHCTEM C €C-
TeCTBEHHbIM NOGYKIEHHEM PEKOMEHAYeTCs ITpuHHMATh He Goaee 1,5 m/c, a npu me-
XaHHYECKOM NOOYKIeHHH ~— Ha Marucrpali 10 8, Ha OTBETBJIEHHSX — 10 5 m/c.

6. Hcxonsi ¥3 KOHCTpYKTHBHBIX, apXMTEKTYDPHBIX HJIH APYTHX cooOparkeHuit
NPHHUMAIOT KPYIVILii MM MPSIMOYTOMBLHBIH BO3LYXOBOJA H Io-1aba. 4.45 win 4.46
HaXONAT pas3Mepbl BO3LYXOBOja, MMelouero Gmukaiiiiee (GoJibllee MM MeHblilee)
SHauYeHHe gy.
7. BLMHCASIOT (PAKTHUECKYIO CKOPOCTH BO3[yXa B BO3AYXOBOZEe IO (opMyJie
(4.207). : .

8. Ilo Tabn. 4.45 vnu 4.46 uaxonsrT 3HayeHHe YAGIbHOrO CKOPOCTHOTO aBJe-
Hnst A, .

9. llo Homorpamme (puc. 4.72) oupenensior 3Hauenue Ald.

10. Tlo ta6n. 4.49—4.55 onpenenstor K03bGHIHEHTE MECTHBIX COIPOTHBJIEHHUI
H HX CYMMY Ha pacCYMThIBAaeMOM Y4YacTKe.

11. Tlo dopmyae (4.208) onpeelsiioT MOTePH NABJAEHUsSI HA YYaCTKe.

Ecnu TemMmepaTypa TPaHCIOPTHPYeMOTO BoanyXa omnuaercst ot 20° C, 3Haye-
HHsi A/d, ompejeneHHBle IO m. 9, YMHOMKAIOT HA IONpaBOYHBIA Ko3(dUMHEHT Ky,
a sHaueHus Xf, onpejeneHHpie 1m0 1. 10,— Ha nonpaBouHbI Ko3(driHeHT Ay
(rabn. 4.58). .

12. ToTepH AaBieHHil HA BCeX Y4acTKaX MArHCTPasH CYMMUPYIOT; CyMMa sIBJIs-
ercd pacueTHOH BeJHYHHON NJsf nopbopa BEHTUNATOpA.

13. Tlotepu paByeHMst B OTBeTBIEHHHM Apo, H CyMMAapHBIE IIOTEPH NABJAEHUS B
MAarucTpaJid OT ee Konna {HaHGo/ee yAaJeHHOrO OT BEHTHJIATOPA Y4acTka) A0 TOYKH
NOAKJIIOYEHHS] OTBETBJAeHHs Apy NO/IKHE! YAOBIETBOPATH COOTHOLIEHUIO

Apy = Apg,. (4.212)
Hecobmonenne COOTHOLIIEHHS (4.212) nonyckaercss MPH yCJIOBHH
Ap_ . — A
ZPor — TP 100 < 10%. (4.213)
Apy

14. Ins ypaBHHBAHMS DACyeTHBIX IOTepb JasieHus Apy u Ap,; Ha OTBeT-
B/IEHHH YCTaHABJHBaeTCs AMaparma, COnpoTUBJIEHHE KOTOPOIl

Py = Apy— Apg,. (4.214)

a KO03((HMLMEHT MEeCTHOrO CONPOTUBJEHHS IuapparMbl — no Qopmyse (4.210).
JuapparMy He yCTaHABJHBAIOT, €CJIH

’AP L Apor‘
Apy,
Pesynbrarsl pacyera sanocsiT B TaGauuy «Pacuer ceTH BO3LyXOBOIOB», IIPH

5TOM Tpadbl co 3HaueHHaMH A;/d, ky ¥ k, He samonHsior (cM. Tabn. 4.59).

Ec/m pesysibTaThl a3pOIHHAMHYCCKOrO Pacuera He TPeGYIOT NOBbLIIEHHOH TOU-
HOCTH, JionycKaercs (C omubKoit 10 5% cyMMapHBLIX TOTepb JaBJIEHHS) I0JIb3OBATLCH
yIpoLieHHbMI TAGNHYHBIME JAHHEIMH NPH ompene/ieHHH 3HavenMsi A/d. Jasa storo

100 << 10 9, (4.215)



10 pasvepaM BO3AYXOBORA (Tabu. 4.45 unn 4.46) onpepensitor sHavenue Ay/d, a no
1a6n. 4.47 1 4:48 — 3navenus ky u k,. TpuGmmxennoe anavense A/d Bruucasior
no ¢opmyne (4.209). -

TIpn npuGmuxenHoM pacyete Ipadel €O 3nayenusMi A,/d u k, nopnexar 3a-
nonsvenno {cM. Tabn. 4.60). -

MNpumep. Paccuurare ceTh BO3ZyXOBOOB BHITSXHON BEHTHJISUHH H3 JIHCTOBOMH
crann npu ¢ = 20° C cornracno pacuetnofn cxeme (puc. 4.73). Pacuer nOBTOPHTH

10 TMPUGIHIKEHHON METORMKe.

L=B350n B.. COOTBETCTBHH C NpHBe-
& b JieHHOH BRIl MeTOIMKORA (nm.
1—5) onpexesiseM MarucTpalb,
HyMepyeM YYacTKH, IIpOCTaB-
L=BiomYe B l - JfieM JJHHbl YYaCTKOB M pac-
XOZlBl BOSZIyXa.

Pesyabratel pacuera CBO-
auM B Tabn. 4.59.

KoathdHuteHTH MeCTHBIX
CONMpOTHBJIEHHH oOIpeje/sieM €
nomowibio Ta6a. 4.51 u 4.55.
TlonpaBounble  KO3GbEHUHEHTH

L=1450m%

L =1500m%
S350

“1=6,5m ki n k, npHHHMaeM pDaBHBIMU:

a ky=ky= 1 (1261 4.58).
™~ L;ﬂiﬂn Y VYyactok 1: npsmMoil KaHan
~_ 5, ¢ petetkoit (F, /Fy=0,6) [p=
L=12,5m = 1,97; nBa orBoja 90°f =
= 2.0,35 = 0,7; TpoiiHKK npo-
@'14470 NRE3 xonuol {Lo/Le = 1450/2800 =
= 0,52; fu/f. = 0,3152/0,45* =
Puc. 4.73. . = 0,5; folfc = 0,315%/0,45? =

Cxema cHCTEMB! BEHTH/ISILLHH. = 0,5 = 0,66.

5, = 0,66 40,7 + 2 = 3,36.

. VYuacrok 2: Ttpoiinuk npoxomsolt  (Lo/Ls =1500/4300 = 0,35; [fulfc =
= 0,45%/0,56 = 0,65; fo/fo = 0,31540,56% = 0,3)Z,, = 0,58, e

5L, = 0,58.

. VYuactor 3 rtpoiimuk  npoxomuolt (Lo/Le = 1450/5750 = 0,25; [fulf. =
= 0,562/0,632 = 0.8; fo/f, = 0,315%/0,632 = 0,25) L, = 0,45. .

g = 0.45.
. "¥Yuactok 4: xBa oreo;a 90° T =2. 0,35=0,7.
3, =0.7.

"Yuyactok 5: mepexon ¢ KBajparta Ha Kpyr 3a pentHasitopom 114 = 70 (n. 45
T26i1. 4.55) Lo = 0,1; BHITsRHAs MaXTa € 30HTOM 1o cepunt 1.494 = 32 = 1.3.

I =0,1413=14
“Yuacrok 6: npamofi KaHan c pemerkodl (Fy,/F, = 0,6) {=1,97; Tpoiinnx ua
orsersienin  (Lo/Lo = 1450/2800 = 0,52; fo/fc = 0,315%/0,45* = 0,5; [y/fc =
== 0,315%/0,45 = 0,5) { = 0,48; oreon 90° £ = 0,35.

Sty = 1,97 -} 0,48 40,35 = 2,77,



Ta6auua 4.59. Pacuer cers BO3JlYXOBOJIOB - .

~3 2 = - ° g =
<1z |2 2 o |5 |8 |¢
BERE = z T lE |
g3 |8 z s | - g == |s |3
ElE le | ¥ 2|t T | £ A LEENE
g |eg| o g - s | s gl g [5.]&
g 15318 | & | < I NI - - | - | S Es
Tz | 2% | %% & S =1 £ 2 <[> | <l " e < ® cd | &4
_ MarucTpaip o
1 1350 | 315 280,8 | 4,81 1 0,06195 | 10 0,6195} 3,33 395 | 7,61 |30,29 | 852 | 85,2
2 2800 | 450 5724 | 4,89 1 0,0396 4 0,158 | 0,58 | 0,738) 1,83 | 1,35 | 10,6 | 658
3 4300 | 560 885,6 | 4,86 I 0,0301 5 0,1506| 0,45 | 0,6 0,765{ 0,454| 84| 742
4 5750 | 630 11232 | 5,12 1 0,0258 1351 0,348 | 0,7 | 1,048]-0,475| 0,498} 16,5 | 90,7
5 |5750 i 630 11232 | 5,12 1 0,0258 12510322 | 1,4 | 1,722] 0475] 08181 27 1117,7
: OTBeTBNEHHE
6 (1450 | 315 | 280,8 | 5,16} ] ] 1 ] 00612 | 1,710,104 | 2,8 | 2904|761 |2233 | 469 | 469
55,2 — 46,9
. Hessska - B2 100 = 15%
- Crenyer ycraHOBUTL JHadparMy ¢ OuameTpoM OTBepCTHs do = 277 MM
| 1500 § 315 | 280,8 | 5,34 | | I 1 | 00609 | 650396 | 297 | 3,366} 7,61 125,84 | 58,1 | 58,1
65,8 — 58,1 . o
HeBH3Ka _—6?,8—— 100 = 11,7A)
Crienyer yctaHoBUThL nuadparMy ¢ JUaMeTpOM OTBepCtus do = 280 mm _
| 1450 ] 315 | 2808 | 5,16 | | | 1t | 006123| 10 | 0,6123| 3,03 | 3,642] 7,61 |27,95 | 58,8 | 588
: . 74,4 — 58,8
—_— — 0,
Hessiska v 100 = 219, .

Crenyer ycTaHoBHTE amadparMy ¢ AMaMeTpoM OTBEPCTHs do== 263 MM



Ta6nuua 4.60. lpubauxkensrii pacuer CetH BO3NyXOZ0H0B

s | E | g 5 5 | &
5|8 g g x |'x [E |2
g -9 ° = = s —~ § «© = :E o
> g E’E‘ x g 'S TS - 5» l::o : 5 E‘“
glgs 25l | B . El Y s STl T g | 88
o a4 | =R ] S < < &8 <fe | Hz | <= Wl 2 [ <x | ox | cg | &
Maryicrpans

1 1350 | 315 | 280,8| 4,81 |0,08527| 0,6752 1 10,05757] 10 0,56767 | 3,33 3,906]7,61 [29,95 | 54,6 | 546
2 | 2800 | 450 | 572,4| 4,89 [0,0546 | 0,6724 1 |0,03671| 4 0,1468 | 0,68 | 0,7271,83 | 1,33 | 104 | 65
3 4300 | 560 | 885,61 4,86 |0,04154( 0,6735 1 1002798 5 0,1399 | 0,45 | 0,59 |0,765| 0,454| 84| 734
4 5750 | 630 [1123,2| 5,12 |0,03585 | 0,6649 1 10,02384) 13,5 0,3218 | 0,7 | 1,022]10,475| 0,491 16,2 | 89,6
5 5750 | 630 |1123,21 5,12 |0,03585 | 0,6649 1 10,02384] 12,56 | 0,2980 | 1,4 | 1,698]|0,475] 0,807 26,7 [116,3

" OTBerBIeHHA :
6 | 1450 | 315 | 280,8] 5,16 [0,08527] 0,6635 | .1 ]0,05658| 1,7 |0,09618] 2,8 | 2,896|7,61 |22,27 | 46,8 | 468

54,6 — 46,8

—_— — [) P

'HeBﬂsxa 545 100 = 14,3%
Creayer ycraHoBHTL AHadparMy C JHAMETPOM OTBEPCTH do = 278 MM
7 | 1500 315 | 280,8] 5,34 10,08527] 0,6579 | 1 |0,0661] 6,5 ] 0,3646 | 2,97 | 3,335|7,61 |2561 | 57,62 | 57,6
65 — 57,6 _
Hessiska e 100 = 11,29, ,
Crnenyer ycranoButh AuadparMy ¢ IHaMeTpoM OTBepeTHs do = 280 mM

8 | 1450 | 315 | 280,8] 5,16 }0,08527| 0,6635 | 1 10,05658| 10 | 0,5658 | 3,03 | 3,596 7,61 [27,59 | 58 | 58

73,4 —58
73.3

Cnenyer ycraHoBUTL pHadparMy ¢ AHaMeTpOM OTBepCTHs dp = 263 mm

Hepsska 100 = 20,99,



Vyactok 7: mpsAMOH KaHaJ C pelieTKOH (Fo.m/Fo = (,6) { = 1,97; TpoiHuK
pa orserBaenun (Lo/Le = 1500/4300 = 0,35; fo/f. = 0,315%/0,56% == 0,3; fu/fc=
= 0,45%/0,56% = 0,65) L, = 0,3; nBa oreoga 90° £ =2 . 0,35 = 0,7.

3L, = 1,97 +0,3 + 0.7 = 2,97.

Yuacrok 8 npsmoit kaman ¢ pewerkoit (Fy  /Fo= 0,6) [, = 1,97;
TpOHHHMK Ha otBetBNenuH (Lo/L, = 1450/5750 = 0,25; fo/fc = 0,3152/0,632 = 0,25;
Folf. = 0,562/0,632 = 0,8) [, = —0,1; xBa otBONa 90°% = 2 « 0,35 = 0,7; 1Ba OTBO-
g2 45 =2 - 0,23=0,46.

3= 1,97 4- 0,71 0,46 = 3,03.
MakcHMaNbHOe 3MayeHHe IOTepb NABJEHHS B CeTd cocrasiser 117,7 I'la. Ha
HeyuTeHHble ToTepH BBopuTcH 10%-Hasn man6aBka. Takum oGpasoM,
p="1,1-117,7 = 129,5 Tla.

."Ha yuactkax 6, 7 ¥ 8 ciefyeT yCTaHOBHTb JpoOcCesibHble AHadparMel € oOm-
peneseseM H3GbITOYHOTO JaBJeHHs, racHMoro npHadparmoii, no dgopmysae (4.214),
KO3pHUMEHTA MECTHOrO CONPOTHB/AEHHs ZAHadparMbl — nmo gopmyne (4.210) u
nuametpa d — no TaGa. 4.56.

8,3
Vuacror 6: pp=55,2-—46,9=28,3 Ila; {5;= 1,67 ———=0,52; do=

5,162
= 277 MM.
7,7

Vyactok 7: py =658 —568,1 =77 Tla; [n= 1,67 5—,:-3’:12— =0,45; do=
= 282 MM.

Yuactok 8: p,=74,2—58,8=15;4 Ila; [;= 1,67 éf_é: =0,97; do=
= 263 mm.

B Tabn. 4.60 npueefeHbl pesyAbTATH PACHETA IO NMPHGHHKEHHOH METOAHKE.
Omubka B onpefie/leHHM p NpH HCIOJIL3OBAHHH  9TOH METOAPKM COCTaBJsIeT

117,7 — 116,3 :
w7 100-= 1,4%.\
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[ B cnpaBouHKKe NPUBENEHL] CCHOBHBIE HOPMATHBHEIE MATEPH AJTEL # HEOGXOIUMEIe
.CBEJICHHS TIO TIPOEKTHPOBAKKIO CHCTEM OTOMJEHHS, BEHTHJISAIMHE M KOHIMIMOHHPO- -
BaHMs BO3lyXa MMJLIX ¥ OOUECTBEHHEIX 3nanuil. PaccMorpeHsl Bonpoch BEIGOpA ,
OrpaJialoliiX KOHCTPYKIMH, pacuera TEmJIONOTePb U TENJIONOCTYIIeH i, THpaB-
JIMYECKOro ¥ TENJIOBOTO pacuera CHCTeM OTOIJIEHHA, pacueTa TpebyeMblX BOSAYXO-
o6MenoB Tpxt Gopble C TEenso- ¥ BJIAroMsOLITKAMH, a TaKKe pacuera 0GOpyaOBaHus
KOHJIMIMOHEPOB ¥ IPHTOYHO-BEITSAXKHEIX CHCTEM, BOSJLYXOBOJOB ¥ Bosnyxopacnpe-
FEEJUTENbHBIX YCTPOHCTB.
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