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INNPEANCJIOBHE

Kuura asasierca yactoio Il yueGroro nocobus no npenmery «OTtonnenue
H BEHTHJIALMAY A5 yYALIUXCA TEeXHUKYMOB Mo crneuuanbroctii «CaBuTapHO-
TeXHUUYECKHe YCTPOUCTBa 3JaHHi».

Ha KoHKpeTHbIX NpUMepax B KHUTE PACCMATPHBAIOTCH MPOIECCH H3MeHes
HUSL COCTOSIHHA BO3JlyXa, BOIDPOCH ONpeIefieHHs] KOJHYECTBA BHIAENAIOIINXCA
BpeaHoCTell M BO3AYXO0GMeHOB B noMmeuleusax. Jlaetca pacuer CHcTem BeH-
THASLHY U NOAGOp 06OPYLOBAHUA.

B navasne Kaxao# riassl HpuBeJeHl (GOPMYJbl, Hd OCHOBE KOTOPHIX IO-
CTPOEHBHI NPUMEDPH H AaH NOSICHUTENLHBH TeKCT.

[Ipu coctaBnenuu c6OPHUKA NPUMPPOB aBTOP BCAYECKU H3berals nopTope-
HuA MaTepHasa, UMEIOIIErocs B yueGHHKAX, IIO3TOMY YHMTATE/hL BCTPETHUT B
HeM MHOro (popMyJ ¥ CHPaBOUHLIX JAHHBIX, OTCYTCTBYIOII¥X B yyeGHUKAaX.

B xHure yneseHo MHOTO BHHUMAaHHUS NpoieccaM acCUMMJIALMH U3GLITOUHO-
ro Temjaa H BJATH, BOIpocaM GOpuObl C Ta30BBIAC/IEHHSIMY, PA3JHUYHBIM MeTO-
oaM a3poNHHAMMYECKOTO pacyeTa CHCTEM BEHTHJISIIHH.

[TpuBeneHnr npUMepsl pacueTa MeCTHEIX OTCOCOB, BO3AYLUHLIX 3aBeC, aspa-
WAH, BO3IYUIHOTO OTOINIEHHS M CHCTeM KOHAHUHMOHMPOBAHHS BO3xyxa. [Toka-
3aHBl HA NpUMepax cnoco6wl TOAG0Pa BEHTHAATOPOB K 3JEKTPOJABUraTesell K
HHUM, KaJopHdepoB ¥ GUILTPOB.

B KOHile KHHI¥ H3JI0XKEeHH Ha NpuMepaXx OCHOBH NPOEKTHPOBAHUA CH-
CTeM BEHTWISAUHWM B TPaXXAAHCKMX 3QAHHAX H B psje NPOMBIIIJIEHHEIX.

COopHUK NMpPHUMEPOB pacyeTa 10 OTOIJIEHHIO M BCHTHUASNUHM  SIBJASETCH
fepBbIM ONHTOM CO3aHus y4eGHoro nocobus nmo kypcy «OTonseHue u BeH-
THAALAS», B KOTOPOM BeCh MaTepuaJs H3JjaraeTcsi Ha NPHUMepax, B3ATHIX M3
NPaKTHKA NPOEKTHPOBABYUA CHCTEM OTOMJNEHHS H BEHTHISIIUH.

Bce OT3LIBH IO KHHMT€ M 3aMeuaHusi aBTOP MPOCHT Hanpas/siTh B [oc-
crpofiuznat no aapecy: Mocksa, K-12, Tpernsikoscknuii npoesn, I.



Faaepa 1
NPOLLECCbl HBMEHEHUS COCTOSIHHUY BO3AYXA

§ 1. OCHOBHBIE ®OPMYJIbl U 3ABUCUMOCTH

XapaxTepiCTireeCRGe Y PaBHEH e HACANbHBIX [d308

PL — GRT, (1)
rae P-—alcosioTHoe AaBieHHe Taza B ke/M2;
L — obbem rasa B m3;

(G — Bec rasa B Ke;

R —rasoBas mocrosnHas B m/epad (ans mosmyxa R=29,27 m[epad,
ANS BOASHLIX NMApoR R, =47 m/epad);

T — aGconoTHas TemMneparypa (7=273+¢).
AGcoaroTHAsT BJAAKHOCTL BO3AYXa (yaeJbHbIH BEC BOASHBIX napos)

P .
D — B.1 3 2
R T Ke/M?, @
fae pea— napuHajbpHOe JaBJeHHe BOASHBLIX IAPOB B Ke/M2.
Ecan pu, BeIpasuts B mm pr. cT. 1o tbopmyaa (2) npumer Bun
13,6 py q Pa.n
—— P . 3
= —g7 = 0,289 7 KkelM

(%)
rae 13,6 — oTHOCHTeNbHBIH y1e/bNLIl Bec pTyTH (Ge3pasMepHas BeanuyuHa).
Brnaroconepxanue Bo3ayxa, OTHeceHHoe K 1 k2 cyxoro BO31VXa:

d — 622 pB,n
L

2/K2 ¢yXx. BO3 ]

(3)
rae ps— nonanoe GapoMeTpHUECKOe papJeHue, Kotopoe (mo 3axony Jananro-

Ha) PaBHO CyMMe NAPuHa/bHbIX AABJICHHH CYXOTo BO3AyXa Pes
M BOASIHBIX MAPOB P sy, T. €

s = Pes "1—]713.11;
rte Pgy, Pes U Py — NPHHHMANOTCSH B MM PT. CT
OTHocHTe/IbHAS BAAXKHOCTL BO3qyXa

o= Pon_100 5 o
Pu
HJIH “)
s Pan ‘
¢/ = Lon |
Pu

}
T1€e psn~— NapuUKanbHOe NABJCHUE BOASHBIX I1apOB INPH MAHHOH TeMmepary-
pe B MM pT. CT.;



Pu — AdBJIeHHe BONAHLIX MAPOB, HACLHIIAIOIIHX BO3AYX TNpU TOH »XKe
TeMmepaType, B Mm PT. CT.
O06beMHE# BEC CYXOro BO3AYXa

pc': 13,6 Pcg Pen
Ye.e == 'RTC‘:.T' == -E,_QTT— = 07465 ——T—‘ KZ/MB. (5)
(6beMHBI BeC BAAXKHOIO BO3AyXa
Yow = Teo b ten = 0,465 L2 1 0,089 Lur (6)
HITH .
v ans P Pa.n
T == 0,465 —— — 0,176 - (7)

Tax kak B Qopmyne (7) HpU HOPMAALHBIX TeMIepaATypax BO3/AyXa BJH-
AHUe BTOPOTro 4JieHa Ha Pe3yNbTaT NOACYETA Yn HHUTOXKHO, TO B BEHTHISA-
UHOHHOH TeXHHKe 00BEMHBIA BeC Yp.s OOBIYHO OMpeAeNdloT MO YNpPOIUEeHHOI!

thopMyJie

Ton = 0,465 2w n’, (®)
[pu ps = 760 mu pm, cm. 7o, = 3—?163/«%"; (82)
» s = 745 *y Tsn — 3_;19 3] (86)

Iloacrasnw B popMyay (5) BMeCTO pi., BhIpaKeHHE pg — Pe.as 1 TOTAA HOP-
MyJa NpHMeT BUI

tes = 0,465 ‘l__TL_ K2/, )

B caysae TouHbIX pacyeroB QOPMYNOi (9) moJn3yloTcs Ads MOAcYeTa Beca
CyXOil 4acTH BEHTHJIAUHOHHOTO BO3JAYXa, KOTAA ONpeessioT BJAarocoaepxa-
uve d u Tennocomepkanue / BAAKHOTO Bozayxa. DToit GopMynoll noab3y-
I0TCS1 KAK NpH aHAJHTHURCKUX PACYeTax, TaKk ¥ IPH PAcyeTax ¢ NOMOIIbIO
{ —d-nuarpaMMbl, TTOTOMY 4TO 3HAueHus ¢ u [ B AMATPaMMe fal0TCS Ha
I ke cyxoro Bo3nyxa.

Temroconepanue BNAXKHOTO BOJYXA.

I — 0,236¢-|- (597,3 -+ 0,44¢) 0,001d ~ 0,24¢ +-
—+ (597 +- 0,447) 0,001 @ wxaa/xe cyx. 6030, (10)

rae d— Bjarocojep:KanHe BO3AyXa B 2/ke CyXoro BO3LyXa.
3Has d v ps 4 n0AB3yACh GOPMYI0# (3), MOKHO HaliTu 3HAUEHHE P!

dps
P e (b
[Mosnbit pacxon Temna Ha HarpeBaHHe BO3AyXa
Q=GU,— 1) =Ly (I,— I,) xraajrac. (12)
Pacxon «aBHOro» temia
Q=0,24G ¢, —t,) =0, 24Ly (t, — t,) xraa/uac, (13)
rne G — pacxon Bo3ayxa B Ke/4ac;

L — o6beM Bo3ayxa B m3/uac;
I, u I, —KoHeunoe M HauyaJbHO® TemJocolepKaHne BO3AyXa B KKaAA[K2
cyxoro Bo3ayxa. B nanbHefiuieM pasMepHOCTb Baarocojepma-

,
* Beauwuwna p. . BbpaXeHa B K2/M% A p. ~—B Ms PT. CT.



HHSE H TeMIocoAepKanus, T. e d # [, yIpOCTHM U BMECTO K& Cy-
Xoro Boslyxa 6ymeM nucaTh IPOCTO K&,

{, M t,— KOHeUHAS M HauaJbHag TEMIePaTypa BO3LyXa.

Pacxox Boan Ha yBaakHeHHe BO3LYXA

W = 0,001G (d, — d,) refrac, (14

rAe d, M d,— KOHEYHOE W HAYANbHOE BJIATOCOAEpIKAHHE BO3JyXa B &/ke.
Ilpouecent Temaoo6MeHa U sjarooGMeHa MeKAYy BO3AYXOM H BOjol Xa-
PAKTEPHU3YIOTCS CJeAyIOIUMH 3aBUCHMOCTSIMH.

Yraoro# macmral npouecca
Al Q

¢ = X4~ 1000W ° (19)
rie M=1,—-1,u Al =d, —d,
Pacxon Bo3ayxa 175 acCHMUAAUMH U3OBITOYHOrO TellJla U BJAATH
1000W
G == Q =
I — ]” dy — dy

Kezfuac, (16)

rae  — remso, BblaessieMoe R mOMelleHnre UCTOUHUKAMH Temda, B Kkaa/4ac,
W — RON¥MECTED BAATH, BHIAEANEMDE B NOMRMEHNE ACTOIHARAMA BAUTO-
BHIJIGJNEHHS, B Kefuac.

OctanpHble oGo3HauyeHus Te ke, uTo ¥ B (opmynax (12) u (14). Bee
pacyeThl, CBSI3aHHBle C OMpefesendeM DAacxoga BO3AyXa HO H3GHITOUHOMY
TemJly ¥ BJare, B HacToswe#d raase npomsponsitca Ge3 yuera Koadouim-
eHTa m*.

OTtnowenne pacxoga soan W K pacxoay Bo3ayxa G B kaMepax opolue-
HHS HasblBaeTcs Ko3(pGhHUIMEeHTOM OpOLIEHUA

W .
po=—. (a7
G
TennoBo#t Ganmanc KaMepnl OpOMIEIHA XaPAKTEPH3YETCH yparRHEHHEM
Q:G([H—IK):WUW“—!WH), (]8)

rae  tfy, H fy, — KOHeYHAass 1 HayaJ/bHas TeMieparypa BOXbI.

Ocransueie 0603HaueHds Te xe, uto U B popmyae (12).
M3 ypasuenus (18) ciemgyer -

14 [y~—1 Al
W famh A (19)
G tWK"fWH Aty
HO OTHOLIEHHE
K -
G o
CJaenosaTesbHO. y
, 50
W= . (20
; My

Crenenb NOJHOTH MpoOIECcca Tenja006MeHa MeXKy BC3JAYXOM U BOAOH Xa-
pakTtepuayerca xo3pduuueHToM 3(HPEKTHBHOCTH KaMephbl OpolIeHus 1.
Mpu noauTponuyeckoM ! mpomecce
iy, ~ tw,

y

fn. — fy,

* KosdHilueHT, Bblpaxaoiinfi oTHOMeRHe AKTHBHLIX TIJIOBELIEJeHnfl, HelloCpPeaCTBeH-
40 BJASIOLLHX HA TeMIepaTypy Boaiyxa B paGoueil 3oHe, K 06LleMY KOJIHYEeCTBY AKTHBHBIX
TEMJIOBHIAENEHHH B [NOMSUIEHHH.

1 TToNHTPONHYECKHM HA3BIBAETCA MpoLecC, NMpH KOTOPOM H3MEHSITCA Bce MapaMeTphl
BO3LYXa.
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roe /u, By, — TeMilepaTtypa BXOASILIEr0O B KaMepy M BHIXOASIIETO U3 Hee
BO3lyXa mo MokpoMmy tepmomerpy. Octanbhble 0Go3Have-
HHs Te Xe, 4To 4 B popmyJse (18).
[Tpu annaGaTuueckoM npoiecce (/==const)

by — 1y dy — dy
= = (21a)
" My do —dy
rie #, W f,— HauaJbHAasg W KOHEYHAasl TeMmMmepaTypa BO3IYyXa HO CYyXOMY
TepMOMeTpY;
d, A d,—nauanbuoe ¥ KOHEUHOE BJIArOCO- TaSnuua |

JepxaHHe BO3JNyXa Be/Ke; do— Biarocopepxanne
BO3nyxa npu ¢=100% u /=const.
3aBUCHMOCTh OTHOCHTEJIbHOH BJAAKHOCTH BO3-
AyXa @ HO BBIXOJ€ €r0 H3 KaMephl OPOLIEHUS OT l
Ko dunuenta 3pHEKTHBHOCTH 1), N0 RaHHbiM 6. ©0,75— [ 0,92
LIHUIIC, npusenena 8 Taba. 1 [2]. 8’8 0.945
Hexortopuie, penko npumensiemoie  (GopMy.bl ’ '
MPUBE/IEHEl B CAMOM TeKCTe IPUMEPOB.

L
1,03|1

§ 2. TPOLECCHI HBMEHEHUS COCTOSIHHUS BO3JYXA
NMPHU ErO HArPEBAHHHU U YBJIA)KHEHHH

Mpumep 1. Onpenenute 06beM, KOTopell 3anuMaeT 5000 K2 cyxoro Bos-
ayxa npu TemnepaType 60° u GapomerpuueckoMm maBaeHuu 750 mm pr. 7.

Pewetnne. Ilo dopmynae (1)
L= GRT ~5000-29,27-333

750-13.6 = 1778 M.

Mpumep 2. Hapyxmmﬁ BO3AYX €XeYacHO IOCTynaeT B KaJlopudepHYIO
kaMepy B Koauyectse 10000 % B KOTopoit mnomorpeBaercss or TeMmIepary-
pH f= —15° po f;= +20°. OTHOCUTENBHAS BJIAXKHOCTL HAPYIKHOIO BO3AY-
xa ¢=95%, GapoMeTpHuecKoe naBjeHue ps=760 mMm pT. CT.

OnpefeauTs OTHOCHTEIBHYIO BJIAXKHOCTb, OGBEM H TEMJIOCOAEPIKAHUE BOB-
AyXa mocse ero mojgorpesa. Kpome Toro, momcuuTath pacxol Temsa Ha mo-
JIOTPEB BO3MyXa.

Pewenue Ilpouecc HU3MEHEHUs COCTOSHUS BO3Ayxa B KajsopudepHOH
KaMepe IIoier npH BJArocoiepxanuu d=const.

IlarneHue BOASHLIX NapOR, HACHILAIOWIHKX BO3MYX:

npr 4y = — 18° py = 1,24 wum pm. cm.
) t2 = +200 Px = 17553 »
[TapuvancHoe paBJjieHHe BOASHBIX NMApOB, COMEPIKALIUXCA B HAPYXHOM
BO3aYyXe€,
Pan =0p,=0,95:1,24=1,18 mm pr. CT.
OTHoCUTeNbHAS BAAXKHOCTL BO3AyXa nmo dopmyne (4) npH f
: 1,18
o= 22100 = _"" 100 = 6,89%.
Py 17,53

MaMenenue o6beMa rasa npu HOCTOSHHOM [1aBJIEHHH APAMO HPONMOPUIIO-
HaJBHO H3MeHeHWI0 erc aGCoJoTHOM TeMnepaTypu:

Ly=1,1 - (22)
O6nem Bo3Ayxa MOCJae ero NONOrpesa

— 10000 2220 _ {1360 ue.
273 — 15



Baaroconepsanne sogayxa mo ¢opmyae (3)

1,18

d = 622 —76—0-—_1,18— = 0,97 e/Ke.
Tensoconepxkanne Bo3ayxa npu fj= —15° no dbopmyae (10)
Iy =0,24 (— 15) +[597 + 0,44 (— 15)]0,001-0,97 = — 3,03 xraa/xe.

[lpu ¢, = + 20°

Iz = 0,24. 20 4~ (597 4- 0,44-20) 0,00097 = 5,37 xraifxe.

Tennoconepxkanue Bozayxa Bo3pocio Ha +5,37-— (—3,03) =8,4 xkaa/xe.
[Monuwiit pacxox Temaa na NOJOTPes BO3ayXa ONpeessienca mo (opmy-

ae (12)

Q=1Ly(l,— 1) =10000-1,368-8,4 = 114912 xxas/vac,

rae y— oGbeMHplit Bec Bo3Ayxa npH {=—15° Hailinenusiii no gpopmy.e (8a).

+20°

~15°

IIpruMep MOMKHO JIErKO peLUWTh, NOJAL3YIACL [—d-
JAHATPaMMO.

Ha nuarpamme (puc. 1) mo Touke A ¢ napawmer-
pamu f= —15° u =95% wuaxomum 3navenus d u /.
3aTteM M3 TOukM A mogHUMAaeMcsl O BEpPTHKAJH
BBEDPX 10 IIepeceyeHun ¢ usoTepmoir t= +20° (tou-
kKa b), TaK Kak Ipoiecc U3MeHeHHsI COCTOSIHHS BO3-
qyxa B Kajopudepe waeT Hpu NOCTOSHHOM BJAroco-
nep:kaHuy d=const ¥ 3akanHunBaercs npu = +20°.
B Touke 5 omnpenensieM TemaocoaepkaHne /s 1 OTHO-
CHTENbHYIO BJAAXKHOCTH BO3/AyXd B KOHI(e nporecca.

IIpumep 3. B BeHTUASAIIMOHHOA KaMepe cMelunBa-
I0TCA HAPVKHBIA H BHYTPEHHHUH BO31YyX, 3acacHBa-
eMBbIH BEHTHJISTOPOM M3 nomelllesus. Onpenenurtsb

napaMeTrpbl CMeCH.
u% Konuuectro ¥ mapaMerpsl BO3AYXa 0OpH pgs=
=760 mm pT. CT.:

a) napyxusiit so3ayx L;=4000 sx®/4ac, {;=+10°,
N 1 =80%. pan; =74 mm pr. cr., di=6,1 2/ke, [\=
=6,1 xraa/ke;
6) BHyTpeHuu#i  (penHMpPKyJasUHOHHBIA) Lo=
Pre. ] =6000 n%/uac, fo= +30°% @2=50%, pon, =
=16 mm pr. cT., dy=13,2 efke, I;=15,3 kxan/xe.

Pewenne Onperensem oGbeMHBIN Bec CyXOH 4acTu BO3lyxa mo ¢op-
Mmyae (9):

Yen, = 0,465 2318 — 1,237 wefw’
760 — 16
Tewy = 0,465 gm—eap- = L1141,

Bec cyxoit vacTy BO3qyxa B CMENIMBAEMBIX KOJHYECTBAX

Gy = Ly on; = 4000-1,237 = 4948 2
G, = Ly Yo, = 6000- 1,141 = 6846 ,
Ge, — 4948 + 6846 = 11794

[MapaMeTprr cMecu

b, = Gyd; ;}szz :4948-6,11;§~7(;8446.13,2 10,22 2jke;
Iy = %;Tczi — 4948'6'1:769?6'15'3 = 11,44 xraa/ke;



Gity + Goly __ 4948-10 4-6846-30 _ o o

t.,, =
o G 11794
ITapunansHoe napjaenne BoOAsHBIX THapos cMeci no dopmyae (11)
denps 10,22-760
Po.ngy wPo_ . = 12,3 mm pm.cm.

dey +622 10,22 4622

JlaBnenne BOAAHBIX T1NapoB, HACHUIAIOUHX RO3AYX npu (=21,6° p,=
=19,4 mm pr. cT.
OtHocHTenbHas BJAKHOCTL cMecy Ho dopmyde (4)

12,300 o,
Pen 19’4100~634.

Pewm npumep rpaduueckn ¢ nomombio /—d-quarpammul. Hdas storo
HaHOCKHM Ha aHarpaMMy Todkn A n 5 COOTBETCTBYIOLIHE IIapaMeTpsl Ha-
PY:XKIIOTO M BRIIYTPEHHETO BO31Y-
Xa U COe/IMHSIEM HX NPAMOH JH-
Huelt (puc. 2). Ilpouecc uamene-
HHfl COCTOSIHUSI CMEIUIHMBAEMBIX
KOJIMUeCTB BO3AyXa Ho#mer mo
audud AB; Ha sTOofl Ke JMHUH
6yaeT HaxoauThCs Touka B ¢ na-
pamerpamu cmecH. UToOn Hail-
TH TO4uky B, uyxkHo nuHuio AL
pasiesuTh Ha YaCTH, COOTBET-
CTBEHHO O0OpaTHble REAHUHHAM
BECOBLIX KOJIHYECTB CMeluuBae-
Moro Bo3ayxa. Tak, ajaubHa oT-
peska AB Gyper pasHa

G, 6846
Lan— Inp = 0,58 La5,
GCM AB 11794 AB ) AEB A

rae [ap — Aauna npsmoit AB.

Haifins Touxky B, cuuMaeM € auna-
rpaMMul ee napameTps —d, ¢, 1. T

INpumep 4. U3 nexa ynansiercs Puc. 2
L=15000 m%/4ac Bo3ayxa ¢ teM-
nepatypoil £=28° u oTHocuTebHOH BaaxkHOCTBIO p=40%), a 1151 BO3MeLeHUs
BHITSIPKKH IOJA€TCs TAKOe ¥Ke 110 BeCYy KOJHYECTRO IPHTOYHOTO BO3AYXA C TEM-
nepatypoit f=16°. UroGn uabekare pacxofa Temla Ha I10J0rpeB BO3AyXa
B 3UMHMI Nepuoj, GbIJIO PEIICHO 4acTh YAAAseMOro M3 lexa BogAyXa HOA-
MEMHUBATh K NpuTouHoMy. OTHOCHTE/NbHAS BJIAXKHOCTH HAPYKHOrO BO3JayXa
B suMHuil nepuoa ¢=90Y%. BapomeTpuueckoe nasierue ps =760 mm pr. CT.
CrpenenyTs KOJMKHYECTBO BHYTPEHHErO BO3/AYXa, KOTOpOe HYMXHO HOAMELIH-
BATh K HADYKHOMY MpH pacueTHON 3UMHe# BEHTHWIALKMOHHON TeMIepaTtype
tas =—15° M mapaMeTpnl CMECH.

Pemenne. Ilpumem cienyiomye o603HaYeHHsi BECOBBIX, O0LEMHBIX KO-
JIHUECTB, TeMIEepaTyp, BJIATrOCOJAeprKaHuil ¥ TeIJOCOnep:KAaHUR BO3AYXa:

MOJAMENINBAEMOrO (pelupKyAAuuorHoro) —G,, L, ¢, dy, 1,

CME!IIJ&HH*OI‘O—GCW Lcm tous cmr fem
HapyRHOro —Gy, L., t,, doy Iy

;_,0”0

Ilo /—d-nuarpaMMe HAaXOOWM ImapaMeTpHl NMOAMEIIMBAEMOTO BO3JAyXa HpPH
t, =28 u ¢,=40% u HApyXKHOro B 3UMHHII NEPHOA IpPH

t,=— 15" u ¢, = 90%:
d, = 9,5 e/ve; I, =12,5 rraa/xe; Pa.ny = 11,2 um pm. cm.;

dy =1 e/xe; I, = — 3,03 gkraa/ke; pon, = 1,2 Mu pm. cm,



OﬁLeMHbm Bec Cyxof YacTH BOAyXa, yHaJseMoro W3 uexa:
Yew = 1,157 K2/u®,
Becosoe Ko/IHUeCTRO CyXOro BO3myXa, yaaaseMOro U3 uexa:
G.. = 15000.1,157 = 17 355 xe/uac.

Takoe e KO/NHYECTBO CyXOTO BO3[yXd MO YCJIOBHIO ROJIKHO MOJABATHCA
B uex. Hannmem ypasueHne Temsiosoro GanaHca, npussB G, = Go — Gy,

Gey tow = Gy ty + Gyt = Gty + (Gey — G L
[Tocse npeo6Gpa3oBanuii NOJAyIUM

G, =t —t g 10 (=1) 47355 19513 repuac;
P tp — ty 23_(415
G 12513
L,= P =i_d = 10815 m*/uac.
T 1,157

KoauuectBo cyxoro Bo3nyxa, MogaBaeMoro CHapyxKu:
G, =G, — G, = 17355 — 12513 = 4842 we/uac.

{lo dopmysaM, IPUBEASUHEM B NpHMepe 3, Haxomwm i, = 9,86 xxarfxe,
o = 1,13 e/xe.

Ienaem nposepky:
4842 (— 15) + 12513.28

foyg = = 16°.
" 17 355

d

CJe10BaTeabHO, NMOJACYET KOJHYEeCTBA BO3AyXa CAe]aH IPABHIBHO.
JlaBjenue BOJASHBIX IapOB cMecu N0 ¢opmyde (11)

dewPs =7,13-760 —
dey + 622 7,13+622

JlaB/ieHue ROASIHBIX NMApOB, HACKIIAWOIIMX BO3AyX npH f=+16° p, =
=13,63 um prT. cT.:

Pouney =

,6 MM pm. cm.

= 00 = 639;.
Feu™= T3 631 63%

Uro6r HailTH nmapaMeTpbl CMecH ¢ NOMOIUbi0 [ — d-guarpaMMBl, HYXKHO
HalecTH Ha Hee TOYKH, 'COOTBETCTBYIOUIHE NapaMeTpaM HapyXHOrO H pe-
UMPKYJISMHOHHOTO Bo3ayxa (Toukd A W 5 Ha puc. 3) 4 COeIHHHTh HX IIps-
woil. [Tepeceuenne stoil npaMoil ¢ uzorepMmoil =4 16° nact Touky B ¢ na-
pamerpamu cMecd. KoauuecTro Bo3yxa:

PEUUPKYAANHOHHOTO

1,
G, = — B G Ke/luac;
la5

HapYy»KHOTO
{
B
G, = —2£ G, Kefuac.
AB

Hs nomo6usa asyx tpeyroasuuxos ALAB u AI'BE MoxeMm HanucaTb COOT-
HOILEHUEe
laz _ ‘tas
lar. las
Ho s macmtaGe TemnepaTyp OTPe30K ?{}E=[16——(—15)]=31° u Al = (28—

-—~{(—15) =43°. Cnenosateasno, G, = EGCM’ T. €. NOJIYUUM TO ¥XKe OTHoule-
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HHe DA3HOCTH TeMIeparyp, KOTOPOe BhbiBeLeHO Bbillle H3 ypDaBHeHHS TeIIo-
Boro Oajanca.

Hpumep 5. Temneparypa Bo3ayxa f, =23° OTHOCHTeNbHAas BJAAYKHOCTb
¢=60%. Tonbaysce I —d-nuarpamMMoil, HaliTH TeMmepaTypy TOUKH pOCHI
T,i MOKDOTO TepMOMETpa £, ecru ps = 745 wum pm. cm,

Pemenune [lo 3a1aHHBIM HapaMeTpaM BO3AyXa HAXOAUM HAa JHarpaM-
Me TouKy A (puc. 4). UroGul mOAYYHTb TOUKY POCHI, HYKHO NpH IOCTOSH-
HOM BJIATOCOAEpIKaHHH OXJAJHTh
BO3AYX HACTOJbKO, YTOOB! ero OTHO-
CHTeJIbHAA BJAAXKHOCTH CTajia paB-
noit 100%. Tako# npouecc uaMeHe-
HHSA COCTOSIHHS BO3AyXa H3oGpaka-
eTcs Ha JuarpaMMe OTpe3KOM Bep-
THKaJbHOH INIPAMOMN, BLIXORANIEH U3
Touk#n A W npopomkapwmelicas 1o

28

7

~3
b=l
<
< 5
=Y 25
§" 0 g’ 24
2 XN
2 ~
% -5 « 22
& s
-1 g
S
~15 e
¥
N
&
7

Brnazocodepmanue d 6 2/xe

Puc. 3 Puc. 4

qepeceuyenyst ¢ KpHBo# Hachulenus B Touke 5. Ho Touka 5 nexur Ha usorep-
Me 16°. CnenoBarensHo, 1, = 16° s HaXxoxkAeHHs £y HeOOXOXMMO H3 TOUKH
A (puc. 4) npoBecTH napajiejsbHO JHHHSIM TENJIOCOAEePHKAHHUS NPAMYIO 10
tepecevyeHNsT ¢ KPUBOH Hachlenus. Touka B mepeceueHUst 5THX JHHHE HaXo-
autcs Mexny usorepmamu 19 m 20° CuenosaTenbho, £,=19,6°

Mpumep 6. Temmeparypa Bo3AyXa IO CyXoMy Tepmomerpy I = +20°
0 MOKDPOMY — £, =+16°. CKOpOCTp [ABMKeHHs Bozayxa v=2 m/cek;,
Ps =760 um pr. cr. Onpenejurs, OTHOCUTEJNBHYIO BJAXKHOCTH BO3AYyXa.

Pemenue, OTHOCHTeIbHAs BJAAXKHOCTb 'BO3AYXa onpeiensercs Mo
thopMmyJie

—a(f.—ty
o = Prn = )75 1009, (23)

T
pH.C

£1€ Pae, Pun— NapudaibHOE NaBjeHHE BONSHBIX MapoOB, HACHIIIAIOUIKX BO3-
AyX TPH TeMIepaType CyXoro H MOKDOro TepMOMeTpa, B
MM PT. CT.;
t. W t,—TeMmepaTypa BOBAyXa IO CyXOMY M MOKpPOMYy TepMOMeTpaM;
s— GapoMeTrpuYeckoe HaBJNEHHe B MM pPT.CT.;
a — KO3(POHUIHEHT, 3aBUCALINE OT CKOPOCTH ABHIKEHHA BO3jlyXa;

6,75
a=0,00001 (65+ T)' rie v — CKOpPOCTh BO3LYXa B M/cek.

[pn £, =+16° p,u =1363 mm pr. cr; rpu te=+20° puc=
=17,53 mm pr. c1.; nupn v=2 mfcex o=0,00068.



Taxum 06pasoM, OTHOCUTE/IbHAs] BJAAXKHOCTh BO3ayXa

o = 13,63—0,0?’([)623(20—16)760 100 = 669%.

MozxHo onpenenuts @ ¢ nomoupio / —d-gHarpaMMBl, €CJH  H3BECTHBI
TeMneparypet £, U I,.

[lo maoTepme Moxporo tepMmomerpa £, =+ 16° «ABHmKeMCsa» 70 BCTPeyR
c XpuBOH HacwmeHHs ¢ (puc. 5) B Touxe A. M3 Touxku A «nogHuMaeMcaA»
10 JINHUY, napangedipHoit /=consi,
JI0 nepeceueHHst C H30TEPMOH CyXO-
ro tTepmomerpa f=-+420°, B rtouke
nepeceyenust b OTCUMTHIBAEM OTHO-
CHTEeNBbHYIO BJAXKHOCTb, KOTOpAst B
HallleM npuMepe pasHa 66%.

Pesyabrarhl onpeneneHus @
AHAJATHYECKHM M IpadUuecKuM ny-
TeM Jal0T XOPOolllee CoBNajeHue Npu
CKOPOCTsiX 0OTeKAHHSE BO3AYXOM Kid-
ceM  MOKDOro  TepMOMeTpa U _>
2 m/cex, xoraa monpasoyHbd KO3(-
UUMEHT @ CTAHOBHTCS HOUTH I10-
CTOAHHON Benuuuuoi. [1pH Maneix
CKOpOCTAX Bo3ayXa no /—d-nuar-
paMMe NMOAYUHTCH HCKaXKEHHBIH pe-
ayabraT. Tax, npu v==0,2 m/cex OTHOCHTeJNbHAS BJAXKHOCTb, MOACUUTAHHAR
no dopmyae (23), paBua ¢=60,2%, a no anarpamme no-npexuemy 66%
(pacxoxpaenne 109%). TTostoMy nmpH MaJblX CKOPOCTAX BO3myXa ¢ cjenyer
onpenensitb He no /—d-gnarpamme, a no dopmyae (23).

Ipumep 7. Tloswaysice [ -—d-auarpammol, HafiTH AaBJeHHe BOSHBIX
napos npu ¢=100% u ¢=60%, ecan Temmeparypa Bo3ayxa f, ==-+18°
Ps =760 mm pr. CT.

Pemenune Mz Toukm A, pacnonoxkeHHo#l Ha m3orepMe (=18, npu

= IOO%, <<onycxaeMca>> N0 BePTHKANUM BHH3 1O BCTpeuu coO LIKaJod map-
UYaNbHBIX NaBJAEHHE BOAAHOTO Na-
pa, Ha KOTOPOH OTCUNTBIBAEM BEJIH-
UYHHY gaBjeHus BOASHBIX 1apoOB, Ha-
chunatonmx so3ayx. Ilpu f,=+18°
U p, =156 um pr. cr.

TodHo Tak xe nocrynaeMm MpH
onpejeNeHdn JaBJeHHS BOAAHBIX
napoe npu ¢=60% c Toil sub
pasHuued, uro touka b Gyaer ne-
JKaTh He HAa KPHBOH HACBIIEHHS, a

Puc. 5

) S S S O S P S S S s | Ha KPHB‘Oﬁ (p=600/0
5 & 19 12 % 16
fapyuansroe dabrenue bodasviy napod Iipumep 8. B npouecce padorsl
8 mm Bod cm 060pyOBAaHUSA BblgedsieTcsl SBHOE

U CKDBITOE U30LITOYHCE TEIJI0 B
KonuuectBe Q=40000 xxaxrfuac.
Kpome Ttoro, Boljesnsercss BJjara
B KoauuectBe W =50 kefuac. Ilpenenpno ponyCTHMble napaMeTpnl BHYTpeH-
HETro BO3AyXxa f, = +22°, 9,=70%. Onpenenuts pacxon HPUTOYHOTO BO3-
nyXa ¥ TeMnepartypy ero nojorpeBa B kKasopudepe a5 NOAJdePKaHHUN B
IexXe 3aJaHHBIX METEOPOJOrHYecKHX ycJoBuil. [lapaMeTpsl Hapy:KHOTO BO3-

Puc. 6

nyxa ty = —12°, @,= 80%, ps=745 mm pT. CT.

Pemenue, TennocozepkaHue u BJIArocofep:kaHue HapyKHOTO U BHYT-
peHHoro Bosayxa: [/, = — 2,1 xraa/ke; d,=12 efxke; 1,=12,7 xxan/xe,
d,=12,1 e/re.
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Orciona
Al = 12,7 — (— 2.1) = 14,€ xkan/xe;

Ad=12,1 — 1.2 = 10,9 e/xe.

CHayana pemwuM 3ajauyy aHaautuuecku. Koauuecrso
BO3MyXa, HEOOXOAUMOTrO MJist ACCHMHJALNN BJArd B uexe, no ¢popmynae (16)

G = 1000V _ 50-1000 _ 4600 xz/1ac.

Ad 10,9
[1pupoct Tensocomep:KaHus NPHTOYHOTO BO3AYXA B Lexe
Ap = 40000 _ 8,7 kraajre.
4600

Bo3ayx JosxeH MOCTYNaTh B LEX C TEIVIOCOLEPIK2HHEM
Ip= 12,7 — 8,7 = 4 xxaa/xe.
OnpenensieM TeMnepaTypy nONOAOTrpeBa BO3AYyXa B Ka-
nopudepe. Ilyrem npeoBpaszoanus Qopmynas (10) nomyuum
f o Jwp—597-0.001dyy  4—597-0,0012 o
0,24 +0,44.0,001 dnp  0,241-0,44-0,0012 ’

Pacxopn Tensa Ha noJoipes Bo3ayxa no gopmyse (12)
Q=G —1,)=4600[4 — (— 2,1)] = 28060 xroa/uac. Onpepennm
I, u t,, c novompblo /—d-guarpamMmel. [Lisi 5T0OT0 HAHOCHM Ha AHarpaM-

My 1moukd A u B, COOTBETCTBYOIHE HAUAJNBHOMY H KOHEUYHOMY COCTOSIHHIO
Bosgyxa (puc. 7). OnpeaensieM yr/joBoil MacuTad npomecea:

40 000
~ 50000 0’8
S
S o
&:’ 260 o
20 ’A‘- D - ><: E=
[ IS =10 |
'*==V 90 _H
5 N ST
Ly —r<_ 1 9
AT e
[T a
3 ‘-="R,’.. iy
S 5 PSS 1"
S RN |
LS} B H
. I.'.‘... -
S A, '
g 06Ty f i
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£
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Uepes Touky 5 CTPOHM Jiyu, COOTBETCTBYIOMMHA NMPOTeKaHHIO npouecca. s
3TOr0 Hak/JajgbiBaeM JHMHeHKy na TOuxky O IIKanbl TeMmnepaTyp H PHCKY
¢=0,8 [—d-aunarpaMMel, 3aTeM cMeraeM JHHeHKy napananeibHO A0 BCTpe-
4y ¢ TouKoil 5 M HamocuMm Ha auarpamme aunuio 5. M3 toukn A napan-
JeNbHO JHHHH d=cons{ NpPOBOAHMM NPSAMYIO O nepeceyenus c nunued Ab.
Touxa I’ macT nmapaMeTpsl BO3Ayxa 10 BHIXOAe ero u3 kajiopudepa.llpsmas
Al xapaxTepusyeTr fpolecc
HOJZOTpeBa BO3ayXa IpH d=
=const, a npamasa I' 5—u3me-
HeHHe COCTOSIHHSI BO31yXa B

a=10

uexe. 4=30° A LU

Hpumep 9. TennonsGuiTkn < ‘iﬂ- %
B.liexe B JIETHHH NMepUOL ©O- 26 oD ‘I-L‘
craBasoT Q=72000 kxar/«ac. ~::§ ‘§=“
Buarosbinenenust  OTCYTCTBY- ?li\r’.‘
ot. [lo ycnosuam Texuonorm= 2! i \QE:.::“X o0

yeckoro mpoilecca  OTHOCH- ZG\T‘
TENbHasl BAAXKHOCTH BO3AYXa

B UeXe KOJUKHA Guth ¢=T75%,
a TeMmnepaTypa-—He BblllIe 5= | S —————— L w——

=26°. OnpefesnTb  XKOJuye- b4, Ad,

CTBO MPHTOYHOIO BO3LyXa, MO- Prc. 8

[laBaeMOro B IieX, eCJlH TeM-

nepatypa HaPy’KHOTO BO3Lyxa

t,= +30° a oTHocuTesbHas BaaxHOCTL ¢=40%,

Pemenune. Jasa coznanusa TpeGyeMbIX MeTEOPOJOTHUYECKHX YCJIOBHH B
llexe, OYE€BHMJHO, HYXKHO YBJA2KHATH NPHTOUHOH Bo3AyX. Ha /—d-nmarpammy
(puc. 8) HaHocHM TOuKy A ¢ mapaMeTPaMH HapyYKHOrO BO3AyXa H CTPOHM JIH-
Hulo A5 apnaGaTtHueckoro yBjiaxkHeHHs. Tak Kak npaKTHYeCKH O4eHb TPyAHO
yBAaXKHUTh BO3AYX A0 ¢=100%, To aunnio A6 o6pbiBaeM Ha KpHBOH @=
=95%; da= 10,6 e/xke; I4 = 13,6 kxaa/ke.

X ]

o ‘%‘..

Touka 5 Gynmer COOTBETCTBOBATH MapaMeTpaM BO3]yXa, BEITyCKaeMOro B
uex, dp = 14,3 e/xke; Ip = 13,6 kxan/ke; o5 = 95%. Tak KaK B lexe HMe-
I0TCS1 TOJIBKO TeIVIOM3BBITKH, TO & = - ~v, H Jyy fpolecca MOHAET H3 TOY-
K1 5 Bmepx nmapannensHo aunmu d-const. UToOnl ompenesuTs KOHeUHYIO
TOYKY Mpoliecca acCHMHJSIAY Tensa, HaHeCceM Ha JHarpaMMmy TOYKy B, co-
OTBETCTBYIOIIYIO 3aJaHHBIM NapaMeTpaM Bo3ayXa B ueXe. CpaBHHBas moJio-
XKEHHe Jyua NIpollecca W TOUKH B Ha JaHarpamme, Jerko yOeIHThCH B TOM,
yTo TpebyeTcsi NOMOJHHTeNbHOE yBAaXKHeHHe (aunusa [ B). JlonoanuTennHoe
yBJaXHeHNe BO3LyXa HJIH, KAK €ro Ha3nBalOT HHAue, J0yBJAaKHEHHe NPOH3-
BOAMTCS HENOCPeJCTBEHHO B Ilexe ¢ MOMOLIbI0 (POPCYHOK NHeBMaTHUECKOTO
JOYBJIaXKHEHHs, a4 TaKKe MOYBJIaXKHHUTeJBHBIX alNapaToB PAa3/IHYHOro THMA.

Pacxoj MpUTOYHOrO BO3[yXa ONPENEIHTCA PA3HOCTHIO NApaMEeTPOB B TOY-

kKax I u b:
72 000
Gopm ——— — — 30000 wa/uac.
I —I; 16—13,6

KonnuecTBo BOZHL, YCBOEHHOH BO3AYXOM:
a) B yBJaXKHHTeJbHOH KaMepe

W, =G, (ds —da )=G,,Ad, =
= 30000 (14,3 — 10,6) = 111 000 2/4ac = 111 we/4ac;
6) B Npouecce NOYBAAXKHEHUS
Wz — an (dB —_ dr ) = an Ad2=
—= 30000 (16 — 14,3) = 51 000 z/uac = 51 w2fuac.

i4



IMpumep 10. ITo nanHBIM 3aMepPOB TeMIepaTypa HapPyKHOro BO3ayXa
(L = 5000 x%/uac; t = 30°% ¢ = 50%) nocne Toro, k2x BO3AyX NpoWjer ue-
pe3 KaMepy KOHAMILMOHepa, TOHMMKaeTcss A0 23° a OTHOCHTeJNbHAR BJAXK-
HocTh yBeaHumBaerca gm0 809%. Temnepatypa BOAb, opomampliledl BO3AYX B
KaMmepe, noBbiaercs ¢ 12 1o 15°% pasaenue pgs= 760 mm pT. cr. OnpenennTtr
pacxoA BOABI Ha OpoLIeHHe BO3AyXa H KO3(h(duUHeHT OpOIleHHs.

PemeHnue, Temtocogepanue U Baarocogepxanse 1 xe cyxoro Bo3-
AyXa COCTABJISIIOT:

10 npouecca opowenus — [y = 15,2 kkaa/xe; d) = 13,2 e/ke.
Pen = 15,9 mm pr. cT.

nocae mpouecca opomeHus — [y=14 kxaalke; dy=14 e/ke.

YneabHslll Bec cyxoro BogiyXxa no tdopmyJae (5)

60 — 15,9
» = 0,465 — = 1,142 xe/md.
Te. ’ 273 + 30 L192 wefm
O6uuit BeC cyxoro Bo3ayxa

G., = 5000-1,142 = 5710 xe/uac.

[Tporecc u3MeHeHMs1 CCCTOSIHHS BO3JyXa NPOTeKaeT COOTBETCTBEHHO B Cek-
tope IV [ — d-quarpammst.
KosnuecTtBO Tenaa, MOTepsSTHHOTO BO3LYyXOM:

Q = 5710 (15,2 — 14) = 6850 wxraa/1ac.

Paccmatpusasg TensooOMeH B KaMepe KOHAMLMOHePa Kax afuabaTHUueCKHi
1poiecc, MOXeM C HeGOMBIIOH MOrpewlHoCThI0 CUHTATATh, YTO BCe Temio Q
BO3ayxa mepenaercs Bode. loraa pacxon Boast W B KaMepe MOXKHO onpene-
JAuTh 1o npeobpa3oBaHHOi gopmyae (18):

Q 6850

V= — =12 2283 re/uac.

Kosddnunent opomwleHds Bo3AyXa BOROH u no ¢dopmyaam (17) naa (20)

__V__»m_,
M= Ges 5710’

U

Al 15,2 — 14

_— e = 074.
Aty 15 — 12

p,:

KonuuecTBO McmapHBILIEHCs BObI
W' = G.s(dy — dy) = 5710 (14 — 13,2) = 4568 z/uac == 4,57 wefuac.

Iipumep 11. Bosayx B KosamuecrBe L = 2000 xef«ac c TteMmneparypoit
t = + 20° u OTHOCHTe/bHOH BiaxHOCTBIO ¢ = 40 yBMaXKHAETCS HACHIILEH-
HBIM TMapoMm JaBaeHneM p=1,5 ara. Onpenenuts pacxoxn napa ¥ KOHEUHbie
niapaMeTps! BO31yXa MpH yBiAaxKHeHHH ero 10 80%.

Pemenune. Tak xak nmap HMmeeT TeMnepaTypy U AaBjeHue Bbllle, YeM
BO3JYX, TO IIPH BBITYCKe B aTMocthepy OH IpeBpalnaeTcd M3 HACBIIIEHHOTO B
neperperslit H, 'CAef0BaTeNbHO, OyAer 06GiajaTs CBOACTBAMH BOJAAHBIX Ia-
POB, PaCTBOPEHHEIX B BO3jayXe. BequunHa mpupamierus BAAroColeprKaHHUA
BO3ZyXa paBHA KOJMYECTBY PACTBOPEHHOTo B Hem napa A d = (,. Benuun-
HA NpHUPAILEHHUs] TEINOCOAEPKAHUST BO3/yXa PABHA KOJHYECTBY NEPEXAHHOrO
eMy napoM Temsmocoaepxanusa Al = [,.

Ionnoe tennoconepikanve napa npu p = 1,5 ar I, = 643,1 xxaa/ke.
YraoBoii MacuiTa@ npolecca U3MeHEHHsi COCTOSIHUsS BO3AyXa MpH yBJAaMHe-
IIHH €ro napoM faBjenuem 1,5 ara.

AI _1,, _ 643,1



Tax kak yroo#i Mmacmita6 H30TepMBl HAXOANTICA B npeenax e=0,6+0,63,
TO, rpy00 roBOPs, NPOUECC YBJAAXKHEHUs BO3AYXa MapoM MOXKHO CYUTATH H30-
TepMHYECKUM TPOLLECCOM.

3apauy pemlaem «© nomowsio I —d-guarpamMmel. M3 Toukuy A Havyanb-
HOrO COCTOSIHMS BO31yXa (pHC. 9) CTPOMM Jyu mpouecca 0 NepecedeHus
ero B Touke 5 ¢ xpuBoit p=80%. HavanbHble u KOHeuHble napaMeTpsl BO3-
nyxa Ia =83 kkaa/ke, Ig =12,5 «kaalke; da =59 e/ke; ds =124 2/xe;
tg=+20,8.
Pacxon napa
G,=G(ds —da)=2000(12,4 — 5,9) = 13000 2/2ac = 13 re/xac.

Tor e peaynbTaT moJyuHM, eclH pacxol napa GyaeM onpeaesTe 0o
TeHJIO'CO,Zlep}KaHI’I}O
G(IE - IA ) =Gn1m

OTKY Ja

GUz—1I4) 2000(12,5—8,3)
o Iy - 643, 1

§ 3. NTPOBKECCHI UBMEHEHHSA COCTOSAHMSA BO3AYXA

IMPHU ETO OXJIA)KAHEHHH U OCYILUKE

Gll

= 13 we/uac.

Mpumep 12, HapyxKublii Bo3xyx ¢ mapaMerpamu =26 u ¢ =45% B
KaMepe KOHIHLHOHepa BXOIHT B KOHTAKT ¢ BOJOM, HayalbHas TeMrepary-
pa XoTopol #==12°
Onpenennts:

1) xoHeuHylo TemNepaTypy BO3ayXa H BONB B KaMepe KOHIHIIHOHepa,
ecan kKo3ddunHeHT OpomleHHs npuusar p=0,6;

2) pacxom NPHUTOUHOro BO3IyXa Ans HOJLLEPIKAHHA B NOMeIeHHH f=22°
npH TenaousbeiTkax B xoauuectse 55000 xxaa/vac. OTHOCHTesbHAA BJaXK-
HOCTb BO3JyXa He HOPMHUPYeTCsi; pg ==745 mm pr1. CT.

PemeHnne B namem npumepe Mp BCTpedyaeMcsa ¢ NMOJHTPONHYECKHM
NpolleccOM W3MeHeHHs COCTOSIHHA BO3ayXa. Ecam 6b1 B pe3ysnbpraTe KOHTAK-
Ta BOJHI (€ BO3JAYXOM ee TeMNeparypa OCTaBajach IOCTOSTHHOH, TO npouecc
M3MeHeHHs COCTOSIHHS BO3yXd M BOAH meiien Gvl 1o npsMoi /—I” (puc. 10),
Ha KOTOPO# TOyku [ M [’ Xapakrtepu3ylOT HauasbHble mapaMeTpPml BO3ayXa
H BOJBL. .

B nmeficteuTtensHocTH Ke OymyT H3MEHAThCst He TOJBKO NapaMeTpei BO3-
AyXa, HO M TeMnepaTypa BOABl, H JHUHHsg npouecca H306pas3uTcs KPUBOH.
332 MCKJIOUeHHeM cJayuasl, KOTia TeMnepaTypd4 BOAbl PaBHAa TeMmmeparype
BO3/lyXa MO MOKPOMYy TepMOMeTpy, U4TO MMeeT M&CTO IPH DPellNpPKyJsUHH
BOJbL

I'padoaHanuTHuecKHii MeTOJ pellleHHst 3aJayd ¢ noMomsilo [—d-auar-
pDaMMBI, KOTODHI CBOJIHMTCS K HaXxOXACHHIO psAfa IPOMEXYTOYHBIX TOUEK
mpoluecca, OYeHp TPYAOeMKHH, [03TOMY Mbl €ro He IDHBOIAMM.

Js monMTpOnHyecKnx NpoueccoB 3ajayvy 3HAUMTENbHO MPOILe MOMKHO

A
pemuTs rpadHYeckH ¢ no:\mmb}oﬁ -qMarpaMmel [3], cocTaBiIeHHO# HHXK.
B. B. Myxunmum (puc. 11).

Taxk Kak CKOPOCTh JBHKeHHs BO3JlyXa B KaMepe OPOLIeHHs He MeHblle
2 m/cek, TO s onpereneins £, nojaszyeMcst [ — d-quarpaMMoy (CM. npH-
Mep 5).

B npasoM BepxHeM yrily AuMarpaMMbl HaHeCeHbl YrJIOBhle MaclTalwl,
YHCJEeHHO paBHble Ko3pduumuentay opomenus. M3 roukn A, onpesensiomeit
HavaNbHYIO TeMIepaTypy BOAbl fw, =12° npoBoamM TNPAMYH), napasiedb-
Hylo JMHMH, yrigBoro Macmita6a p=0,6, 10 BcTpeudn ¢ XPHBOH, COOTBeT-
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CTBYIOIEH TeMmnepaTtype ¢, =17,8° (Ha puc. 1l nokaszana nmyHkrupom). U3
TOYKH BCTpeYH 5 onyckaeM NeprieHiuKy/asp Ha TFOPH3OHTAABHYIO LIKAJAY M
33 Hell OTCUMTHIBAEM KOHEUHYIO TeMnepaTypy npouecca f,, = fy, =15,1°,

Al
C l'IOMOU_lb}OZ—t—-JlPIanaMMbI MOXXHO DpelllaTh MHOTOYHUCJEHHBIe 3a0a4yH
w

N0 KOHAHIHOHMPOBAHHIO BO3AyXa. Tax KaK B NOMelleHHH OTCYTCTBYIOT
BJarOBBIfeJNCHNs, TO NPOLEeCC M3MEeHEHHs COCTOSHHS BO3LyXa II0CJe BEIXO-
74 ero M3 KaMmephl M306pasuTCcs BepTHXaAbHON npsamoii AF (cM. puc. 10).

TensnoconepxaHue Bo3LyXa, BRIMIENUIEro H3 KaMepsl opouleHns {4 = 10,1;
npu TeMmneparype 22° Is =11,75.

Pacxon Bosnyxa
55 000!

=——""" = 33300 xe/uac.
11,75 — 10,1

B npuMepe paccMoTpeH HAeaJbHBI Cciaydaldl  TenJooGMeHa M BJAaro-
ofMeHa, B Pe3y/abTaTe KOTOPLIX OTHOCHTeJNbHAas BJAXKHOCTH B KaMepe OpO-
wenns ¢=100%. B peansuerx nponeccax ¢ menpie 100%.

KosnuecTBo Temnsa, moayyeHHOrO OT BO31yXa | x2 BOABI, B HalllemM HPH-
Mepe IPH HOeaJbHOM mpouecce OyleT PaBHO

¢ = tw, — tw, = 15,1 — 12 = 3,1 wkaax.

Ecnu apomece TensooGMeHa S3aKOHYHTh, HANpuMep, B Touke 8§ (cm. puc. 10),
TO NpHpallleHHe TenJoCcoNePKaHus BOAbE COCTABHT

gy = twé — tW}i = 14,75 — 12 = 2775 Kkana.
DdbdekTHBHOCTs TeNI000OMexHA

p="2 =27 _ 8s7.
q1

w

»

IMpumep 13. Ilputounslil BO3AYX NOCTyNdeT B KaMepy OpOLUEHHs C na-
pamerpaMu £, =24° u ¢, =509%. Hauajbnas Temnepatypa opoluasouieH
Bogsl tw, =10°. Kosbduunenr sddextusHocTn Kamepnl n=0,8; kosddu-

uueHT opomenns p=0,8.

Onpene/uTs KOHeUHble NapaMeTpsl BO3AyXa H BOAH B KaMepe opolle-
HUSI, a Taxkme pacxXonel NMPHTOYHOTO BO3AYyXa M BOABL, eCaH TpeGyeMble
napaMeTpsl BO3AyXa B NoMemeHnH t=22° ¢=70%. TennoBpiaenenus B le-
xe 72000 xxaa/sac; Baarosblaetenus 39 kefdac; ps =745 mm pT. c7.

Pemenne. [lponecc u3MeHeHH  COCTOSHHA BO3AyXa B KaMepe moffer

Al
no nonuTpone. Pacuer MpOM3BOAMM 1Oz = -AHarpamme. Temnepartypa npu-

TOUHOrO BO3AyXa N0 MOKPOMy TepMoMmerpy £, = 17°.

IMonp3ysick MKagOH yIJ0BLIX
MacimraboB, MPOBOLUM H3 TOUKH
A (puc. 12), coorBercTByIOULE]
Ha AguarpaMMe Ha4yaJbHOH TeM-
nepatype  BoAH lw, =10° ayu
npouecca, napajneJbHbH =
=0,8, 10 BCcTpEUM C KPHUBOI £, =
=17° n nonyuaem Touxky b. [1Bu-
rasicb M3 TOYKH 5 BJeBO O ro-
pH3OHTaAH, Ha Wkajge Al oTcum-
Puc. 12 ThIBA€M KOJHYeCTBO Temnaa, [or-

0 126 14 17
Temnegamypa no marpory mepmomempy 8 2pad,



JOMUEeHHOro BOAOH H3 Bodnyxa Al=2,5 kkaafke npu n=1. OnNyCTHB U3 TOUKH
b mepnenpuxynsip Ha oce abcuuce, moayyaeM touxy B. Ilpu n=13Ta Touka
onpefennia Gbl PaBEHCTBO f, == fw, , HO TaK Kak B HallleM caydae 11=0,8, To
tw, Oynmer 6onbure fy,.

Yro6sl HaliTh £, ¥ fw,, OTKnalbBaeM Ha JuHuM BB otpesok CB, pas-
uuit 0,8/ 5 WM, YTO TO e caMoe, HaHocuM Ha wmxaae Al touky C’, cooT-
BercTBylomyto nAI=0,8-25=2 xkxaa/xe. Jlanee u3 touku C uau C’ nposo-
OHM TIpSMYIO, TiapajJsieJbHYIO OCH abCHHCC, LO NepeceyeHHs] C KPHBOH [, .
Onycrus u3 Tovek [ u E rneprneHAHKYAsApbl HAa TOPU3OHTAJBHyIO WIKaJy,
OTCUMTBIBAEM Ha Heil f, =14° (touka JK) m tw,=12,6° (Touxa 3).
Henaem nposepky mo dopmyae (21):

14—12,6
"fz_—_‘l *m—o,&

Ham HewsmecTHa TeMmMmepaTypa Bo3Ayxa, BHIXOAAINEIO Ha XaMepsl, .
Yro6ul HalfiTH ee, BocnoabsyeMcs Tabua. 1.

B namewm cnyvae ¢=92%. 3nast ¢ u {,,, Haxonum mo / — d-gHarpamme
(puc. 13) ocranbHble napaMeTpsl Bo3nyxa: f, =148 [,=96; d, =10 (Tou-
ka A). [lo /| —d-nnarpaMMe Haxoa#¥M HayasJbHOE
TeIIOCOAeDKaHHe BO3Ayxa. fy = 11,6 KoHeuHoe,
I, =9,6. Kosdduunedt opoienus 1o GopMye

11.6 —
11,6296 8.

@
12,6 — 10

3Hayenud f,, U fy, HalJeHH NPaBHIbLHO.

IMo yrnosomy macmra6y e=1,85 crponm nyu
npouecca U3 TOUkKH A A0 NepeceyeHHs ero ¢ H30-
tepMoi 22° (touxa 5). Taxum o6paszom,fs =12,2;
dp=114; ©5=66<70%. CnenoBarenbto, Xo-
HeyHasl TOYKa IMpollecca yJOBJETBOpSeT MOCTaB-
JIeHHBIM YCJIOBHSAM.

Pacxon nmputouHoro BO3Lyxa

72 000 — 89000 _ 27 800 xe/uac.
12,2 —9,6 11,4 — 10

Pacxon Boas Ha opoiente
W=pG = 0,827 800 = 22 240 re/wac=22,24 m/uac.

Kak 6bITH B Tex cAyuasix, KOTAa B NOMEIIEHUH TpeGyeTcss TOUHO MOJ-
JACPIKUBAThL HE TOJBKO 33aJaHHYI TeMnepaTypy, HO M BaTaHHYIO BJAXKHOCThH?

Tax xak B nHamem npumepe ¢<<70%, To BO3AyX craeayeT DOYBIAXKHATH
o BEIXOJe u3 KOHAHnHoHepa. Ecau 6n1 okazaaacs ¢ >70%, T0 ByXHO GBLI0
Okl 32JaThCs HOBBIM, MEHbLIMM 3HauU€HHEeM |L H IIOBTOPHTH PacueT WJIH BOC-
10/1b30BATHCS MPHEMOM, H3J0XKEHHBIM B ipuMepe 14.

IMpumep 14. TennousbeiTkil B liexe coctaBasior Q=52000 xkkaa/uac,
BaaroBeLlenennss W=239,5 xe/«4ac.

Onpefennth pacxon BOABI ¥ KOJHYECTBO NPHTOUHOrO BO3jnyxa, HOABEp-
rajouierocsa o6paboTke B Kamepe OpoOlieHHs, €CaH HeoOXOAHMO B HeXe NoOJ-
RepxuBaTh ¢=22° u ¢=70%. [lapamerpel HapyxHOTo BOgAyXa £, =28
¢,=50%. Temmeparypa Bomsl B RaMmepe tw,=10°% fy_=13,6°, p; =
=745 mm pr. cr.

Pewenne CpenHss TeMnepartypa OpOILIAIONLeld BOMIbI - 104136

2
=11,8°. HanmocuMm Ha [—d-nuarpammy (puc. 14) rouxu: A(t=28°%
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e=50%), 5(t=11,8% ¢=100%), B({=22% ¢=70%) u HaxoiuMm oCTaJb-

Hble MapaMeTPhl BHYTPEHHero W npurtouHoro sodnyxa: {p=128; dp=122;

1,4 =14', dA=12 :
Yrnoso#t Maciita6 mponecea

“I“ _ 52 000 _
0 g™ © = 39500 — 152
<7 N
§;" g - er"’"/" Yepes Touky B NnpoBOAHM NPSIMYIO € YIJOBBIM
‘ek‘h‘ Macmtabom e=1,32. Ee nepeceuenue ¢ JuHHeH
% g ?‘ % ABbB mact touxky I', KoTopasi xapakrepuayer na-
‘P“,,A_. paMeTpbl BO3JAyXa MO BBIXOJE H3 KaMmephl: f=
2 S e =147 1=9; d=9,3; ¢=90%.
;Q’_b SA— TpeGyeMmoe KOJIUIeCTBO NMPHTOUHOrO BO3AyXa
SR o, 52 000 39500
A “&4@’: o G = = = 13700 rz/4ac.
USS - 12,8—9, 12,29,
[ = (a4
‘E;'é‘i‘i 4 Kosdpuuuent opoumenus no dbopmysae (19)
1 Ig—17 14—9
p=—2_1 = = 1,39.
a-8 9 10 1 12 13 twe—tw, 13,610
Pacxon Boam Ha opolueHHe
Puc. 14 W bG = 13918700 g
== T ’

Mpumep 15. IlpurouHslli BO3qyX B J€THee BpeMs NMOABepraercd OX/JIaxK-
deHuio u cymke. OnpelefHTs CTeNeHn OCYIUKH BO3JyXa M pacXoj Xo0/a04a
Ha ero oxJaxk/JeHHe, ec/H B INOMelieHHH Tpebyercs moanepxusard f=20°
o e=709%. Kosnyectso H3GHITOYHOrO Telsla B IIOMEUIeHHH
Q=72 000 kxaafeac u Bnaru W=72 ge/4ac.

. . Ocynienne BO3ayXa 1po-
B(t=60° =19, d=78) H3BOJAUTCA  CHJIMKAresem,
OXJaxJeHHe — B NJIACTHH-
4aTOM BO3YXOOXJalHTeNe,
paforamwireM 0T $PEOHOBOK
XOJOIWUJIBHOH  YCTAHOBKH.
[Tpn mpoxoxaeHHH yepe3
agcopGep BO3AyX Harpe-
. Baetcs fo 60° Ilapamerpsl

oo NPUTOYHOro Bo3ayxa =30
¢=10 -~ p=70%; ps=760 mmprT. CT
A (230, 9=70%  d=182) Deton Mowmon.
6(t=20° 9=70%, J=11, d=102) JeHenne. pHTOH-
) HH BO3LyX cHayania NOJ-
r(t=16° 1-86 ,d=178) Bepraercs CylKe, 3aTeM

oxJaxJeHnto. Cxema npo-
uecca u3obpaxena Ha puc. 15. Tlornomarensnast cnocoGHOCTh CHAMKArens
cocraBaser 20—50% oT co6CTBeHHOro Beca B 3aBHCHMOCTH OT TeMIepaTy-
pbl ¥ OTHOCHT@JbHOH BJIAXKHOCTH BO31yXa.

[Tpu npoxoxaeHNH BO3AyXa yepes CHJIHKaredb W APYTHe CYXHe MOIMJIOTH-
TeNd BJAaru IPOMCXOJHT BhiieJieHHe TeNJIOTBl KOHAeHCAl{uH, BCJeACTBHE ue-
ro Bo3Zyx HarpeBaercs jo 50—80° Tlpouecc anacopBuMu NPOXORHUT NpH
/=const. Hanocum ua J—d-guarpamMmy toury A (¢=30°% @=70%) u
5(t=20°% ¢=70%). U3 Toukn A Boab nuuuu [=const noguumaemca no
n3oTepMmel 60° (toyka B). Ha srom mpouecc CylIKH BO3AyXa 3axkaH4YHBaerT-
¢ npH Tensocopepxanuu fp =19; dp =78,

KoaunuecrBo Baary, tepseMoe 1 k2 Bo3ayxa:

dq —dp=18,2—7,8=10,4 e/re.

Puc 15

d=const
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[Tpouece oxsammenus Boznyxa npu d=const xapakrepusyercs nps-
Mol BI'.

72 000
M3 toukn B crpoum nyy mpoliecca ¢ YIOBHIM M&CIITA60M = =]

72 000

A0 nepeceuenus ¢ auxuedd B p Touxke I'. Touxa I onpefgessier oKORUATENb-
Hple NapaMeTpul BO3AyXa IO BHIXOIE erc ug oxjaamwreds: fr=16° Ir=
=8,6; dr =7,8; o =69%; Iz =11; dg =10,2.

Heo0xomuMEli pacxox Bo3ayxa

G—_ @ 14 72 000 72 000
 Ig—1p dg—d. 11-86 10,2~7,8

= 30000 re/uac.

Pacxox xosoma
Q=G({Up —1r)=30000(19 — 8,6) = 312000 rras/+ac.

§ 4 UBMEHEHHE COCTOSIHHA BO3JAYXA NPH CXATHH
U NMONYTHbIX NOTEPAX TEIJIA

Mpumep. 16. Boanyx 8 xoauyectse L=7200 x3/4ac u Temmepatypo#
= 10° sacacbiBaeTcss BeHTH/IATOPOM BHICOKOrO AABJIEHHS HeINOCPeACTBEHHO
w3 atMocdepr W MOJAeTCa B ceTh C AaBneHuem D00 ka/m2.

Onpefennts, HACKOMLKO H3MeHATCA o6beM M TeMnepaTypa BO3gyXa npH
BLIXO€  €ro W3 BeHTHAATOpa, ecau  GapoMerpuyeckoe  jaBJjenue
Fe=745 mm pT. CT. .

PemeHue. [laBaeHHe, ¢ KOTOPbIM BO3JAYX BXOAHT B BEHTHJIATOD:

p1=745 - 13,6=10130 xe/m2.
ﬂaBJIeHI/Ie BO3yXa NpH BBHIXOJE H3 BEHTHJIATOPA
p2=10130+500=10 630 xe/m2

B BeHTHJsiTOpe MPOHCXOAMT cKaTHe BO3JyXa, NPH KOTODOM BO3[yX Harpe-
Baercs. Tak kax tenno HUKyJAa He OTBOAMTCA, €CH He CUHTATh TEIIONOTeph
B OKPYX4IOIyi0 Cpefy, TO HpOlecC H3MeHEHHs COCTOSIHHS BO3ITYXa MOXKHO
paccMaTpHBaTh Kak afgnabaTHyeCKHH,

AnuaGaTuyecknil npouiecc XapaKTepH3yeTcd CJASAYIOUIHMHM 3aBHCHMO-

cramu {11]:
Ly p.\0,714
o=
Ty _ [p2\0:286
n=(5
Ly=1, (;’_;f'"“ — 7200 ( —%‘%—)‘)'7” — 6960 m/uac.

BennuuHa yMeHnpliieHHs o6beMa BO3LyXa
AL=T7200—6960=240 #3(3,3%).
BenuuuHa nospllieHdst TeMNEPATyPsl BO3AyXa

T, =T, ( &)0’”6 — (273 + 10) (Eﬁ@)‘)'m — 286,8°.
41 10130

Orciofa t,~=286,8—273~=13,8°.

TakuM ofpasoM, Temneparypa BogayXa mnoseichsach Ha 3,8°, M3 aroro
npuMepa cJegyer, UTO H3MeHeHHe O6beMa M TeMrepaTypsl BO3lyxa B CHCTe-
Max BEHTHJSUHM, OGOPYHLOBAHHEIX BEHTUISITOPAMH HK3KOTO M CpefiHero Jas-
JIeRHA, HACTONBKO HKESHAYHTEAbHO, UYTO ero He3ayem yunTeiBaTe. OmHako
NpH yCTAHOBKEe BEHTHJSTODOB BBICOKOTO JIaBJEHHS, H OCOGEHHO KOMIpecco-
poB, HeoOXOQMMO NpPH pacyerax y4YUTHIBATL H3MeHeHHe ofbeMa u TeMmmepa-
TYPH BO3/yXa.

\
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Hpumep 17. [lo anoMuAMEBOMY MarucTpajhbHOMY BO3JYXOBOAY AJHHOM
25 m mopmaercs BO3RYX ¢ TeMnepaTypoi 70°

Huamerp Bo3ayxosoga D=400 msm; ckopoctb Bo3ayxa v= 10 x/cek; Tem-
nepatrypa Bosayxa B nmoMeiledwu 16°. Onpepennts najesxe TemIepaTyphl
BO3JyXa B BO3AYXOBOJE.

Pemenne Kospdpunuenr tensonepesaus aJIOMUHHEBOTO BO3LYXOBO-
na [158] k=4 kxaa/m? wac epad.

OGosuaunm uepest,, {, H fp HauaNbHYl0, KOHEUHYI0O H CpeiHIon Tem-
nepatypsl BO3J1yXa B BO3AyXoBofe. TeMmmepaTtypy OKpyxaloulero Bo3jiyxa
oGo3nayuM uepes f,.

Tensonorepu BO3AYXOBOAA B OKDPYKAIOWIYIO CPERY

Q. = kPI(t., — t,) xranjuac,
rue P —mepuMerp ceueHus;

[ — nnuHa BO3fyxXoBojna.
KonuuectBo Tenaa @, TOTepsHHOTO BO3ZYXOM:

Q. = 0,24L v (¢, — 1) KKaaf1ac;
QB::‘QH

1., =1,029 xe/m3,
BennuuHa mepuMeTpa cedeHys BO3AyXOBOALA
P=xd=23,14.0,4 = 1,256 m.
OGbeM, 3aHHMaeMblll BO3LYXOM:
und?

L = 3600 el 3600-10-0,785-0,42 = 4520 m?/uac.

Tennonorepn B OKpyxKamwllyio cpery
Q. = 4-1,256-25 (ﬂ;;f— —~ 16) =62,8(38 + 1,).

KonuyecTBo Temsia, NOTEPSAHHOTO BO3AYXOM:
Qs = 0,24-4520-1,029(70 — ¢,) = 1116 (70 — £,).
Tax kax Q,= Q,, 10
62,8 (38 +¢) = 1116(70 — ¢),
oTKyaa t, =64°% Af=6°
DTOT npUMep NMOKa3bBaeT, YTO NPH pacueTe BO3AYXOBOAA NJs TPaHCHOP-

THPOBAHHsI ropAdyero BO31yXa HeoGXOOMMO YYUTHLIBATL MONYTHHIE [OTepH
Tenna,



I'maBa II

ONPEAEJIEHHE KOJIMYECTBA BPEAHOCTEM
H BO3AYXOOBMEHOB

§ 5. #OPMYJIBI H CIPABOYHBIE JAHHBIE

B 3toM naparpade gaHpl TONbKO OCHOBHHE (DOPMYJB H HOACHEHHS K
HuM. Bce ocranpHble dopMmysbl, rpaduKd H clpaBouynbie JanHee, BBHAY
HX pasHoo0pasus M CHelH(PHUUHOCTH, ODPHBOAATCS HENOCPENCTBEHHO B TeK-
CTe NPHMepOoB.

Kosnuecrso Tensa, mnocrynaiollero B NOMelleHHE 3a CYET COJIHEUHO
paguaunuy, onpefeaseTcss ©3 BhlparXKeHui:

O] OCTeKJeHHBIX NOBepXHOCTel

g:; = Focr Gocr Ager KKQAJHAC (24)
JJisl TOKPLITUH
i = Forp Gorp kB KEQN[10C, (25)
rme  Fo. u F,,— MOBePXHOCTH, 3aHUMaeMble OCTEKJeHHeM H MOKPbITH-
eM B M?;
Jocr M Gorp — BEJIHUEHA pajfualuy yepes 1 m? MOBEPXHOCTH OCTeKJe-
HHY HUJH NOKPBITH B KKaA[/M2 uac
Ager — KO3(QQHIMERT. YUHTHIBAIOIHE XapakKTep u CTeleHb
3arpsi3HeHNs OCTEeKJeHHS;
k — Ko3(pbHLHeHT Telonepenayn MOKPBITHA B
Kkan/m? yac epad.
3HAYCHUSI Gocr, Gorp U Aoy npuBesnienpl B CH 757, Pacuer kosHuecTBa
tenna Q,,, BegeTcs B ABYX Bapuantax. [lo mepsomy BapuaHTy MOICYMTHI-
Baercs Temwo, NOCTYyNAloliee B NOMEIIeHHe yepe3 OCTEKJIeHHe, PacrnoJoXKeH-
HOe B OfHOH K3 HAPYMXKHBIX CTeH, a TaKXe depez MoKpurtue u doHapwb. Ilo
BTOPOMYy BapHaHTy YUMTBIBaeTcs NOCTymjaeHue B Kosimuectse 70% ot BCero
Tenja B NMOMeNIeHHe Yepe3 oOCTeKJeHMe, PaclOJOKEHHOe B JIBYX B3aMMHO-
NepneHuKyJASpHLIX HAapVKHBIX CTeHaX, a Tak:Ke BeJMUHHA pagHallHOHHO-
ro Temsa, DOCTYHN&lOUIEro uepes MOKPHITHE H (GoHaph. 3a pacueTHyio NpPHHU-
Maercsr Gosbliag BeJHYMHA,

[Tpon3poauTeIbLHOCTD NPOTOUHBIX CHCTEM BEHTHJISIIHH HJAH aspaliH B
nexax ¢ Temyou3CGLITKAMH U CXeMOH BO3ZyX000MeHa «CHH3y—BBEPX» MPH
HAJIMUHH MECTHAIX OTCOCOB ONpejfessercs s JeTHero nepuosna no Gopmyne

m(Q — Qu)

G= 02t ty) + G, xefuac, _ (26)

rie  Q — ofulee KOJHYECTBO AKTHBHOTO Tersa, BO3JAEHCTBYIONIEro HA TeM-
mepaTypy Bo3ayxa B NOMelIeHWH, B KKa.A/4acC;
t,s — Temneparypa B pabouel 30He;
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t,, — Temmepatypa NPUTOYHOro (Hapy’kKHOTO) BO3AYyXa;
G, — pacxoj BO3/lyXa Ha rOPeHHEe M MECTHbIe OTCOCH B K2/4ac.
KosuuectBo Tensa, yaasnseMoro M3 MOMEIUEHHST MECTHBIMH OTCOCAMH H
pacxofyeMoe Ha ropeHue Q, , ompegeaserca no GpopMmyse

Q. =0,24 (tps — t,,) G, KKan/uac,

rie ¢=0,24 — ynenabHasi BecoBas TeIIOEMKOCTh BO3AyXa B KKas/ke epad.

Kosdpduurent m, BLIPAXKAOUWIKYE OTHOLIEHHE aKTHBHLIX TeIIOBBLAEJeHHII,
HenoCPeJCTBEHHO BJIHAIONINX HA TeMmepaTypy BO3AyXa B pabouell 30He, K
o0meMy KOJMUeCTBY AKTUBHbIX TelJIOBbLIAEJEHHH B IOMELIEHHH, ompeaenser-

€A U3 BbIpAXKeHHSA
f,—t
o p.3 np
n= ———, (27)

tyx — tnp

roe fy,—TeMrepaTypa yXOHSUIEro BO3AYyXa.
KoaddunuedT 7 He 3aBHCHT OT pacyeTHOro MepHoa; 3HAUeHHs ero MpH-
Begensl 8 CH 7 — 57. '
[Mocne noncratosku sHauenus Q, = 0,24G,(t,, — ¢,,) H COOTBETCTBYIO-
uHx npeo6pasosauuri Gopmyna (Z6) npumer BHA

[Toacrasus B dopmyaer (26) n (28) 3nauenue m u3 gopmyan (27), u
clenaB HeoOxoluMble npeoCpPa3OBaHHs, MONYUHM BHpPAXKeHHS

— Q— Qu
G = RTYT Iy T— + G, re/nac (28a)

G — Q-+ 0,24 (t)x — t,,) Gu
0,24 (tyx - tnp)

Temnepartypa Bo3ayxa, yXO[slIero u3 fOMELIEHHs, OnpenensieTcs Ug ‘Bbipa-
xenusa (27)

Hau

Kefuac (2806)

t ., —(1— —
tyx = B2 ( m) tnp = —_—tp.a tnp +tnp- (29)

m m

[1poM3BOAUTENLHOCTL TIPUTOUHBIX CHCTEM BEHTHJSLUHH HJH CHCTEM aspa-
UHH B LleXax C TemJIoM30LITKAMH M cXeMOH BO3yXooGMeHAa «CHH3y—BBEPX»
NpH HAaJHYKWU MECTHBIX OTCOCOB ONpefensieTcs AJs NePeXOfHOro H 3HMHero
TepHOJOB MO OJHOH H3 CJAEIAYIOLIHX HOpMYJ:

G=—9=Q + G, — Qi Kefwac (30)
0,24 (tyx — typ) 0,24

HJIH

Q+0,24 (tyy — ¢ G
= (fyx — £5.) O — Qﬂ Kefyac, (30a)
0,24 (tyx — tnp) 0,24

rae Qu,— YAeJbHBIE TENIONOTePH HapPYMKHLIX OrpaxjeHuil B kxaa/4ac epad.
BesvunHa yJlebHHIX TEMJIONOTEPL ONpelesieTcs W3 BLIPaKeHHs

o QT Qr ‘
Qyn = tyx —las th = lus + tp.s _tH.B (31)
HIH NpHONHAKEHHO
Q
Qe — 2 (312)
th - tH.B
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riae 1, QT u QUO"— TenJIONOTEPH COOTBETCTBCHHO MOKPBITHH, CTeH

W [OJIOB I'PH pacueTHOH TemIepaType HAPYKHO-
ro Bo3lyXa A5 BEHTHJALHMH B KKa4/uac;
Q. — ofulKe TennonoTepH gRAHHS IIPH fys B KKaAA[4ac;
f.,p — CPelHss TeMnepaTypa BbG3AyXa B IOMEILEHHH:
tys — pacueTHass TeMmepaTypa Hapy:KHOro BO3jyxa
A BeHTHJAILHN,
Qya

094 —— YCJOBHBIA pacxoj BO3ayXa, TEMIOCONEpKAHHE
KOTOPOTO YHCJIEHHO PABHO TEIJIOMOTEPSHM foMe-

HIeHHS, B K2/4ac.

[lpu nopave B momeunieHMe HENOZOrpeToro BO3AyXa yepes BEPXHIOW 30-
Hy (nmpu aspauud) £, ompefenserncs no QgopmyJe

th,— (1 —m)t, Atyopy ,
tyx: p.3 p- np — m tll[) N (32)

rue { —temneparypa NPHTOYHOro (HapyxHOro) BosiyXa TIPH €ro moctymn:
JeHHn B pabouyio SOHY;

tup = tos — Moy (33)

rae Alyopy— HOPDMUDOBAHHbI TeMHepaTypHbld neperag, NPHHUMaeMHi
AJs Nepexoj/(Horo mephona 5—8°, mas 3uMHero —8°,
KoanuecTBo Bozjgyxa JJs o6lieoOMeHHOH BEHTHJSIHH B UeXaX ¢ OfHO-
BPeMeHHBIM BBIJEJIeHHeM Telaa H BJaard NpH cxeMe BEHTHJIHPOBAHHSA «CHH-
3y — BBepX» onpegensercs no popMyne

G = —'29—1— Kefuac, (34)

IK*“ H

rie Q — KoauuecTBo H3OBLITOYHOrO TeEMJd, MOLIEKAIEr0o YIAJTEHHIO,
B kraz/tac;
I, nu I, —KoHeuHoe W HauaJbHOE TEMIOCOJEepKAaHHEe NPHTOUHOTO BO3-
Ayxa B padouel 30He B KKaA/Ke.

B uexax c¢ BrarosbpigesieHHSMH KOJUUECTBO BO3AyXa /s oGluieoOMenHou
BEHTUJISIIHU TPH cXeMe BeHTHJAHPOBAHHSA «CHH3y-—BBepX» ONpeleffercs mno
thopmyse

mW

G = ——"— x2/uac, (35)

d — dy

rae W — konuuecTso BBIZENSIONIEHCH B MOMeNIeHHe BJaru B 2fuqc;
dy U d, — KOHeyHoe H HauaJbHOe BJATOCOJLEp:KAHHE NPUTOYHOrO BO3-
Iyxa B paGoueii BOHe B 2/ke;
Kosdbounuenr m, sxopswuit B popmyast (34) u (35), npuHMMaercs no
Taba. 2 fem. popmyay (26)].

Tabsunwa 2

{ ’ 0 ’ 10 ’ 20 30—40 , 50—~60 ’ 70—80 ’ 90—110 | 120—150
m 1 ’ 0,9 ’ 0,85 0,8 l 0,75 0,7 0,65 0,6

n pH MeYaHHe, BeanHHa l et yueﬂbﬁb‘ﬁ pacxoll BEHTHAALHOHHOrNo BO3NYXa B K& Ha | X2 Baaru.
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§ 6. ONPEILEJEHUE BO3AYXOOBMEHOB B MOMELIEHHAX
C TEIJIO-, FA30- ¥ MbUIEBBILEJTEHUSAMH

Mpumep 18. HarpesaresabHas neys paboTaer Ha KaMeHHOM YrJje; TEJO-
TBOpHass  cnocoGHOCTh  yras Qf = 5900 kKkaajke. Pacxon TomauBa
B=50 kz/vac. Temmepatypa oTXoAsI¥X ra30s {=900% ps=745 mm pr. CT.
Temnepatypa Bo3ayxa B paBoueil 3one 24°, B Bepxue#t 3one —30°. M3bniTou-
HOe JaBJieHWe Ha yPoBHE Noja Neyw BO H30exaHue uUpe3MEPHOro Moacoca
BO3/1yXa, BLI3LIBAIOLIErO OKHCJAeHHe MeTas1a, NPHHATO DaBHbIM HYJIIO. [Teun
HMeeT 3arpysounoe omBepcTHe pasmepamu 0,6X0,4 m, oTkpbhiBaromeecs Ha
10 MuH. B TevyeHue 1 yaca.

OnpegenuTh KOMUYECTBO ra3oB, NPOHHKAWIUMX B INOMeLleHHe uepes OT-
KPLITO® 3arpy30uHOe OTBEPCTHe, H KOJHYECTBO Temjia, BHOCHMOIO ra3aMHi.

Pemwenue. Onpenensem senuuuHy CpelaHero n3GHITOUHOTO JaBJEHHUSA
huss B 3arpy30UHOM OTBEPCTHH meyd. LIpuMem Ha ypoBHe HHIKHEH KPOMKH
OTBePCTHS A,u6, = 0. MakcuManbHasg BeIMUHHA A 446, fyner Ha YypOBHe
BepXHeil KPOMKH OTBEpCTHS:

huaﬁizh (Tﬁ - Yr) 162/M2,

rie  h — BbICOTA OTBEPICTHS B M:
Ys R 7. — oObeMHEIe Beca BO3AyXa B HNOMEILEHWH H OTXOUSIIIHX TIa3oB
B Ke/m3.
Tak kax faBjeHue rasos no BEICOTe OTBEPCTHSA pacnpemensercs N0 3aKOHy
TpeyrosipHuKa (puc. 16), To cpenHee gaBieHue GyIeT HAXONNTHCS HA YPOBHE
1/ BHICOTHI OTBEPCTHA.

e /7
, i) hso =~ b (v, — 12) K2/ (36)
= } [pu p6=745 mm pr. cr. no dopmyrae (80)
= Te = —:éﬁ——al,l% xe/m3;
7103 neyu e 273 + 24
V7777777 77777777, V
346
I =—=0,295
uaJcp Tr 273 + 900 0, )
Puc. 16. Pacnpenenense usbbitou- Ao :—1—-0,4(1,165—0,295):0,174 e/ M2
HbIX JaBJICHHH B 3arpy3oyHoOM OT- 2

BepCTHY neus KosiH4ecTBO (Becopoe) BHIOMBAIOUIHXCS H3

oTBepCTHS TasoB

Geox = 0,62 £,V 28h,46 Y 2/cEK. (37)
Ho T1ak xax 7, = 3—;?, TO
Dg-346 iy
G=0,62f, ]/_g_g_i_r_g Kejcex, (37a)

rae fo — maowage 3arpy3oyHoro oTeePCTHS B n2
T -— aGcodwTHas TeMIeparypa rasos.
B raweM npumepe naoluans OTBepCTHSA

fO = 0,6 . 074 = 0’24 MQ'
KosnuecTBO ra3os

-346-0,174
G=0,62.02¢ |/ 20LIOLIT 0,149 ejcer.

KosnuectBo rasos B tevenue 10 MUH.
G = 0,149.10-60 = 89,3 xe,
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Kosnuecrso rasos (BecoBoe), o6pasyolquxcs npH CropaHuu TOILIHBA,
onpejesseTcs
Ve (a— 1) V] (273 — ¢
G= [ vi 2)7301 ) 1. B refuac, (38)

rae Vi— Teopernueckuii 0o6beM TrasoB NpH CKHMAHMH | K2 TOMJMBA
B HM3[xe*,
Ve— Teopernuecku HeoGXOAHMEIR 00beM BO3/yXa NMPH CKUraHHH | Ke
toniusa B Hm3/ke. JlAs yras ¢ QF =5900 xkaa/ke Vo=
=7,02 umd/ke u Vy = 6,54 umd/ke;
B — pacxon TonnuBa B Kefdac;
a — Koadduunent H30bITKA BO3[yXa, NPUHHMAaeMbll a5 KaMEHHOI'Q
yras B npepenax a=1,3+1,7.
Ons wautero npuMepa npumeM a=1,5. Torza KonnuecTBO rasos, obpa-
3YIOLIHXCS NIPH CXKUTaHUM TOIUIHBA:

G— 1102 £ (5= 1654 @B 1 900) 36 g0 grg o
273 273 4 900 '
KoauuectBo Teria, nocTynaouero ¢ razaMH '8 IIOMelIeHHe:
Q =G, -c.(t, — tyy) Kraajrac, (39)

rie c¢.— yieJlbHas BecOBAs TEIIOEMKOCTh ra3oB, NpHHHMaeMas paBHOH
0,25 kxaa/ke epad,
t,x— TeMmepaTypa rasos, YXONSIIHX H3 lleXa, NpHHUMaeMas paBHOW
TeMnepaType BO3/1yXad, yXOASIero H3 IOMelIeHHs.
Taxum oBpasom,

Q1=89,3-0,25 (900—30) =19 400 kxas/uac.

Ilpu noncuete TensioBBlIENEHUE OT HAarpeBaTeNbHBIX neueidl HeOHXOTHMO
YUATLIBATH KOJMUYECTBO I'a30B, BHIGUBAIOIUXCS YePe3 HelmJIOTHOCTH B Heuyax B
pa3Mepe 3—8% ot o6uero KosuuecTsa NMpoaykToB cropadus {26]. Ecau s na-
lIeM TpHMepe 3Ty BeJHYHHY mpHHATL 5%, TO KoaHyecTso rasos, BhiGuBa-
IOIIHUXCSL B TMOMellleHHe YePe3 HEeMJOTHOCTH OBEPOX IMeUYH COCTaBHT

G, = %~650~0,05 = 27,1 re/uac,

a JOMNOJIHHTEJbHBIE TeNJMOBhIIeTeHus
Q2=27,1-0,25 (900—30) =5900 xras/«ac.

OO6uiuil NpUTOK Temaa B NOMEleHHe 3a CUeT rasos
Q = 19400 -+ 5900 = 25300 xraa/zac.

OcroBHrasg gosg TersoBbLIeTeRHI NPUXOAUTCA 3a CUeT ras3os, BbIOHBA-
IOLINXCS yepe3 OTKPhIToe OTBepcTHe. UToGH u3bexkaTb MPOHMKAHHS ra3oB B
noMelieHye, HeoOXOQHMO HAT 3arpy304HbIM OTBEPCTHEM CTaBHTh 30HT. DTO B
3HQUUTENBLHON CTeNeHH YMEHBIUUT I'a30BbIeCHHUS.

Mpumep 19. HarperarennHas nmedp paGoTaer Ha reHepaTopHOM rase

Q% = 1410 kxaa/num3. Pacxon rasa 400 nm3/sac. KoHCTPYKIHS Meyn: cROA 13
JMHACOBOrO KUPNU4A, IOKPHTHE U30AS(Mel 13 TOMEHHOrO 1Hijiaka, CTeHbl U3
IIaMOTHOTO KHplIMua, H3HY:rpu obauucBaHnble guHacoM. To/lmuHa: cBOja
0,25 a, waaxkoBoi usoasuuu 0,06 m, cten 0,38 m, obanunosxu 0,13 m. [leun
HUMeeT IIOCTOSHHO OTKPHITYIO 3arpy30uHyIo medb pa3Mepamu | X 0,3 # u ue-
TBIPE OKHA, 3aKPHIBAeMBLIX UYTYHHLIMH ABepKaMH, (yTepOBAUHBIMU UIAMOTOM
tonminkok 0,12 4. Kaxnoe OKHO B TeueHHe yaca OTKPHITO B cpegHeM 10 muH.
Ilens v oXHa HUMeloT 30HTH.. MakcumanbHas TemmnepaTypa BHYTPH Meuu

* Tlon w#m3/ke nompasymeBaercss yaelbHbll 00beM ra3oB NpH pg=760 mm pT. cT. 1 t=0.
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1600°. M36piToyroe nasJenHe Ha YPOBHe IMofa Meud pasHa Hyo. £y =20%
Pe = 760 mm pT. cT.
CxeMa meud mpuBefeHa Ha pHC. 17,
Onpeneanrte TeNJIOBLIZEJNEHHS Meud, a TakkKe KOJHYECTBO BO3/1yXa,
PACXOZLyeMOro 1a TOPeHHe H MOACACHBAEMOro MO 30HTEL
Pemenne. CroxHocTh pacuera
7 TEIIOBLIIeeHRI NedyH, KOrjaa 3aiaHbl
A
|
J

S| EEEEEssEEEe i TOJILKO TeMMePaTypbl BHYTPH MEUH H
SEILT B MOMEIIEHHH, 3aK/JIouaeTcs B TOM,
T ==s====zo0nas YTO HEU3BECTHLIMH  SIBASIOTCH  He-
7 ’ CKOJIbKO BEJIMUHMH: TeMrepaTypa BHYT-
peHHell ¥ HAPYXKHOH NOBEPXHOCTH Ie-
Yy U TeMreparTypa Ha rpaHudnax marte-
<& pHAMBHLIX CJOeB OTpPa)KIeHHH, OT KO-
TODPBIX 3aBHCAT KO3 (ULHEHTH! Temo-
32 HPOBOJAHOCTH CTE€H M CBOja TedH, a
TakXKe KO3p(UIHEHTH TENJI0BOCIPHUS-

2. THA 0 H TEMJIOOTHAUH Q.
OTHMH BeJHUHHAMH [PHXOJHUTCS 3a-

e JaBaThCA.
AV VAV AU Ilpn npasuabHoM BHOOpe TeMite-
% partyp HLOMXKHO ObITh COGJIONEHO YEAO-
BHEe HENPEepPBIBHOCTH TEMJOBOIo IO-
8ud no 4 ‘ToKa:

l/r"_‘_-— ===I3 ¢ QB =‘ Q)\ = QO,

{l 10 1 . :
"’*&E ho| = rie (p — KOJMYECTBO Temna, BOCHPH-
Cp===== = 1y HUMaeMOro BHYTpeHHell no-
BEPXHOCTBIO neud, B
Kkaaluac;
Q\ — KonHuyecTBO TemJa, nepena-
BaeMoro OT BHYTpeHHeH mo-
BEDXHOCTH IeYH K HapyX-

M
N
;

4
e 1,0
=

=

J,é

Puc. 17. Cxema HarpesartenpHol Meyd

HOH uepe3 TOJILY €e orpakeHHs, B KKaa/uac,
o — KOJHUeCTBO TernJa, OTILABAaeMOro HAPYKHOH NOBEPXHOCTHIO MEUM
B OKPYXKAIOLLYIO CPeLy, B KKa4/4ac.

Ilpy HecoOMIOJEHUH 3TOrO YCNOBHS NPHXOAHTCA CHOBA 3a/aBaTBCA TEM-
nepatypaMH M NoBTODSThH Bech pacueT. Urobn H36exkaTs KPONOTIAUBOTO TPY-
[a, CBI3aHHOrO ¢ NPaBHJABHBIM BbIGOPOM TeMMepaTyp, MOXKHO NOJb30BATHCS
UMeIOMIMMHCA s 3Toro rpaduKamu.

Ha puc. 18 npusemen rpacuk, cocrasnennmit uax, I. H. [TonoGego-
BbiM [27].

Uro6bt monb3oBaThesi 3THM rpaduxoM, HeoGXOAMMO 3HAThb TeMmepary-
PY BHYTPH Neul ¢ UM Ha HAPYKHOH ee MOBEPXHOCTH {,;,a TaAKKe CyMMY Tep-

MHYECKHX CONpPOTHBJEHHU MaTepuasoB ee OrpakKAeHui ET' [TosepxHocThb

TEIIOOTAAYH NE€YH OnpelenseTCss N0 HAPYXKHBIM pa3MepaM.
TENJNOOTIAAYA BEPTUKAJIbHLIX OTPAXXIEHUH NMEYH

KoaddHunenTH TenaonpoBOJHOCTH KUpNHYA

maMortroro A = 0,72 40,0005 t., xkas/m wac epad
axnacosoro A = 0,8 4+ 0, 0006 tcp "

TeMmnepaTypa BHyTpeHHell IOBeDXHOCTH meyd oueHb G./M3Ka K TeMIlepa-
Type nnamenu. [lo3ToMy, He nesnass mpakTHYECKH OLIYTHMOH NOrpeUIHOCTH,
MOXHO CUMTaTh ee B HauieMm npumepe pasuoi 1000° [Ipumewm pas pacuera
TEeMIepaTypy Hapy»KHOH MoBepXHOCTH cTeHOK meyu 140°, a BMecTo cpelneit
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TeMrepaTypbl Kaxk[JOro MaTepHaJbLHOrO CJ0f — CLeMHIOI TeMrnepatypy
KJAaJAKH, 4YTO He faeT GOJibIHOH OWIKGKH, TAK K&K A [IAMOTHOTO M JAHMHACOBOrQ
KUpNUyYa GJH3KHM APYT K APYry:

100 1
th = 000 +—_40 = 5700.

Taknm o6pasom, Ko3(pQHUMEHTH TEMNJONPOBOAHOCTH: NHHACOBOTO KupHHYa
A=1,14, mamornoro A=1, a oTHOlIeHHe

5 0,13, 0,38
Eg=tnt-T=05

ITo rpacuky (puc. 18) Haxoaum Temnoornayy | m? MOBePXHOCTH cTeH MeyH
Ger = 1750 KKqa/m?2 wac WM TeMNepaTtypy HAapyXHOH IMOBEPXHOCTH [eYH
t, =133°% uTO GJIM3KO K paHee mprHATON.

[ToBepXHOCTL BepPTHKAJBIBIX OFPaXKAEHUR NeYn

F=5-18-24+34-18-2-—(03-03:44+1-03) =296 n2

T -
88 S &
$5 S . X
P e g §
L =T~ © o~ X
3§ § =S
G< (- Q!.: v ”c a
4000 ] 300 23
2500 3 [
3500 3~ 60003 B [
: 3 | 21
00E- o 2
\\‘\\ 250 [ 20
2000 1 |
2500 E 19
40004 NN L
2000 1 N L 18
3 RSN 200 |
1500 4 NS N & - 17
’500 30005_‘ \._.\ ...N »—f.. —— e ] e e et - 4 4+ 4 — 44 F
] hNA = \3&0 i 16
: ™ 2 -
b - 15
1000 . 20003 K o -y 150 ]
000 is NN TN J\ S T i
N ™ 80, ~ ] F] i
3 } = - ~
1 i ] : ] = e 00 L 13
5003 1poo] iR & ~ YT
500 3 \ = - - ?
4001 ]
300 07 i3 %, a5 T3 27 76
£ 3 vac mapad/Krar
Puc. 18. Tpadux T. H. TlonoGenoBa nnst ompemesieHus TemJOOTHAuM Meyelt
@ — K03 HUHEHT TenJoOTXAaYH MOBEPXHOCTH MeuH B KKazf«ac m2 epad; ¢, — TeMneparypa Hapyx-

HOM NOBepXHOCTH newn
TEMJOOTOAYA CTEHOK NEYH
Q.. =1750- 29,6 =51 800 xxaxr/uac.

TENJNOOTOA4YA CBOJA

TloBepxnocts cBofga F=5-3,4=I17 m2



Kos¢pdununeHT TennonpoBofHOCTH AOMEIHOro mWJaaKa
=X (1+0,0025¢,,) = 0,22 (1 4 0,0025-570) = 0,53;

& 0,25 0,06
L= 4+053_033

ITo rpaduky (puc. 18) g, = 2550 kraa/uac.
CnenosaTtennHo, Tenaoorgaua Q., = 2550 - 17 = 43 350 kxaa/«ac.
Temneparypa HapyKHOH MOBEPXHOCTH ©BOJA T, = 190°.

TEMJIOOTAAYA BCEX MOBEPXHOCTEW NEYH

Q: = 51 800 + 43 350 = 95 150 kkas/«ac.

TennonpoussoxnTenbHOCTb Neud NpH pafoTe ee HA TeHEPATOPHOM raae co-

cTaBJjser
Q = 1410 - 400 = 564 000 kxax/«ac.

Tennonorepn BHeIIHWMH OrpaxKJAeHHAMY reud B Y OT ee TeNJONPOU3IBOLH-

TeJbHOCTH
95 150
Q:

—————— |00=16,9, uTO HAXOOHUTCH B npenegax HOpMH
564 000 A pex P

TENJNOOTIAAYA NEYH JYYEUCNYCKAHUEM YEPE3 OTKPHITbIE NMPOEMBI

3arpysounoe orsepcrtHe OrBepcrue Bce BpeMsi OTKpHTO. Kosnuect-
BO JYYHCTOTO TeNJa, NepeiaBsaeMoro Yepe3 Hero B OMelleHNe, ONpefeeTcs

no gopmyane

Q, = 4,96 (100> K,.,FZ =q,FZ xraajac, (40)
rae G~ HHTEHCHBHOCThL U3JyUeHUs B KKaA[m? 4ac,
T — aGconrotHas Temneparypa rasos s meud (7 = 273 4+ 1000 =
= 1273°%);
Z — BpeMg B JoJsX 4acad, B TeyeHHE KOTOPOrO OTKPEITO OTBep-
crie (Z = 1);

F— naowans orBepcius 8 M2 (F = 0.3 m?);
K., — cpenunii ko3¢ puunent AuadparMHpoBaHHs.
Kncp onpefeasiercst Kak noaycyMva xoadouunentor K, u K '. 3navenus
K, u K, Haxogum B rpaduke (puc. 19) mo OTHOWEHHMIO BLICOTH A H IUHPH-
Hbl @ K TOJIMHe CTEHKH OTBEPCTHS:

h 0,3 '
n=—-= 55 = 0,6. orxyna K, =0,6;

Q

o -

=770

T = 2, oTKyAa K, =08,

D

oTRyna K., = 0,7.
CnenoBatenbHO, KOJMHUECTBO JYUHCTOTO TelJa

Q, = 4,96 (‘1333) 0,7-0,3-1 = 27300 xraa/uac.

1
Cmorposste oxna. KonuuecTBo OKoH 4; BpeMs OTKPBITHS Z =-guaca;

.k a 0,3
R N TR A

[ToBepxHocTs OKOH
F=03-034=036 x?
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in: 4,96 <%;§)4 0,4-0,36 % = 3120 rras/uac.

TakuM 06pa3oM, TEmI00TAau4a H3JydeHueM uepe3 OTKDHITHIE OTBEPCTHS
Q, = 27 300 -+ 3120 = 30 420 xxaa/«ac.

Kﬁ T T {
a3 .
Puc. 19, 3asncumocte K03h- g H——— e —— 2
¢buunenTa  auadparMHpOBa- ol %
Mg K, oT (opMbl  OTBep- Pt E/ -
CTRSA 06 _77'T Tldsl=
P 2 - 8 |~
] — BHITAHYTOE OTBEpPCTHE; 2—NpA- < —- -~
MoyroJabHoe orBepcTHe, R: aQ = 3
~3:2; 3 —xpyrioe u xmagpar. 04 y, £
HOE& OTBEPCTHA ,
(h— BHICOT2 DTBEDCTHH; Qg— WHPHHA V
OTBEPCTHA) 02
0 04 48 1 15 2 2,5 3
h.a
3’0

TENJIOBbIAEJIEHHA YEPE3 ABEPKH 3AKPbLITHIX CMOTPOBbLIX OKOH

IIpu 3aKpHITEIX OKHAX TeIJOBBILENEHHSl B llex NPOHCXOAAT yepe3 Harpe-
Thie gBepku. [las pacyera TenyospLieneHHA Gynem NPHHUMATh BO BHHMaHHe
TOJBKO PYTepPOBKY, NpeHefperas BJHSHHeM UYTYHHOH IBepKH, TaK KakK TOJ-
wHHa ee odeHb Masa (o6muHo 6=0,01 x), a Ko3pDHUKHEHT TENJIOIPOBOAHO-
cT¥ A BeqHK (A=234 mpu £=300°).

IIpumMem OPHEHTHPOBOYHO! TEMIEPATYPY NOBEPXHOCTH 1IAMOTHOH H30Jd-
uuH, o6palieHHoit BO BHYTPb Nledld, PABHOH TeMrepaType OPEHHUS, T. e, T;=
=1000°; TeMuepaTypy NOBE€PXHOCTH WAMOTHOK H30JALUH CO CTODOHHI My-
ryna 1o=300°% k03 PHUHEHT TennOBOCHPHHATHA a, =200 kKaa/m? yac epao,
a TemlloorAauud oo=20 kxaa/x® wac epad [16]. Cpenusnn rtemnepartypa
mwaMoTa

- 6500,

L >

Ko>¢duurent TennonpoBoRHOCTH mamMoTa
A= 0,72 + 0,0005-650 = 1,05 krxaa/m wac zpad;

5012
— =745 =011,

ITo rpaduky (puc. 18) TeMmepaTypa HapyKHOU [IOBEPXHOCTH [BEPOK
pasna 230° oTkyZla

tCP: 1000—;—230 = 615°.

IlepecuntniBaeM KO3 (HLHEHT TENJIONPOBOAHOCTH:
A =0,72 4 0,0005-615 = 1,03 xxar/u* 1ac epad,

Kos¢pdHuuerT Tervonepenads nqBepok

1
b=-— ——— =588 krxaar/m? dac epad.
1 0,12 1 ’ / P

200 7 1,03+ 20

[Mnomans Bcex okoH F=0,36 u2, TeMnepartypa soznyxa B pabouel 3oHe 1e-
X0B ¢ GOJBUIMMH TeNJOBBIACJEeHHMH JlonycKaercd B JIeTHHd mepuoz Ha 5°
Bhllle TEMIEePAaTyphl Hapy:KHOTo BO3Ayxa, T. e. fps =204+5=25"
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Tennonorepn gBepox
Q= kF(t,— t,) = 5,8-0,36 (1000 — 25) = 2040 rraa/zac.

Bauskuii K 3TOMy 3HAYeHHIO MOJYYUM pPe3YJabTaT, ec/lu ONpelesuM KOJHU-
YecTBO TemJla, MPOXONALIEr0 uepe3 JOBEPKY, 32 CUeT TelJIONPOBOLHOCTH.
KoapuunerT Ternsonepexona oOr BHYTPEHHEI NMOBEPXHOCTH OBEPOK K Ha-
Dy #CHOU
[ 8,5 kraa/m? nac epad.
0,12 0,01
T,03" 3%

TaxiM 06pa3cM, TENJONOTEepH IBEpPOK
Q=8,5-0,36 (1000—230) =2350 xkaa/«ac.
B kauvectBe pacueTHOro mpuMeM cpenBee 3HaYEHHE
Q= gQ‘io—_l;ﬁs—g—ft:2200 KKaafuac,

Tak Kak DBepKH 3aKpHITH 5/ yaca (50 MuH.), TO

Q' =-2-2200—1830 rwanjuac.

TenJoBbigeleHHs: OTKPHITHIX ABEPOK NPHHHMAIOTCA B 2 pPa3a MeHblle, yeM
3aKpPBIThIX:

Q" =5 0,5-2200 = 183 xxas/uac.

Bcero pmaensiercs Tenna aBepKaMH
Qs;=1830+183=~2000 kxaafuac.

TENJIOBbIAEJEHHS OT 30HTOB

Tax Kak Haj 3arpy304HOH WENbI0 U OKHAMH YCTPOEHH! 30HTH, TO 6Yy)eM
CYHTATh, YTO BLIGHBAIOWIMECA H3 Meud rasel YXOAAT B ABIMOBYIO Tpy6y, He
nonajas B noMellieHHe.

OnpepengeM tennooTAauy 30HTOB, COrJIacHO PYKOBOZAUIMM YKA3aHUAM
Ilpomcrpoiinpoekra (cepus JI-104), kos¢pduuveHT Tenaonepenayy yxpuTug
k=4 rkrxaa/m?4ac epad, Temnepatypa rasoBod cMecd nmoi 3oHTOM 60°
O6ulas noBepxHOCTb 30HTOB 6,4 M?, OTKYyna

Q:=4"'6,4(60-—25) =900 kxaa/«ac.

Tenuno, BeIenieMOe Yepe3 CTEHKH BBITAXKHBIX TPYD, He YYUHTHIBaEM, TaK KakK
OHO YXOJHT B BEPXHIOIO 30HY IIOMElIERHS.

U3 npuBefeHHLIX pacyeToB BHAHO, YTO TEIJIOBHIIENEHHs Yepe3 ABEPKH H
30HTH HACTOJBKO HE3HAYHUTENbHBH B CPABHEHHH C OCTAJLHHIMH TEIJIOBhIJe-
JIEHUAMH, 4TO B MPAKTHYECKHX pacyeTax HMH MOMKHO mpeHeOpeys.

TENJIOBbLIJEJEHHSI OT OCTBHIBAIOIIEIO METAJIJIA (CTAJIH)

Ilepron Mexay 3arpy3koil # BHICPY3KoH cocrasaser 4—5 yac. Konnuecr-
BO ocThiBawolux uagennit G, =1500 ke, Bec uamennsi — no 200 xe.
HauallbHaa TeMnepaTypa BHICDYXKEHHOr'O MeTaJssa NpHHHMaeTcs Ha 50—
100° nuxe TemnepaTypsl nedd npuf, << 1000°. B manuom cayuae £, =900°
t, =25
Tennoorpaua Meranana onpefensiercd no dpopmysne

Q. = G, (t, — 1) b rrans/uac, (41)
rae ¢—cpegHaa TemroeMkocTh ctaau (c=0,136 xxras/xeepad);
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b— MHTEHCHBHOCTH TEIJIOBBIJAENEHH BO BpPeMEHH, NpHHHMaeMas 110
taba. 3.
Takum oOpazoM, TenaooTjpada MeTaJjJioM
Q5=0,136* 1500 (900—25)0,75=134 000 xkas/«ac.

TENJIO, BBIZEJSAEMOE rOPAYHMH ITA3AMH, Ta6anuad
BPbIBAIOIIHMHCA B NMOMEMIEHHWE YEPE3
30HTbI H HENNJIOTHOCTH ABEPOK NMEYH

HHaTencuBHOCTD
TeMI0BblOe 8-
HUH b 1o BpeMe-

HBH B 4iC.

ITo ¢opmyne (38) ompemensieM KOJH4ecTBO Bec waneantt
NPOIYKTOB Cropanua B neud. [IpuHAB Koauuect- B K2
BO MDOHHKAWOIUX B IloMellleH#e ra3oB 5% ot o6-

LIETO KOJIHYECTBA NPOAYKTOB CrOPAHUSA, HAXOLUM 1 | 2 | 3
no ¢dopmyie (39) koauuecTBOo Temsa, Belpedsie-
Moro rasami. Qg=12400 xxaa/uac.

Ilo 200 . 10,75/0,15|0,1
Obumiee koNHUeCTBO TeIJIOBBHIAEJEHHH meunm 200—1000 . 1]0,55/0,3 |0,15
B Iex Ceeime 1000 (0,4 ]0,35(0,25
ZQ=95 150 + 30 420 + 2000 4+ 900 4- 134 000+
+ 12400 = 274 870 xxaa/uac, UYTO coOCTaBJadeT Mpumeaanne JHas Ha-
48Y% ot TemyocosepKaHHA TOMJHBA. wero caydas b=0,75.

KOJTHYECTBO BO34YXA, PACXOAYEMOIO HA TOPEHHUE TOIIJIHBA
TeoperHuecknit o6beM BO3AYxa Vo, HEOOXOANMOrO pJsi CXKHranua 1 Hm®
reHepaTopHOro rasa ¢ TErJIOTBOPHOM cnocobHocthio  1400—14850 xkaa/zac,
cocraBaser B cpegHeM 1,3 am® Bo3nyxa. Kospduumenr H36BITKa o NpH ro-
pPeHHH ra3oBOro TONJHBAa INpHHUMaeTcs B nperenax 1,05—1,1; npumem
a=1,1.

KoanyecTBo BO3AYXa, HEOGXORHMOrO [Jjig TOpeHHd TOIJIMBA B IeYH, Onpe-
Jensierca no ¢opmyae

G = aVyB 7y refuac, 42)

roe B —pacxon tonauBa B Kejuac WaH HmM3[uac.
Takum o6pasom,

G;=1,11,3-400"1,293=735 xe/uac.

O6bemublit Bec yg B3aT npH {=0°

KOJIMYECTBO BO3OYXA, YIAJIAEMOIoO YEPE3 30HTHI
nPU HAJUYUN NBIMOBOH TPYBbI

ITo ¢popmyne (82) mna pgs =760 um pr. cr.
353

———— = 0,314 x2/m3*;
273 + 850

Tr = Tg50=

Yo = Tas = 1,185 we/m>.

h,.5 =0 Ha ypoBHe nopa.
Buicora pacnogaoxenvs 3arpys3oudoro otsepcerus 0,3 m.
Ilo dopmyne (36) )
0,3
Puae; = - (1,185—0,314) =0,131 re/m2
.&M
Bricota pacnonoxeHus CMOTPOBHX OKOH — 0,3 # ot ypoBrs noma. Cpenusaa
BbICOTa 3MIOpPbl paBieHdsa (puc. 20).

* TemmepaTypa OTXOJSIIHX razoB oObuHO npuHHMaeTcs Ha 150° HHXKe TteMmepaTypu
nJiaMeHH Meun. %
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0’

h=03 + —2‘3’ =045 u:

fyasy =0,45(1,185—0,314) =0,392 xz/m.

KonnuecTBo Bo3ayxa, nmoacachiBaeMoro moj 30HT 3arPy30YHOTO OTBEPCTHS,
ompejessercda no (popmynae

G = 3600 1, by (0,62 /5 -+ 0,056) ]/%M xefuac, (43)

rae hou bo— BBICOTA M LIMPHHA OTBEPCTHSA B M.
Jlng 30HTa 3arpPy30uUHOU IIeaH

G, = 3600-1,185. 1-(0,62-0,3- 0,056) ]/ 12:62:0.131

o3 = 2960 xezfuac.

Konunuectso BOo3AyXxa, nogcacolBaeMorc nox 3GHT CMOTPOBONO OKHA.

19,62.0,392

G; == 3600-1,185-0,3 (0,62-0,3 + 0,056) e

= 1530 wefuac.

Beero okHa otkpHTH Ha 10 MHH. B TedeHue yaca,
Cmorposrix oxkon 4. CienoBaTennHo,

r 10
Ga=51530'4=1020 Keluac.
Q\ [ - — .
708 S 3 O6uree xoaudecTBO BO3AYXa, MOACACHIBAEMOro MOM
vz 7 =1 30HTHI H UAYLIETO HA TOpEHHE:

G;=735429604-1020=4715 xe/uac.

Prc. 20, Bdmiopa nas- fipumep 20. B xysneuHo-TepMHYeCKOM Iexe ycra-
JIeHHH K';e CMOTPOBOM  yopyieHo 0GOpYHOBAHHE, BHIAENAIOLIEE TEIIO:
OKHE liefn 1) zBa NapoBO3AYIIHBIX KOBOYHLIX MOJOTA C BECOM
nafgamowHx gacteil: y ogsoro 0,5 7, y apyroro | r;
2) nBe KaMepHble CAaJOYHble MEYH C HENOABHKHBIM MOJOM M PacXOnOM
Tonauea 120 ke/uac;
3) ABe liesneBble Ky3Heunble MeuH ¢ pacxonoM tomnuBa 100 xef4ac;
4) onHa 3JIeKTPOMeuYb-BAHHA C YCTAHOBOYHOH MOIHOCTBIO Ny, =35 K6T,;
5) nBe Mac/sHble Bauubl ¢ o0melt Ny, =7,1 kg7,

Kosdh¢uuneur onHorpeMenHocTH paGoTh o60pyHoBaHud paBed 1. B Ka-

o p
yecTBe TOIUIMBA 1N nevedl mnpHEAT MasyT ¢ Q =9400 xxaa/ke. Tlpous-
BeCTH Pacuer TemJioBLIJeJieHHH 0T 06OpyJd0BaHHUd.
PemeHue TennoBegenenuss mapoBbiX MOJIOTOB onpeaensiores no $Hop-
MyJie
Q =G, (I, — )7 kraajuac,

rae G,— pacxon mapa B ke/4ac;
I, u I, —rTenjoconepxande cCBexXero ¥ oTpaboTaHHOrO mMapa B
Kxaalke;

7 — K03 bHUHEHT OLHOBPEMEHHOCTH PaboTHl MOJIOTOB.

Pacxoa napa, a Takxe ero HauasbHble # KOHEUHHIE MapaMeTPRl 321307~
cs TexnosioraMi. [IpaMem nasieHHe cBeXkero mapa pasHbiM 6 ar, orpa6oran-
soro 2 ar; m=1, torma Temnocoaepkauue [, =658,3 kxas/ke, [,=
=646,3 kxasa/ke. Pacxon mapa g MoJioTa ¢ BecOM majalomHX uactell
0,5 7—600 kz/4ac, c Becom 1 T— 920 xe/vac; o6uwmit pacxox mnapa G,=
=1520 ke/uac.

Takum 06pa3oM, BeJHUYHHA TENJIOBHAEAeHHH

Q:1=1520(658,3—646,3) =18 240 kxas/«ac.
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TennoBbaeneHus Qs oT nmeueit W BaHH, pabGoTalOIMUX HA
TBEPAOM, XKUIKOM H raaooﬁpaaﬂom TONJIHBE, MOXHO OMNpPEeNeJIHTb B 32BHUCH-
MOCTH OT TeNJONPOH3BOAHTENBHOCTH TONJAUBA 10 dopMye

Q, = BQ% an xraajuac, (44)
rie B — pacxon tonnnsa B kef4ac;

Q5 — paGouad TemsoTBOpHAs CNOCOGHOCTL TONMHBA B KKAA[/KZ,

n— K03PPHUHEHT oAHOBPEMEHHOCTH PaGoOTHl neded;
@ — NPOUEHT TensoBbIAeJNeHHA B Lex (ot QF).
3HaueHHsa o ¢ yyeToM TemJa, BBIAEASEMOrO B lleX OCTHIBAIOUIUM METAJJIOM:
AJS KAMepHBIX 1edell ¢ HENOABHIKHLIM IIOIO0M

a=0,45 — 0,55;
AJAd nieueil WeJNEeBbIX U OUKOBBIX
a=0,4 —0,5.

TennosbineneHus B Lex oT neuel, paboralollux Ha Ma3yTe NIPH CPeaHHX 3HA-
vyeHHdax a=0,5u a=0,45:

Q2=120-9400-0,5-14-100-9400 - 0,45 1 =987 000 xxas/«ac.

TennosuAeneHnda B LeX OT dAeKTpomeuyue#d H 3jek-
TPOBaHH TaKKe MOT'YT ObITb OTPENeJieHB! B 3aBHCHMOCTH OT Ny H a;
Q = 860 N, an xraafuac, (45)

rie Ny — yCTaHOBOYHAs MOIUHOCTb 3JIEKTPONBHIATeNeH B KGT; 3HAYEGHUS
a ¥ 1 Te XKe, yTO B (popmyne (44).

Jlna rarpesatenbubix medell a=0,7; aaa Bann ¢ nogorpeBoM a=0,3.

TensoBbeseHHst B leX OT MEYH ¥ MACHSTHBIX BaHH

Q:=860-35-0,7-1+4860-7,1-0,3-1="22900 kxax/uac.
OGmue TensoBLLAENEHUA B 11eX 0T 0GOPYIOBAHNA
Q=0 + Q,+ Qs — 102 8140 wrwas/uac

i g =&==1
| | .(%.?HE‘IHOE omaenenu e
¢ 2 4 2 4 5 5
I @[] = |- o
S
I °, > , © J@ 5 p
I 8 ] ] s I{® s @
[ h _ I S 1 0

Puc. 21. Tlnan KysHewHoro oTneselus
1, 2 — nHeBMAaTHUYECKHEe MOJOTH; J — (PPHKUMOHHBIR npece; 4 — HarpeBaTeNbHbie NeYH;

.
5 -—- cnapeHRbIé ABYXOTHeBble T'OPHb; 6 — HAKOBaJbHW; 7 — NpaBuibHblE NAWTH; 8 — Bep-
cTaku; 9 — 3-ToHHAasn xpaH-Gajgxa

[TpuBeneHHBIMH 3HAYEHHAMH o MOXKHO [OJb30BATHCA JISl PACUETA BO3-
Lyx006MeHOB, ec/ld HET CBeJeHHH O TeryioBoM HanaHce 0GOpPYLOBAHUA H OT-
CYTCTBYIOT 4YepTeXXu Meuei, MO0 KOTOPHIM MOXKHO Oblio Gbl OUpeReNHTL Temn-

. JIOBbIJIEJIEHUS.

fipumep 21. B xysneunom otnenednn (puc. 21) ycraHosieHo oGopyno-

BaHHe: KpaH-6aJKa rpysonogbeMHocTbio 3 T (paboTaeT 3NU30AHYECKH);
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JBa NMHEeBMATHUYECKHX MOJOTA C MOUHOCTBIO 3JEKTPOJBUraTte-
qeit: o N=45 k87, apyro# 20,5 k87, PpHKUHOHHBIE npecc C 3JeK-
7pogBuratenem N =058 k6r;, nBe HleJeBL e Ky3HeyHble TMNeud
(trop =1000°); nBemeun tuna IIHH-18 (¢,, =1000°); xBa aBYyX-
OrHeBBX CNapeHHB X TFOpDHa c pacxogoM yraa B=I16 ke/uac
KaMAbid.

TensorBopuas crnoco6HocTs yras QF =6400 kxaa/ke. Ileun pabortawot

Ha MaJjocepHHCTOM MmasyTe (Qf =9370 xkxaa/«ac) ¢ conepxanueM YrJaepo-
aa 85Y%, cepw 0,7%. OG6Gmuit pacxox TOMAMBA B Ky3HEYHBIX Ieyax
120 kef/4ac. YcraHoBOoYHAas MOINIHOCTL CcHJAOBOrG o6GopypoBaHus 71,3 ksr.
Kostduunenr ogHoBpeMernHocTH paboTel 060pyaoBaHHA paBeH 1.

I'opHbl 060pya0BaHE BHTAXKHBMH 30HTaMU. BHIYCK ra3oB oT nedei npo-
H3BOAHTCSA HEIOCPEICTBEHHO B IEX.

BuyrpeHHue pa3Meps! nexa B Naate 29,5X11,5 &, seicora 8 . [laoians
ocTekJeHHd 1o Ajause 1exa 100 2 co cropoust Topua 21,6 #2. Ha xpuinie
nexa npefycMaTpHBAaercs a3pPANHOHHBIE (POHapL CO CBETOHENPOHHIIAEMBIMH
¢ppamMyramu. 3aHHe pacnosoXeHo Ha reorpacduueckoit mupore 60°. Pac-
yeTHble TEMIIepParTypsl HAPY:KHOLO BO3AYXa AJS BEHTHJALUHH: B 3HMHHH Ile-
puon fue=—16° B neTHHH — .5 =21°, Jlpu pacuernofl remnepatype oTOI-
nenust fp,=—29° tenonorepn uexa cocrasar Q. =80 000 xxasfuac.

Onpegenuts Heo6XOAHMBIH BO3AYX006MeEH B liexe II0 JIeTHEMY H 3HMHEMY
MepHoIaM. :

Pewenune. CornacHo pykoBoAAlMM ykadauusMm IlpomcTpofinmpoekra
(cepus JI-104), TemyoBLIAEeNeRHs B CJAydae BBITYCKA IMPOAYKTOB CropaHAs
HENOCPEeACTBEHHO B 1leX yuHTHiBaloTcd B pasmepe 90% ot Bcero remna, co-
aepxauterocss B tonauee. OnpenenseM KOAM4ecTBO BpeIHOCTeH, BhiJe/s1€MbiX
o6opynoBaHUeM.

Tenac. KonndecTBo Temndla, BHAESIONIEr0OCA NMPH CHKUTAHHH TOIJIUBA B
neyax:

Q:=0,9Q7B=0,9-9370-120 = 1 011 960 rras/4ac.

Tensosbinenenns or ‘paboralomux ropuos. [lo rpadHky (pHe. 22, a)
AJ51 JIBYXOTHEBOTO ropHa npu pacxoxe yraga 16 xe/4ac ¢=0,25.
Takum o6paszom,

Q, = Q% Bon = 6400-16-2.0,25 = 51 200 xras/uac, (46)

rjie f — 4Hca0 DNOPHOB;
B — pacxon rtomavesa ma oJuHH TOpPH B K2/uac,
@ — Z0JIS Teljia, BBIAEJASEMONO B IIOMellleHHe, OT BCEr0 KOJAHYeCTBA Terl-
Ja, NoJiydaeMoro MNpH CXKHTAHHH TOIJIMBA.
TenaorbineneHuda OT 3JeKTpOABUTaTesel

Q= Nyer (1 — 1) 860
7
B pamwem npumepe N .. npuHsarta Oe3 yuera 3nH30IH4YeCKH paboTaiouleil
KpaH-6alKH MOWIHOCTBIO 71,3 KBT; 1] — K.IL.I. 3JeKTPOABHraTeas (NpHHUMA-
em n=0_88) [13]
Takum o6paszom,
~71,3(1 —0,88) 860
Q=
_ 0,88
Tennosbigenenns or Mogell BBHAY HX He3HAUHTEJNbHOCTH HE YUHTHIBAEM,
CyMMa Bcex TelJIOBblAe]eHHH

Q=0Q;, + Q, -+ Q; =1071520 rras/sac.

TNocrynienne Tenfia B UexX B JeTHUH NePHON 3a cuer COJIHEYHON pajfna-
nun Qpaz-

KKaafuac. 47

= 8360 xras/uac.
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ITonb3ysce CH 7—57, HaxOAnM 3HaueHUs  foer, Aoer H Gorp  ANA
reorpatduueckoi wupotsl 60°. Jlasa OKoH ¢ ABOHHBIM OCTEKJIeRHEM U €PEBsH-
ABIMH NepensieTaMH, OPHEHTHPOBAHHbIX HA 3anai1£5n BOCTOK, §ocr =145 1KaA[M?

125 +
¥ac, a OPUEHTHPOBAHHBIX HA 10T — (or = 2 = 135 kkaa/m? uac.

ITonpasounsie K03(hpHUHEHTH: Ha ofUHAPHOE OCTEKJ/EeHHe 1,45, Ha CHJB-

HYIO 3arpsi3HeHHOCTb OKOH 0,7.

AOCT = 1,450,7 = 1,015

N GecuepradyHOro NMOKpHITHA §, = 12 KKaa/m* uac.
Kosdbouunent rennonepesaun nokpwitna k=13 kkaa/m* wac epad.
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Puc. 22. Fpadukn pas pacuera ropuop
a — 3aBHCAMOCTL TeMMeParyphl rasos B CGOPHO# BHITSKHON TPyOe l‘ra3 M mocrynampliero B uex AOME

Tersia $ OT pacxoga TONAHBA B; 6 — 3aBHCHMOCTL AHaMeTpa d ueHTPaNbHOH TPYGH OT AMAMETPa
cGOPHON BBITAXKHON TPYGB; & — 3aBHCHMOCTbL JjHaMerpa O OT BBICOTHI Tpy6uI HTp; 2 — 3aBUCHMOCTb

o6beMa BO3JYXa, Nocrynapoluero M3 uexa nmox 3our L, OT pacxoaa TomsHBa B; I —gam oLHOOrHeBOro
ropHa; 2-— ansg HAByxorfAe€BOTO TOPHa

ITepBBlii BapuaHT—CcoNHeuHad palHalHsa N0 AJuHe (acaga H ucnes
noxputue. [lo dopmynam (24) n (25)

me11 =Qpaz -+ Qpan = 100-145.1,015 4- 29,5-11,5-12-1,3 = 20000 r-sas/nac.

Bropo#i BapuanT-—conyednas painvauus uepes OCTEKIedde IO
aavHe u wupune nexa (70%) i uepes moxpouiTre (100%)
Qpal12 =0,7-100-145-1,015 + 0,7-21,6-135-1,015 + 29,5-11,5 X
X 12-1,3 = 17 670 rrasr/1ac < Qpanl.

B kagecTBe pacyeTHOro NpHHHMaeMm Qpaﬂl.
136biTOYHble TEMJIOBLIACAEHHSI B Llexe B JTHHH nmepuon

Quss =Q -+ Qpay, = 1091520 xxas/uac.



I a3bl. KonndecTBO Bhifienfilonixest B HeX BMecTe ¢ MPOAYKTaMH cropa-
HHs OKHCH yIJIepOfa H CepHHCTOro rasa JAJs TBEPAOro HJH XHAKOro Ttom-
JuBa onpefenasercad no Qopmynam

Gco =0,233 g« C? B 2/4ac; (48)
Gso2 =20 8P B e/aac, (49)
Tae ¢x. -— XHMHYECKas HemoJiHOTA TFopenHsd B Y (mpunumaercs aas

maszyra 2%) [26];
CP u SP — conepxkaHne yriepona U cepbl B Tonause B %;
B — pacxon tonnuBa B Kef4ac.
Takum o6pasoM,

Gco = 0,233.2-85.120 = 4750 2/4ac;
Gso, = 20-0,7-120 = 1680 y -

Kpome ToOro, cinepyer yuectb, YTO Aa)Ke NPH PaNUOHAJbHO YCTPOEHHOH
BEHTHJIILIHH M3-TI0J 30HTOB Bhi6uBaercda 10 5% rasos, nojsyuaembix npH
CXKHFaHHH TOIJHBA.

HOna yras ¢ QfF = 6400 xxkaa/ke: CP=752%; S = 0,6%; Gx. u = 3%.
O6muil pacxox TOIJIHBA B TOPHax cocrtaBaser 32 xef4ac.

KonnuecTBo BRIGHBAIOIHXCS H3-II0J 30HTOB OKHCH YIJIep0Ja W CepHHUCTO-
ro rasa

Gco = 0,05-0,233-3.75,2-32 = 84 2/uac;
Gso,=0,05-20-0,6-32 = 19,2, .

06m3e KOJIHYeCTBO ra30oB, BLIACIAINIHXCA B LEX:
Geo = 4750 - 84 = 4834 2/4ac;
Go, = 1680 + 19,2 = 1700 ,,

PACXOJ] BO3JYXA HA MECTHBIE OTCOCHl U NYThHE B FOPHbI

[Teu#d. Tak KaK npOAYKTHl cropaius OT NMedel H ra30-BO3AYLIHAA CMeCh
OT 30HTOB Y 3arPy304YHBLIX OTBepCTHH NOCTYNaioT B 1eX, TO Pacxoj] BO3AyXa
ANg nmedell He YYHTHIBAETCH IIPH ONpefeNeHHH BO31yXo0OMeHOB.

TFopsu. KoanyecTBo BO3Ayxa, MOCTYNAWOLIEr0 H3 LeXa I0J YKPbITHe,
onpefenseM mo rpaduxy (puc. 22, e).

Pacxon Bo3ayxa Ha omuH rops cocrasasier 4500 #3/«ac, Ha gBa ropra —
9000 M3/uac.

Ho rak xak rpadux cocrasJied AJis YCJOBHOTO TOINIMBA C TeNJIOTBOPHOM
cnocobroctbio 7000 krxaa/ke, TO HalmeHHBIH pacXom BO3Jyxa HeOGXOLUMO

nepecuntath And QF = 6400 kxaa/ke:

L, Q0 9000- 6400

L, = 7000 7000

= 7500 m’/uac. (50)

[Tpn TeMnepaType Bo3ayxa B llexe B 3HMHHH nepuon = -+ 14° BecoBoit pac-
AOJI BO3IyXa COCTABHT NPH yi¢=1,23 ke/m®

G, = 7500-1,23 = 9230 re/uac.
Pacxon Bo3nyxa Ha ayTthe aaa ropuos npd Vo=7,09 amd/ke u a=1,5
Gy =aVyB1y=1,5-7,09.32-1,293 = 440 re/4ac.
O6uwit pacxom BO3AyxXa Ha FOPHH
G, = 9230 4- 440 = 9670 wrz/4ac.
[TepexonuM K onpefesieHHI0 BO3LYX00OMEHOB.
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Jetuuii nepuopn Temneparypa pa6ouell 30HB
tp, s =214 5 = 26°,

rae 21 — pacuerHas BeHTHJIsILHOHHAS TeMnepaTypa B Ipaf.;
5 — nonycTHMoe mpeBblliieHHe fp, s Hax . s B JIETHUH TUepHOfA, Tak
KaK LeX HMeeT 3HauuTejbHble TensoBHaeseHus [24].

K umexam €O 3HAUYHTeJIbHLIMH TEIJIOBBIIeleHHAMH OTHOCSITCSl TAKHe, B KO-
TOpLIX IOCTyIJIeHHe Telsia oT OGOpPYNOBaHHsA, Jiofed U pajuHalHH OoJblie
20 xrkaa/m® wac. JIas Ky3HeUHBIX LEXOB C meuyHbiM obopynoBanHem m=0,3
[em. dopmyny (26)].

ITo ¢popmynam (28) n (29)

0,3-1091 520

= o on o1y - O = .
Goo=or @ oy + (1 — 0:3) 9670 =279 550 wefuac;

= 26 —(1—0,3) 2t _ 37,70~ 38°;

0,3
GBHT = 279550 — 9670 = 269880 xa/uac.
O6bem NpHTOKA
Grp 279 550 \
Loy = 5 = ~To01 = 233000 #°/xac.

O6neM BBLITAXKKYH
Gour 269 880

Labn' = =

. T @BE = 237 000 m3/4ac.

BO3JYXOOBMEH MO TFAZO0BbIJEJEHHAM

[IpenensHu DONMYCTHMEIE KOHIEHTPAlLHd ra3oB B paGouell 30He [26]:
CO=0,03 2/#% SO»=0,02 2¢/#%. Ilo navubIM 06CJeJOBAHUSA KY3HHUL, IPOBe-
JIeHHOTO KaHi. TexH. Hayk B. B. Kyuepykom, KoHleHTpalusl ra3oB B Bepx-
Hell 30He NP BbIXOJE NMPOAYKTOB CTOPAHHA B NMOMellieHHe H 001e06MeHHOH
BeHTuasaLMH B 1,5 pasa Bbie, ueM B paGoueil 3oue. Tak Kak ropsiyke rass
VCTpeMJIAIOTCS BBEPX, TO MOXKHO IIPHHATbL B KAYeCTBe PACUETHHIX KOHIEHTPaA-
uuit CO 1 SO, npu BHTAXKKe U3 BepxHeil sonu 0,04 1 0,03 2/#%. Torma o6bem
BHITSXKKH:

4834

no CO L= X 120850 m3/uac;

B BECOBBIX eJIHHULAX
Gy= Lyy35 = 120850-1,157 = 139000 x2/uac,

rae 32 — cpenHeB3BelleHHas TeMNepaTypa BO3Ayxa B leXe B Tpaf.;

o SO; L= glgg = 56 670 m3fuac < L,.

Bosnyxoo6men B JeTHUH nepuoa NPHHHMaeM no usGuirounoMy Temay. Ilpu-
TOK npeaycMarpuBaercd depe3 HHXKHHe ¢hpaMyrd OKOH, BBHITSIKKA — uepes
donaps.

" 3uMHHAH nepuon Ilpn momaue Hemomorperoro BO3AYXa B BepXHION
30HY llexa Ha BblcoTe 4,5 M OT YPOBHA moJia W BRITAXKKE yepe3 (oHaph He-
o6xomuMblil Bo3nyxoo6MeH onpeneasercss uno ¢dopmysae (30) u (30a). Ho
TakK KaK o6beM BeHTHJALHOHHOTO BO3Ayxa mpu J1060ld HapyXHOU TeMmepa-
Type HosxeH Ontb He MeHee Lco, TO pacuer ecTecTBEHHOro BO3AYX006Me-
Ha GyJeM BeCTH IIPH PACUETHOH TeMIEPAType OTOMIEHHS Ly, p= —29°,

Pewenue. [lpunumas &, s = 14° u Af,,, = 8°, noayuum t;p =14—8=
=6° (cM. § 5).

Temnepatypa yxoasiuiero Bosnyxa mo opmysne (32)

= =000 397350,
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Cpennss TeMnepaTtypa Bo3ayxa B nexe f, = 23,5°
YpenbHble TeNJONOTEDH HApYKHbBIMu OTFpaXAeHHAMH 10 ¢Qopmyne (31.a)
__ Qm 80000 __
Q= () — B4 1520 lma/z/"mc 2pad.
Tpebyemniii pacxon Bosayxa no dopmyne (30 a)
1 071 520 4 0,24 (32,7 — 14) 9670 - 1520
G, —= — —— = 69000 ;
P 0,24 (32,7 + 29) 0,24 wef1acGeo;
Goyp = 69000 — 9670 = 59330 xz/4ac.

CrenaeM npoBepKy TeMnepaTypnl fyy, NOJb3YsCh yDABHEHUEM TENJIOBOTO
6ananca. [lna nojorpesa IPHTOYHOrO BO3AYXa A0 TeMuepaTypsl fp »=14°
notpebyerca rensaa (13)

Q:=0,24-69 000[14— (—29)]= 712 080 xxanr/uac.
Tenaonorepu nexa Q; = 80000 «xaa/uac.
M36bITOK Temnna, KOTophulil fosKeHd GbTh 2CCHMHJIHPOBAH MPHUTOUYHBIM BO3AY-
XOM:

AQ=1071 520— (80 000+ 712 080)—= 279 440 xxa/xac.

Ilpu tp. ;= 14° u3 pabouell 30HH BCJAEACTBHE OTCOCOB H FODEHHsA yaaJsiercs
9670 k2/wac BO3myxa. Y ocrtasuierocs INpPHTOYHOro BosfAyxa (G'=
=59330 xe/4uac) unosblcuTcs TemmepaTypa Ha BeNHYMHY Af 3a cuer Temo-
H36BITKOB AQ:
— 279 440 —=19,7°;
0,24-59 330
=144 19,7 = 33,7°.
Pesynprar nosyuaercs noutd TOT XKe, 4To mo Qopmyne (32). Taxk kax
Gco>Gﬂp, " To B 3UMHHH mepHoa BO3AYX0OOMEH NPHHHMAeM MO BhIAEIAI0-
mumea Bpegdoctam CO. Cpennas TemnepaTypa BO3ayXa B liexe 24°.

GCO = LCOT“ = 120 850'1,189 == 143 690 Ka/"taC.

Hegnocratomee komuuecTso Bo3gyxa (143 690—69000=74690 xe/«ac) mne-
06XOAMMO 10aBaTh B pabouyl 30HY C I[IOMOIIbI0O MEXAHHYECKOH BeHTH-
JIAIHH.

IlpumeM TemmepaTypy NpHTOYHOrO BO3AyXa paBuoii 14° u onpepennm
TeMIIePATYPY YXOASIULErO BO3AYyXa NpH COBMECTHOM NEHCTBHH eCTecTBeHHOH
H HCKYCCTBEHHOH NPHTOYHOH BEHTHAALHH.

Kak yxXe OblI0 nogcyHTaHO, H36BITOK TeNja, MoANexalllHd pacTBOpe-
HHIO B NMPHTOYHGM Bo3ayxe (¢=14°), coctaBaser 279 440 kxaa/uac. Konnue-
CTBO NIPUTOYHOIO BO3JAyXa, PACTBOPHIOULEr0 3TH TENJOU3OHITKH, 0e3 yuera
MeCTHBIX OTCOCOB,

G’ =143 690—9670=134 020 xe/«ac.

M3 vpaBHeHUd TemyioBoro GanaHca HaXOIUM
__ 279440 g o,
0,24-134 020 v
tx=14+87 = 22,7°,

ITopaya nomorperoro Bo3ayxa B pa6oHylo 30HY NPHBOAUT K BHIDABHHBAHHIO
TeMnepaTyp Io BbicoTe lexa. Ilpw 3TOM, OUEBHIHO, H3MEHAIOTCA t;p H KO-
s¢pdHLHeHT M. '

Npumep 22. OnpenenuTs KOJUYeCTBO BPENHOCTed H MOLCYHTATH BO3AY-
X006MeH B ()OpMOBOUHO-3aJHBOYHOM 1leXe UyryHO-cTaJequTeHHOro Kopnyca,
m1aH KoToporo u3obpaxken Ha puc. 23. JIareliHas npeniasHayaerTcsd B OCHOB-
HOM [IJIs1 MeJKOTO JIHTbs M paboTaer MO JABYXCMEHHOMY CTYII€HYaTOMY Tpa-
tbuxky. B nepByio cmeHy npoussogsar (OPMOBKY, BO BTOPYIO — MIIaBKY Me-
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Ta/anaa, 3aaHBKYy GopM, a 3aTeM BHIGHBKY OTAMBOK. IIpHroToBiaeHue dopmo-
BOYHOH 3eMJIH H CTepKHeH, o6pyOKa M OYHMCTKA OTJIHMBOK BHINOJHANIOTCH B
NepByIO H YacTHYHO BO BTOpYio cMeHbl. Cymka ¢opM M cTepKHeit mpoOu3BO-
JUTCS KPYIJIOCYTOUHO. TONMIMBOM 715l OTXKHTATEJNbHOH H CYUIHJBHHX neuel
CAYXKHT ra3. MaKcHMaJbHas NPOM3BOAUTENLHOCTh JIUTEAHOH: 1O 4YYTyHY
2 r/uac, no craau 0,5 1/uac,

OTauBKa MO YYTryHy M CTaJH BeAeTCS NPEHMYIUIECTBEHHO <«BCHIPYIO® H
qactHyHO (20%) «Bcyxyio»—c cymko#l ¢opM u B KOKHAsiX. PacueTHble napa-
MEeTPH HaDyXKHOI'O BO3[yXa IAJs BEHTHJSLHMH: B JIETHHA NepHox fy »=22°
B 3UMHHU# I, ,=—15° Pacuernas TeMnepatypa oromnenus ¢, ,=—28°. Bapo-
MeTpUUEeCcKOe JaBljieHue pg= 745 mm pT. CT.

Peuntenne. B uyryHo-crajenreHHblfi Kopnyc BXOAT CJeAYIOUHe OT-
INEJIEHHsI: 3eMJIeNPUNOTOBHTENbHOE, BarpaHOYHOE, CTEPXKHeRpHe 0oOpyOHble
# OYHCTHBIEC YYFYHHOIO H CTaJILHOTO JIHThs, (OpPMOBOYHO-3aJMBOUHLIE AJIA
YyryHa, CTajH M LBETHHIX MeTaJlloB.

ITapamerphrt BO3oyxa B paboueil 30He NMPOU3BOACTBEHHBIX TOMEILEHHH €O
3HAYHTENbHHIMM TEIVIOBEIJEJIEHHSIMH TIPH TKenofi paboTe NpHHUMAKTCH:
B 3uMHHu# nepuop fp. s=10-+20° B nerHHit — Ha 5° BeIIe paCUETHOH TeMme-
parypsl ans BeHTHAsiuH. OTHOCHTENTbHAS BJAaXKHOCTbL He HOpMHpyercs [24].
Bo3nyxoo6MeH oCymIECTBASETCS MO CXEME «CHH3Y—BBEDXS.

ONPENEJIEHHE BO3JAYXOOBMEHOB B BATPAHOYHOM, ®OPMOBOYHO-
3AJIHBOYHOM, OHUCTHOM H OBPYBHOM OTIAEJIEHHUSX

Tak Kak BCe 2TH OTIENEHUS He pa3feNieHbl KalUTaJdbHBIMH CTeHaMM H
neperopoagkamMHi, To nejaeM OJ1s1 HUX 06K nojcuer BPEEHOCTEﬁ.

OBOPYIOBAHHE C MECTHBIMH OTCOCAMH

1. CBapouyHBIE CTOJB — NATH WITYK, H3 HAX TPH JIEKTPOCBAPOUHLIX
U IBa ra30CBApPOYHBIX; BPEJHOCTU: MbLJIb, TEIVIO H rassl. Pacxon Bo3nyxa Ha
OIMH 3JEKTPOCBAPOYHBIH CTOJ NPH yCTaHOBKe NMaHejed PaBHOMEPHOro Bca-
ChIBaHHs (CO CKOPOCTBIO  BcachBaHus 5 m/cex) 2340 m3/uac, a Bcero
Ly=7020 m3/uac. Pacxon BO3AyXa: Ha  ONHH  Tra30CBapoOYHHBIA  CTON
3000 m3/«ac [2], na mBa crona Ly,=6000 x3/«ac.

2. bapa6auy ANS OUYHCTKH JdHThA: omuH D;=900 mm
(puc. 24); sropoit Dy=1200 mm.

§ 400 R
< § = 2 1§ S,
== 3=n /
§ S Bosgyw
8 i 3 AN
: 5

S d

5 | a0 600

Puc. 24. YcravoBKka 1Js OUHCTKH JHTBS
1 — G6apa6aH; 2 — noablR Baj; 3 — NBJIEOTCTONHHK

ITo dopmyne L=1800 D? m3/yac nonyunmM oOGBEMH BBHITSIKKH, COOTBET-
cTtBeBHO paBHee 1460 u 2590 m3/uac, T. e. Bcero Ly=4050 m3/«ac.
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3. O6pyGHbe BepcTakH¥ c oOwed MIOMALLIO peureTok 5,5 x2
o6opyAyIOTCS HUXKHeGOPTOBBHIMH oOTcocaMu (puc. 25).
O6beM BHITAKKH
L,=2500"5,5 = 13750 #%/uac,
rae 2500 #3/uac — pacxop Bo3ayxa Ha | 2 nyomany pewerxu [28].
4 O6nupouno-waudoBaAbHBMA cTaHOK THma 3M6-36 ¢
nByMs kpyramMu d=600 mm.

a.) — 5)

A~ 2000

== O [ T __‘l;d:ﬂ.r!‘ftr_—_::z‘

<l

. e

Puc. 25. HuxxneGoproBbe 0TCOCH
a —BHa cGoky; 6 — Bup cnepead; I DellleTka; 2—IHCTOBOE XKeJeso, 8 = 3 MM

O6beM oTcacbiBaeMOro BO3AyXa onpepessiem no ¢opmynae (51)
L=18dg,n, (51)

rie d,,— AMaMeTp Kpyra B MM;
7 — YHCJI0O KPYTrOB.
Ls=138-600"2=2160 m3/«ac.

5. OO6pupouHo - mAKGbDOBANBLHL A
ctaHokK Tuna 3374K; nuamerp Kpyra d,, =
=400 um.

O6peM orcachblBa@MOro BO3AYXaA.

Ls=1,8"400=720 m3/uac.

6. Bu6uBHboe pemeTKH ofueld mio-
maneio 2,5 M2 ¢ BepxXHeGOKOBLIMH OTCOCAMHU
(puc. 26).

O6bem  BHITAXKKH Ha 1 M2  pemwerkH
6500 m3/uac [28].
L7;=6500:2,5=16250 m3/uac.
7.30HT 3/1eKTPONEeYH AJS NAAaBKH
CTanwu;, TNPOH3BOAUTENLHOCTL neuy 0,5 r/4ac.:
Jns medefi MPOH3BOAHTENBLHOCTBIO A0 1,5 T BHI-
niasasieMoro metanna [28] Lg=20000 m3/«ac. Puc. 26, Cxema BepeSOKo-
Pacxon Bo3gyxa Gonee TOYHO ONpefenasieTcss MO B::‘;( oreocen o EHGHBHHX
CKOPOCTH B OTKPLITOM CEYeHHH 30HTa, KoTopas peweTox
-MpUHHMAaeTca paBHOf 1 m/cex. 30HTHI Yy OTXKHra-
TEJbHOH H CYUIMIBLHHIX Teuell He MPOEKTHPYIOTCH,
TaK KaK 1leus paGoTarT Ha razoo6pasHoM TOI-
Jause,
8. 3oHTH y BarpaHkH Hajx Xeuao-
60 M IJs BHIIyCKa MeTajla H OTBEPCTHEM [Jisl BbIyCKa Linaka obLied
maomanbio 1,2 #2 [lpu ckopocty Bxofa Bosnyxa | m/cex[28]pacxonBosnyxa

L,=1,2'1-3600=4320 »x3/uac.
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Pacxon Bozayxa Ha QyThe BarpaHKu mpu HopMe 25 m3/mun Lip=25°60=
= 1500 m3/uac.

Pacxon BO3ayxa Ha TOpDEHHME TOMAWBA B CYUIMJbLHBIX U OTAKHraTesbHOH
neun L;;=2100 m3/4ac.
O6muit pacxon rasa 190 um3/uac.
O6muii pacxon BO3AyXa B Lexe Ha MeCTHbIE OTCOCH H rOpeHHe

Ly=L+ L, Ls+ ...+ Lu=77870 m’/uac;
G, =Ly, 7s; = 91650 rejuac.

PACYET BO3AYXOOBMEHA MO TA3OBBIAEJIEHHIM

B HameM npuMepe npeiycMaTpHBaeTCss B OCHOBHOM MeEJKOe JIHTbe (IO
Becy 10 50 xe).

[Ipu crynenuatom pexkHme paGOTHI JUTEHHOA CUHTAeTCsl, YTO BCe KOJIH-
yectBO okucyu yraepoga (CO) Beigensiercss B noMeinenue, Ha 1 7 sasuroro
uyryHa selfeasiercs 1200 e CO; na 1 7 cranu—700 2 CO [28].

O6mee KoauuecTso Bhljeasomelica okucu yriaepoga Geo = 12002+
+700-0,5=2750 2/uac.

{TpesensHo gonyctumasn Kouuentpanuss CO B pa6oueii 3one 0,03 e/m3. Ecau
NPUHATH TOJYTOPAKPATHYI0 KOHUEHTPALHIO B BepXHell 30He, TO NOJYHHM

00beM BLITSIXKKHU

Lco = —275—0—— =61 100 m3/uac<L M,

0,03-1,5
MO CYET TENJIOBbLIAEJEHHHA

. Barpauka NPOH3BOIHTELHOCTBIO 2 r/uac. Tennoorpavya 1 m? no-
BerHOCTI/I HA y4acTKe BBICOTOH 4,5 m, cyuTasi OT HM3a MO 3arpy304HOH
naomanku, 600 kxaa/aac. TlopepxnocTs Temnootgaun f=14,4 m?. Obian
rTenootnada Q=14,4-600=8640 xxas/uac.

2. 9nexrponeur aass naasxu cTtauau tana ACH-0,5; Nyer =
=400 x67. Benuuuny TensoBbliesneHUH B NOMEINEHHH NMPU HAJTHYHU 30HTA
npuauMaeM 109% or obmefl TernionpoOW3BOAUTENBPHOCTH Meun (6e3 ydeTa Tel-
Ja MeTaja):

Q, =0,1-860 Ny, = 0,1-860-400 = 34400 xranr/xac.

3. Cymunbuble neum aass GOPM M OTXKHrarteilbHAs
meyb OO6uiHe TenJOBBARJNEHHS] OT neyeli, BK/IOYasl TEIJIO OCTHIBAIOLIETO
MeraJina, cocrasastor Q3;=120000 kxaa/uac.

4. Metany. OGbuHBIE Bec OTJAMBOK He NpeBOCXoAHT 50 X2, JHIIL He-
fonbilasl 4acTh OTJAHBOK HMeeT Bec B npenenax 50—200 ke. [TpogoaKurens-
HOCTb OCTHIBAHHUs OTJIHBOK Ha BO3AyXe BecoM Ao 50 ke cocrasasier 3—4 wac.,
Jg0 200 ke — 10—12 uvac. Ilpu HempepHIBHOM JHTbe MOXKHO CUHTATh, UTO Tel-
JIOBBIAEJNEHHsT B 1leX DaBHBl TeNJIOCOAEDIKAHUIO MeTaJjsa, 3aJUBaeMoro B
topmel. Bec nuthbsi Bewipyio 2 1/wac (uyryH 1,6 t/vac u crans 0,4 1/4ac);
OCTaJIbHOE JIMThe BeJeTcsl BCYXYIO.

Tak xak oxJaxjeHue, o6py0kKa W OUHCTKA OTJMBOK NDPOU3BOAATCS B
OJHOM H TOM JKe MOMEIUEeHHH, TO MPH MOACYEeTe SBHBIX TelJOBBIAEJEHHH B
llex Heo6XOAMMO BBIUHTATBH TOJNBKO TY AOJI0 TelJOCOAepAKAHKHS MeTaJla,
KOTOpasl pacXOAyeTcsl HA UCNAapeHHe BJar'H IPH JHTbe BCHPYIO.

CooTtHolleHHe MeXAy BecoM (DOPMOBOUYHOH 3eMJIH H CTep’KHell H BecoM
MeTaJsa JJs MeJKHX X CDeIHHX OTJHMBOK cocraBasier K=5,5:1; moreps
BJIATOCO/EpKAHUS 3eMJIH IPH JHUTbe Beblpyo 2,5% [28].

KonuuecTBo Temsa, uiayliero Ha HchnapeHue Bjaard (pOpMOBOUYHOH 3eMJH
U cTepKHell NPH HeNnpepHBHOM JIHThe:

Qw = rkG (d, — 4,)=600-5,5. 2000 2.5 100 = 165000 xras/sac,
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roe 600 — ckpbiTasg Tema0Ta HCOAPEHHUA B KKAL/Ke;
( — BeC OTJIMBOK B K2 ([IPH JIUTbe BCHIPYIO).
Tennoconepxanne | ke xuaxod craau coctasaser 250 kkas, XKHAKOrO
yyryna — 265 Kkax.
TakuMm 006pa3oM, TelJOBBLAENEHHS MeTaja IpH JHTbE BCHIPYIO

Q+=265"1600+250-400—165 000=359 000 xxar/uac.

TenaoBbiAeNenyss  MeTajsa TpH  Jaurbe  Beyxylo  Qs=250000'0,5=
=125000 kkaa/uac,

rne 250 000 — rensioBBAesIeHHST | m MeTassa B Kkaa/uac [28].

O6uiHe TensioBbIeeHHS

2 Q=8640+ 34 400+ 120 000+ 359 000+ 125000=647 000 kxaa/uac.

PACYET BO3AYXOOBMEHOB

Jletuuii nepuon. & =22°% ¢,,—= 27°. ®acan HOpMOBOYHO-NHTEHHOTO
ileXa OPHEHTHPOBAH Ha BOCTOK. [locTymiieHHe Temsa B LeX 33 CUET pajHalHy
cocrasisieT Qp,, = 63000 xxas/uac.

O6uire Tenaou3ObITKH

Q=0647000+63000=710000 xxas/uac.

Oas bopMOBOUHO-3aHBOUHBIX OTAesneHuil npuHuMaercs m=0,5 [28]. Konu-
4erTBO MPUTOYHONO BO3/AYXa, MOJAABAEMOrO B LeX 33 CUeT adpaldH, MOACUH-
raHHoe nmo tdopmyae (28), cocrasisier

== S TI0000 () ,5)91 650 =341 650 rz/uac.

0,24 (27—22)
Takx xak B uexe npegycMaTpUBaeTCss MEXaHHYECKHH [PHTOK JJIs BO3AYIIHBIX
ayuiedl Ha pa6OYHX MecTax, y BHIGUBHOH pellleTKH, BArPAHKH M Neuell B KOJH-
qectBe 16000 m3/4ac, TO ecTecTBeHHEIA IPHTOK COOTBETCTBEHHO AOJXKEH GHITb
VMeHBbLIEeH.
O6beM BLITSKKH

Gz = Gyp — Gy, == 341 650 — 91 650 = 250 000 xz/uac.

3To KOJHM4YeCTBO B HECKOJBKO pa3 NpeBHINAeT PACXOA BO31yXa, Heo6Xoju-
MBIt AJI TIpOBeTpUBaHHsA BepxHefl 30HBL NpH Gopbbe ¢ OKHCLIO yriepona.
[lonaua Bo3gyxa NpoH3BOUTCS Yepe3 HUKHUE sipyc dpamyr Ha Brcore 0,6—
1,2 M oT ypoBHS mona; yraJjsieTcsl BO3AyX yepe3 IIaxXThl B Kphlule HaH ¢o-
uapsb.

3GumMHUE nepuona B cBsAsu ¢ HeoGxogHMOCTBIO 06€CTIEUNTH TOCTOAH-
CcTBO 06beMa BeHTH/SIUHOHHOTO BO3AYyXa AJS MecTHHIX OTCOCOB pacyeT BO3-
Ayxo06MeHa MPOM3BOAHUTCH NpH fy=—= —28°

Tensonorepn nexa mpH 3TOH TeMIepaType, BKJOUYas pacXoj Tema Ha
HarpeB INOCTYNAlOILero ¢ 3aBOJACKOrO jBOpa MeTajla, COCTaBasior Q=
=176 000 kxaa/uac; t jo= 15° mo dopmyne (29) £, =23°.
KonuuecTBO nmogaBaeMoro B IeX IIPHTOYHOTO BO3jyXa (3a c4eT aspaunud),
HeoBX0ZUMOT0 1/ aCCHMHJISIIHA TenJou3GulTKOB:

Quss —Qr  __ 647000 — 176 000
0,24 (byx — ) 0,24 (23 + 28)
Pacxog nputcynoro Bosnyxa ({=15°) ans mymeit

G,= 160001,226=19 600 xe/«ac.

KosnuecTBo BO3j1yxa, HeLOCTAIOWIEro AJIS MECTHBIX OTCOCOB, KOMIIEHCH-
pyercsl MeXaHHUECKHM NPHTOKOM B pabouyio 30Hy. B naHHOM ciydae 3TO KO-
NnuuecTBO paBHO 91650— (38 5004 19600) =33 550 xef«ac.

Ilpynumaem TemmepaTypy NMPHTOUHOTO BO3AYXA fny = fps = + 15°.
Iounxkenue f,, He NacT HUKAKOTO BHIUTPBHINA, TaK KAK 32 CYET YMeHbIIe-
HUS a5PallOHHOrO BO3AyxooOMeHa yBenaudTcs 06BEM MeXaHHUECKOrO ITPHU-

= 38 500 re/uac < G,,.

45



toka. ITonaua cBexero Bo3jyxa NMPOH3BOIHTCS uepe3 BTOPOH sipyc dpamyr,
pacrnosoXeHHLIX Ha BeicoTe 4 4 oT noaa. Pacuer BpefHocTell u BO3nyX0006-
MEHOB B 3€MJIENIPHI'OTOBHTEJIBHOM H CTEPKHEBOM OTJeNeHHAX, 3 TaKKe B
OTHeJIEHUH 1[BETHOr0 JIUTbSl Mbl ONMyCKaeM, TaK KaK HHYEro HOBOro OH coOoMk
He TpeiCTaBJIseT.

Ilpu cocraBneHuu Bo3AyurHoro GajaHca B LeJOM IO 3JAHHIO YaCTh Me-
XaHHueckoro mpHToka (Ho 20—25%) ans KoMNeHcanuu BLITSIKKHM H3 TAKHX
He6JIaronpUATHEIX C TOYKH 3DEHHs] BpEeJHOCTeH NoOMellleHHH, KaK 0OpYOHHE,
3aJIHBOYHBIE H JP., PEKOMEHAYETCS NOLABATh B CMEXKHBIE TOMEMIEHHS C MElib-
LIMMH BPeJHOCTSAMH.

B npusBenennoM mpuMepe pacCMOTpeHa JuTefiHas C MPOCTEAUIUM TeXHo-
JIOTHYeCKHM TpoieccoM. B KPYMHBIX JAuTEAHBIX PUMEHSIOTCS KOHBelepHoe
JIUTbe, JIHTbe TOJ AaBjleHHeM M ADYTrHe BLICOKONMPOH3BOLHTENBHLIE METOMNLL
JHUThs, CHendajbHBle rajeped JJs OXJaX[eHHs MeTajja, c¢ UIHpO-
KOi W CJ0XHOH MexaHH3auuedl BCeX UPOIECCOB, BKJIOYas TPAHCIOPT MaTe-
puaJIoB, HO MeTOIHKA MOACYeTa BO3AYX006MeHOB OCTAeTCS OfHA H Ta XKe.

Ilpumep 23. Ompeneautb Bo3nyX006MeH B CBADOYHOM Il€Xe, B KOTO-
POM TIPOH3BOAHTCS 3JIEKTPOCBAPKA Ha «PACCESTHHBEIX NMOCTAX» KAYeCTBEHHBIMH
snaektpoaamMu Mapku UM-7 1 OMM-5 nuamerpom 4—5 mm. Pacxon snekTpo-
noB 10 k2fuac, B Tom uuciae mapku UM-7—bH09%. Cuna capoyHoro Toka
180 a. Buicota uexa, cuyuras 0o HuxHero nosica depM, 7 #. O6bem 3780 m8.

Pemenne Tak Kak B LeXe HeT cTporo 3adHKCHPOBAHHEIX CBAPOYHBIX
MOCTOB, TO NMPHHHMaeM 00IMeOGMEHHYI0O BEHTHJSALIHMIO IO CXeMe «CHH3Y—
BBepx». O6meo6MeHHaa BeHTHASLHA CBAPOYHBLIX 11eXOB B 3aBHCUMOCTH OT HX
BLICOTH! OCYIIECTBJISIETCS 110 TPEM CXEMaM:

1) nmpu pacnonoxeHHH BHITHXHHX BO3LYyXOBOJOB HA TaK Ha3plBaeMoOH
ONTHMAaJILHOR BEICOTE MPHTOYHHIH BO3AYX NMOAAETCH «PACCESHHO» B pabouyio
30HY C MaJlkIMH CKODOCTSIMH;

2) B BBICOKHX leXaX, B KOTODHIX BLITSI)KHble BO3JYXOBOZALI MPOKJANLIBA-
IOTCS Ha BBICOTe, 3HAYHTEJBHO NPEBLIUAIONIER ONTHMANBHYIO, NPHTOYHHIT
BO3IYX MOAaeTcs COCPefOTOYEHHO Ha BhicoTe 5—7 m or moja. BoiTaxka
TOXe MeXaHuyecKas (yepe3 MIAXTHl, PACHOJOXKEHHHE B TEPEKPBLITHH nexa);

3) cxeMma c paccessHHOHM mojayeil Bo3Ayxa B paGo4yio 30HY U MeXaHHYe-
CKOH BBITAXKKOH, yCTpaHBAaeMOH B INMepeKpPHITHH lieXa, NPHMeHseTcss B BhHICO-
KHX 1leXax npu GoublInx Bo3gyxoobMenax (Goabme 36000 m3/4ac uwa 100 m3
IJ0IAagK moJsa);

Jlns 5KOHOMHMH pacxoja Temsa Ha NOLOrpeB HapYMKHOro BO3JQyXa MOXK-
HO TIPHHSTH PELHPKYJSAIHIO BO3AyXa ¢ 0053aTelbHOM OYHCTKON €ro OT TMBNIH.

OnTuManbHasg BeicOTa! 3aBUCHT OT CH/IBI TOKA ¥ JHAMETDOB 3JEKTPOLOB.
B Hauem cayuae onTHManbHas BhicoTa paBHa 6 m. [IpuHUMaeM mepBylo cxe-
MYy BEHTWISILHH, AJIS KOTOPOH pacXon BO3LyXa Ha | Ke CKUT'aeMbIX 3JIeKTpPo-
a0B cocrasaser: gas LIM-7—5000 x3, nng OMM-5—3500 ke [33].

O61pem Bo3nyxooOMeHa B Iexe

L=5000-5+3500-5=42 500 x3/4ac.

Ilpumep 24. B cocraB peMOHTHO-MeXaHHYeCKOH MacTepckol, pasmelleH-
EOH B OJHOSTa)KHOM KOpNyCe BHICOTOR 5 M, BXOUAT CJAENyiOlllMe LeXHd H
oTjeNeHusl ¢ 000pyAOBaHHEM, B KOTOPHIX BHUENSIOTCS BPeIHOCTH:

1) MexaHHyeCKHH 1HeX, ofmas ycTaHOBOYHAS MOIIHOCTh CTaHKOB
Ny = 100 K8T ¢ 3MYJILCHOHHBIM OXJ1aXKI€HHEM; MAKCHMaJIbHOE KOJIHYeCTBO
paBoramoumx B cMeHy 32 desoBeKa; o6beM 1exa 2060 u3;

2) maudoBanbHOEe OTAEJEHHe o6OPyNOBaHHOe NABYMS CTaHKa-
MH: 06aupoyHo-mIKndoBanbHbIM Tina 3M636 ¢ aByms Kpyramu dy, = 600 um
¥ TUIoCKO-uluoBanbubiM THNA 3756 ¢ AByMs Kpyramu, dy, =500 ma;

3) 3aToyHOe OTHEJNEHHE C ABYMA TOUMJIBHLIMH CTaWHKaMy THUNA
3633, kaxAui Ha ABa Kpyra d,p= 300 mm.

! OntHManbHas BHCOTA —3TO BLICOTA, Ha Koropoft HabGmonaercs uanboabllas XOH-
LUEeHTPALXUs NbLIH,
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Mecrto ctpoutenscTBa Mactepckoit — Kypek. Onpenenuts  BO3ayxo-
o6MeHB BO BCeX NMPOM3BOACTBEHHBLIX INOMeEILeHHSX.

PEIWMEHHE

MexaHuuecKu i pmeXx. BpenHocraMu SBAAIOTCS TEIVIOBLIAENEHHS H
BJIaroBble/JEHHs] OT PaGoTalOUMX CTaHKOB H Jiofefl. Konnuecrso Baaru W,
BLIAeNsieMOl B NoMelleHHe OT paGOTaiOIHX CTAHKOB NPH OXJAXKAEHHH HX
aMyJbcHed, onpenensiercs U3 pacyera 150 e Ha 1 K6T YCTAHOBOYHOH MOIIHO-
CTH.

KoaxyecTBo Blaru, BulAeasseMoi JI0AbMH, 0OLIYHO MPHHHMAETCH PaBHLIM
160 2/uac Ha omnoro paGoTarouiero.

O611ee KonnuecTBO BbIfeJseMOH B 1iexe BJaru

W = 0,15N,.; + 0,16 1; (52)
W=0,15-100 4- 0,16-32 = 20,1 xz/uac,

TIe 7 — KOJH4ecTBO Jaiopef.
KonuuecTBO BHIENAKOIIErocs TenJa:
a) paGoTAIMHMKH CTAHKAMH TpPH OX/NaXXAEHHM HX 3MyJbceidl (a=0,2)

Q= 172Ny (53)
Q=172.100=17 200 xxaafuac;

6) paboTamIMUMH JIOABMH (CYHTas TelJOBHAEJEHHS ONHHM YesloBe-
koM 100 kkasfuac)
Q;=100-32=3200 kkaxr/4ac.

Bceero Q=17 200+ 3200=20400 xxas/4ac. OnpenensieM Bo3LyX0OOMEHH!,
3umHHuit pexuM [Tapamerpsl Bo3ayxa nomeutenus: ¢, = 16°% ¢=70%;
d,= 8 e/ke. [MapaMeTpsl HapyKHOro BoO3AyXa: tup= —I13°% ¢,= 84%;
20,1.1000
dy,=1 &/xe. Boanyxoobmen no Bnare (16) G= ——— —=2870 ke/uac, To
xe B 06beMHbIX efuHunax L=2340 m3/uac, uTo paBHO OLHOKPATHOMY BO31Y-
xo06MeHy.
Uro Kacaercsi TEIVIOBBIAEJNEHHH, TO OHH KOMIEHCHDYIOTCS TEIIOnoTe-
paMu.
O6beM TNOMel(eHUs, NIPHXOASNIIMACT HAa OAHOrO paGOTAMOLIEro:

L =20 = 65> 40 w.

Tak Kak L’ Gosee 40 43, To npu KpaTHOCTH BO3AYyX006MeHa 110 Bjare, pas-
HOM eJHHMIlE, MOXKHO B 3UMHHH NEPHOJ HCKYCCTBEHHOI'O BO3/yX006MeHa He
yCTpauBaTh, OIPAHMYHBAACDL JIHIIL NMEPUOAMUECKHM IPOBETPHBAHHEM IIEXA.

JleTuun#t mepuon Pacyer Bo3pyxoo6MeHa BefeM T0 TEIVIOBLIjese-
HusM: ¢, =23,6°% Q. = 9800 xxas/uac.

Benuunna obmero H36LITOYHOTO Temaa

Qus6 = 20 400 4 9800 = 30 200 xraaf4ac;

_ Ques _ 30200
9= "L = 2060

= 14,7 rkraa/m® wac<20 rraafm3 uac.

B paccmartpuBaeMOM ljexe TEIVIOBBLIAEJNEHHs] He3HauuTeabHbl. s Takux
IIeXOB JOMyCKaeTcs B JIETHHI NMepHOJ NpeBbILIeHHe TeMIepaTypsl B paboueil
30de He Gosee ueM Ha 3° [24] cBepX HapyXHOM TeMmnepaTypsl:

tps = 23,6+3=26,6°
Pacxox npHTOYHOro BO3myxa
. 30 200
"~ 0,24 (26,6 —23,6)

=41900 xe/1ac.
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O6bem mpuTOKa

G 41900 .
L,= e 1079 = 35500 a3/uac.
Kpartroctb BO31yxoo6MeHa
o 38500 _ oo
2060 — 7

Ilpu temmnepatypHom rpaauenre 0,3° ans MexaHHueckux uexos [29] Temme-
paTypa BO3yXa MOJ TOKPHTHEM LeXa fys=tp, = 0,3 (h — 2) = 27,5,
O6beM BBHITAKKH

G

Y215

L.= = 35700 x3/uac.

B nepeXoaHblil U JieTHUH NepHOJB! MpPeflyCMaTPHBAEM eCTeCTBEHHYIO BEH-
TUJSILMIO; TIPUTOK 4Yepe3 OKOHHble (paMyrd, BHTSKKY yepe3 INAXTH HIH
JdehyiekTopbl Ha Kpbille, TaK KaK (oHAPb Hal 3/1daHHeM OTCYTCTBYeT.

inupoBanbHOe M 3aTOYHOEe OTAeJeHHS BperHocTsio AB-
JsieTcs MblAb, BhIIeas0nascad B noMelnenusi npH pa6ore abpa3suBHEIX KPYTOB
B IIpOIecCe 3aTOUKH MHCTPYMeHTOB u mndoBKH Merannousfenuil. Tak kax
ob6meo6MeHHas BeHTHAsInUA NTpU 60pb6e ¢ mblibio Mad03dhdeKkTHBHA, TO NPHU-
MEHSHIOT MECTHble OTCOCHI-KOXVXH HJIH BOPOHKH.

B ycinOBHH Hallero mpHMepa 3ajJak THN CTAaHKOB, MOTOMY 4TO He Bce
manoBaJbHble H 3aTOYHBIE CTAHKH TPeOyioT yCTPOHCTBA MECTHBIX OTCOCOB.

KoanuecTso BO3Ayxa, yAaaseMOro OT MBUIAIIMX CTAHKOB, ONpeLesasercs:

a) B ciydae ycTpoiicTBa YKDBITHA B BUIE KOXKyXa — mo dopmyJe (51)—
npu auamerpe Kpyra d,, < 250 wux L= 2d,, m’/wae; npu 4, =250+
~+ 600 s L=1,8d,, #*nac n npu d, > 600 sn L =1,6d,, n®1ac;

6) mpH YCTPOHCTBe BOPOHOK, YJaBJMBAIOWIUX MNbLAb, — [0 HOMOTpaMme
(puc. 27).
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Puc. 27. Homorpamma ans pacuera oGbeMOB
QTCOCa  3ambpliieHHOTe  BO3LYXa OT BOPOHGK
CTaHKOB
X — paccTOsHHE OT BODOHKH g0 GJaHuxajinielf KpPOMKH
£pyra B MM, L — xoaMuecTBo ynaJjseMmMoro BO3NYX3

B M3/4ac, d — guaMeTp KDYrJIOH BOPOHKH B MM!
J — naomwafs ceyeHUs NPIMOYIOJbHOY BODOHKH

Ornpedessiem 06bemMbl OTCAChiBA@MOT0 BO31yXa, YUUTHIBAS, UTO B CTAHKAX,
NPHHATHIX B NpUMepe, yCTPAHBAIOTCH KOXKYXH, a He BODoHKH. OGbem orca-
CHIBACMOI'O BO3JyXa OT OJHOrO Kpyra npu auaMerpe 600 mm L=15 , =
=1,8-600=1080 m3/«ac u 1. A. Januble noacyera CBeJeHbl B taba. 4.

6120

KpatHocTb Bo3RyxooGMmeHa # =g n = 31.

Ilnist yianeHdst 3anbIeHHOTO BO3JyXa OT CTAHKOB IPHMEHSIETCst Mexaru-
yecKas BHITSKKA C OUUCTKOH BO3AYXa B NBLICOTAEJHTENAX Iepej BHIyCKOM
ero B armocdepy. B ornenenusax HeGonbuioro o6beMa 1/ BO3MellleHHs Bbl-
TAXKKH HeOGX0AMMO YCTPAUBATh MPHTOUYHYIO BEHTH/ISIHIO WK JesaTh Opoe-
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MBI B MeperopoiKax /s NOCTYNJIEHHs] BO3JYXa eCTeCTBEHHLIM MyTeM H3 cO-
CeIHUX 1eXOB, He COAepPKalUuX BpegHOcTeH.

[pyrum pelllenHeM Bompoca fiBJsieTcsl yCTAaHOBKA y CTAHKOB arperaros-
NBLIEOTARAHTENeH ¢ MAacCAsHLIMH QHJIbBTpAMH, NMPHMeHseMbIX [JIs1 CYXOH He-

Tab6auua 4

OfpeM OTCACHIBAGMOTO
BO3LYyXa B M3fuqc
Hanmenosanue CTaHka CTT;::(a dyp B MM KoKleuyqreocBTBo
. 0T QIHOro o6mHA
prra
O6anpouno-mangosanbuplt . . . .| 3M636 600 2 1080 2160
MaockowudoBateued . . . . . .| 3756 500 2 900 1800
Tounaeyp®# . . . . . . . . .| 3633 300 2 540 1080
" 3633 300 2 540 1080
Beero . . . . . . ... ... 6120

BOJIOKHHCTOH nblad. 3acachbiBaeMbll OT KOXKYXOB BeHTHJSITOPOM  BO34AyX
[oc/Jie OUHCTKH B TNBUIEOTAeaWTeNe H (QUAbLTPE BO3BpAalllaeTcss B NMOMeNIeHHe.
Mpumep 25. Onpenenurs BO3AYX00OMEH B 3JIEKTPOPEMOHTHOM OTJEJEHUH
PEMURTHOIO LEXd, LOLPYAUBANNOM BanNHUh ANA MUAPSBITER  HOORTHHHUNHSH
JnaxoM. BanHa 3aknrouena B mkad c padounm mpoemom 500X 700 mm, ot
KOTOPOTO yCTPaHBaercsl MecTHBIH orcoc. Kpome Toro, B OTAe/NeHUH YCTallOB-
JleHO o6opynoBaHue ¢ o6ilell MOIIHOCTLIO 3JeKTpoaBUraTeneir 12,5 kar. Ten-
JIONMOTEPH TOMeIeHUsT NMPH fyo =-—20° cocraBasior 8000 xxasf«ac; ty =16°.
Pewmwenue, [lpy onepauusx NOKPHITHS, OKYHAHHsSI H OKpacKH MaTepHa-
JIOB B H3eJIMH, CBA3AHHBIX C NPHMeHEHHeM JeTyuyHX PacTBOpHTesell, CKoO-
pocTb ABHAEHHT BO3AYyXa B pabouyux mpoeMax NpHHUMAeTcsi B 3aBUCHMO-
CTH OT TOKCHYHOCTH HMEIOLIMXCSl B 3THX PACTBODHUTENSIX KOMIOHEHTOB. B na-
lieM cJayvae B COCTaB PACTBOPUTENS BXOAMUT GeH30J WJIH TOJNYOJ, NPH 1ia-
JUYHM KOTOPBIX CKOPOCTh BCACHIBAHHS NpHHHMMaeTcs B mnpefenax 0,5—
0,7 m/cex [26]). [Ipumem v=0,7 m/cek.
O6bem BO3nyXa, yaassieMoro yepes paGouuit mpoem:

L = 3600 vF x3/uac; (54)
L=3600"0,5-0,7+0,7=~900 m3/uac.
TennioBbienienus B LeX OT sjeKkTpoasurartesnell mo ¢opmyie (53)
Q=172N, =172.12,5 = 2150 xwranjuac.

BuMHuil mepuon TennoBblaeleHHs MeHbuie Temjonorepn. Jdeduurur
rersia Q=8000—2150=5850 kxa./uac KoMmImeHCHpYeTCsl IPHEOPAMH  OTOM-
JeHus,

Nepexonumiinepnon (t, =+10°. OnpenennM teMnepatypy B ue-

‘Xe, Aas 4ero cocTaBHM ypaBHeHHe TenJyioBOro 6aJjanca:

. tg— 10
¥ Q =-8000 m = 2150 KKanfuac,
otkyna ¢, =19,6°, uto nonycrumo npu Jerkofi paGorte [24).

JleTnn# mepuon [locrynieHue Tema B ileX 3a cuer PajHaLHH CO-
crasaser 2250 kxasfuac. O6mue Temnousbuitkun 4400 xkaa/uac;t, = +23°%
t,=2343=26°.

O6beM npHTOKA
- Qus 4400

L= = = 5130 wm3/uac.
0,24 7as (£s — £)  0,24-1,193 (26— 23)
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O6beM BHITANKKH

Ly, = Quss — M0 _ 5900 wuac.
0,24 128 (g — b)) 0,24-1,183-3

MecTHbIM oTcocoM ypaansiercss 900 #3/4ac. JlonoaHUTeNbHBINH BO31yX006-
MeH B Koauuectre 5200—900=4300 m®/4ac oCYIIeCTBJASETCA eCTECTBEHHLIM
NPOBeTPHBAHHEM UYepe3 OKHA.

Hpumep 26. B ranbBann4eckom oTmeseHUH
ycraHosJeHo o6OpydOBaHHe, MOKa3aHHOoe Ha
puc. 28. BpeAHOCTH ynafsiioTcsi: OT BaHH Gop-
TOBBIMH OTCOCAMH, OT 3JIeKTPOCBAPOUYHBIX Ka-
61H TaHeJsIMH PABHOMEDHOIO BCACHIBAHHS.

Pasmeprr cymunasHol KaMepsl nipu £, =80°
H eCTecTBeHHOH BHITSXKKe 1,5X2X2 m. O6beM
noMeluieHust 790 e,

:' 3 B OmnpepenuTs PacXoa BEHTHJISILIHOHHOTO BO3-
ayxa.
tl Pemenne. BpenHoCTAMH, BHIeaSIOIH-
i 4 MHCs B NPOLECCAX XHMUUECKOTO 00e3:KupHBa-
= ! HHH, 1paBaeHus U pocdhaTHPOBAHUS METAJIOB,
) ABJAIOTCA MapH lLileJoyel, KUCJIOT U JAPYTHX
pacTBOPOB, 4 NPH XPOMUPOBAHHH — XPOMOBHIH
AHFHADPHUJ, @ TaKXKe Mapbl cePHOA KHCAOTHL
B xkadecTBe Mep 60pb6pl C BPEXHOCTSIMH,

[ —

+
¥
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2 50
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Puc. 28. Tlnan ranabsanuue-
cKoro uexa

I — BaHWa XUMUUECKOro o6esXH-

pyBanus 1500% 800 mm; 2—BaHHa ~
B oo omveaes oops
% 1200 mm; 3 — BaHHa docdarH- M U U H I3 TCHA VKDHI-
poBauusa 1500 W 1200 mm; 4—sau- » 1P 6 YKP
4a xpomupoBauua 1500% 1200 am: TUSI B BHUJe BHITAXKHLIX HlKa(bOB HJId OOPTOBLIE
5 — BaHHB XOJOOHOH H ropAuei OTCOCH! (pI/IC. 29)

TIPOMBLIBKH; 6 — 3JIEKTPOCBAPOUHDLIE

ka6uHb: 7 — CVIIMJABHbIE — mkad B Haiem IpHMepe 1O YCJOBHAM TEXHOJO-

THYeCcKOro mpoijecca TpebyeTcs yCTPOHCTBO
6opToBrX orcocoB. Ilpu mwupHHe BaHHLI A0
700 mm OOBIYHO MPUMEHSIOTCS OJHOOOPTOBBbIE OTCOCH, MPH INKpuHe GoJjee
700 mm — nByx6opTosble. B paccmarpuBaeMoM npuMepe BCE OTCOCH JBYX-

60pTOBHIE.

M|

A= — 6)

Puc. 29. Buasl GopTOBBIX OTCOCOB

a — oBpuubIfl 0TCOC; § — ONPOKMHYTHIH OTCOC; 8 — OTCOC CO CLYBOM

CymiecTByeT HeCKOJILKO MeTO0B ONpeje/eHdsl pacXxoaa Bo3ayxa ajs 60p-
ToBBIX OTcocoB — metonsl M. JI. Busapenau, II. E. ®denoposckoro,
M. M. bapaHoBa u ap'. PaccMOTpHM 5TH MeTOAbl pacyera Ha NPHUMepe BaH-
HBl XHMHYECKOro 00e3:KUPHBAHKA

Merton U.JI. Busapenau KonnvectrBo ygansieMoro 60pTOBLHIM
OTCOCOM BO3AyXa 3aBUCUT OT yrsia ¢, 06pa3oBaHHOrO rpaHUIIAMU BCACHIBAIO-

™

mwero ¢akena. Ecan oTcoc pacnosioxkeH BAOAb CTeHE, TO ¢ = 5, /Ul CBO-
60HO CTOAMIMX BaHH @=3/2m.

i B CH 7—57 natotcs TOTOBble 3HaueHus pacXoja BO3AyXa A GOPTOBBLIX OTCOCOB B
3aBHCHMOCTH OT TabapWTOB BadHH M CKOPOCTH BBITSKHOTo (akesna.
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O6beM BO3AyXa, OTCACEIBAEMOTO OT BaHH ¢ TeMIepaTypodl KUAKOCTH
ty >t,, onpenendercd no QopmyJae

L=K K,5 }/ _'ﬂ gb31-3600 4d/juac, (55)

rie K;— xoatduuueHt 3anaca (K1=1,571,7o, a aas oco6o Bped-
HBIX BaHH — K;=1,75-+2);
K,— kosdduureHT 3anaca Ha MOJCOC BO3AyXa ¢ TOPLOB BAHHLI;

L5l OZHOCTOPOHHEro Goprosoro orcoca K= (1+7,)% At

b
asycToponnero — Ky=(1+ 5,)%
T, u T,— aGconioTHble TeMIepaTyphl pacTBOpa B BaHHe W BO31yXa
B IIOMeUIeHUH;
8 W [— WUNPHHA U AJHHA BAHHH B M,
B — Gespa3MepHaa XapakrepHCTHKa (A/as OZHOCTOPOHHEro OT-
coca 5=0,35, nas mBycTopoHHero — 5=0,5).
HOna nawero npumepa: 6=0,8 u; (=15 4

0,8 \2 3
[Mpumem K;=1,5; K2=<1+m) =1,14; ¢o= ?3,14:4,71; T,.=273+
+ 80 =2353°; T,=273 +18=291°; 5=0,5.

Tormga o6bem oTCACHIBAEMOTO BO3AyXa

L=1,5-1,14-05 )/ 4,71 =B g81.0,80 1,5-3600="5980 4*/uac.

Meton Il. E. ®enoposckoro. OfGbeM o0TcachBaemMoro OT BaHHBI
BO3/yxa onpeneaserca no ¢opmyJe

L=K KyK;vy, F-3600 x3/uac, (56)

rre K; — koadduunenT Ais yueTa BAMAHHs BBHICTYNAIOIWIMX yacTed, 3aTpyn-
ARIOIMX ABHIXeHHe Bo3AyXa K mienu (Ki=1,7);

K, — xosdduuneHT 3amaca HAa CKOPOCTb BO3Ayxa B paboueil 30He noMe-

I[eH}sl, KOTOPBIA NPHHHMAETC B 3aBHCHMOCTH CT IJIOTHOCTH pac-

CTAHOBKH OGOpYNOBaHKs, Ha3HAUeHHa BaHH W OrHowWeHds A K b

(h — BbLICOTA crneKTpa BPeRHOCTEH HAj YPOBHEM KHAKOCTH BaHHBI;

b — mypHHa BaHHK), [In1s9 oco60 BPeAHHX BAHH {XPOMOBBble, LKa-

e
HUCTHE H AP.) h/b——:—b—, rie e — WWpKHA WwenH. [ng BaHH C pea-

KM 3anaxoM (BaHHAW ofe3:kHUpUBaHWA © ap.) A/b=0,15; B
OCTaJbHHIX cayuasax h/b=0,2+0,25. B nawem npumepe npu A/b=
=0,15 u ckopocTu BO3AyXa B paboueli 3oHe v=0,25 micex
no rpaduky Haxonum Ko=1,1[5];

K; — kospduunent aas yuera pacrnosioXkKeHHs BaHHH B IOMELIEHHH,
[Tpu pacnosoxkeHHd BaHHBI TOPIOBOH CTOPOHOH K crene Ks=1,1;
aas c¢BoGOAHO cToAmMX BaHH Kz=1;

U, — CKOPOCTb OTCOCA BO3/AYyXa B me.m«;z B M/Cex; onpegesnseres nO rpa-

duky [3, 5, 7] B 3aBUCHMOCTH OT b, MAl (Af— pasHocTb Tem-

h
neparyp pactBopa B BaHHe U OKPYXKaiollell CpejH; npu—b‘=0,15,

At=80—18=62° u mmpure mean e=100 mm v,=2.48 nm/cex);
F — o6mas maowaap uiene B m2,
Ilpu orcyTcTBHH BHICTYNAIOUHX YacTeH

L=11-1,1-2,48-0,1-1,5-2-3600=3240 m3/«ac.
[Tpy HaAJMMUYHH BBICTYNAIOUIUX UaCTeil
L=3240"1,7=5500 m3/unc.
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Meroag MM. Bapanona (MUOT). KoanuectBo viansemoro Bo3-
ayxa OZHOGOPTOBHIMH M JBYXGODTOBEIMH OTCOCAMU onpejesnsercd no ¢op-
MyJe

3
L=aV i, —F, xIS #¥uac, (57)

rie a— K03 duLHeRT, NMPUEUMAaeMblil B 3aBHCHMOCTH OT IINDPHHE
BaHHH b W BBHICOTHI CIIEKTPA BPEIHOCTEH HAaL BAHHOW;
{, U t, —TeMIepaTypsl pacTBopa.B BAHHE W BO3AyXa B IOMEIIEHHH;
X — TMONPaBOUHLIHA KO3P(]PUUHEHT HA [VIyOHHY YPOBHS XKHUIKOCTH;
| — AnuHA BAHHBL B M;
S — nonpaBouHklit KO03(QdHLHEHT Ha NOABHKHOCTHL  BO3AVXa B
NOMEILEHHH, 3aBACAILUIR OT CKOPOCTH ero /[ABHXKEHHH -H pas-
HOCTH TeMmIuepatyp fy — fy.
3Hauenus @, A, x 1 S GepyTca u3 tabaun [13]. B nawem mpuMepe Af=62°
h=160 mu; a=350;, x=1,12; S=1,37.
Takum 06pa3oMm, KOJHUECTBO YAAJAEMOro BO3AyXa

3
L =350162-1,12-1,5-1,37 = 3180 .u3/uac.

[To nauueiMm CH 7—57, nonpagouHelit K03 DHUUNEHT HA KOHEUYHYIO CKO-
pocTh $akena Han 3epkaioMm Bauubel K=1,25 u L=2200"1,25=2750 x%/4ac.
CBoauM pe3ysbTaThl moiacyera B ta6i. 5*.

Ta6nuuab

Pacxox Bogayxa B M¥/«wac no Merory

Haumenosas ie panu
H. JI. Buna- II. E. deno- |M. M. Bapano-| cH 7—57
Ba

J peaian pOBCKOFO
XUMOGE3KHDUBAHHA & & o . o - 5980 3240 3180 2750
TpaBieHus CONAHOH KHCAOTOH . . 6940 1 900 4700 4 400
®ochorrnpoBamus . . o . . . «| 13300 6 230 4380 4375
XpOMHpPOBaHHA . . . . . . . . 9 560 6720 6470 7 000
35780 18 090 18730 18 525

3HauuTeJbHO MeHbIIWi 06beM Bo3ayxa norpefyercs NpH TPHMEHEHHH
GOpPTOBEIX OTCOCOB CO CIYBOM.
KonuuecTBo BeATH/ISIUHOHHOIO BO3AYyXa B 3TOM Cjyuae ONpefeNsercs Mo
¢dopmyne
L = 1800 Kbl M3/uac, (58)

rome b -— myupuUHa BaHHH B M;
[ — pgnuna > » »
K — kosdduunenr, 3aBUcainil oT TeMnepaTyphl KHAKOCTH.

3nauenusn kosdduunenrta K:

OPH £, =95 —700, . . . . . . . . . 0oL ee .. K=1

» by =60 e e e e e e i ... K=0,85
» Ly =40 e e e e e e e e e e e e e e e .. K=0,75
» be=20 ... 0 e e A e e e e e s K=0,5

* M3 cpaBHeHHs! NaHHBIX, NPHBEASHHBIX B TabJs. 5, BHAHO, UTO HaHGOJLINHE OTKNOHEHHS
naer pacuer mo merony H. JI. Busapesnan, uto ofbscHsAercs HEAOCTATOYHOH OGOCHO- |
BAaHHOCTLIO K03 GHIMeHToB 3a0aca ¥ OTCYTCTBHEM yueTa Takoro ¢akropa, Kak MOABHK-
WOCTh BO31yxa B noMmelllennu. Haubosee 6nuakue pe3ysbTathl MoJIyvaloTcs NMpH pacuete IO
merony M. M. Bapanosa u CH 7—57. Dru MeToanl ciaefyer PeKOMeHAOBATh AJsl NpaK-
THYECKHX PpaCyeros.
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OrnpenenuM KOJHUECTBO BO3AYXa, KOTOpOe HeoGXOAHMO H3BJeUL U3 MO-

MelleHHs1 GOPTOBBLIM OTCOCOM CO CAYBOM M3 BaHHBI XPOMHDOBaHHA.
Temnepatypa pacTBopa B BaHHe f, =45—60° npumemt, =60° n K=0,85.
Torpa obbeMm BBHITAXKKH

L,=1800-0,85" 1,22 "1,5=3300 M3/uac.

14

O6beM BHITSKKH [0 CPABHEHHIO ¢ JAHHBIMH paHee NMPHBEIEHHBIX MeTO-
I0B yMeHblIHJca B 2 pasa.
O6beM BHITAKKK OT OCTANbLHLIX BaHH:
s BaHHB QO6e3xHPHBAaHUA npu £, = 80° Ly = 1730 m?*/qac
» » TpaBJeHHUSA » by =40° Ly =2920
” . docbaruposanus , t, = 96° L,=138%0 .,
O6mHit 06beM BHITAKKH
N L=11840 m3/uac.

3
"

O61beM BHITAKKH OT BaHH yMeHbluica B 1,5 pasa. KosnuecTB80 nprrouHoro
1 .

BO3AyXxa AJ4 cAyBa NMPHHHEMAETCd paBHbIM '5— BhITAKKH.
BOpTOBbIe OTCOCHI €cO CAYBOM  pe-

KOMEHAYeTCHd MPUMeHsTb npu pabore

u a  — 7]
C OMHOH CTOPOHBI BAHHH U H™>2 M, HO v e !
NPH YCJOBHH MJHTEAbHOTO HaXomje- 8|
HUA B Hell of6pabaThiBaeMbIX aeraJei 265

H OTCYTCTBHSA BLICTYNAOMIHX yacre#
oéopynmaax—xm Hajg NOBEPXHOCTLIO pa-

l— 480

TPOCBApPOUYHBX HNOCTOBR, HaMmu
NPHHATA NaHeAb paBHOMEpHOro Bca-
ChIBaHHd, H300paskeHHas Ha puc. 30. 750

Jlennnrpanackoe orgenedne I[lpom-
crpoiinpoekra [25] pekoMeHayer cre- Puc. 30. ITanenb pa:zHOMEPHOrO BCACHI-
Ayioude CKOpPOCTH INPOXOXAa BO3AyXa _— cnep:;;m;_ﬂm cGoxy -
yepes XHBOe ceueHue TaHesHu: '

IJis BPeIHLIX HCHAapeHHH ¥ ra3on
2—3,5 m/cex; nng razoBHIX MOTOKOB B gMecH ¢ ropsyveil AHCIEPCHOH MBLIbIO
3,5—4,5 m/cex; 1N WHTEHCHBHOrO ra3oBOTO MOTOKA ¢ GOJBLUIMM COAEpIKAHM-
eM nucnepcHolt muin 5—38 m/cex. Tlpumem pasmeps! nanean 750X 645 mm,
fx=0,11 % u ckopocTb BO3ayXxa 4,5 M/cek.

OG6GbeM BHITAXKH OT OJHOTO IOCTA

L =3600f,v = 3600-0,11.4,5= 1780 x3/4ac.

t«—455—-—~—37

cTBOpA. - , |
O6beM BLITAXKH OT 3J€K- ”H' f

OcHoOBHIBasiCh HA JAHHBIX  CAHHTAPHO-TMIHEHHYECKHX  HCCAELOBaHHH,
I. A. Uodunos u E. M. DnbTepMaH peKOMEHIYIOT IDHHUMATL PACXOJ BO3AY-
xa B nopo6Horo poxaa naHenax 3300 m3/4ac na 1 m? raGapuTHOH maOUIANH,
KoTopas B 4,4 pa3sa GoJblue XHBOH MIOmMAnK ceuenus f, {22]. B namem mpu-
Mepe 3TO YCJ0BHe COGJIOAEHO.

O61beM BHITAXKKH OT TpeX mocToB Ly=5340 m3/4ac.

O6beM BHLTIXKKH OT cyWuabHOro mkada. Koanuecrso
BO3/1yXa, MOCTYNAlomero B IIKa(, NPX ecTeCTBeHHOM CYUIKe ONpefensercs
no ¢opmyse (37). Temmeparypa Bo3nyxa: B mkacdy 80° B nomemennu 18—
20°. Ins nmomcoca BO3AyXa B HHMXKHEH uyacTu ABepKH mKada npeaycMarpH-
Baercs uienan ceueHunem 1XO0,15 u; fi =0,15 #2. BoicoTy BHITSXKHOR TPYGHI,
CuMTAas OT LeATpa LiedH, npuHuMaeM H =10 u. [InamMerp ee Gyner 3aBuceThb
OT moTepb naBieHdsd. Pa3HoCTh KaBJieHui

Ho = h (e — Tso) = 10 (1,205 — 1) = 2,05 we/a?,
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[Tpu GapoMeTpHueCKOM IaBJeHHH Pg =745 mm pT. T

L, = 3600-0,62.0,15 }/ 2022058 _ 9100 utjuac,

O6uuii 06beM BBITAXKKH H3 lexa
L=18730+53404+2100=26 170 m3/uac.

3ITO KOJAHUECTBO BO3AyXxa HeoOXOoQUMO 1101aBAaTh B 1eX U BHIIIYCKATb H3 Hero
He3aBHCUMO OT BpEMEHH rozaa.

Kparsocts Bo3ayxoo6meHa
_ 26170

W~33.

Mpumep 27. Onpenenurs KONMYECTBO BO3/JyXa, yAajseMOro, 0fHOGOPTO-
BIM OTCOCOM OT BaHHbI LIMAHHCTOTO LMHKOBaHWs. Pa3Mepnl BaHHH: [=
=1200 mm; b=700 mm.

Pewenue. Tak kak teMnepaTypa pacTBopa HaXOJWTCa B Tpejpenax
18—20°, TO BaHHA OTHOCHTCH K YHCJY XOJONHBIX, H NPHBEACHHBIMH BHIIE
dopmynamu M. JI. Busapeaan 1 MMOT nonbsoBatbest HeMb3d.

B stom cayuae npumensem apyryto dopmyny WM. JI. Busapeanu:

L=K,Ki K,V © vs51b-3600 #3/uac. 159)

Jdans opHoGoprosoro orcoca pased Ko=1, 1aa asyx6oproBoro — Ko=1,3.
3uayenus K;, Ko v @ Te ke, uto 0 B dopmyrae (b5); Upy — CKOPOCTb pacC-
npocTpaHeHHsi BPeqHbIX BblgeJeHHH HAJ IIOBEPXHOCTbIO BaHHBI B M/CCK;
npuHuMaercsa B npegesnax 0,2—0,3 m/cex.

[Tpy BBIEJEHHUH «IIOJBIX Kanejab»

van = 5,8 Vd, mjcex,

Je d,— IHaMeTp Kamedb, MEHEMaJbHoe 3HaueHue d,=0,001--0,002 .
Bauna — cBo60AHO cTosimag ¢ OXHOCTOPOHHMM GopTOBLIM orcocoM. Crneno-
BaTeJbHO,
_ b\ 700 2__ .
K, = <1 +W> - (1 Jr4-1200) =132

© = 4,71; vy, =58 |/ 0,002 = 0,26 #/cex.

Kosnuectso Bo3ayxa, orcachiBaeMoro GoptoBuiM orcocoM (Kg=1; K=
=1,5):
L=1-1.1,5-1,32}/4,71-0,26-1,2-0,7-3600 = 3380 .#?%/uac.

Ecan Hag GOpTOBBIM OTCOCOM MOCTABHTb BHICOKHH 3KpaH WJH CHENarThb nepe-
TOpPORKY, TO paclpocTpaHeHHe BcachlBawoniero (akejga yMeHBIIMTCH 1O Be-

JIHlIHHbI’é" . B stoM cayuae L=1950 m*/uac. TTo naunmm CH 7—57, L=

= 2625 m%/uac.

Npumep 28. I'apax paccuntan Ha OJHOBpPeMeHHOe npeGbBaHKe 35 rpy-
30BHIX aBTOMalIMH tuna [[A3-51, U3 HHX Ha CTOAHKe HaxXomsaTcs 27 MalluH,
Ha MOCTaX CMa3KH, OCMOTpa M peMOHTa—6 H B MecTax MOHKH H y6OpKH—2
aBTOMalKHLL, MaKcuMaibHOe KOJHYECTBO aBTOMAUIKH: BHIE3XKAIOMHUX B Te-
yeHHe yaca M3 rapaxa—I15, Boappamaromuxca B rapax—I10.

Otpenende ocMOTpPa, CMa3KH W PeMoHTa (npoguiakropuil) o6opynosa-
HO TpeMsd [OCTAMH, KaXK/Abli 03 KOTOPBIX MOXKeT 00C]yXUTh B TEUeHHe Yaca
4 aBTOMaUIUHBH.

Onpeneauts MakCHMaJbHOe KOJIHYECTBO BO3JyXa, HeOOXONHMOro njis
pacTBopeHHS Bueasomielfics OKMCH YIVepona, M3 pacueTa NpeleNbHO J0-
NyCTHMOH KOHIEHTpalHWK B NOMeLIeHUAX rapaxa.

=
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PemeHHde DByneM cynrath, YTO Bble3g U BO3BpalleHHe aBTOMOGHJel
B TeyeHHe yaca IPOMCXOLSAT yepe3 PaBHble HHTEPBAJH BpeMeHH. MoXHO
IPUHATL HAa OCHOBAHHMH CYUIeCTBYIOINEro OMbITa KCIyaTallMd rapaxei cie-
AVIONIYIO [IPONOJMHTENBHOCTh ONepaluii:

BbI€3I I'DY30BOH aBTOMAaNIMHBLI M3 rapaxa . . . . e 5 MHH.
BBbe3N B rapaw ¢ yCTaHOBKOH aBTOMAUIMHEI Ha MecTo croamm ;
ra3oBanve B NpoQuAaKTOpHH . . . R N

(B 3aBHCHMOCTH OT XapakTepa onepauml)

Ecan pacxop ToniuBa aBTOMOGHJIsI HEH3BECTEH, TO ero ONpeendioT IO
dopmyae
B=0,50ayN xejuac, (60)

rae 0,5 — yneabHblil pacxox TomauBa B Ke/4ac Ha 1 4. c.;
N — MmomuocTsy gBuraTens B 4. c.;
Kosdduuuenr o npuHumaercs: npu nporpeBe H Bble3[e aBTOMAHIHHKI U3
rapaxa—l; npu Bbe3fe B rapax U yCTAHOBKE aBTOMAIUWHLI HA MECTO—
0,75.
B Hauwlem npriMepe npH MOUIHOCTH ABHrartens asroMaiuunsl I'A3-51 N=
=70 2. c. pacxox TomauBa GymeT COCTaBAATh: B MEPHOA Bhie3fa U3 rapazxka

B=05-1-1)70= 4.2 /ce/ttac, B NepuoOX Bbe3ga B rapax B=05-075-

1/ 70=3,15 ke/4ac.
KoaunyecTBo OKHCH YIiepoja, BHIEASEMON MpH ra3oBaHHUM aBTOMOGHJA:

Geo = 15 Bp/100 xejqac, (61)

raie B — pacxon ToninBa B K2/4ac;
15 — KonuuecTBO BHIXJIONHBLIX 'a308, 0O6pa3ylomuxed Ipu cropaHuu 1 xe
TONJIUBA, B K2/Ke;
p — NpOLEiiTHOE cogepxkanne CO B BHIXJONHBIX ra3ax.
B saBucumecTH oT xapakrepa paGoThl ABHratens p npuHuMaercs (B %):

NpH 33aBOJKe, NPOFPeBe XOJOFHBIX ABUTareNefl U Bhie3Ge u3 CTOfHKH . . .5
NpH BDBE3AC M MaHEeBPUPOBAHEM aBTOMOOMJEH /i YyCTAHOBKH Ha Mecro . .2

Jsuratenp cudTaercsa XOJNOZHBIM, eclAH OH Gojiee yaca HaXOAUTCA B He-
pa6oyeM COCTOSIHHH.

KonuuecTBo BeHTH/IALMOHHOIO~B03/1yXa, HEOGXOMUMOr0 IJist pacTBOPeHHs
CO no npeaenbﬂo JONYCTHMOR KOHUEHTPALUH:

I = _G%Eéﬁﬂ’_of W3 uac, (62)

rje Gco — KOJHYECTBO OKHCH YTJIepOJda, BblJeddeMOH KamxAbM JBHrare-
JeM, B Ke/usac;
{ - NPOLOJNKHUTENBHOCTL Ta30BAHHUS [ABHratens B MHH.;
n —uaubonaplliee YUcA0 aBTOMoOMJel, rasyionux B TeueHHe yaca;
menbHo monycruMmas koHuentpauusg CO; Kco =0,03 2/md.

Tlpu nnm/pelbﬂocm paGoTel B 3arazoBaHHofi atmochepe 15—20 muH,
YTO OJBIUHO WMEeT MecTO B CTOSHKaX aBTOMAIUWH, NPefeibHO AOMYCTHMAfA
kouuentpauusg CO moxer Gbrth noBwluena a0 0,2 2/m® [24].

Croganka. OueBuano, HaubGoJbiee Bolgenenne CO Gyger npu Bhe3ge
aBTOMOGHMEH U2 rapaxa. [lo stomy neprony u GyaeM oNpefensTb BO3AYXO-
oOMeH.

KosnuectBo BhiZensiouiefics OKHCU YIVIePOAs INpu Bhle3ge OQHOH aBto-
MauIMHBLL U3 rapaxa, OTHeCEHHOe KO BPeMEeHH, PaBHOMY OLHOMY uacy:

5
Gco=15-4,2 o5 = B 19 wefac;
=5 MuH.; n=15; K=0,2 2/m5.



Ilo dopmyne (62)

3,15-5.15-1000
0,260

= 19700 x?/uac.

Mpul npuHAAM paBHOMepHbLIH Bble3X aBTOMallMH B TeYeHHe yaca, HO B
NpakTuKe OGHLUHO HaufoJjblllee KOJNUYECTBO AaBTOMAIIHH Bhle3XKaeT B Haya-
Je paGoTH B TeueHHe NepBuIX 15—20 wmuH.

ITpy HepaBHOMepHOM Bble3fe aBTOMAIUUH O0GbeM BEHTHJALHOHHOTO BO3-
AyXa ONpefelNsioT IO TOMY OTpPe3Ky BpeMeHH, B KOTOpulit 6yxer HauGosee
MHTEHCHBHOe raszoBaHHMe aBTOMOGuJed.

[IpuHAB 3TO BpeMs paBHbLIM 15 MHH., MOJYIHM

G tn'-1000

" 3
L—_——IS-O,Q M3luac, (63)

rae n’ — HauboJblilee KOAHYECTBO ras3ylouldx aBToMoOuaeir 3a 15 muH.
Ilycrs B Hamiem cayuae n’=>5, Torla o6beM BeHTHJASLHOHHOIO BO31yXa

3,15-5.5-1000
T 15.0

Ilpodunakropuit. MakcuManbHOe KOJHYECTBO OOCHY:KMBAEMBIX B
TeyeHHe uaca asroMamunH— 12. [penesbro gonycriamas koullentpauus CO
npu NmoctosiHHOM mpebniBanun giofelt K=0,03 2/u8 [IpopomkurensuocTs
razoBaHusl C yYeTOM TOrO, UTO MOHKa aBTOMAUIHHbl B NpOGHJIAKTOpHH He
MPOU3BOIUTCH, TIPHMEM t—1,5 MEH.

KonunuecTBO BHAENAOMENHCA OKHCH yraepoaa

= 26 300 M3/yac.

Gco = 15-3,15 W—O,.QS re/4ac.

KosaunuectBo HeOOXO0AUMOro BEeHTUJAAUHOHHOTO BO3AyXa

_ 0,95:1,5:121000 _ g500 oy
0,03-60
3 s3Toro KonuuecTBa BO3Ayxa MOMMKHO MOLABATBCA B KAXAYI0 PEMOHTHO-
CMOTPOBYIO KaHaBy He MeHee 1500 m3/zac, octanbHOH BO3NYX BHIIYCKaeTcs
B padouyio 30HY HOMeELIeHHS.

BoiTaxkKa H3 BepxHeil 30HH ycTpamBaercsd MexaHHYecKas HJK eCTECTBEH-
Has yepes waxTehl U geduaektopn.. HUro Kacaercs moAcOGHO-NPOHU3BOICTBEH-
HBIX NOMemleHH, TO AJdA JNOKAJU3AlHH BLIAEAAIOMKXCS B Ipollecce paGoThH
BpenHOCTed B HHX YCTpPamWBalOTCid MeCTHhle OTcochl, Meronnka mnojgcuera
BO3JyX00OMEHOB TpH HAJHUHH MECTHBIX OTCOCOB M3J0XKeHa B IpHMepax
18—27 n mostoMy MnuI He GyneM ee paccMaTpHBATh.

Mpumep 29. Onpenenurb KOJAHYECTBO BO3AYXa 1Ji BEHTHJALNMH DEMOHT-
HO-HCIILITATENLHOR CTAHIHH, HA KOTOpoPI NPOH3BOAATCS PEryJIHpPOBKA MU HC-
noitaHde GEH3UHOBHIX ABHrartenell. MakcuManbHOe KOJIMYECTBO peryiaupye-
MBIX ABurarteneil — 2 [T, B yac Npu o6mell NPOJONKUTENLHOCTH PEeryJaupoB-
ky 15 Mun. KosiuuecTBO HCHOHTATENBHHX CTEHAOB ABa, NPOJOJKUTEIbLHOCTh
rcnsiTaHds 1 vac. KosdunuenT oHOBpeMEHHOCTH ra3oBaHus JABUrartenei
1. Haubonnumiasgs MOWIHOCTh HCIBITHIBAEMBIX H DEryJaHpyeMblX JBHrarteseft
93 4. c. Oxnaxnenve LUJIHHAPOB ABHraTeneH NPOHU3BOIHTCS NMPOTOUHOH BO-
Ji(e)’ 8

Peumenune Bo BpeMa peryiupoOBaHHS k HCILITAHHS TPOHU3BOAUTCSH
,MecTHOe yiaJieHHe Ta30B C NOMOIIbI0 THOKHUX IIJIAHTOB, MPUCOEIUHSEMBIX K
BHIXJIONIHKIM TpyGaM pgBuratesedl. BLIXJONHBIE raskt U3 LIJIAHIOB BhOpach-
BaloTCcA HAapyxXy uepe3 TpyOrl puamerpom 100 ma.

B pacueTe yUdTHIBa€TCs MPOPHLIB Fa30B B NOMeIeHHe Yepe3 HelJOTHOCTH
CTHIKOB IIJIAHIOB U TPYG B pasMepe: npu perynuposke 10%, npu ucnnitanuu
5% oT o6uero KoauuecTBa BLIXJOMHBLIX 'a30B.
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HenwrtatensHaa crannusa OO6beM BEHTHIALHOHHOTO BO3AYXa
nopcuuteiBaercs 1o CO ¢ npoBepkOH Ha TENJOBBINEJEHHsT OT PaboTalOUIHX
ABurartenef.

[Ipu omnpeseseHHH pacxofa TONAUBA KO3Gh(HLUHEHT a NpUHUMAETCs PaB-
woiM 1,5. Tlo dopmyane (61)

B=105-15 V93 =7.25 re/uac.

[TpouentHoe cogepxatnre CO B BBHIXJOMHBIX Fas3aX NPH HCNLITAHHH ABHIA-
1esiell Ha crenge p=3%.
KosnuecTBO Bhidensiomeicss B MOMelleHde OKHCH yriepoga uepes He-
MJIOTHOCTH CTHIKOB lujaHra H Tpy6 npu pa6oTe OXHOro ABHraTess
3
Gco = 0,05-15Bp/100 = 0,05- 15.7’2556 = 0,16 xe/uac.

Pacxoa BeHTHAALMOHHOI'O BO3fyXa C yYeroM TOro, YTO rasyior jaBa ABHIa-
TeJI B TeYeHHe yaca W NpeiebHo jgomyctumas KoHueHrpauusa CO B nome-
wenun K=0,03 2/u3

J _ _Gcotn-1000 _ 0,16-60-2-1000

K 60 0,03-60

= 10670 w3/uac,

OHpelIEJIHEM KOJHXUECTBO TeEIJja, BbLIAEAAEMOIO B IOMEIIEeHHEe Npd paﬁoTe

asurareneli. TennoTBopHas cnoco6HOCTL GeH3WHa Qh=11000 kxaa/xe.
O6uree KOMHYECTBO TemJa, BhAeasieMoro npu paboTe ABYX JABHraTejeH:

Q= BnQt =7,25-2-11000 = 159 500 xras/uac.

W3 s371oro Komnuyectsa rtemsia nomajgaer B momewienne: 80% npu Bo3ayui-
HOM OXJAaKIEHHH WJAH LUMPKyJAHpyiomledl B paguaTopax BOJLOH; 25% npu
OXJIAMXKAE€HUH NPOTOYHOH BOLOH.

Tak Kak 1m0 3agaHHMI0 OXJa)AeHKe LUHAHHIPOB NMPOH3BOAHTCS NPOTOYHOH
B0o10#, T0 Qe =0,25 - 156950040000 krar/4ac.

Ecay nmpowussecTd moacuer BO3AyxX00OMeHa TO H3GBITOYHOMY TeILTy, TO
OKaXeTcs, YTO B JETHHH MepHOJ OCHOBHOH BPeJHOCTBIO GyHeT dBAATLCA
TelJIOBLIZeJeHHe OT paboTalolux [ABHratesied, a B 3UMHHI -— OKHCL YyTJe-
poxa.

OTneneHHe peryAupoBKH aABUTrateaei. Jlada onpemeneHus
pacxola TOIJIMBA IPH peryJHpOBAHUM [BHUTATeNell @ NpPHHUMAeTca paB-
HBIM 1.

Pacxon tonsnnBa Ha oguH gBHraredb no dopmyne (60) B=4,82 ke/«ac.
Conepxanne CO B BHIXJONHHEIX rasax npu pabore fgBUraTesied BO BpeMs
pery;iupoBaHusi npuHuMaercs p=>5%.

KonndectBo BHAensiomerocs B noMemienne CO Ha oaWH  [IBHTATeNb

Gco = 154, 82 — 100 = 3;6 rKefyac.

Ilo ycnosuio fn=15 mun.; K=0,03 2/m3

L = 3:8:15-1000 56660 48/40c.
0,03-60 .

Hpumep 30. Ins mMOKpPHITHS MOBepXHOCTEH KpYNHOraGapHTHBIX ACPEBsiH-
HBIX KOHCTPYKIMH HHTpPOSMaJbi0 B MajdpHOM aHTape IpHMEHsdercd pac-
cessHHAs KHCTeBas OKpacka. 1

[lepen ynorpeGieHHeM B KpackKy BBOAMTCA PAacTBODUTEL c¢ JAoGaBKOf
pasxuxkuTend. Pacrgopurens BBOJMICA B KOJIHUECTBe 70%, a pa3xuUKM-
Teab — 15% (x Becy amanu}. ~

Becogoit cocraB pacTtBeputens (B %): aueron — 80, Genzon — 20. Beco-
BOH cocraB pasxixureas (B %): aueron — 30, atunosHil cnupt — 10, Gy-
THJIOBBH cnupT — 10 u Gensona — 50. .

Onpenenuts BO31yX0OOMeH B MaJdDHOM aHrape, ecid B yac OKpaLIH-
Baerca 100 m? nosepxuocru usneaud. O6nem nexa 6000 #3.
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Pewenue Pacxoa HHUTPO3Manu mpu KHCTeBOH OKpacke uajennuit 160—
180 2/m%. Tlpumem aasa pacuera 170 e.
O6muil pacxox 3MaJju

Gyp =100-170=17 000 2/«ac.

KonHuecTBO BhIAEAAIONNXCSA B MOMeN|eHWe NaPOB pacTBOpUTeNed U pasxKu-
XKutesael MoxeT ObITh ONpejpeseHO 1o gopmyne

g=mG,c 2/4ac, (64)

rue  G,,— pacxox NAaKOKpacOUHBIX MaTepHasoB B 2/«ac;
m — BeJUYHHA KOMIIOHEHTA pACTBODHTENs HJHM PA3KMNKHTEAA B JIO-
JAX K Becy JaKOKPACOUHBIX MaTepuHados; ’
¢ — KO3 HIMEHT HclapeHHd.
Tax KaKk 1m0 ycnoBHAM IIPHMepa OKPAIIMBAKTCA I'POMO3IKHe LeTasH, TO, -
NpeiycMaTpUBas HX CYIIKY HellocpeICTBeHHO B liexe, npuMem C=1. -
BenuunHa Ka)KAOro KOMIIOHEHTA B JA0JAX K BeCy HHTPOIMAJH:

aueToH . . . . . . . e e e e .. m=0,8.0,74+0,3.0,15=0,605

9THUAOBHIA cOMPT . . . . . . .. . . M=20,1.0,15=0,015

6yTHAOBBIE , . . . . . . . . . . mg=0,1-0,15=0,015

OeHsoaT . . . . . e e e e e e my=0,2-0,7+40,5.0,15 = 0,215
¥m=10,85

Jto cocrasiser 85% x Becy Kpacku. ClenopaTelbHO, pacuer ciaenaH

NPaBMWIbHO,

Ha ocnoBauuu dopmyan (64) omnpenensieM KOJHUECTBO JIeTYUHX, HCHa-
PAIOLIKXCS B NoMmelleHde (B ef4ac):

AMETOH . v v v v v e e e e e e e e e g1 =0,605.-17 000-1 = 10 285
STUMOBBIL CUPT . . . . « « & « . o « . . g, =0,015-17 000-1 = 255
6yTUNOBBIL e e e e e e e e e e g3==0,015-17000-1 = 255
6EH30M . . . . . . . e e e e e g4 =0,215.17000-1 == 3655

[Ipu ogHOBpeMeHHOM BbIEJEHUH B BO3LAYX MAPOB HECKOJbKHX PpacrBO-
puTeJell MM pPa3fpaxKaloUmUX rasoB o6mHMH 00bEM BEHTHJAALMOHHOIO BO3-
IyXa olpejenseTcs KaK CyMMa O0LeMOB, HeOGXONUMBIX IJsa pa3baBienus
E'\amnoro pacTBOpUTENA HJH PAa3APaKalOUIEro rasa M0 CAHHTZPHON HOPMBI
26]. ‘ »

[IpenensHo poMycTHUMBEE KOHLIEHTPALMH pAacTBOpUTENEH
B Bo3nyxe pa6ouell 30HBl (B 2/m%):

AUETOH . v v v v v v e e e e e e e e e ... .. K(=0,2
ITHAOBBIT compT . . . . . .. . .. L e e e e e e . Ke=1
GyTHAOBBEA , . . . . . . e e e e e e .. K3=0,2
BEHBOM . o v v v ¢ ¢ 0 o .. . e e e e e e e e e e e K4=0,05

TpebyeMblil 06Bb€M BEHTHAAILMOHHOTO BO3AYXA
& g2 g3 8 10 285 255 255 3655

Ly=—H4 —+4+ =4 —= — 4+ — + — = 126 060 #?/1ac.
t K;+K2TK3+K4 02 T +o2+o,05 e ac
KpatHocts Bo3myxoo6mMeHa ‘
n— 126 060 _91.
6000

Npumep 31. B MaJsipHOM OT/AeJieHHH CO0pPOYHOro I11eXa C IOMOUIbIO MYdb-
BUPH3ATOPOB €XKEYAaCHO OKPAIIMBAOTCH MacAsiHbBIM JakoMm 150 m? KpymHora-
GapuTHbIX MeTajnousjennil. Pacxon saka Ha | m? OKpawMBaeMoll moBepx-
Hocti cocraBager 80 e. Jlak nepen ynorpefGieHdeM pasfaBiasietcs Yya#T-
CIINPHTOM C UEJBbI0 YMEHbIIEHHd BA3KOCTH. Pacxoj yadTt-cnwpura cocras-
aseT B BecoBoM oTHoweHun 50% ot pacxoma snaka. O6bem uexa 2500 m3:
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OnpenesurTs BEeHTHAALHONHLIE BO3LYyX000MeH B lexe,
Pemenune. Pacxog yalT-cnvpura npd OKpacKe H3AeNHH

g=150-80-0,5=6000 e/«ac.
ITpu koadduunenre ucnapenns C=1 U npeaeabHO AONYCTHMOH KOHIIEHTpPa-
UMM mapoB yair-cnupura B noMemenun K=0,3 e/x® HeoOX0nuMblll BO3AYXO-
o6meti

6000
L= 0s 20 000 m?/4ac.
KpartHocTte BO3gyxoofMeHa
. 20 000 8
n= = 8.

2500

INMpumep 32, B manapHoM mkKady nyabBepu3alHOHHBIM CIOCOGOM €¥Ke-
YaCHO OKpalMBaeTcsi HUTPOJAKOM 40 m? moBepXHOCTeH aepeBAHHBIX H3je-
qaui. Pacxox naka na | M2 oxpammuBaeMoll IOBEPXHOCTH cocTasiser 250 e.

KoMmnoHeHTbl pacTBOpUTENS H Pa3xkHKHUTENT K BeCy JaKOKpaCOUHOro Ma-
Ttepuana (B %):

1 (S5 ) - U2
STHMAOBBIA CHHDPT . . . . . . . .. . . . . ... ... .1
GyTHAOBBIH , . . . . . . . . . ... e e 14
GEH30M . . .« .. ... L. e e e e .. ... .46

Becero. . . . o i i e e e e e e DD

Ha xoMmnoneHTb pasxuxureas npuxoautcs 10%. Cymka Hagenuit npo-
M3BOJAUTCH B CYHIHJABHOH KaMepe.

OmnpeneauTs 1npeaesanl B3pHIBAEMOCTH CMECH JETYUYHX H KOJHYeCcTBO BO3-
AyXa, KoTopoe HeOOXOZMMO [ofgaBaTh B wKad, uTo6b o6ecleudTs B3phI-
BO6GE30MACHOCTb CMeCH; pg =745 mm prT. cT.; TeMnepaTypa B mkagy £=23".

Pemenue. Ilpemesasl B3puIBAeMOCTH CMECH HECKOJNBKHX pacTBOpHTEsed
npuGauKeHHO ompenensioTes no ¢opmyrae Jlemartens [2]:

100

= (65
Pew = 5 p, Pn’ (65)

— =+ .+ p

P1 Pa Pn
rae pi, Pa;.., P, — COLEPIKaHHe OTHeJbHLIX ra3oB (napoB) B cMmecH B %
no o6beMy;

P1, P2, . . .[Pn, — lIpejebl B3pbIBAEMOCTH ra3oB B 9% mo o6bemy. Mcxo-

Isl 3 yCJOBHH HempepblBHOH OKPACKH H3JeJHH, 1poaoJ-
KUTENbHOCTH HX cymku 1,5 yaca nmpu ¢=23° u orGopa
H3JeJ Ui TIOC/Ie OKPACKH B CYHWIHJBHYIO KaMepy, IpHHH-
mMaeM kKo3pduupenr ucnapenus c¢=0,7 [32]. '
KosnuecTBO BbifeNdAIONIUXCA [1APOB Pa3XHXKHUTENd W PACTBOPHTeNa Ha
| ke makokpacouHOro Martepuala (B Ke/dac):

AMETOH 4 v o & & « 4 s o v o v v v ov v e . g1=0,7-0,24 =0,168
STWNOBHIK cmmpT . . . . . . . . .. ... ... 8=07.0,11=0,077 y
GYyTHIOBBIH , & . . . . . . . . v . . .. g3=0,7-0,14=0,098
GEH3OM . v . v v v v v e e e e e e e e e e . 84=0,7-0,46=0,322
IlioTHOCTE A 1MapoB -pacTBOpHTeNeldl H pAa3KUKUTeNdel:

AMETOH . . . . v ot et e e e e e e e e e e e e M=
STUNOBBIA COHUPT . . . . . . . . . . . . o o« .« o ... .. d,=1,59
6yTHAOBBIH  , . . . . . . . . . . oaee . e e o oo oo . Ag==2,56
BEH30M . . . . . . e e e e e e e e e e s A=2,69
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[l10THOCTL NapoB (ra3oB) MOXer GOBITh OnpeneieHa Mo GopmyJe

M
A=35

(66)

rie M — MoJieKyAApHBI# Bec I1ApOB KUIKCCTH;
29— 710 ke, BO3AyXAa.
3Hasg NJAOTHOCTb NApOB, MOMKHO OIDENe]HTb HX OTHOCHTENbHHIH OODBEM:
Vy=0,168:2 = 0,084; V,=0,077:1,59 = 0,048;
Vg = 0,098:2,56 =0,038; V,=0,322:2,69 =0,119,

O6muit o6bem V'=0,289.
Copep¥aHie TapoB KOMIIOHEHTOB B cMecd (B % mo o6beMy):

0,084 0,048
P1 =15 289 100 = 29; Pz—o,—g—‘loo—lﬁﬁ
0,038 0,119
=" 00=13.2; p,= — 4
s = 5289 100 ~13.2; 1y 0,289 100 L,2.
TaGauuab [Tpegensl B3pbiBaeMOCTH KoMmoneHTos [26}

npuseaeHs! B 1461 6.

Mpenean B3prigaeMocr Hrmxupii npemes B3PHIBAEMOCTH CMECH

KOMIIOHEHTOB B Y K o00beMy

100 .
= = Pew, =350 16 6 12 A2 =1,56%.
HanMeHoBauue £3 | =3 — + - + [
25|48 1,6 1,3
TE(ZE
Bepxuu#i npefesn B3pLIBAEMOCTH CMecH
AmetoH . . . . . 1,61 13 100
JrpaoBei coupr 12,6 19 _ = 10.99
Byrutossifi , . |1.7| 8 Pev,™ 3350 16,6 13,2 41,2 770
Bensoax . . . . . 1,31 9,5 ——+~—+—+—-—-

YTo6bl moAYUHTE AEHCTBUTENbHHEIA 00beM 11apoB KOMIOHEHTOB pacTBO-
pUTeNa M Pa3KUIKHTEAs M CMeCH KOMMOHEHTOB, HYXKHO HX OTHOCHTeJbHbIE
o6beMBl Pa3gendTh Ha 06GbeMHBLIM Bec BO3AyXa.
[pn t=23° u y=1,193 «xe/m3 o6bem cMecH
Lew= ?—:?—gg— =0,241 .43 /uac.

KonuyectBo pacxomyeMoll KpackH
G=40-250=10000 2/vac=10 «xz/uac.

K0J/114ecTBO BBIACAAIOIMXCA MAPOB NPH CYIIKe H3AeHil
L,=0,241"10=2,41 m%/uac.

Oas obecrneueHds B3PLIBOGE3ONACHOCTH HeOGXOZHUMO, YTOGBI cogepKa-
HHE Ta3oB U cMecel’B Bo3myxe Gblio He Goiee 309% or HHXKHero npenena
B3PBIBA€MOCTH.

MHUHMMAABHBIE O0O6BbeM BEHTHASALHOHHOTO BO3gyXa 10 COo6paxKeHHAM
B3pBHIBOGE30MAaCHOCTH

L  Lyp 2 41.100
MHH —_—

cM1K 1,56-0,3

515 M3 fuac.

B wkadax aJs NyJbBepH3alliOHHON OKpackd HM3jeqni pasameps pago-
uyero upoema mnpuHumaior 0,8X0,8 x, a pacqunyo CKOpPOCTL BO3AyXa B
npoeMe —u=1 M/cex.

O6beM BO3AyXa, MPOXOZAUIErO Uepe3 Kamepy NyJbBePH3aLMOHHON OK-

pacKH:
L =3600.0,8.0,8+1= 2300 m®/wac > Ly
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§ 7. ONPENEJEHUE BO31YXOOBMEHOB B NMOMELIEHUSAX
C TENJ10- U BJIATOBBLIAEJEHUSIMHU

Tipumep 33. OupenesnTb KOJHUYECTBO BJArM MW Temja, BHLICASIONHXCS
C OTKPBITOH NMOBEDXHOCTH 3aMOYEUHBIX 4aHOB. OnpejleJme pacxom BEHTH-
JISIHOHHOIO BO3JyXa H CAeJaTh NPOBEPKY Ha TyMaHOOGpa3opaHue B BepX-
Heil sone nomewends. Iliaowane BonHofi nosepxHocru uanoB 90 2, TeMie-
patypa BOoael 25° (3Ta TeMmnepaTypa HOAJEPXKHBAETCA Ha  ONHOM
ypoBre). Ilnomans cMaunBaeMoro nosia 80 m2. YuurniBas, 4TO [OJ CMAauH-
BaeTcsl MepHOAMYECKH, NPH [IOACYETe BJATOBLIAEJAEHHI CJEIYeT BBECTH KO-
spdunvenr 0,5. [Tapamerpsl BO3AyXa noMmemesus: {,=18% ¢, =60%. [1a-
paMeTpel Hapy»KHOro Bozayxa: f=—15% ¢, =90%.

Pemenune. KoauuecTBo BJIaru, ucnapamoueifics ¢ OTKPBITOf BOLHON
OBEPXHOCTH, onpejpeasiercss 1o ¢opmyae

W = (a 40,0174 v) (p, — p)) F xejuac, (67)

rae v — CKOpOCTh JABHIKEHMs BO3JAYyXa Hajg MHCTOYHHUKOM HCIapeHHss B
mlcex; .

p1 —— laBJaeHHe BOASHEIX J1APOB, COAEpIKAHIMXCs B BO3AyXe MOMeIle-

HEST, B MM pI CL)
ps — NaBJjieHHe BOISIHBIX IIApOB, HACHILAIONIMX BO3NYX IpH TeMIepa-
Type HCnapsilolieics BOABI, B Mm pT. CT.;
F — 11oBepXHOCTL HCHAaPeHHs1 B m2.
3nauenuss ¢akTopa @, BBIPAXAWINEro rpaBHTALUHOHHYIO MOIABHKHOCTh
oKpyxaloueil cpeibl AJAs TeMnepaTtyp nomeutedus 15--30°, npusegeun B
Ta6a. 7 B 3aBUCHMOCTH OT TEMIEPATYpnl BOALI lw.

TaGauuwa 7
3nauenna thaxropa g
ty B rpai l Jo 30 ‘ 40 50 ‘ 60 } 70 ’ 80 } 90 ‘ 100
a 0,022 0,028 0,033 0,037 0,041 0,046 0,051 | 0,06

Ecau temmepatypa XHUIKOCTH f, NOAMepKUBAETCSI HA OJHOM ypOBHE, TO
TeMnepaTtypa NOBepXHOCTH HCNapeHus f, npwHuMaeTrcsi 1no TtabJa. 8.

Tabanuwa 8
3HayeHusa TEMNEPATYPhl MOBEPXHOCTH HCNAPEHHMA B Tpaj.
L 20—35‘ 40 45 50 55 60 65 j 70 75 80 ‘ 90 )100
Huxe
ty | tw
ua 2°| 37 41 45 48 51 54 58 63 69 82 97

B namiem npuMepe ¢, =23° npu 3Toik Temnepatype pe=21,07 mm pr. CT.

[pu £, =18° u ¢=60% p1=9,29 mm pr. cr.; a=0.022; F=90 x2 Ilpu-
mMem v=0,2 m/cex.

KoauuectBo BOAB, Hcnapsmomeidcs ¢ nosepxHocTH yaHa:

W, = (0,022+0,0174 - 0,2) (21,07—9,29)- 90=26,9 xe/uac.
KoauuecTBO Baary, ucnapsiomeics ¢ noaa (no gopmyae J1. C. Kasiuko):
W,=9F (t. — ¢,) 10~ xefuac, (68)
rpe . u f,—Temrepatypa BO3AYyXa HO CYXOMY 4 MOKPOMY TepMOMeTpaM.
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IMpu {.=18" u ¢=60% ¢,=13,5%
Wy;=9-80-0,5(18--13,5)103%=1,6 xe/uac.
O6umee KOJMHYECTBO BJATrOBLIIEJeHHH
W=26,9+16=28,5 ke/uac.

KonnuecTBO SIBHOIO Tem/a, BBHIIEASIOMEroCcss OT MOBEPXHOCTH HarpeToit

BOJIBL:
Q= (49 +3,59) (tw — 1, F) wranjuac, 69

rre ly ¥ [,— TeMnepaTypsl BOAbBI H BO3JVXa B MOMELICHUH, 3HAYeHUs U H
F 1e xe, uTo 1 B dopMmy.ae (67).
Takum o6pazom,

Q1= (4,9+3,5-0,2) (23-~18)90=2520 kxaxs/uac.
KosuuecTBO CKPHITOrO TerJa, BBIIEISIEMOr0 C BJarofi B  IIOMelleHHe
fmo dopmyae (10)]:
1,=1597 40,44 (23—18)128,5=16 140 kxaa/«ac.
KonuuecTBO «SBHOTFO» TenJja, OTGMpPAaeMoro y BO3Ayxa IMOMEINeHHs MpH
WCapeHHH BJ4TH C [oja:
[3=[597 +0,44 (23—18)]1,6 =960 xras/«ac.
O6ive TeMJAOBLIIEACHHST B IOMEIIEHUH
Q=25204-16 140—960=17 700 kkas/uac.

VraoBoi maciutaG Mpoiecca H3MEHeHMsi COCTOSIHMS BO3AyXa B MOMe- ¢

IIIeHHH
17 700

e = = 0,62,
28 500

Hasocum na . /—d-auarpammy
(puc. 31) Ttouku A u 5, coorBer-
CTBYIOIHME MapaMeTpaM HapYKHOIO
BO3lyXa W BO3AyXa B pabouell 30He;
cTpouM Jayw npouecca. Ilputounslit
BO3AYyX JOJKeH BBIXOJIHTH K3 KaJo-
pudepa (touxa B) c Temmepary-
poit £,, =19°.

ITo dopwmyae (35) onpenpensiem
pacxoj BO3AyXa, HEOOGXOMUMEI H/1s
accuMuasiiuy  BJaara. Tak Kak
yIenbHbIH Dacxoj BO3AyXa 3apa-
Hee HEH3BeCTeH, To Ko3gpumueH-
TOM #1 NPHUXOIHTCS 3aJaBaThCsl:
_,5;.:\ npumem m=0,65, otkyna
Y AP mw 0,65-28 500

G == =
01:7’3 Puc. 31 dg—dg 781
= 2720 rkejuac.

YaoenbHBIH pacxoa BO3AyXa

l:—G—:@:% Ke/Ke.
14

[}
(S}

[To ta6a. 4 snauenne m=10,65. CaegoBatenpHo, kos3dpdunuent m OGbia
IIPUHSIT NPAaBHJIBLHO.
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ITapaMeTpsl oTpaGoTaHHOr0 BO3IyXa

Ad,,

d, = m"' +d,, e/xe; (70)
AT, _

I, = ”f‘ + 1, Kraajie, (71)

rre Adp, u Al,;— COOTBETCTBEHHO DA3HOCTH MEXKAY BJArOCOHEPKAHHEM
H TeIsioconepKaHieM BO3Qyxa pabouedl 30HLI K MPH-

TOUHOIO BO3JyXa B g/ke (kkaa/ke);
dp ¥ [, — BaarocoiepKaHke W TEINIOCOJEPIKAHHE IIPUTOUHOTO
BO3IyXa IpH BHIXOJe ero u3 Kajopugpepa B  e/ke

(kraa/xe).
B wnawem npumepe
dey —d 7,8—1
d —=—2 B g ] e .
K - + ds 0.65 1 ==11,5 e/xe
I —17 9—5
[,(:—E-—B—}—IB: 4+ 86 = 11,1 rraa/re.
m 0,65

[To ogHOMy M3 3THX 3HaueHHil HAHOCHM Ha Jyu mpoumecca Touky [0,
XapaKTepH3YIOIYI0 COCTOsiHHe OTpaGOTAaHHOIO BO3AyXd. BJaXKHOCTL BO3-
nyxa ¢,=91<<100%. CaexosaTenbno, onacHocT, TyMaHOOGPa30BaHUsI B

BepXHell 30HE TIOMeLIeHHs] HUCKJI04aercs.

IToBepxy XOHIeHCAIHH BOASIHBIX NApPOB HA BHYTPEHHUX IOBEPXHOCTSX
HAaDYXKHBIX OIPaKJCHHEA He pesnaeM, TaK Kak NOMelleHHe «C MOKDBIM» TeX-
HOJIOTHUECKHM [POLECCOM.

IIpumep 34. PaccauTaTe KOJTHUECTBO BEHTHJNIHOHHOIO BO3JAyXa M pac-
XOJ BOJBI Ha ero yBJaKHeHHe JJIs TKAlUKOro 3aja xJjonuarobvMarkHoi ¢ab-
PHKH, B KOTOPOM ycTaHOBAEeHO 400 CTAHKOB ¢ MOIHHOCTBIO 3J€KTPOIBUraTe1s
v Kaxgoro N=0,6 xgr. KoauuectBo ofHOBpeMeHHO paboTaloulix B lexe
paGounx 45 uyejoBeK. 3aJj HAXOAMUTCsI HA BEPXHEM 3Tame JABYX3TaXKHOIO
3nands ¢Gabpukd. Brytpeunnit o6vem 10500 w3, - naomwans  NOKDPHITHA
2600 w2, ¢ TopuoB uex umeer mpuctpoiikn. Ognoil, Gojiee MJAKUHHOK CTOPO-
HOM LeX BBIXOTUT HA 3amaj, Ipyroid — Ha BoCTOK. llnomams oOCTEK/AeHHs
KaxJIoi cTopoHbl 175 m2. 31aHHe pacmosoXeHO Ha reorpaduyeckoit MHPO-
Te 55°

Pacyernbie napamerpbl HAPyKHOro BO3AYXa OJs BEHTHAAUHH:

B 3UMHHH MEPHOA . . . . . . « v « o v v . . thp=—12% ¢;=282%
» JEeTHHH ” e e e e e e e e e e e ta =+ 22,5; 9y =58%
6apomeTpHyecKoe HABJAGHHE . . . . . . . . . . . pg= 760 MM pm. cm.

Pemenue Ilo uHCTpYKUHH  ObBul.  MUHHCTEDCTBA  TEKCTHJBHOM
npombimennoctTy CCCP ansi TKAaUKHX OTIENOB XJONYaToGYMaxHbelX ¢asd-
PHK YCTAHOBJIEHH CJEAyIOIHe TeMIepaTypHO-BJIAXKHOCTHBIE VCJOBHS BO3-
IYUIHOH Cpefibl: IS 3UMHero nepuona fp, =22+24° ¢,, =75—70%; nas
JgeTHero nepuona fp.s=24-+26% @ps =75-—709%.

Bepxuue npejiesbl BJAaXKHOCTH DPEKOMEHIYETCsi COUETaTh C HU3LIMMH IIpe-
geaaMH TeMmepaTyp.

ITpumeM: must JeTHero nepHoia fps =25° ¢=75%; nas 3umuero nepuo-
na tps =22° @=75%.

Jernuit nepuon OCHOBHOH BPeIHOCTRIO B L€Xe SBJASIETCS TEMO,
BulIeasieMoe paGOTAlOIHMH CTAaHKaMH, JMIObMH, a TakKiKe Temjao, AOCTymna-
Olee 3a CUeT COJHEYHOH pajualuy.

TennoBbIIeiepuss OT CTAHKOB

Q: = 860 Ny, nm = 860-0,6-400-0,9 = 185800 wras/uac.
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TenaoBpllesieHust OT JIOJeH

Q, = 100n = 100-45 = 4500 rxas/«ac,

rae n-—4ucno cTaHkos (Jomel); .
7 — x03(pPuUIHeHT OJHOBPEMEHHOCTH palOTH CTAHKOB;
Nye; — YCTaHOBOUHAST MOWIHOCTH 3JEKTPOJBUratess K CTaHKy B KGT.
Q1+ Q; = 190300 xraajuac.
Tenao, mocTynmawmee 0T COJHEWYHON pafjHAUHUHK

. OkHa ¢ [BOHHBLIM OCTEKJEeHHEM
Gocr =145 KkKQA/M? Hac .

Kos¢duurent, yuuTHBAIOWKE 3arpsi3HeHHe CTEKOJ, IIPUHAMAaeM PaBHBIM
Ager =0,8.
[To ¢opmyne (24)

o = Ager Foer Goer = 0,8-175.145 = 20300 xxaa/4ac.

pax —
2. TlepexpuitHe F,=2600 m2.
Uto6L HU30eKaTh KOHAEHCALMH BOASIHBIX NApOB, KO3ddHIUeHT Teriao-
nepenauu [10] npuust k=0, xxaa/M? wac epad; q,=>5 KKkas/m? uac.
Tlo dopmyae (25)

o = Fu qqkory = 2600-5-0,5 = 6500 wraa/u® wac epad.

pan
CyMma TEIUIOBBIAEJNEHHH B LeX C YueTuM Tensa OT PajHaluu
Q=185 000 + 4500+ 20 300 4 6500=217 100 xrax/4ac.

300/0 Pacuer Bo3nyxoo6MeHa NPOU3BOJIKM C
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Puc. 32

nomomblo  f—d-muarpammet  (puc. 32).
Touku A u I' COOTBETCTBYIOT COCTOSIHHIO
HapYXKHOTO BO3JyXa H BO3AyXa B palo-
yell 3oHe. /s cozpanusi TpeGyeMblx na-
paMeTpoB B pafouell 30He HeOOXOIHMO
NPHTOUHBIE BO3AYX YBJAXHATh. [IpHHH-
MaeM fpenes YBJAAXKHEHHS pPeLHpPKyIsi-
unonnoi Bonolt 90% (rouka 5). [ajs-
HEHIIUH Mpoluecc U3MEHEHHWs] COCTOSHUS
BO3JyXa HYXKHO HanpaBUThL O NPSIMOR
BI' ¢ yrooseiM macmtaboMm e=1,085, a
I8 3TOr0 Tpebyercsl LOyBJaaXKHeHHe NMPH-
TOYHOTO BO3JyXa HEMOCPeACTBEHHO B le-
xe. JloyBaasKHUTeJbHBIE anpapaTel ycTa-
HaBJKBAIOTCA Ha BricoTe 3—3,5 M OT no-
Ja. Pabora foysiaaxkHuTesefl Ha Takon
BRHICOTE CO37aeT BeChbMa HHTEHCHBHBLIE
HUPKYJIALHOKHbIE TOKH, KOTODBIE HPHBO-
ISIT K BHIPABHHBAHHKIO T1ADAMETPOB BO3-

JyXxa [0 BbICOTE, MO3TOMY NpHMeHeHHe Koaddunuenra m (raba. 2) Moxer
NpUBECTH K "3aHMXKEHMIO pacxojna BO3ayxa.
[Tpod. H. C. Copoxun [10] B nofo6HbIX pacyeTax NONb3yercs KpH-

TepueM >¢dexTuBHOCTH BO3ayXooGMeHa K,, KOTOpbIfi NpPHHHMAaeT Ha OCHO-
BAHWUH JAHHBIX HKCOBITAHKH (HAa MoJenasix) paBHeiM 1,1—1,12 npu nomaue
BO3/lyXa B HHJKHIOIO 30HY yepe3 TYMOOUKM M PaCCesHHOM BLITSAKKe M3 BepX-

Hell 30HLI ITOMelHeHHs
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Takoe ke, npuMepHO 3HAaUeHHe /m noJyuaetcs no ganuseM I1. M. Auppe-
era [17]

OnpegensieM pacxof RPUTOYMHOIO BO3AyXa no (opmynae (34):
mQ 0,9-217 100

G = = =~ 50000 refuac.
I, —1; 15,2—11,3

BOSJIyX 6yjleT YXOIHWTh U3 MNOMEwECHUsT C napaMeTrpaMH, OUeHb OJH3KHU-
MW K fapaMerpaM BO3nyxa pa60qe131 30HHI. /IICI.;ICTBI/ITCJIBHO, o q)OpMyJIe
(71)

1, —1Ig 15,2 — 11,3 _
IK:———+I :T—+ 11,3: 10,64 ICICa/l/ICe.
m

DTOMY TEnJOoCONMepKaHKIO COOTBETCTBYET TOuka Jl Ha JHHHK Mpouecca
5/]. CocraBasitolige npouecca BeIpa3sTcss OTPe3KaMH NpsMuix BE (Temsio-
noraomenne) ¥ EJ (moysaaxHeHHe).

KoanuecTBO BOJB, NOrJAOMIAEMON BO3LYXOM NMPH KaMEPHOM YBJaXKHEHHH:

W,=G(ds —da)=50000 (11,6 — 9,9) 0,001 = 85 re/uac.
To xe, npH IOYBJAaXXHEHUH
W,=0G(dg —dg)=>50000(15,75 — 11,6) 0,001 = 205 re/uac.

BecoBasi kKpaTHOCTh BO31yXoo6MeHa

50 000
n=——==",7.
10 500
3uMHHE nepuon Temgonorepu Uexa NpH t,=—12° u Q.=

=90 000 xxas/uac
Quss =190 300—90 000=100 300 xxas/uac.

ITpuHuMaeM pacxoj BEHTHJSIUOHHOrO BO3jAyXa TakKOH e, Kaxk JeTOM.

Uro6bl C5KOHOMHTH Pacxoj Telja X BOABL, OyAeM OCYLIECTBJSTH MOAO-
rpeB ¥ yBJa)KHeHHe HapyXKHOro BO3fiyxa 3a cueT OTPabOTAaHHOrO BO3LyXa
MoMeleHHsi. B noMeineHte nojaen CMeCh HAPYXKHOITO H PEUHUPKYISLHOHHO-
ro Bozgyxa 6e3 moporpesa.

Toukn A u 5 (puc. 33) xapakTepusyOT lapaMeTpsl HapPYXKHOTO BO3LY-
xa #H BO3iyXa paboueil 30HB. [Iponecc H3MeHeHHsT COCTOSIHUSI BO3AYyXa MOH-
ner no npsimoil AB, rie B — Touka, cOOTBeTCTBYIOIIAS mapaMerpam orpato-
TAHHOrO BO3ayxa. UTo6H HAHECTH 3Ty TOUKY Ha NPSIMYIO, HANO 3HATb XOTH
O6bl ONHH €e mapamMerp.

Haxonuwm Alg;

Quss 100 300
Mg =2 — 9 gkraa/xe;
G 50 000

A]E:A]Bm:20,9: 1,8 59

rre  Alg-—Das3HocTh TemJocoAepKaHus OTpaGOTAHHOrO U MPUTOYHOrO
BO3JIyXa;
Alg ~— 1O Xe, BoznyXa pa6ouefi 30HH KW IPHTOUHOrO BO3JAYyXa.
3nas Aly, naxopun TenaocoAepKanue NpuTouHoro /r  u otrpaboTaHHO-
ro IpBo3nyxa:

Ir =15 — Al =129 — 1,8 = 11,1 kraa/xe;
Ig=11,14+2=13,1

Hanocum touku B u I” Ha nunuio npouecca. C mapamMerpaMu Touku {7
(t=17,5°, =90%) Bo3myx Bxomutr B noMmemenue. Touka [ xapaxre-

pH3yeT fmapaMeTphl CMeCH Hapy:KHOTO M OTPaGOTAaHHOIO BO3AyXa B MOMe-
e HHH.

b
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B ocraiasHOM fpoluecc HHueMm He OTJAHHAETCsST OT H306pa)}(e}IHOFO Ha

puc. 32. 5
OTHOCHTENbHAS BJaXKHOCTb CMeCH OXazasach pasuo#l 85%. [aa yBaax-

nenust 10 90% nortpe6yercs Beero aub 10 ke/4ac BomHL.
Onpenensiem pacxon HapyxHoro Gy u pewupkysasuxonnoro G, Bo3myxa:
G, — PP G— 6500 ejuac
laB
G, = 50000 — 6500 = 43500 re/xac.

7 8 9 10 11 12 13 14
Bnazocodepmarue d 8 2/x2
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Ecau nmpuroudsiit BO3AyXx mnpencTas-

JsieT CMeCh HAPYXKHOTO W PelUpKYJIANU-
OHHOrO, TO B COOTBETCTBHH C TpeGOBaHH-
SIMH CAHMTAPHBIX HOPM KOJHUYECTBO Ha-
PYIKHOTO BO3JyXa MOJMKHO COCTaB/ATDH
3%, He Menee 109% or o6uiero KoJuuecTBa
NPUTOYHOTO  BO3ZYXa H He MeHee
20 m3/#ac Ha omHOroO yeJOBEKa.
1 B nramewm cayuae G, Goasuie 10% wu
P pacxca HapymKHOMO BO3IYXa HA OLHOTO
uc. 33,
yes0BeKa COCTaBJsieT 6500:45=
=144 ke/4ac™>20 m3/4ac.
B npouecce paGoTel B TKAUKOM 3aJie BBAAseTCs NbLb. st 60pbOsl C
NBEBI0 HeOOXOAHM He MeHee ueM JABYKpDaTHbeIH Bo3myxoobGmen [10].
B mawem npuMepe KpaTtHOCTh HO CBEXKEMY BO3LYXY
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Taxum o6pasom, cjienyeT npeayCMOTPeTb OUHCTKY PeLHpPKYJAALHOHHOrO
BO31YXa OT ABLIM B MACJASHBLIX WJIH UHBIX QHABTPAX A0 ero CMelIeHus ¢ Ha-
pPYXHBIM BO3IYXOM HJH NMPOMbIBKY B KaMepe ODOLICHHS.

PaccMoTpuM cavyail ¢ NOJAOTPeBOM HaApPYXHOro BO3-
nyxa. Ilpumem TemnepaTypy HomorpeBa fp = 12° (rtouka E). Ilpouecc
cMelleHus1 noAmeT no auand EB; Touka [’ Gyger onpefensiTs NapaMeTphl
cmecd. Jlunusa [ I xapaxtepusyer npouecc aaunabGaTHueckoro yBJaXKHe-

66



HHSI CMecH B KaMepe Opolllendsi. Pacxon HapyKHOro Bo3Ayxa yBEJAHUHTCSH
BCJieICTBHE MOMOIPCBA W COCTABHT

14

— 62 _ 19550
G.=G 5z = Ke/uac.

CoBey:ileRHO SICHO, YTO MOJOTPEB BO3JAyXa B HaleM NpHMepe 3KOHOMHue-
CKM ReuesecooGpasen. [lomorpes npumensieTcs B NPakTHKe B Tex CJAy4YasXx,
KOTld KOJIHYeCTBO M3OBITOMHOrO Temsa, a CJAeI0BaTenbHO,  BeadyHHa Alg
o4eHs Magpt. Torna Touka [ #a nuHud AB npubausures K Touke B HACTORL-
KO, YTO PACXOJ HAPYKHOro BO3JAyXa OKa)KeTcsi MeHblle HOpMul (10%). 3To
YKaselBaeT Ha TO, UTO TEMJOCoAep:KaHHe OTpaGOTAHHOTO BO3JYyXa HeLOCTa-
TOYHO IJI51 NojorpeBa GOJBIIOTO KOJIHUYECTBA HAaPYXKHOI'O BO3ayXxa U HeolXo-
JuMa ycTanoBKa KajopHgpepa. MoXHO MOBBICHTHL TelJoCOAepXkaHHe CMeCH
TAKKe MyTeM OpOLIeHHS ee MNOJOTPeTON BOAOH B YBJAAXKHHTEJbHOH Kamepe.
B sToM cayuae oTnajaer HeOGXOAMMOCTh YCTAHOBKH Kasopudepa. Temnepa-
Typa opolamllell BOAs onpegesasiercs no gopmyaam § L.

[Ipouwecc H3MEeHeHHsT COCTOSIHHN Bo3AyXxa Ges NOJIO-

rpeBa MpHU pacyeTHOIl TeMmepaTtype OTOIMEHHS fyo = —24°. Tennonorepu
TOMELIEHHs] NpH fyo = —24°
. th — (— ty,) 2—(—29
r=Q, ———————— =90000 ————— - =1 .
Q:=@; (=) 00 PP 22 300 xxaa/uac
68 000
Q.55 = 68000 kraafuac; Al, — —— = 1,36 kran/xe;
50 000 :

Al =1,36-0,9 = 1,22 kraa/rz; no- MpeKHeMy I5=12,9 kraa/re; Ir=12,9 —
—1 22—11 68 xranjxe; Iy=11,68 L 1,36 =13,04.

Hosoe nonomxenue touex A, [ u [' 0603Haueno Ha puc. 33 uuaekcaMy «1».
Touka [y xapakTepudyeT napaMerpLi CMeCH [0 BHIXOAe ee U3 KaMepsl Qpo-
weHHs. Pacxon Hapy:HOro Bo3ayxa cokpatuics 1o 8,1% or obiero KOJau-
yecTBA NPUTOYHOFO BO3JyXa, HO TaKoe MOHHXKEHHMe NPOTHB CAHHTapHOH HOP-
Mbl IONYCKAeTCsl IPH HApYXKHBIX TEMiepaTypax, 6ojee HH3KHX, UeM 3UMHSS
pacueTHasi TeMuepaTypa AJsi BeHTHAsINUHA. KOJNHUeCTBO Ke HAPYKHOrO BO3-
1yxa, MPHXOMSILIErocs Ha OJHOIO YeJoBeKa, MO-NPeKHeMy HaMHOro Bhllle
MHHHMAJbHOH HODMBIL.

TymaHoo6pa3oBanue H KOHZEHCALHs BOSHBIX napoB Ha BHyTPeHHHX IO~
BEPXHOCTSX HADYXKHBIX OrPaxKIeHHH B NOMEINEHMSX C CyXHM TexHoJoruye-
CKHMM MpOLECCOM HeJOMYCTHMBI MPH JIOGHIX HApYKHBIX Temneparypax [26].
Tax kaK B HauleM LPUMepe OTHOCHTENbHAA BJAXKHOCTh BO3JQyXa B llexe
menbme 100%, TO omacHOCTb TYMaHooGpa3oBaHUs Hck/OYaeTcsi. MeToauka
MPOBEPKH OrpasKACHUH Ha KOHIEHCAIMIO BONSIHBIX NapoB moApoGHO H3JO-
xena B npumepe 35. [TosToMy 3aech Mbl ee He NPHBOAKM.

Mpumep 35. TexHoJOrnueCcKU# npouecc B lieXe CONPOBOXKIAeTCsi BblAee-
HHMeM Temja u Baaru W= 1225 kefvac. TennousGelTK¥ B JeTHHH OEPHOA
(BxJam0Yas pamumalio) cocTaBisiior 129840 xkxkas/4ac; B 3MMHMI mepHOX 3a
BHIUETOM TENJONOTEPh LE€Xa W PAacX0[a TelJa Ha Harpes, NOCTYMalOILHX H3-
Bre wMarepuajoB (OPH pacueTHOH BeHTH/SIIHOHHON — TemmepaTtype) —
106 500 xxaa/vac; TENAOU3OBHITKA [IPH PAcCYCTHOH OTONHUTENBLHOH TeMmeparty-
pe— 92940 xxaa/uac.

Pacxon BO31yXa Ha MecTHble orcocsl G, = 5780 xe/uac. B sieTnuit nepH-
OJl IIPHMeHseTCA ECTeCTBEHHbIH BO3IyXOOOMEH, B 3HMHHA — MeXaHHYeCKHH
NPUTOK BO3JyXa, BBITSXKKA ecTecTBeHHas. BO31yx0o6Men OCyIecTBIseTCs 1o
cxeMme «cHH3y—BBepx». PaboTa B nexe «Jjaerkass.

PacueTHble mapaMeTpsl HAPYKHOMO BO3AyXa AAS BeHTH/SUHU: B JETHHH
nepuon fu» =22° @=>50%; B 3uMHHl — fip = —15° ¢=859%.
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Pacuernas temnepartypa otomaenus {yo,= —28° Tensonorepu uexa nph
tuo=—28" Q.= 15000 «kxas/wac; fapomeTpuyeckoe IaBJeHue
745 mm pT. CT.

Onpepennts BO3LyXooGMeH B uexe. [IpousBecTd npoBepKy Ha KOHIEH-
CAaluKI0 BOASIHBIX NTapOB Ha BHYTDEHHHX IMOBEPXHOCTSX OTpaKIeHHH lLexa
(KoHIeHcauus BONSIHBIX MApOB He JOMYCKaeTcsi) M PACCUMTATL Pacxoj Tem-
J1a Ha BeHTHJSIUIC B 3UMHUH NepHOJ.

Pemenue. [TapaMeTpsl Bo3nyxa B paGouell 30He NPOW3BOJICTBEHHHIX
OMEIEHHE € 3HAYWTENbHLIMH TeJIOBLIAEJCHHSIMHA W BJaroBbIJIE/]CHHAAMH
npu Jerxkoff pa6oTe NPHHHUMAIOTCS:

B 3uMuui nepuon fpa = 18 - 23% ¢ < 80%;

» JeTHuk » {p.s HA 5° BblIe PACUETHOH TEMNEpaTypsl 1A BEHTHJIA-
KK, 4 OTHOCHTeJNbHad BJIAXKHOCTP HE HOPMHK-
pyercs [26]

B naiwenm npuMmepe B JICTHHH NepHOn TeMmIlepaTypa BO3ayXa B pabouedt
30He 27°.

ONPEAEJEHHE BO3AYXOOBMEHOB

Jdetnu#i nepuon Ilapamerpel Hapyxnoro Bosgyxa f,= 227
a= 50%: I,= 10,3 xxaa/ke, d,=384 2/ke (Touka A ua puc. 34).

ITpuTOK W BRITSXKKA ocyme-
CTBJSIIOTCS 3a CUeT aspamdd. yr-
JoBoH Macwital mpolnecca accu-
=50 % MUJIALUHH Teja u BJArK

129 840
g = ——— = 1,06.
=122 500

Jlunus npouecca AB n3obpa-
’)kena na puc. 34, Tak Kak B Ha-
meM npHUMepe exkeuacHo yaand-
eTcsi U3 pabouell 30HHI MECTHHI-
MH otcocaMu G, =5780 ke Bo3-
nyXa, TO ApH pacuere Heo6XOLHU-
MO YuYecTb TemJI0 U BJary, KOTO-
pble acCCUMUNHPYIOTCSi B pabouel
30HE NPHUTOUHBIM BO3AYyXOM G npr TOLABACMBIM /11 BO3MemieHust G,. Baupy
TOro, 4TO MPOUECC AaCCHMHJSIUKK NPOMCXOAUT B paGoueld 30He, m=1.

BbIGHpaeM Ha JHHHUH fIpoluecca TOUKy 5 ¢ napaMeTpaI\m BO3JlyXa B pa-
Gouelt zone: s =27 95 =050%; I5 = 13,2 kxar/xe; dg= 11,1 e/xe.

KoaunuectBo Tenaa u BJIATH, ACCHMUJIHPYEMBIX HpI/ITO'{HbIM BO3IYXOM,
focTynaouwuM  aust BoaMemenusi Gy :

Qu=0G,(Us —Iyg)=>5780(13,2 — 10,3) = 16 700 xKas/«ac;
W, =G, (ds—d;)= 5780 (11,1 — 8,4) = 15500 e/uac=15,5 re/4ac.

KosanuecTBO Tensia ¥ BJAaru, NOIJEKaulux yIaJdeHuo Oo6llefi BHITIXK-
KOH:

Puc. 34

Quss = 129840 — 16 700 = 113 140 wxxas/4ac;
W' —122,5 — 15,5 = 107 xej4ac.

Pacxoy APUTOYHOrO BO3JyXa M KOMNeHcaumHu oGuged BE-

THAKH Q 0,5-113 140
m yO "
G — 6 = 19500 xe/juac.
Is—1,  13,2—10,3

G 19500
== == : . TCTBYIOLIHX
Oas { =7 107 182 kefke; B Tabn. 2 HeT  COOTBETCTBYIOIUI

3HaueHuii m; O3TOMY NPUHSATO MO 3KCTpanoasiuui m=0,3.
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O6muit pacxoj NPHTOUHOIO BO3AYXa

G,, = 19500 + 5780 = 25280 xe/uac.
OnpenenseM napaMeTpsl oTpaGoTaHHOro BO3AyXxa no Qopmynam (70)
n (71):
15 —f, 13,2—10,3 .
L= g = 227 110,3 = 16,1 kraajke;
m 0,5
dp— dy 11,1 —8,4
d, = £ % +d, = ————— + 84 =13,8 ¢fne.
m 0,6

DtuM napaMerpaM COOTBeTCTBYeT Ha J-—d-guarpaMMe TouKa B
(£ =32% ¢, =46% ) .

Sumuuii nmepuon IIpuTOK BO3AyXa MeXaHHueCKHH, BBITSIKKA €C~
TecTBeHHasi. PacueT BefeM IpHfys=—15° B Npeanoso)eHun, Y70 Pacxo.
BeHTHJISIIMOHHOI'O BO3JyXa NpH fyo =-—28° GoJblle KoAHYeCTBA BO3AYXA,
yIaasieMoro MeCTHbIMH oTcocamH. [lpuMeMm mnpemsaputenpno fps = 18°

[Tonbayemes: [—d-guarpammoit (puc. 35).
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Puc. 35
YraoBoit MacmTabG mpolecca
106 500
e = ——— = 0,87.
122 500
[TapameTpsl HapyXHoro Bo3ayxa [, = —3 kxaa/xke; d,=0,9 e/xe. pu-

HB OTHOCHMTEJBHYIO BJAXKHOCTE B paGouelr 3ome mnoMemenus ¢=40%
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¥ poBens Jy4 npolecca yepes touky 5 ({=18% ¢=40%), nonyunum T10y-
Ky A, XapaKTepH3yIOIYI0 TeMIepaTypy MNOAOrpeBa W TEIUIOCOAepKaHUe
NPWTOUYHOTO Bo3ayxa: s =13% [a =3,8 xxasfxe; da=0,9 e/ke.
[Tapamerpsl Bo3nyxa B paGoueit 3onels = 7,5 xkar/ke; dg = 5,25 2/ke.
KoanuecTBo acCHMHAMPYEMOro TeMsa 33 CueT MECTHBIX OTCOCOB

Q. = 5780 (7.5 — 3,8) = 21400 rraa/uac.
KonuuecTBo BJaru
W, = 5780(5,25 — 0,9) = 25100 e/uac = 25,1 rejuac.
Tennoua6uITKH ’
Quss = 106500 — 21 400 = 85100 rras/uac.
Baarous6u TKH
W'=1225 — 25,1 = 97,4 ke/uac.

[Ipu m = 0,6 pacxox npurouHoro Bozayxa no ¢opmyae (34) nas norao-
{11IeHUSs] TeNJOH36BITKOB

0,6-85 100
G = ———— = 13800 xejuac.
7,6—3.,8

[TapaMerpsl otpaGoTannoro Bo3jAyxa no $opmyaam (70) u (71)

7,5—3,8
I, = — 135997 kraa/xe;
0,6
5,25 —0,9 -
d, = — -+ 0,9 = 8,15 e/re;

te=21,2°% o,=050% (touxka B).
O6miee KOMHYECTBO MPUTOYHOrO BO3AYXa
G = 13800+ 5780 = 19580 xz/uac.
Pacxox Temna Ha HarpeBaHHe IPMTOYHOIO BO3Jyxa
Q=G —1)=19580(3,8 — (— 3)] = 133 140 «xran/sac.

[Tpu HapyXHBIX TeMiepatypax fy , 60Jee HU3KHX, ueM £z = —15° Tem-
JIONPOU3BOIUTENBHOCTE KaJopudepa ocraercss HewdMennoil. UYrtoGel mpH
3THX TeMrepaTypax obecrneuydT, HaligedHble NapaMeTPrl NPUTOUHOTO BO3IY-
Xa HeoOGXOJMMO YMEHbUIMTh €ro Pacxojl, MOJb3YsCh COOTHOLIEHHEM

tnp — by g
G =G 2 "% (72)
np —t H.O
[py pacueTHON HAPYXHO TeMrepaType OTOMJEHHs fy, = —28°
13—(-— 15
¢ = 19580 —— " _ 13370 xejuac.
13 —( — 28) ,

BeHTHJASIHOHHBIA BO3IYX NPK fxo LOJNKEeH OOeCMeduKkTh TAKHe f1apaMmer
Pbl BOBIYLIHOH CPebl, NPH KOTOPHIX HCKAOUYaAKCh OBl TymMauvobGpasoBaHue
H KOHJIEHCAIHS BOJSHBLIX NMapoB Ha BHYTPEHHHX MOBEPXHOCTSAX HAPYKHBIX
orpaxjeHui

CnenaeM npoBepky. IIpu fyo = —28° u ¢ = 85Y%, dy= 03 2/ke;

92 940
£ = —mMmMm8mMmm— == 0,76.
122 500

Yepes Touky A npoBoguM Jyu npouecca. Touka [ cooTBeTcTByer napa-
MeTpaM Bo3nyXa paboueit 3sombl: fr = 18% ¢r =065%; dr=285;Ir =9.5;
TOuKa pocel T, = 11°
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Touka Ay xapaxkTepusyeT napaMeTDel BO3AyXa [0 BBIXOMAE €0 H3 Kajo-
pudepa: fz,=12,8% 74, =3,3; da, =d,=0,3.
Konuuectso Tem/a M BJArH, YAAJseMbiXx C MECTHBIMH OTCOCAMH:
Q.. = 5780 (9,5 — 3,3) = 36 000 rraa/uac;
W, = 5780 (8.5 — 0,3) = 47400 e/wac = 47,4 refuac.

Ocrtarky H36BITOUHBIX KOJHYECTB Tela M BJACH, KOTOPHE  YAAJSIOTCS
0011e0OMEHHON BBITSAZKHOH BeHTHUJASIUUeH:;

Quss = 92 940 — 36 000 — 56 940 kras/«ac;
W’ = 122,56 — 47,4 = 75,1 refuac
3TH OCTATKH JOJI2KEH AaCCUMHJHUPOBATL BOSDLyX B KOJHYECTBe

590
G’ — 13370 — 5780 = 7590 Ke/uac; [ — 2_5- — 100; m — 0,65.

’

OnpepenseM npHpalleHHe Temoconepxkanua Aly, 1 Adps;

i 0,65-
Alys = MQuss . 0.65:56940 4,87 rran/ne;
’ G’ 7590
mW’ 0,65-75 100
Adys = = = 6,42 2/xa.
G’ 7590
[Tapamerpsl orpaloTaHHOrO BO3ayxa
4,87
I, = 0.6 + 3,3 = 10,8 rraa/re;
6,42
d, = — + 0.3 =10,2 g/xe.
N 0,65+ 10:2 ¢/

OTHM DapaMeTpaM COOTBETCTBYET Ha JuHUM npouecca Toyka [. Oc-
raJbHbIE MapaMerpol oTpaboTaHHOrO Bosayxa g = 71%; t 7 = 19° Touka
pocH T, = 13,9°, TymMaHooGpa3oBauie B MOMEUICHHH HCKJIIOYALTCH.

[lpoBepsieM aCCHMUJIMPYIOLIYIO CIOCOGHOCTH BO3JyXa
Q o = 7590(10,8 — 3,3) = 56 940 xran/uac;
W = 7550 (10,2 — 0,3) = 75100 2/uac = 75,1 we/uac;
10,8 —3.,3
10.2-0,3

£ ==

—0,76.
CJIGIIOBaTEJIbHO, pacuer caeJjaH [IPAaBUJILHO.
IMPOBEPKA OIrPAXXIEHHR HA KOHIEHCAUHIO MMAPOB

Hau6onee onacHbIMH SIBAAIOTCS HapyiKHble OTPaXKACHHsI BeDXHE{ 30HEHI,
e HauboJlee BbICOK2s OTHOCHTE@NbHasl BjaKHOCTb. Ko3g@uiuueHTh Teit0-
nepefaun: HapyXHOH CTeHB K¢ = 1,1 Kkaa/mPuacepad, TMOKPHITHA K, =
=0,8 «kxaa/m?uac epao. .

Tak Kak K; < K, TO HanboJjlee OMacHo B OTHOUIEHHHM KOHAEGHCALKH
BOJAAHLIX NapoB GyAeT BHYTPEeHHSd NOBEPXHOCTb BEPXHEH 30HBI CTEHHI

TeMmnepatypa BHyTpeHHell NOBEPXHOCTH

T, =t,— K (¢, — t) R,
Has nokperrast g, = 19 — 0,819 — (— 28)] 0,133 = 14° > T,

Al BEePXHEH 30HBl CTeHH T, == 19— 1,119 — (— 28)] 0,133 = 12,1 < Tp,e
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CnefoBaTesibHO, KOHJEHCALUS BOASIHBIX NapoB npu f, = —28° HeusHex-
Ha B BepXHell 30me cTeHbl. YroObl U36eXKaTh 2TOTO SIBJEHHS, HYXKHO YBEJIH-
yuBaTb TeMIlepaTypy NPUTOYHOro Bo3ayxa. [loBTopseM Bech, pacuer MOpU
t, = —28°% npuHMMaeM napaMeTphl BO31yXa pafoueli 30Hb fps = 19°
¢ps =40%; [y =8 kkan/ke (touka b;); mo-npexuemy &= 0,76. [Ipo-
tecc usobpasurcst npamoit A, B.

[TapameTpel  npuTOuHOro  BO3ayxa (Touka Ap); thy = +15,6°% Ip=

= 4 KKaA/Ke; yXoJslUero Bo3jyxa H3 NOMelleHHs (Touka Bi), t51=21°;
I, = 10,4; d, = 8,85; Ps, = 569; 7, = 11,8°.
KoJiiuecTBO Tenja, yaansieMoro MECTHbIMH OTCOCAMM:
Q.. = 5780(8 — 4) =23 120 xrar/uac,
(OcraTku U3GLITOYHOTO TenJa
Q; = 92940 — 23120 = 69 820 xraa/xac.

KosvyecTtBo BO3JYyXa, HEOOXOAUMOTO JJs ACCHMHJISIMH HU3GHTOYHOTO
Tenna:
69 820
G, = ——— —=10900 re/uac.
10,4 —4

Ofmee KONMHueCTBO [PHTOYHOrO BO3AYyXa
G =10900 4 5780 = 16 680 xe/zac.
TeMmnepaTtypa BHyTpeHHelI TOBEPXHOCTH BePXHeH 30Hb! CTEHbI
t, =21 — 1,1[2] — (—28)}0,133 = 13,8° >, ..

3anac 13,8 — 11,8 = 2° cnenyer CuMTaTb HOPMAJIbHBIM.
Pacxon Ttensa Ha HarpeBaHHe Hapy’KHOrO BO3ayxa

Q =0,24-16480(15,6 — ( — 28)} = 174000 wraa/4ac.

Mu pemtanu sajpauy crnocoGom mopbopa, 4To He Bcerga jAaer BO3MOX-
HOCTb Cpa3sy MNOJYYHUTh NPaBHJbLHLIN OTBET. 3ajauy MOXHo PELINTh NPolle,
ec/li M3BeCTHa TeMIIepaTypa TOYKH POCHl Tp.

TeMmnepatypa Bo3AyXa B MOMELIEHHH

Ty ay — Riy

t. =

? ay — k

Urto6bl rapaHTHPOBATb BHYTPEHHUe [MOBEDXHOCTM HAPYXKHbIX Orpaxpie-
HUH OT KOHJEHCAIHMM BOJSHEIX apOB, HYXKHO 4TOOBI T, > T .

[Mprmem MunuManbHOe mpesbllleHMe T, —T, = 1°. Torpa T, =1, + I°
IloAcTaBHB 3HAUEHHE T B NPEALLIYLIYI0 POPMYyJy, MOJYyUHUM OKOHYATENbHOE
ee BHIpaxKeHHe

(tp + 1) oy — &ty
t,=—2 , (73)

i ag — &
5, = 11°, <, — 13,9°

MunumasibHOE 3HAUYEHHe fy]
B paGouell 30He MOMelUEHHs

1+ 17,5 —1,1(—28)

= 19°;
# 7,6—1,1 ’
B BepXHeH 30He
(13,9 + 1)7,6 — 1,1 (— 28) o
B = == 2273 .
2 7,5 —1,1
3Has f, W T, HAXOIHM Ha |—d-pnarpaMme KOHEYHYIO TOUKy IIpoilecca
E ¢ napamerpamu tg = 22,3% Jp = 11,6 kxas/ke, otkypa dg =dp =
=10,2 e/xe.
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ITo yrnosomy macmra6y e = 0,76 ctpoum uepes 3Ty TOuky Jyd mMpOIEc-
ca LE. Touka L onpejessier mapamerpsl Bo3JyXa Mo BbIXOZe €ro H3 Kajo-
pudepa. Tlpumem Temmepatypy Bo3jdyXxa pafoued 30HH fps = 19° (TOHKa
bs3). Torpga

AMys=1Ip, — I =7,5—4,1 =34,
Adys = dp, —dr = 4,8 — 0,3 =4,5.

KosnuuectBo Tensa u BJard, acCUMHIUPYEMbIXx AOJefl MPUTOYHOrG BO3-

AyXa, PacxoJMyeMOro Ha MECTHBIE OTCOCH
Q; = 5780-3,4 = 19700 xraa/uac;
W, = 5780-4,5 = 26 000 z/4ac = 26 re/xac.

Ha n1osnwo nputoka, BosMmemalomero o6uieo6MeHHYIO BBITAXKKY, [pPUXO-

AUTCH
Q, = 92940 — 19700 = 73240 wraa/uac;

W, = 122500 — 26 000 — 96 500 2/4ac;
Qs 73 240

G/: ==
Ig—1, 11,6—4,1

= 9770 xejuac.

OO6mwHuit pacxon NPUTOYHOrO BO3AYXd
G = 57804-9770 = 15 550 we/uac.

Ecan xejatenbHoO  COXpaHHThb  pacxoq ~ Bo3ayxa B KOJHYECTBe
G=13370 xe/ke, KoTOpbIli Gbl1 paHee omnpejesieH, To HEOOXOAHMO YBeJH-
SHTb fps B 2TOM ciyuae KoJIHYUeCTBO BO3yXa OBLIEOOMEHHON BEeHTH/SALHH

G’ = 13370 — 5780 = 7590 xz/uac.
KO.HH‘{ECTBO TeIllJa, y'CBaI/IBaeMOI‘O HUM:
Q, = 7590(11,6 — 4,1) = 569000 xxas/uac.
Ha J0J110 HpHTO'—IHOI‘O BO3aYyXa JJ151 MECTHBLIX OTCOCOB HpI/IXOII'l/]TCH

Q; = 92 940 — 56 900 = 36 040 xras/sac.

Torna
36 040 .
Al = ——— = 6,25 wraajre;
5780

ps—62514,1=10,35

JTOMy TensocogepKaHHIO Ha JUHHM EL cooTBercTByer TOuUKa (Bj) ¢
TeMlepatypolt fpa = 21,2°

MIpumep 36. Ilo panHbiM npumepa 35 onpenenuTb KOJHYECTBO BO3AY-
Xa, MOJaBaeMOT0 B BEPXHIOIO 30HY Hexa mjst 60pb6bl ¢ KOHJAEHCAlHEH BO-
ASIHBIX TAPOB.

Pewmenue Temneparypa Bo3myxa pmnisi NPOAYBKM INpPHHHMaercs IIpH
BbicoTe 1exa go 6 # paBHOU 35—40° npu Goabued Bhicore—50—70°. Ilo-
Aaua ropsiuero BO3AyXa OCYLIECTBJSAETCS. HA BLICOTE He MEHee 4 M.

[lpunse temnepatypy ¢ = 35° onpepensieM ¢ nomoumsio [—d-gHarpam-
Mbl (puc. 35) pacxon BO3ayxa [Jisl NPOAyBa M HOBble MapaMeTPnl Bo3gyxa
R nomMelieduy. Uto6nl He GLIMO KOHJEHCALMH BOASIHBIX MADOB B BEepXHEH 30-
HE HAPYXHbIX CTeH, NPOLECC ACCHMHJSLHMY TellJla H BJATW [OJKEeH 3aKaH-
upBatbcsl B Touke E (fg = 223; Ig = 11,6 kkaa/ke; dp=dg=10,2 2/xe).
HauasibHble nmapamerpsl MogaBaeMoro Bosayxa t = 35% d = 0,3 e/ke (10u-
ka K). TeMneparypa OCHOBHOTO MPHUTOYHOrO BO3ayXa f,, =12,8° (touka A;).
[Mpoiecc W3MEHEHHs] COCTOSIHMS BO3AyXa JAJis MpoayBa moiijer Mo MpsiMoK
KE, a ocHoBHOTo — 10 npsamoii A1E ¢ yrioBeim Macurrabom

I —1 —3
e—1a 11,6 3’3:0,84.

fof—— =
dp —dy, 10,2—0,3
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Urto6bl 06a mpoiecca 3aMKHYAHCh B ToukKe E, HYXHO MOACYHTATH KOJM-
4eCTBO TelJa M BJarH, KOTOpble MOJIKEH aCCHMHJIHDPOBATh BO3AyX, [oaa-
BaeMblll JJIs mpojyma.

[Tpu & = 0,84 ocHOBHOH MOTOK BO3/AyXa He AdCCHMMJHPYET TMNOJHOCTHIO
BJAry, Bhigedsiiouylocst B noMemiende, OnpesnesuM KOJWYECTBO BJAACH, KO-
TOPYI0 MOXET AaCCUMHJIHPOBATH 3ITOT BO3AYX:

929
w,— L ;0 — 110 640 2/4ac.

=3

H36uITOK Bnary, nepejaBaeMblii BO3AyXy Ansl OPOAYBa:

AW = 122500 — 110 640 = 11 860 e/«ac.
YrioBoli MaciurtabG Opollecca U3MEHEHUsS] COCTOSIHHA 3ITOro BO3IyXa
Ig — Iy 11,6 —8,7

gy — ==z
VU odp—de 10,2—0,3

~0.29.

Uro6bwl HaliTH [OMOJNHHTEJbHOe KOJHYecTBO Temiaa Q, u Baaru W,, xo-
TOpLIE HEOOXOAMMO MepegaTh BO3AYXY, MOZABAEMOMY [/ TPOAYBA, NpH
sHayeHnsnx e=0,84 u g,=0,29, cocraBuM cucremy ypaBHeHUH

Q—Q Q
- % 0,84 y —* _ —0,29.
Vi—W, W+ AW
IMToncrapasist uuc/aedHble 3HaueHdst BeJHuud Q, W, u AW u pewus cos-
MeCTHO o06a ypaBHEHHUS, Haxonum Q, = 5255 kkaa/vac, W ,= 6255
efuac.

Tarum o6pa3oM, BO3AYX MOgaBaeMblll 15 NPOJAYBa, JOMKEH PACTBOPHTD
KoauuecTBO tensaa Qp = 5255 kkaa/uac n Bnarn W, = 11860 + 6255 =
= 18115 e/uac.

Pacxon Bosayxa

G Q W, 5255 18115
W e —1,  dp—d, 11,6—8,7 10,2—0,3

= 1820 re/4ac.

KonuyecTro tengaa n BJIard, KOTOpOe AOJIXKeH aCCHMUJIHPOBATL OCIOB-

HOH BO3AyX:
Qo = 92940 — 5255 = 87 685 rraa/uac;
Woen= 122500 — 18 115 == 104 385 z/uac.
[Mpunsas ¢, = 19°, Hanocum Ha JauHuw0 npouecca A E Toury C, xapak-
TepU3YIOWYI0 napaMerpnl Bo3ayxa pabouveil 30HL, ¥ OnpegesseM KOJHYeCT-

Bo Temsa Q, H Bjaard W,, accuMmMuaHpyemble aoJjell MPUTOUHOro BO3/AyXa,
KOTOpHIM pacxofyeTcsl Ha MECTHbIE OTCOCHI:

Q.= G, (c — 14) = 5780(8,7 — 3,3) = 31 200 wraa/4ac,
W, = G, (d.— da;) = 5780 (6,8 — 0,3) = 37 600 2/xac.

KonuuecTBO TeMaa M BJAaru, MONVIOWAEMbBIX OCTAJbHBIM BO3JIYXOM:
Q, = 87 685 — 31200 = 56 485 rraa/uac;
W, = 104 385 — 37 600 = 66 785 2/uac.

Pacxos MpUTOYHOrO BO3AyXa Ha Bo3MelleHHe OOMIEH BHITAXKKH

G — Q Wa “56 485 5 = 6800 wefuac.
Ig—1, dp—dy 63,

O6muit pacxos OPUTOYHOrO BO3AYXa
G = 1820 1 5780 4 6800 = 14400 re/4ac
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Eciu HcX0auThL K3 3afaHHOrO pacxopa Bosayxa 13370 kefuac, TO
G = 13370 — (1820 - 5780) = 5770 refuac.
KonuuecTrBo Tenna, nor/omaeMoro 3THM BO3YXOM:

Q;, = 5770 (11,6 — 3,3) = 48000 rxas/uac.

[ —

Hons Tensa, npuxodsiuierocs Ha NpUTOUHBIH BO3AYX, yHadsemblil U3 pa-
60uell 30HBI MECTHBIMH OTCOCAMHU:

Q. = 87 685 — 48 000 = 39685 rxas/uac.
TennocomepkaHHe 5TOro BO3AyXa
39685

los= S780 + 3,3 =10,1 xraa/re.

4TO COOTBETCTBYET TeMmIlepatype Bo3gyxa B pabouell 30He f,, == 20,8°
Pacxon Tensa na HarpeBaHUEe MPHTOYHOrO BO3AYXa M[PH PacXoae ero
13370 kefsac:
Ha npoayBky Q; = 1820(8,7 — (— 6,5)] = 27700 xrxaa/uac
oCHoBHOro Q, = (13370 — 1820) [3,3 — (—6.,5)]=113 200
Bcero 140900 ,,

3nech — 6,5 kKkaa/ke — TemjoCcOAEPKAHUE HADPYKHOTO BO3JyXa [OPH
ty=—28% :

8,7 u 3,3 KKkaa/ke — TemyocofepxaHde BO3LyXa jJs NPOAYBKH H OCHOB-
HOTO 0 BHIXOje M3 Kanopudepa. Ilo 3tuM pacxonam MOABHPAIOTCS OCHOB-
HHe H J[AONOJIHUTEJbHble KaJopUephl.

Mpumeuanne Kk § 7. B psafe ciyuaeB BO3AYX00OMeHbl B MOMELIEHHSIX OTpeNes-
tores 1mo KpathoctsaMm, Takoil cnoco6 onpeneneHus BO3AYXOOGMEHOB MPHMEHSeTCss B MNpPak-
THKE 175 CAHUTAPHO-KYXOHHBIX GJOKOB JKUJIBIX 3MaHHH, 112 0ONIeXKUTHH, FOCTHHHL, MIKO/Ib-
HBIX U OONLHHYHBIX 3JaHHH, AeTCKHX yupeXIeHHH, Mara3wHoB, KHHOTeaTpoB, K1yOoB, Npexn-
npUsTH OGIeCTBEHHOro NHTAaHMS (KpoMe OGeleHHBIX 34J10B M KyXOHb), GaHb, MPauyeuHbIX
(KpOMe CTHPAJBHOTO W CYIIHJABHO-TNAAHILHONO OTHAJEeHHH) H APYTHX TPaXKAaHCKHX 3ManHil,
a TakXe AJS aIMHHHCTPATHBHO-GHITOBBIX TOMEIUeHHH H 3JaHHH TIDH NPOMBIILIGHHBIX Mpel-
MPHSATHEX.

KparHocTn BO3AYyX0OOGMEHOB [t 3THX 3JaHWH JAOTC B COOTBETCTBYIOIIMX HOpMax
Ha npoextposahue u B CHull, u. IL

B rnase IV kHuru B npumepax 72 u 73 Ha NPOEKTHDOBAHHe*eCTECTBEHHOH BEHTHJISALMU
OJeNaH ToucYeT BO3AyXooOMeHoB 1o kKpatwocTsM. IlomcueT Bo3myxooGmeHOB Io KpaTHO-
CTAIM TpeieJbHO TPOCT.

Uto kacaercst o6elleHHBIX 3a/I0B, KYXOHb, CTHPAJbHBIX H CYLIH/JBHO-IAaAUJIbHBIX OT1E-
JeHR{l npauyeyHbiX, B KOTOPbIX BPEIHOCTSAMH SBJAAIOTCS H3OLITOUHOE TENJNO U BJAAra, To Me-
TOJIMKA Ompeles]eHHs BO3MLYXOOOMEHOB I/ HHX HHueM He OTJMyaercss OT NpHBeJeHHOH B
npHMepax HacTosiwero mnaparpada.



I'nmasa III

A3POJIHHAMUYECKHH PACHET CHCTEM
BEHTHJ/IIU KK

§ 8. OCHOBHBIE ¢0PMYJibl H 3ABHCHMOCTH

[To MeTomy yjmenbHBIX MOTEPb AABJIEHHS, LIMPOKO PAacClpOCTPAHESHHOMY
B NPAKTUKe, NOTePH JABJIEHHS ONPEAeNsIOTCH No dopMyJie

H=12Y{Rl 4 Z) nejm®. {79

OnZHAaKO 3THM MeTOZOM HeyAOOHO [O0JIb30BATHCH MPH NEpecueTe CeyeHHH
BO3AYXOBOJOB B cjlyude HEOOGXONUMOCTH YBA3KH I0TePh AABJeHHS Ha CpaB-
HHBAEMBIX y1aCTKAax. :

Bropoii mercn pacuera — MeToll JHHAMHYECKHX JIaBJICHHH — OCHOBA®
Ha 3aBUCHMOCTH

Y
H-=-1Y (7z+ Zg) Hgy xejm?. (75)

OCHOBHYIO [0JII0 MOTEPb JABJEHHs] COCTABJISIIOT OTEPH HA MECTHbe CO-
npotusaedas g, noxonsauHe a0 80% u Gosee oT 06mUX HOTEPh JABJEHH.
A

Hparomy npH MaJibIX H3MEeHEHHUAX CKOpOCTEI:I [NepeMenHoe BJIMSgHHE -—d— Ha

pesysabraT pacuera 6yAeT HACTOJbKO HE3HAUHMTENbHO, YTO HET HeoOXOmuMQ-
CTH €ro yuutbiBaTbh. Ecin npu 3TOM cyuTaTh, 4TOo Xf HE 3aBUCHT OT CKOPOCTH
ABHXKEHHS BO3MLYyXa, YTO BEPHO AJa OOJbIIAHCTBA KO3(P(HUUHEHTOB MECTHBIX
COMPOTHBJIEHUH, TO MOXHO OPHHSATb

A

VERE Y& = const.

O6o3Hauum
A
— L YE=A,
y +
Kpome Toro, BeAMUMHA AMHAMHYECKOrO [aBJeHHs
K
Hg — B Kv? = ———— L? ge/i?,
2g 36002 Fz

rie K — BeJMYMHA, MOCTOSIHHAS aJs craHgapTHoro Bo3gyxa (f=20°, o=
=509% " ps =760 mm pm. cm.).

CuaejposartenbHoO,
H= AH, = AKv? gejm? (76)
WIH
AK
o= e L2 == SL? refm? (76a)
36002 F2
rie L — pacxop Bozayxa B M3/uac;

F —nnomajn, ceyeHHsl BO3yXoBoga B M2,
76



Adaa BossyxoBona naHHoro ceyendsi F S=const u B (pU3HIeCKOM CMBbICIIE 03-
HayaeT MOTeplo AaBJeHHs eIUHHUH ofbeMa MepeMellaeMoro Bo3Ayxa B 4ac
Ha yuacTKe JAauHoi /. HaszoBeM S aspomnuHaMmuyeckofl MOCTOSHHOM,

3aBUCHMOCTb MEXIY PacXoJfOM BO3QyXa H JaBJEHHEM JJd BO3LYyXOBO-
[la OJJHOTO U TOrO ke ceueHuss F Bhipaxaercs GopMmymaon

Ly=1, ‘/ g—z 8 uac. (77)
1

Tak xak nJjowajgH CeYeHHH BO3AYXOBOKOB O6DATHO TNPOMOPIHMOHAJIbHBL
CKOPOCTSIM, TO Ha ocHoBe Gdopmyabl (76) nonyuum  1npu L=const

F,—F ‘/ M, (78)
2

s KpyrablX BO31YXOBOAOB npu L=—=const

4 ro
dy = d ]/glxn (78a)
2

B HeKoTopblx cayuyasx, Korja Mpy NPHUMEHEHHH CTAHIADPTHBIX JHAMETPOB
BO3/yXOBOJOB HeBA3KA B MOTEPAX NaBJEHHsS ABYX CMEXHBIX YYaCTKOB HOJY-
qyaercsa Gosblle JONYCTHMOH, MNPHXOAUTCH MPOU3BOAHUTL NepepacrnpenescHue
BO3JIyXa B 3THX YuyacCTKaxX NPH YCJOBHH, YTO CyMMa pPacxoJoB BO3AyXa
JOJXKHA OCTaThbCd HEU3MEHHOH.

[Mycrs Ly, Ly u Fy, F2— cOOTBETCTBEHHO 4Y4ACOBOH pacxoj Bo3fAyxa H
oA b ceyeHHusl BO31YXOBOJA HAa OZHOM K JPYrOM Y4acTKax, Torjga

L,= %’Ll ‘/ji—/ns'/wc. (79)

Ecau tpebyercd, urobel L+ Le=L=const (1), 10, pewiasg cucreMy ypas-
Heuuli (79) u (1), onpegennm Benuuuusl Ly 1 Ly. Tloab3ysich npHBeie HHBIMH
yPABHEHUSIMH, MOXHO MOJHOCTbIO YBSI3aTh MOTEpH JaBJEHHs B JIOOLIX OT-
BeTBJIGHHUSIX M BeTBSX CHCTEMBl BEHTHJISIIIHH.

Ilpu pacuere npsSIMOYrOJIbHBIX BO3AYXOBOJOB SKBUBAJEHTHble JHAMETPHl
d, DPHHUMAIOT N0 CKOPOCTH, TAK KaK OHH ONpeleAIOTCs [poue, UeM Mo
pacxoay BO3gyXxa:

2ab

7’:a—i—b

ds , (80)

rjie a U b — CTOPOHbI MPSIMOYrOJILHOTO BO3AYX0BOAA B M UJIH MM.
A
Llys mepoxoBaThEIX BO3AYXOBOAOR 3HaueHUd R WM —;  YMHOXaloTcs

Ha Ko3bdUuuHeHT P.

B npunoxenuu Il npusenena ra6nuna 3HaueHHd B. 3HaueHHus B cieayer
yuuThIBaTH Juilb npu Kv>1. [lpu pacuere BO31yXOBOAOB HYXHO HMETb B
BUJLY, YTO BCE HOMOTPAMMbl U TAa6JIMIbl COCTABJIEHBL /15l CTAHAAPTHOTQ BO3-
nyxa. Ecnyn upu pacuere BO3JyX UMeer ApyrHe napaMeTphl, TO CleayeT IpHu-
BECTH HaHAEHHYIO BeyIHuMHYy H K CTaHZAPTHbIM YCJOBHSM.

Korzia Bo3nyx B upoiecce 06paboTKH pe3Ko MeHSeT CBOIO TeMmnepartypy,
TO NpH pacuyere HeoOXOJHMMO YUHUTLIBATL HU3MeHeHUe ero ofbeMa. [Ipu aspo-
AHMHAMHYECKOM pacuerTe BO3JAyXOBOJOB HEBA3KH B MOTePsX MABJCHHA [OMY-
ckalorest go 10%.

§ 9. OCHOBHBIE NPEANOCBIIKH K A9POIHWHAMHYECKOMY
PACYETY BO3AYXOBOIOB

Ha puc. 36 npuBenena mnpocreiilllas cXemMa BO3AYyXOBOJa C BEHTHJATO-
poM. He BjaBsasch B pa3Gop cXembl, TAK KaK 3TO BXOAHT B 3ajfauy yuebuu-
KOB, Mbl XOTHM JIHIIL OTMETHTb CJelyloUHe MOMEHTHI.
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1. IIlnaaMuyeckoe naBnenue H;, — Bcerga BeJUYHHA [10JI0XKHTE/]bHAA.
2. ITonnoe H, wu craruueckoe H., QAaBjieHHd BO BcacblBaiouieM BO3AYXO-
BOJ€e — BeJUYHHBl OTPHLATE/bHbIE, IPH 3TOM B a6COMIOTHLIX 3HAYeHHAX H >
>H,. 3910 BUAHO U3 CJeYIOLIEro:
H, = — (He + Hy).

3 2 1
Tax xax H. — BeaduuHa oTpHla-
,) —— TeJbHAas, M03TOMY B a0COJIOTHBLIX
{ 3HAUEHU X
S
= | .
I3 \\ = < Hn:Hcr_Hga OoTKYyAa HCT:HnTHg-
<=0 W l) Ty
by i L 3. B HarmeraTeJpHBIX BO3/1yXO-
= t%t \WI% Bojaax H, n H, — BenuuuHmH noso-
12 / < ' xureabHole. Ho ecnm Ha KaKOM-TO
Sy yYyacTKe CHJBHO CKAaTb CeueHue
3 2 ! BO3JyX0BOJAA, TO BCJEACTBHE pe3-
Puc. 36. Cxema pacnpepenenus paeaeHnit Koro yBe/MYEeHHS CKOPOCTH  803-
B BO3LYXOBOLE OYIIHOrO MOTOKAa CTATHUECKOE [aB-
JIeHWe MOXET CTaTh OTpHUAaTelb-
HBIM.

4. Tloanoe AaBJieHHE, KOTOpOE€ M0JI’KEH pa3BHBaTh BEHTHJIATOD, COCTaB-
JgeT

HBeHT =H, .+ HHal‘H + Hyuxs

rae  Hyc— noTepu [1aBJeHHS BO BCACHIBAIOLIEM BO3IyXOBOLE;
Hypry — TO Ke, B HarHeTaTeNbHOM BO31YXOBOJE;
H .y — DVHAaMHUYecKoe J[aBJieHHWe Ha BLIXOJe M3 CeTH.

5. Ecnn K03 UuMeHT MeCTHOrO COTMPOTHBJIEHHST BLIXOAA [,ux NPHHAT C
yueTOM MOTePh AMHAMMUECKOro AaBJeHHs Ha Bbixofe H,., TO MojiHoe 1aB-
JeHHe B HarHeTate/lbHOM BO3AYX0oBoje Oy[eT PABHO [OTepsM JaBJEeHHA
H . Heo6X0QHMO MOACHHTH, YTO { gux MPAKTHUECKH AA€TCH C  YYETOM
Hyux, TO3TOMY B MPUBOAMMBIX HMIKE OPHMEpaX pacuyeTa HarHeTaTebHbIX
BO3AyX0BoAoB H, npudumaerca pasHbM H,,. Torzia

HCT = Hnm- — Hg-

6. Kak BuaHo u3 puc. 36, nonueiét Bakyym H,. =H., a a6conoTHoe
3HaueHue A, BoO BcachiBawolueM Bo3LyxoBoae paBHo H .. CheloBaTenbio,
NOJNHLIA BakyyM, KOTOPbIH MH o603HauMM uepe3 H,,,, pasen

HBaK = 1Iig -+ Hum- = HCT'

§ 10. METOOHKA PACYETA BO34¥YXOBOOOB C PABHOMEPHOM
PA3JAYEHN BO3AYXA YEPE3 IEAH HJIH OTBEPCTHA

CKOpOCTb JBUXEHHA BO3AyXa B BO3AYX0BOoAe

Vg = — Mjcex.
N
]

dns cranmaptHoro Bo3ayxa npu y=1.2 xe/ud

v, = 4,04 V Hy mjcen.
Ecsii B cTeHKe HarHeTaTe/NbHOTO BO3AYXOBOAA CJeNaTh OTBEPCTHE, TO CTATH-
yeckoe JiaBJeHHe, MeHCTBYIOIIee MEPHEHIHKYJAAPHO MJIOCKOCTH OTBEPCTHH,

TaKXe npeo6pasyercss B CKOPOCTHOe JAaBJleHHe, KOTOPOe BHI30BET ABHXKEHUE
BO3JiyXa uepe3 OoTBepcTHe.
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OGo3uaunM 3Ty CKOPOCTb Uepe3 Uyl

2
Uy == ‘/ifh Mfcex.

B napasasenorpamme cxopocrell (pHc. 37) meficTBHTeNbHAS CKOPOCTb BO3AYXa

H300pasuTCa AMATOHAJBIO Uy, ¢ YIVIOM HAKJOHA g K OCH BO3QyXOBOja:

2 2
e 1/ Uer - Vg MceK.

lMoacraBue B GopMyny 3HAUEHHT Ue U U, NOJYYHM

Uy = ‘/ %g (Hee + Hg) = ‘/2% Hy ajcer.
]

Pacxon Bosgyxa uepes oreepcTue Miomanbio fo=ab.

L, = ufu, == pf,cosBv, = uf,sina v, a3/cex,

rne p— Ko3(QduuHeHT pacxona BO3AYXa;
f — nJowaib XKuBOTO CeUYeHHSl CTPyH, Ha- .
KJIOHEHHOH Noj YIJIoM B K OCH BO3JAYXOBONZ;

sina = AU:T :I/H—[;;f

U
[Tocsie moncTaHOBKY 3HAaueHHH U, H Silla M cOKpa-

weHu# popmMyna pacxoma BO3Ayxa NpexcTaBHTCS
R BHLE

oTKyna

L, = vfo ‘/ 2 He g jcer, (81)
1
L

] LO
ff = e = . (82)

° ‘/ 2gH, Pl
o/ 28
1

Hast cTaHgapTHOTO BO3AyXa

L :
fo= — W% (82a)
4,04 u VHS

Uz dopmyan (82)

L,
— = P Uy
fo

Oruowenye
0
Iyxa H3 OTBEepPCTHA U,, TOTAA U,= WUy

HJH
_LVh
4,04 V Ho

¢ — K.M.C. orsepcrus

npencraBaseT cobofi CPeaHIOI CKOPOCTL BBIXOAA RO3-

(83)
(84)
(84a)
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Kospduunent pacxona u Tax xe, KakK fo, MOXeT OLITh OMpefieseH [0
H., unn H,. Bo Bcex mpumepax p gaercst B 3aBHCHMOCTH 0T He,.

Eciy no Bcell pnuHe BO3AYyX0BO#A ¢ £ OTBEPCTHUSIMH 06ECIEUHThL [1OCTO-
FHCTBO CTATHYECKOTO JaBJIEHHsl, TO PH PABHOMEPHOH pasnaue BO3gyXa KO-
3QQuUHEHT pacXofa p HIH o, onpefeneHublit mo H., A/5 BCeX OTBEPCTHI,
Oyner oJiuH U TOT XK€, a CAMH OTBEpPCTHS CTAHYT OJHHAKOBLIMHU N0 MJIOLIAMH,
HO [PH 3TOM CKODPOCTb Uy U YroJ HCTEUEHHS CTPYH a AJs PA3HbIX OTBEPCTHH
OynyT pasJuyHbie.

ITo mepe nmpubJauzKeHHs] OTBEPCTHS K KOHIy BO3AyX0pacnpegesuTeist
yrosa a GyJeT YBeJIHYHBATLCS, a CKOPOCTb UCTEYEHHS U, yMEHbLIATLCSH, YTO
oO0BACHARTCS NaJgEHHEM JHHAMHYECKOro AaBJjieHus. B 31oM Jerko yGeguthes,
HMess B BHAY 3aBHCHMOCTHU

’[ga: Yer __ ‘/HCT Hﬂn:l/ﬂ?n‘_}‘vz-

Vg

B nocaeanux mo xomy Bo3jfiyxa OTBEpPCTHSX, Korga H, B Bo3jnyxoBoje 6yper
6n1u3ko K HyJa a=90° a v ,=~v..

a5 obecrneueHHs mo mjrHe BO3AyXoBojga OJNM3KNHX APYr K APYry 3Haue-
HUH YrJ0B HCTEUeHHUSl o U CKOpocTel v, HE0OOXOAHMO 3a1aBaThCHd BO3MOXKHO
MeHbLIEH BeJUYHHOH CKOPOCTH BO3MyXa B Hauaje BO3XYXOPACMPEHesUTEIS.

BMecTo HECKOJILKHX OTBEPCTHIl MOXKHO Cze/1aTh B BO3AYXOBOAE OHY MpO-
TOJIbHYIO LIEeJ1b MOCTOSIHHOH LiMpHHBL. UToOH c034aTh MOCTOTHHOE CTATHYEC-
Koe [aBJjeHHe, HeOOXOJAUMO H3MEHSTh CEUeHHe BO3JYyXOBOjJa MO ero [JIHHE
(puc. 38).

0 1 2z 3 4 5 6 7 8 Y 10

gre o {on

Puc. 38. CxeMa BO3AYXOBOAA C IIOCTOSIHHBIM CTaTHYECKHM JaBJEHHEM

0—0, 1—1, 2—2 — coOoTBeTCTBYIOIIMe CeYeHHs

[lpu 3TOM mOTepPH JAaBJeHHs Ha JIOGOM yyaCTKe KOMIEHCHPYIOTCS COOT-
BETCTBYIOLIMM CHIXKEHHEM [MHAMHUECKOro JaBJIEHHs, B Pe3ysbraTe Uero
H., ocTaercsl NOCTOSIHHBIM [0 BCell AJHHE BO3JyXOBOAA.

3anaBUINCh CPeAHeHl CKOPOCTbIO HCTEYEHHS BO3IyXa U,uepes llefb, Ol-
penensieM ee IJIOWANL fo H WHUPHHY bo:

Ly
fo= —
i Ug
’ (85)
by =77 M.
0 gl

[To ¢opmyne (82) Haxogum Tpebyemoe CTaTHuecKoe AaBJI@HHE B BO3NYXO-

BOJ€:
L,
2g
v-fo ‘/T

2 v

H,= —L0—\re/u?, (86)
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rae L,— cexyhaumi#i pacxca BO3LyXa.

L, 2 Uo 2
Mpu y = 1,2 HCTz<4,04ufol) = (4,04 H) Ke/M>. (86a)

[IMHaMHYyecKoe JaBJeHHe 117 JI60ro ce4eHHs n—n BO3AYXopacHpenen-
Teqq

e ()

H,, = Hy, — Y Hyor K2/, (87)
n

rie H, — AMHaMHYeCKOe NaBJNeHHe B  Hayaje BO3AyXopacnpelesnTes
B Ke/M?%;
0

ZHHOT — CyMMa [IOTepb JaBJIeHHS B BO3IyXCBOIe MeXAy ceyeHHssMH 0—0
n

H n—n,
n— MOPSAAKOBHI HOMEpD CeYeHHS;

(CKopocTb BO3JyXa
2¢H
v, = ‘/ g Ym HMfcek. (88)

Mpu 7 =1,2 re/m® v, = 4,04 ]/f_f; (38a)

Pacxon BoO3gyxa
L,=0—0,1n)L, M3cex, (89)

rre L, —pacxox Bo3ayXa B Hauyajse BO3AyXopacnpenelurens B u3/cex.

IlnameTp BO31yxcBOLA
Ln
— — 90
d, ‘/0,785% (90)

Tpebyenoe naBjeHHe B BO3IyX0BOAe
Hn = (Hcr + HllH) xa/Mg- (91)

Ecau BMecTO MpOIOJNBHON LiesM B BO3IYXOBOJE CAEAATh PAJ OTBEPCTHH, TO
qUCJ0 cevyeHWH omnpejesnseTcsi UYHCJAOM OTBepCTHH.

Metonnka pacuera BO31yX0BOJOB NepeMeHHOro CTATHUECKOTO JaBJEHHs ¢
paBHOMEDHOH pa3znauell BO3jAyXa Ta Xe caMasd, UTO H BO3JIYXOBO/J0B MOCTO-
STHHOrO CTaTHUYeCKoro aabBjgeHHs. Pacxong sHeprum Bozlyxa Ha MpeopoJieHde
COMPOTHBJIEHUH MepeKpPhIBAETCH 324 cyeT NpeoOpasoBaHHsl 4acTH AWHAMHYe-
CKOTO 1aBJeHHs B CTaTHyeckoe, npuyeM OOKOBble OTBEPCTHS HJIM NPOAOJb-
Has menb GynyT nepeMeHHoro ceuenusi, [Ipu pacuere Takux BO3AYXOBOLOB
MOTYT BCTPETHThCH JBa cayuyas. Ecan cratuueckoe paBjaeHne 00 Mepe JBH-
JKeHHst BO34yXa BO3DacTaeT, YTO HMeeT MECTO B BO3QYXOBOLAX MOCTOSHHOTO
ceyeHHs, TO MJOIIAAH OTBeDCTHH, HAoOOPOT, yMeHbINaloTcs. Ecau Xe cra-
THYECKOE JlaBJIeHHe 110 Mepe IBHXXEHHs BO31yXa y6hiBaeT, YTO MOXKeT HMeThb
MECTO B BU31YXOBOAAX C Pe3KO YMEHbINAWIIHMCS CeUeHueM MO JJIHHE, TO
MJIOLlAaAW OTBEPCTHH BO3pacTaloT.

Jlsis1 BO3AYXOBOJOB NOCTOSTHHOIO CeYeHHst MJIOUIAAH OTBEPCTHH HJIH LeJeil
onpegeasiorcss no dopmyaaMm (82) u (84).

Ias atwboro ceyeHHs A-—r 3THX BO3AVXOBOAOB CTaTHYeCKoe [JaBJeHHe
H.,, nomHoe paBnenue H, ¥ CKOPOCTb BO3JyXa U, ONpPENeNsioTcs mo ¢op-
MyJiaM

0

Hery == Hyy — (Hy 3 Heor) 2/ 0% (92)
0 n

Hy, = Hyy — > Hyor K/M%; (93)
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v, = vy (1 — 0,1 n) mjcex, (94)
rae Hy,-—NOMIHOR faBJieHHEe B HavaJe BO3JyXORacnpeNesHTensi B Ke/m?
(ceuenne 0—0);

ZH,,OT — CyMMa MNOTePh AaBJeHHUsT Mexkjay ceueHHamu 0—0 u n—n
n
B K2/m?
Uy — CKOPOCTbL B Hauya/lle BO3LYXODaCHpEeIeNHTEIA B M/CeK;
n —OpANKOBHIA HOMED CeyeHHs. :
Pacxon Bosgyxa onpegensiercs no gopmyde (89).

BO3J1YXOBOJAbl PABHOMEPHOTO BCACDBIBAHHY

ITpunnnn pacuyera 3THX BO3LYXOBOAOB TOT K€, YTO M BO3IyXOBOJOB Pas-
HOMEDHOH pa3fayM Bo3gyxa. Pazmuua JHUIE B TOM, UTO BMECTO TOJOXKH-
TeJIbHOTO CTATHYECKOro JaBJieHHs B BO3LyX0Bojae OYAeT BaKyyM, W 3HaueHUs
pu 6yayt apyrue (puc. 39). B uactHocTH, 15 BO3AYXOBOAOB ¢ NPOAOJILHOM
weabto, no gaudeiM B, H. Taauepa, p=1 [9].

BosayxoBoasl paBHOMEDHOrO BCacCBIBaHHA MOTYT GBIThb IOCTOSIHHOro H
nepeMeHHOro BakKyyma.

§ 11. TIPUMEPBI PACYETA NMPUTOYHBIX HACAIOK

INpumep 37. B momeulenun ¢ GoNbLIMMH BHAEJEHHAMH KOHBEKTHBHO-
ro M JYYHCTOro Tellsla, a TaKXke OKHCH YI/epofa NMPHTOUHBIH BO3AyX Nojaer-
Cl CBePXY BHH3 LMJIHHIDHYECKHMH Ha-
cajlKaMH ¢ KOPOTKHMH nH(pdY30pamMHu Ha
KoHue. Bo3ayx nomaercsi HenocpencTeeH-

HO Ha MNOCTH HabawaeHHHS 3a KOHTPOJb-
HO - U3MEepHUTENbHOH annapartypo#
(puc. 40). BricoTa  yCTaHOBKH  Ha-

-
——

i
iq_mJL .

T7 77777 777 TTTT7 4

3500

Pec. 39 ' Puc. 40

cajfok or ypoBHs noJaa 3,5 m; bpont kaxaoro pabotero mecta 1,5 u; pabo-
Ta MPOM3BOLHMTCSH B OCHOBHOM B CHASUEM MOMIOKCHHH. TeMnepaTypa nome-
LIeHHs: B 3UMHHH Nepuox 26°, B JeTHuit — 32°. Konuneurpauus CO B pabo-
yeil 30He — 10 0,05 2/m3. Pacuerhas TeMIlepatypa HapyXXHOro BO3ayXa: B
3uMHHE nepuox 16°, B seTHn#t — 24°. OTHOCHTeNbHAs BJAXKHOCTL BHYTPEH-
HEro M HapyKHOTO BO3JyXa HaxojauTcs B npexpesnax 45—50%.

OnpenenuTts fHAMETP HACAJO0K, KOJIHYECTBO J10aBaeMOT0 BO3AYXa H TeM-
nepaTtypy ero mojporpeBa B 3HMHII NEPHOL.

Pemenue. [lng pacueTa AYUWHPYIOUIHX YCTAHOBOK MpH JierkKoli paGoTe
B lexe NPUHHMAIOTCH CAEAYIOIIHE mapaMeTPht BO3ayXa y pabouux Mecr:

B 3WMHHUI Tepuox tpM = 15 ~23% wvp.m =1+ 3 smfcex;

» JNETHHH . tpm =18 4-98% vpm =2 + 4 mfcex [26]

(fp-m B Upy — CPEIHAf TeMIepatypa H CKOpPOCTh BO3AYyXa B [OMEPEdHOM
CeUeHHH BO3IYIIHOIO MOTOKA, HANpPABISEMOTO B 30HY Abixa-
Hud paboTaoiiero).
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[TpameM BBHICOTY uesOBeKa B cHasiueM NOJOXennu [,5 s, PaccrosiHue ot pa-
6oramplllero A0 NPHTOYHOro Hacagka 2 .
Pacuer Gyzem BeCTH 10 JIeTHEMY DEXHUMY npH £, =28° H Upn =4 Mfcex:

0 tyg—1

pu s fpo

Vo tB—tl]p
v Ky—K

p-M B P

= =, (96)
Uy Ky—Kpny,
rje t,— TeMnepaTtypa BO3AYXa B [OMELIEHII;

lnp — TeMIlepaTypa NPHTOYHOIO BO3AYXa;
U, — CKOPOCTh BBIXOJla BO3JlyXa M3 HacaiKH B M/[CeK;
K,, K,,— KOHLleHTpaLKH ra30oB B BO31yXe [OMELIEHHs M B [NpH-
TOUHOM BO3AYyXe,
Ky, —npefeibHO fOMYCTHMAas KOHUEHTpallusi ras3oB y pabcue-
ro mecra.
B Hamem npumepe a8 OKHCH yIiepoga

KB = 0,05 e/Ma; Knp = O; KP.M = 0;03 e/Ma-

OJ]IDB,HQ.H.HQM CKODOCTh BHIXOA BO3INyXAa M3 HACAJOK B JeTHUII nepuon:
no TelJIOBHIACNEHHAM

v 32— 28
I = =05
o0 32 — 24
NO Ta3oBblAeJeHHIM ‘
. 0,05 —0,03
p' - = 0 4
0,05—0 7
Vo ’
TpeGyemass CKOpOCTb BbIXOA2 BO3AyXa H3 HacajokK:
v 4
p.M
fMpH pacueTre Mo TENJOBBLIAESTEHHAM Vg = ——— = — =8 mjcex;
P =05 0,50 M
4
" » » Ta30BblIENEHHAM vy = — =10 M/cex.

[lpuHuMaem CKOPOCTB BO3JAyXa M3 pacueta Gopblu ¢ TenaoBhaenennaMu. B
sToM cayuae KouuentpauHs CO B paBouyMx mecrax

0,05 —x
—= = =10,5 x=0,025 ¢/48.
0,05 o /
HuameTp UMAHHIDHUECKOTO MPHTOYHOrO NaTpy6Ka
- 0,226
Vo

- ax 5 (97)

rae a“—KO':?(b(})HIlHEHT TYPOYJAEHTHOCTH; IJA UHJIHHAPHYECKHX HacalaKoB
npunumaercs B npexenax 0,07—0,08;
X -— DacCTOsIHHe OT HaCaiKH O paccCMaTpuBaemoro ceuvenus (Qakena;
d — nqHaMerp HacaiKH B M.
Mpuuumaem a=0,08;, x=2 xu.
U

[MoxcraBaseM B opmyny (97) 3Hadenus Mgy o
Vo
0,226
=05
0,03.2 =
0 140,145

otkyaa 4 = 0,521 .
[TpuHuMaeM CTaHZapTHBIH QHaMeTp Hacaikn d=3545 mn.
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[To popmyaam (97) 1 {95) npn HOBOM 3HAueHMH d

oM 0,515 u 1y, — 27,9°.
2 :

0

[lepecunTeiBaEM CKODOCTH:

npy —2M_ = 0,515
Uo
U, = (;%)2 8 = 7.33 m/cex;
Vom = 7,33-0,515 = 3,78 m/cex.
KonuuectBo BO3Ayxa, MPOXOAAILIETr0 4Yepe3 HacaloK:
L =3600-0,785-0,5452.7,33 = 6 150 w3/uac.
IOuamerp ¢akena 5 30He paGouyero MecTa

D~68d (‘%" 4 0,145) i

0,08-2 (98)

D = 6,8.0,545 (9_525? 4 0,145) = 163> 15 0.

CrenoBarensHno, ¢aKesn nepekpeiBaer pafoyee MecTo, UTO H Tpe6oBaJoCh.
O6ulee KoaMHYeCTBO BO3AyXa (BKJKYAST TNOACOC), NPOXOASIIEr0 4Yepes
paccmaTpHBaeMoe cevyeHHe (aKeda:
0,082 ‘
L, =436L (T - 0,14-5).

L,=4,36-6150.0,441 —= 11800 4%/uac. (99)

KOJ'IH‘IECTBO Bo3Ayxa, NMOIMEIIHBAIOUIerocss "3 MNoMmelleHHa K NPHTOYHOMY

BO3LYXY:
L,= 11800 — 6150=5650 #3/uac.

Koauyecteo CO, nonagawoouiero B NPHTOYHBIH (aKes ¢ BO3LYXOM MOMellleHHS:
Gco = 5650.0,05 = 282 2/4ac.

dakrnyeckas kouuerntpauuss CO B 30He paGouero mecrta

1180 0,024 2/n3 < 0,03 2/m>.

dakruyeckas TemnepaTypa BO3AyXa
Lop t5 4 Ly fu tu
Ly s + Ly Yn
v = 1,157 we/mu3;
Ta = 1,189 xe/m?;

t., =

CM

5650-1,157-32 - 6150-1,189- 24
T 5650.1,157 4 6150- 1,189

— 97,4,

Ecanm 6bl MBI CAenaju pacyeT MO OKHCH yriepoja, NpPHHSAB OTHOILEHlie
(] .
—P¥_04, 10 KOHueHTpauuss CO B BO3AyLIHOM (haKene cOcTaBjsia Obl

(%
0,003 2/#® yMeHbIIWJIHCH OH AMaMeTp Hacajgka a0 382 MM W pacxoj NPHTOY-
Horo Bo3ayxa A0 4120 m’/«ac, no 3ato f., O6vl10 GBI ~30° uTo GOsblIle AO-
nyctumoro. [Inamerp ¢akesa coKpathacs 6u 10 1,46 . YBenuuenue KOH-
uenrpauun CO u Temnepatypw f,, B 3TOM Clyuae OOBACHSETCS TeM, 4TO B
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NPITOYHYIO CTPYIO GoJblle MOACACHIBAETCS po3iyxa u3 nomeuieHus. [lpnyu-
HOIl fBJSETCA IOBHIIEHHAsH CKOPUCTb (akesa.

Jast 31Milero nepuoaa NpHHAMaeM Upy =25 m/cex.

U 3
Tak kak d=545 mm, To no-npexkunemy  —E%_ =05}5 o = =
Yo 0,515

=4,9 mjcex, torna Lco =4120 m3/uac.
Rouuentpauus CO ra xe, 4yTo B JeTHHA NePuog.
[MpuMem £, =21°.  Tlpu 310t TemumepaType, OTHOCHTEJIBHOH BJaXKHOCT I
¢=50% u vpx =2,5 m/cex cOBMONAIOTCA YC10BHA  KOMGDOpPTA B 3MMHHH MC-
pHOL:
by — ¢ 26 — 21

BN = 0,515. :
ts — tup 26 — tnp

Temnepatypa nogorpesa NpHTOYHOro BO3Ayxa t,, =16,3°.

IMpumep 38. OnpenennTs BEICOTY YCTAHOBKH Haj ypOB-
HeM MoJja TpexAnpdy3opHeXx HacaloK (puc. 41) aas I
npuroxa ¢ pacxonom Bosgyxa 1200 x*/4ac ® kaxngo¥ npu
YEIOoBYH, UTOOH CKODOCTH BOZNYXA B BeDXyell  rpanine
pa6oueii 3oubt He npesbiaga 0,5 x/cex. Qnamerp nozaso- o
astwero Bozayxosona d=375 M.

Pemenue Brcora pa6oueil 3oub 2 », B ra6a. 9
JlaHa 3aBHCHMOCTb OCEBOH CKOPOCTH BO3AymHoro (Qake-
na U, , BRIXOLUIEro U3 Hacanka, OoT CKOPOoQty BOo3ayxa B
noxBojsillell Tpy6e vy, fHaMeTpa NOABOAALIEro BO3AYXO-
Bolda d M PacCTOSHMS X PACCMATPHBAEMOTQ ceueHHs (akeaa 10 HacagkH.

CxopocTb BO31yxa B NOABOASIIEM
BU31YXOBOAE

Puc. 41

TaGnuna 9

1200
v, = = 3,03 mjcer. oylve  [0,36{0,32|0,28 0,22‘0,15 0,13
3600-0,785-0,3752
v 0,5 ~
v, = 0,5 mjcex; == — =0,165. xld I L2 3‘ 5’ 8‘10
vy 3,03

[Ipuunmaem no ta6a. 9 % =7, 0TKyaa x=7 ~0,375=2.6 a. Bwicora yc-

TAaHOBKH HacajoOK Haja ypoBHem noja 4,6 .

IMpumep 39. Tlposepurs, Tpebyercs JH yeTpolicTBO BO3AYLIHOTO AyllA Y
3arpy3o4Horo oTBepcTus f, =0,3 M? HarpeRaTenbHOl MeyH NPH TeMOepaTvpe
ropenust £;=850° u paccTosiHuM paGouCro mecta OT orBepetua S=1 u. Ec-
MM VCTPOHCTBO Ayuwia TpefyeTcst, To paccyutath natpy6ox B. B. Barypuna
NpPH CACAYIOMHX ABHHBIX: {y=+22°% &35 = 427° (BHYTpeHHero i HapyMKHO-
ro Bo3ayxa); ¢=40%. Pasmeper pabouero mecra 1 X1 s. Pa6ota oTHocHTCS
K KaTeropuu TAKeJbIX.

Pewmenwue. BoszywHsle aymu ¢ NMOAayeji cBexero Bo3lyXa ycTpauBpa-
I0TCSl Y HCTOYHHKOB JYYHCTOTO T€MJa MPH HHTEHCHBHOCTH 0OJy4YeHHs1 pabo-
yero MmecTa, npesbimalwomero 1 xaz/cm? myn [26). B nawem npramepe HeoB-
XOAWMO YCTPOHCTBO BO3AYIIHOTO AYyilla, TAK Kak MHTEHCHBHOCTb OGJIyyeHHs!
i>1 Kkxkaa/cm® mun. Dro BuIHO M3 rpaduKa (puc. 42), Ha KOTOpPOM Touka A
¢ mapamerpamu ¢, =850°uf, =0,3 #? nemur puite KpHBOi i =1 Kaa/cm? mun
w S=1 m.

Heo6xonumbie mapameTpbi BO3yXa B 30He paGoyero MecTa: TeMnepaTypa
lpa=16+28°, CKOpOCTb ABMXKEHHUS BO3AYXa v,. =35 s/cex. [IpunumMaen
tp.M=23°, Up.M=4 M/C'eK, l26] .
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HapyxHbIl BO3IYyX, NOCTYNAIOIHA B AYUIHPVIOLIYIO YCTAHOBKY, YBJaX-
usierest 1o 809 c uenbio NMOHHKEHHS ero TemmepaTypu no 18°.

Up.m 271—23 .
[To dopmyne (95) " = 2 18 = (,444.
o _

3nas pasMepnt paGoyero mecra, no ¢op-

1000 myae (80) onpeaenseM SKBHBAJEHTHHIA
" nuameTp Qaxkena d,=1 m.
900 Pewlas coBmecTHO ypaBHenus (97) u
r—~r—F—-5<— r_’_}_*‘ (98), moayuuM oueHb NPOCTYIO 3aBHCH-
A\ '~<J’v‘,, MOCTb [JIs1 ONpefe/eHHs gHaMmeTpa Ha-
"é, 800 PN N~ cagKHu:
* \ A ' 5p o 1
< X d=0,65D —F~—:
~ &07%\ e s (100)
500 4 ] d=0,65-1-0,444 = 0,29 x.
l
L S=g5! [Mox6upaem gymupyoouui natpyGoK pas-
500 ] mepamu 265X 410 mn;
—_ 2. =
ol G55 02 825 03 0% [=0,109 %% dy=032 x. 0.32
- Fo 8 m -~ Hosoe 3nauenne -E¥ =0444 —0—29- =

vO »
Puc. 42, T'pagux 119 onpepeseHHs He- o 4
o6xoauMocTd  ycTpo#icTBa BO3AYUIHBIX = 0,495, otKyaa v, = pM
ayueit o ° 0,495 0,495

=8 ufcer.

Heo6xonnmeiit pacxon Bo3ayXa Aas CO3JaHHA TpeOyeMbIX NapaMeTpPOB B 30-
de palouerp MocTa

L =3600-8-0,109 = 3150 m3uac.
MuHuMaabHOe pacCTOsIHHE OT BBIXOZHOrO CeueHHs: 10 30HBI 06ayBa

d .
x=<0,226 - 0,145);. (101)

Vo

Vo

310 BBHIpAKEllHEe MOJYYEHO TNyTeM npeobpazoBanns  dopmyan  (97).
3mecs a — Ko3pduumneHT TypOyJaeHTHocTH, paBHbi 0,12;
d — nHaMeTp Hacagkuw B M.

3
, g\\ﬁ: ! //4 s
\\{;’j , %

Puc, 43. Cxema ycTaHoBKH AyIIHpytoLlerc narpygka
| — KarpesatenbHas neub; 2 — paGouee MecCTo; S—AYWHPYIOWHR natpySox

B namem npuvepe x=1 u. CxéMa yCTaHOBKH AylHpyoulero narpybka no-
Ka3aHa Ha puc. 43.
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Mpumep 40. Kosuentpauns rasose: B uexe K,=0,06 m2/2, B NpPHTOYHOM
go3ayxe Ky =0. [1pegenbHo AOnycTHMas KOHLeHTPallig ra3os B 30He pa-
6oyero mecta Kp.=0,03 me/s. Ulnpuua paGouero mecra 1,2 s, ITono6park

JOJ¥HA  NPEeBHUIATh

AyWHPYIOWMI HAcaZoK NPH YCJIOBHH, YTO Upm HE

1 m/cex.
Pemeunne Ilo dopmyre (96).

0,06 — 0,03
‘UP-M T 0,5'
v,  0,06—0
Juamerp Hacagka
d=0,656-1,2-0,56=0,39 x;
1
Vo= = =2 mfcex.
Ecan npuusath natpy6ox B. B. Barypuna cewenmem 320X490 mat; f=

=0,157 #% d,=0,39, 10
L=3600"0,157 -2=1130 m?/cex.

nas unauHIpHYecKoro narpyb6ka
L=3600-0,785-0,392 - 2=860 m3/cex.

3navenus x, HaligeHHoe no gopmyae ([0{) mas marpy6ka B. B. Barypuna,

paBHBl 1 M, mis UHAHHIPHYecKoro nartpy6ka — 1,5 a.

§ 12. NTPUMEPDBI PACYETA NPUTOYHBIX BO3AYXOBOJOB
A MOABOPA OBOPYNOBAHHUSA*

Mpumep 41. Paccuurars meneBoff cTanbHOM BO3ayXopacnpegeauTenb No-
JaHHbIX: JJMHa [=
L:

CTOSTHHOIO CTATHUECKOT'O AaBJEHHS NPH CAEAYIOUHX
d =775 mm; pacxog BO3Iyxa

=15 M; HayaabHBIH  AHaAMETP
= 18650 m3fuac*; v, =11 m/cex (puc. 44).
0 7 2 3 4 5 6 i 8 3 10w
. .
Bo3dyr |
—r—
& [F1500 ~ 1500 == 1500 =150~ 1500 =1=1500 11500 = 1500 <= 1500 w1350~ 1150
D oy (7<) ) ™~ ™~ D oy wy
S8 8 8 3 8 3 0¥ s § s
™ N ) ) ) % - S - ] ™
0 7 2 3 4 5 4 ? 8 §  ww
F 15000 —]
Puc. 44. Cxema Bosgyxopacnpenemntens ¢ NPOxOTBHOA HIEJNBI0 MOCTOSHHOM IUHPHHM
0—0, I—1, 2—2... — ceuenud

Pewenne TaK Kak Bo3ayxopacnpegesuTenp IOCTOSHHOTO CTaTHYe-
CKOro JaBJieHWsl, TO MIMPHHa 1eH OyxeT ogHa M Ta Xe [0 AJHHEe BO3JyXO-
Bona. [IpuMeM CKOpOCTh HCTeUEHHS BO3IyXa uepe3 IIedb U ,=06 M/cex;
Leew=5,18 m3/cex. Ulupnna wenn no dopmyme (85)

I w 0
0 6-15 = ,058 M,
[Tnomane wenu fo = 0,058 15=0,87 u% Beanuuna kospdunuenta p=~0,62
[8]. TpeGyemoe cratnyeckoe gaBJjeHRe no popmyse (86a)
6 2
T T (m) = 5,76 IC3/M2; HJIH = 7,4 ICZ/Mz.
* B npumepax, B KOTOPLIX He YKa3aHbl mapaMeTphl BO3AYXd, cAERyer NOXpa3yMeBaTh

CTAHAAPTHHIE,
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OTcrona Heo6xonuMoe 1aBJieHHe s BO3LYXOpacnpeeanTess
H. =5764+74=13,16 ko/mu2.

Hennm Bo3myxoBox Ha 10 paBHBIX YYaCTKOB KaxIbli AduHOH ['=
=1,5 m. TaK KaK KOHeYHble CEUEHHA yYaCTKOB 3apaHee HEH3BECTHbI, TO CKO-
DOCTH v, IHHaMHYeCKHe naBjeHHs H, W nortepu gasjenns R’ onpeneasior-
cSl He NIO CPEIHHM, a N0 HAYAJILHLIM CeueHHAM yuacTkos. onyckaemas mpu
3TOM MNOTPEIIHOCTb NMPAKTHYECKH He CKaXeTcs Ha pe3ysabTaTax Nojcyera.

Yuwactok 0—/. Ilpun d,=775 mm un v, =11 m/cex norepun paBieHHs

4 .
Ho1=R,0=0,11-15=0,17 xe/m2.  ]IHHaMHuecKOe gaBJieHHe Hn , CKO-

pocThb v), pacxon Bosmyxa L; u nuamerp Bosayxosoja d; onpeneﬂﬂlem no
¢dopmynam § 10:
Hx, =H, — Ry’ =7,4— 0,17 = 7,23 re/m?,

vy == 4,04 V7,23 = 10,88 x/cex;
Ly =091 :=0,9-518 = 4,66 #’/cex;

dy— /) — 28 074 4.
0,785-10,88
YuacTtox J—2.

3uasa v;=10,88 m/cex wu dy=740 mm, HAXOTHUM:
Rl =0,105-1,5=0,16 re/u
H, =723 — 0,16 = 7,07 xe/u?, wvy= 4,011/ 7,07 = 10,75 mjcer;
L,=08L=0,8.518 = 4,14 u/cex;

dy =/ —21 0703 u.
0,785-10,75

Yuactok 2—3. dy=703 mm; v,=10,75 m/cex; Rol’=0,116-1,5=
=0,18 xefm?;
H; =7,07-0,18=6,89 we/u?,

v, =4,0016,89 = 10,6 mjcex; L, ==0,7-5,18 — 3,63 m3/cer.

dg = _ 3.8 0,666 .
0,785-10,6

Beanuuny auHamuyeckoro paeieHust H ; B JA1000M cedeHHH MOXKHO NOJAY-
uMTb HenocpeacTBeHHO H3 popmyan (87). IIpogomkas MOACYETHI, MOJIYIHM
AMaMeTphi BO3AYXOBOAA H 1Jisl OCTa/bHBIX ceueHuil. [lanHble pacuera yiao00-
Ho cBoxHTh B Taba. 10.

MMopsanok 3anoaunenus Tta6a. 0. [To nuamerpy d H CKOpPOCTH
v, (rpadel 7 1 9) npenbayllell cTPOKH HaXOAMM Ha HOMOTPamMe 3Haue-
Hust R,_; u mpoctaBisieM ero B rpady 2 3anosHseMoil CTPOKH. Pe3yJbrar
nepemuoxkenust undp rpade 2 u 3 3aHocum B rpady 4. M3 rpader 6 npe-
AbLIyLIeH CTPOKH NepeHOCHM 3Hauewus H ,,B rpady 5 3alOJHsEMOl CTPOKH.
Buiuntan us H,, |, 3nauenus R,—1l’, nonyuaem f, . 3artem mno gopmyie
(88a) MJM NMPHJAOKEHHIO OnpejessieM CKOPOCTb U, H 3aHOCHM ee B rpagy 7.
[To dopmyse (89) Haxoxhm pacxon BO3LyXa B JaHHOM ceyeHHu L,, a no
dbopmyse (90) — nnamerp Bo3gyxoeona. lloBropsemocTh uugp B rpagax
5 u 6 obbscHsieTcs TeMm, uto f , , 3anucaHnoe B rpade 6  Agas  ceueHus
n—n, 15 CJAeIyIOLLEro CeueHHs cTaHoBHTCA yxe [, . [lociennee ceue-
le B3ATO Ha paccTOsiHku 15 ca oT Topla Bo3xyxoBoga. Mexay ceueHHAMH
9—9 u 10’—10’ WwHpHHA LIeJH yMeHblIaercs, a nocie ceuends [0'—I10" 1o

* B sTOoM K CHeZyIOILEX MpHMePax WHAEKCH BCeX BeauunH O0O3HAYeHbl HOMepaMmy ce-
yeHHH.
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Ta6awua 10

Ry—yl' | Hyy | | H,
Ne ceue- Rp1 . " " Un Ly dn
s B K2/ M? i'B o B M{Cex | B M[cex B MM
B Kef M2
1 2 3 4 ) 5 l 6 7 8 9
i
0—0 — — ~ —_ 7,4 11 5,18 775
1—1 0,11 1,5 0,17 7,4 7,23 10,88 4,66 740
22 0,105 1,5 0,16 7,23 7,07 10,75 4,14 703
3—3 0,116 1,5 0,18 7,07 6,89 10,6 3,63 666
4—4 0,122 1,5 0,19 6,89 6,7 10,48 3,1t 616
5—=56 0,138 1,5 0,21 6,7 6,49 10,3 2,59 567
6—0 0,147 1,5 0,22 6,49 6,27 10,12 2,07 512
7—7 0,167 1,5 0,25 6,27 6,02 9,94 1,55 447
§—8 0,21 1,5 0,32 6,02 5,7 9,66 1,04 370
9—9 0,225 1,5 0,35 5,7 5,35 9,37 0,52 265
10" —10’ 0,225 1,35 0,31 5,35 5,04 9,1 0,052 85
2,36

TOpUA MO KOHCTPYKTHBHEIM COOOpPaXKeHHSAM OCTAETCs NOCTOSHHOII 1 paBHOIl
S5 mm.

Ilpumep 42. Paccyurars cralbHOH KBaApaTHEIH BO3AyXopacnpepeni-
Te/lb [OCTOTHHOTO CeUYeHHs ¢ NMPOAOJBHOM 11edpIo MPH CAEeAYIOUIHX J1aHHBIX:
L=3,6 m3¥/cex; =10 m (puc. 45).

0 : 2 3 4 5 6 7 8 9 .0
i |
{Q IS A
LI BT I A1 B S B
S S
| | f I I ! |
Z | i | | \
- 1000 1000~ 1060 + 1000 | | |
OL 1 2 3 4 5 6 7 8 9 10
, 70000

Puc. 45. Cxema BO3ZyxopacnpefesMTelst NOCTO;NHHOTO —CEeUucHIs ¢ Mpo-
JOJIbHOH LIENBI0 NMCPEeMEHHON LuHpHIIbE

Pewmenue. IIpy nNOoCcTOTHHOM CeueHHH BO3JyX0BOjaa wielb OyldeT HMETb
nepemenHoe ceuene. [IpHHHMaeM HauaabHYIO cKopocTh vy ==10 #u/cex. Ce-
denne BO3Ayxosona Oyner pasno 600X 600 mm. H, =6,12 ke/m® Henum
Bo3ayxoBox Ha 10 paBHBIX uacTedl. 3agaeMcsi EKOPOCThIO BbIXOJAA BO3IyXa B
Hauane Wean v, =0 #/cex. TpeGyemoe naB/eHue A/ UCTEUEHHs CTPYH IDH
u=0,65 [8] u v,=6 afcex.

6 2
He, = | ————=| = 5,25 we/n?;
4,04-0,65

-5,25 +6,12= 11,37 ,

”H

[loTepn maB/edus uHa yuacTKax ONpenesseM 10 CpelHeil CKOPOCTH BO3LyXa.

Yuyactok 0—/. HavaapHas ckopocts v, =10 s/cex. JlMHaMHuecKoe
JaBjeHHe B KOHLE yyacTKa npu uv;=9 m/cex H, =496 r\e/,w2 Cpenusst cKo-
pOCTH BO3AyXa nia yuactke 9,5 m/cex.
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[To ¢opmyne (80) d,,=600 mu
P, =0,12.1 =0,12 xesu?.

3a cueT yMeHbIIeHHs IHHAMHUYECKOro AABJICHIS BO3HHKAET JONOJHHTENbHOe
CTaTHYeCKOe JaBJeHHe B KOHUe ydacTka /:
L ’ 2
Her o= Hag — (Hy + Ry 1) = 6,12 — (4,96 -+ 0,12) = 1,04 e/ w*,
[TpuGaBus sto paBaenie K /7,
Hu [—1;

Iy moJyyllM CTaTHyeCKoe [naBJieHHe B ceye-

Hcrl = ‘Llcrﬂ + HCTnon = 5,20-4- 1,04 = 6,29 xe/m®.

ITOT Ke pe3ysnbTaT MOMKHO NOJYYHTh HENOCPENCTBEHHO W3 opMydanl (92).
Pacxon Bo3tyxa Ha KaXIbll no2. M wienu

L, = % = 0,36 m3/cex.
lupuna menu:

L 0,36
B ceveHHH 0 — 0 b, — v" == 0,06 u=60 m.u;
0
. L 0,36 - __
B ceueHHH [—I by = . = 0,050 u = 03 ..

4,040 Y Hory 4,04 0,65/5,20

Yuactok [—2, v,=8 m/cex; H,, =3,92 re/u.
Cpenuss CcKOpoCThb
Uep=8,0 M/cex;
d,, =600 muy;
R,V =0,099.1=0,1 xe/m
[To dopmyne (92)
He, =11,37—(3,924+ 0,12 +0,1) =7,23 ke/mn?;
0,36 '
by= ——————— =0,052 4 = 52
4,04.0,65)'7,23 _
Takum ke o6pa3oM NPOH3BOAMTCS pacueT H OCTAJbHBIX Y4aCTKOB BO31Y-
xopacnpegeantenss, CeueHnus meau NOKa3aHb Ha puc. 45. Yroa
HCTEUEHHS CTPYH M3 BO3JAYXOBOAa B HauaJje HIeJH ONPEAeJHTCT U3 BhIpawxe-

HHSI L
tg a = /—H——C—l_— =S _§£5- ,
, H, 6,12
oTKyna a=47°.

Ecau npunate v, =6 M/cex, To ceuyeHHe BO3AyxoBoja Oyner pPaBHO
775X 775 mm, a yrom HCTeyeHHs cocTaBHT ¢=>57° [IpH 3TOoM pasHHLa B IIU-
pUHE IeJH MO CeyeHHsIM BO3AyXOpacnpeaenuTenst ymeHbmurcsa. Tak, B ce-
yeHUH 9—9 OHa craHeT paBHOE 5l M.

ITpnmep 43. PaccuutaTh KAHHOOOpa3HHH BO3AYXOBOJA MOCTOAHHOTO CTa-
THYECKOTO JaBJEHHs ¢ MPOAOJLHON menbio. [llens AosxkHa BMMeTh OTGOPTO-
BaHHbBIE Kpas M MONEpeuYHble HaNpaB/AKOLIHe MVIACTHHKH (PHC. 46).

Hauanbnoe ceuenne Bo3gyxoBoga 0,3X0,3 x; pacxox Bo3nyxa L=
=1,64 m3/cex; pmawHa wenaw 7,2 M.

Pemenune Havaabuas ckopocth Bo3ayxa vu,=18,22 m/cex; H, =
=20,3 ke/n% [lpumeM CKOpOCTbL HCTEUEHHs BO3AyXa  uepes  OTBepctue
v, =9 mfcex.
Ulupuna 1wenn

b, — 2284 0 0253 4 = 25.3 ua.
7,2-9
[Tnomanp wean f,=0,0253-7,2=0,182 x% u=0,7 [8].
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CrtaTtuyeckoe paBJjeHHe

H, = ——ﬂ—r = 10,25 re/n?
4,04.0,7.0,182

H, =10,254- 20,3 = 30,55 ., ‘
YuacTok 0—/. DKBUBAJEHTHbI IMaMeTp B Hauaje yuacTKa paBeH

0,3 M.
R,V = 0,68 re/m?

H, = 20,3 — 0,68 = 19,62 ke/a.",
vy = 17,9 mjcex;
L;=09L=0,9-1,64 = 1,48 u3/cex.

[IpuHuMaeM NOCTOSHHON BBICOTY Bo3nayxomona. llupuna BosnyxoBona B .Jiio-

60M CeyeHUH n—n
Ly

o Upht

b

n M,

Hanpumep, B ceuenuu [—I
1,48
by =-—2"=0275 u. .
17,9-0,3

Aasa mo6oro cevewus n—n H, , L, v, n d, onpegensiorcs no popmy-
Jgam (87)—(90). 3navyenus R s KaxJOro yyacTKa HaXoJHM N0 CKOPOCTH
Uy 4 KOTOpas mopcuurhiBaercs no ¢opmyae (80). He npusons camoro pac-
ueTa, TAK KaK ero MeTOAMKd HHYEM He OTJIHYAETCA OT NPHUBEJEHHOH B NMpH-
mepe (41), npuBomuM pe3yJabTaThl Ha pHC. 46.
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-L 7200 '

Puc. 46. Cxema KanlioofpasHoro BO3AYXOBOAA NOCTOSHHOrO AABJEHHS

IMpumep 44. Paccyurath CcrajbHOH NPHTOYHLIA BO3AYXOBOL MOCTOSHHO-
[0 CeyeHHs JJs PABHOMEDHOH pa3jayu BO3AYyXa B LUeX B  KOJHUECTBe
10800 m%/uac (3 m3/cex) dyepes GOKOBble OTBePCTHs KBAAPATHOTO CEUEHHS.
CKOpoCTb BBINYCKA BO3AYyXa He NOJXKHA NpeBLIATh 7 M/cex.

' Pemeunue. Paz6bupaem BO3AyXOBON Ha yuyacTKe TaK, KaK NOKa3aHO Ha
puc. 47. Tlpnuumaem ceuenue soznyxosoma 700X 700 um. daktuueckas cko-

pOCTb BO31yXa HA YyuacTKe [
3

Yo, = 5707 — 6,13 m/cex.

[nHaMHuecKoe naBaeHue H,, =2,3 xefm?. Cuavasa paccuuThbiBaeM BO3-
AYyXOBOJ, NOTOM TMJIOUWAAH [PHUTOYHBLIX OTBEPCTHH.
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Puc. 47, PacuerHas cXema BO3JIYXOBO- 5) : —
Jla paBHOMEpHOIl pazlaun 102, .0-1—r——q—?
a-— Bux cGéky; 0O — nuaH; 8 — cxeMa pac- ﬂl{
npeaeseHuss JaBJeHHR B ceueHHsx [//—! H Hemye Hcm,,H” }Hcm"
22, L — pacxox Bo3gvyxa B M3fcex: [ —
AJIMHA Yy4acCTKa B M

PACYET BO3AYXOBOIOA
Yuactork 1. d,,= 700 mn;
Rl =0.,044-6 = 0,27 re/m2.

Mecrtupie conporusienusi. JAuddysop. B cerd ycraHoB/JeH BEHTUAATOp
BPH Ne 8 ¢ ceyennem Boixiona 560 X560 ma. [1punumaem yroa ckoca and-
¢pysopa p=15° Ttorna

tg 150 — al_l‘ag — 7001—560‘

Hanna nuddysopa [ = 540 mm.
¥ron pacrsopa auddysopa o OIIpeﬂeJlHeTCH U3 BbIpaKeHus

toa2 = 2% . 4. 160,
2/

[Tnowanp ceueHuss BLIXJOIHOrO OTBEePCTHs BeHTHAsTopa [1=0,314 x°.
poOCTb BbIXOAA BO3ayXa v,=9,6 m/cex; H, =564 rke/m>

Tak kak TaGauunble 3HaueHus { AJs tTakoro Aud¢ysopa oTCyTCTBYIOT, TO
MOTePH NaBJEHHs B HeM ompejessieM 1Mo Ko3QQHUIKEHTY nojie3Horo geHCTBHS.
KOTOpBIH MpejAcTaB/seT OTHOILIEHHE IMOJIe3HOM CTAaTHUeCKOH 3IHepTHH, MNoJay-
ueHHOHN B auddy3ope, Ko Bcell cTaTHUECKOil 3Hepruu, o6pasonasnilieics B pe-
3yJbTaTe CHHXKEHUs JHHAMHUYECKOrO JHaB/JIeHHd.

[To popmyne B. M. Auie g

Cko-

Tyug = 1 — sina ﬁ’ (102)
rze sina = 0,26; f; = 0,314 &% f, = 0,49 w?; 7y, = 0,94
[Torepu nassaenuss B puddy3ope HaxoauMm no ¢opmy.e
Znnd) = (1l — ”) (HJIB - Hnl) Ke/M% )
Zup— 2= (1 — 0.94) (5,64 — 2,3) = 0,2, - (103



MpssMoyronbHuii oTBOX ¢ PAagMyCOM KpPHBH3HB R=
1,5 b; yromom a=90% £=0,175.

IMoTeps nassenuss B orBofe Z,=0,175°2,3=0,4 ke/m?,
(Rl 2); = 0,27 1-0,2 + 0,4 — 0,87 xz/nz.
ConmpoTuBieHue NpPOXOAYy BO3AyXa B BO3NAYXOBOAE

NpU NeNeHHH NOTOKOB B orBepcTH U KosdpdpuurenTs MECTHBIX

CONMPOTHUBJEHHUH (K.M.C.) MPOXOAY BO3AyXa G, NPHHUMAEM NO NPHIOKEHHIO
IV, Bastomy u3 xuuru B. H. Taauesa [9]. ‘
3HaueHus {, MalOTCH B 3aBHCHMOCTH OT OTHOLIEHHs pacxoja BO3JyXa B
L 0,5
otsepctuu Lo u Bosnyxosone L. [{as orsepcrus [ npu —i’—- = =0,167

IyTeM HHTEDnoJsituu HaxomuM f, =0,04. Tlorepu naBjeHns B nNpoxone
Z3=0.04 - 2,3=0,09 ke/m?. O6upe noTepu naBJeHNA HAa yyacTKe | 6e3 yuera
Z3 paBubl 0,87 ke/m?, a ¢ yuetom Zz; — 0,96 xe/m2.

OrBepcrue . [IpumMeM monHoe JaBjeuHe B Hayaje BO3LYXOBOZRA
H,, = 8 xe/n®

Torma B ceueHuH I—I mnoJHOe JaBJEeHHE

Hyy = Hyy — E(RI+ Z), =8— 0,87 = 7,13 ke/m.

CraTHyecKoe J[aB.eHHE

HCTHI =H, — Hm = 7,13 — 2,3 = 4,83 re/u?.

My
To ke, B ceuennu ['—I’
H,, = HnH1 — Zy=17,13 — 0,09 = 7,04 re/u?
Hey = Hyy — Hyy = 7,04 — 1,59 = 5,45,

Dy

rae H,, — IuHamMHyecKoe JaBJjeliie HA yuacTKe 2 IPH CKOPOCTH ABHIKEIINs
Bo3nyxa 5,11 m/cex.

Cpem—xee CTaTHyeCKoe JaBJieHHe B OTBEepPCTHH

8 o
HCTcp = 4—3———{—25—45— == 5,14 re/rt.

CpeﬂHee AHHAMHYECKOe NaBJ/ieHHe B BO31yX0BOJAe MexXAy CeUeHHAMH I—1In
r—=r

2,34 1,59

Hyp = —— = 1,95 ke/u®.

CpeanHe CKOpPOCTH BO3AyXxa
Ver = 4,04 V5,14 == 9,2 wjcexcy,
v, = 4,041V1,95 = 5,4 m/cex.

YTon HaKkNOHa CTPYH, BhIXOAgLIell uepes oTBepCTHe, K OCH  BO3AYyX0BOAA
OTIpe/le/IMTCA H3 BhIPA’KEHHS

tg o= T — =0
v ,
oTKyI1a a = 53°30, *

Yroa mucTeueHua CTPYM H3 OTBEPCTHSI MOXKHO YBEJIHUHTL AByMs crocoba-
MH: 1) yBe/JHuYeHHeM HAuaJbHOI'O CTATHYECKOTO AaBJEHHs B BO3AYX0BOJe,
YTO NpUBedeT K OUeHb OOJMbIIMM CKOPOCTHM BBIXOAA BO3JAyXd H3 OTBEpPCTHH
(0ocobeHHO W3 nocCJeHero); 2) MOHHXKEHHEM CKOPOCTH JABMXKEHHS BO31yXa B
BO31YyX0BOJe&, 4yTO NOTpebyeT yBeIHUEHHS CEyeHHS BO3AYXOBOJIA.

IloacyeT notepb pasjenus H, ¥ H., nis OCTambHBIX Y4YacCTKOB MU OT-

BEPCTHH NPOH3BONUTCHA aHAJOrHUHO npHBefenHoMy. Bce paHHble pacuera
csonuM B Taba. 11.
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Ta6anna 1

iEi, Hy | z |Ri+z ;
g= L [ ‘ 9s, v B RB | RlB ‘

FE |mgeen ) LB M) L ) wfcex | xelut | xzpar ) I

}g B Kefm®

Hauaavnoe nonnoe nasienve H, =8 x2/m?

1 3 6 | 700 |6,13)0,044 0,27 — 2,3 |{0,6 |0,87]|38 7,13
1 0,5 —_ — — - —~ |(0,042,3 |0,09]0,09]7,13]7,04
2 |25 3 {700 |5,11]0,03t}]0,09] — [1,59! — |0,09]|7,04]|6,%
2 10,5 — - — - ~ |0,02;1,59 |0,03]0,03][6,9 | 6,92
3 12 3 {700 |4,09{0,022 007 — 1,02 — {0,07(6,9216,85
3 (0,5 — — — — — | 0,015 1,02 | 0,02 | 0,02 | 6,85 | 6,83
4 | 1,6 3 {700 |3,07]|0,016{0,06 — |0,57| — }0,05|6,83]6,78
4 10,5 — — - — — 10,01)0,57|0,01 |0,01 | 6,78]6,77
5 1 3 | 700 |2,05]0,007002 — |0,2]| ~ |0,02]|6,77{6,75
5 0,5 — — — — — [0,07(0,25(0,02]|0,02 6,75 6,73
6 | 0,5 3 | 700 | 1,030,005 0,02 — 0,066 — |0,02]6,73|6,71
¢ 10,5 - - - — — - | 0,086 — — | 6,71

1,29
— X(RI 4 Z) =8—1,29-=6,71 xe/m% Tloacuer caenan npaBHJBHO.

Pacyer naowaneft npaTOUYHBIX oTBepcCTHIH Pacuer or-
BepCTHH npousBeneM B IBYX BapHaHTax: no Ko3¢pPHUUEHTY pacxona Bosny
Xa w u KO3p(HUUHEHTY MECTHOro CONPOTHBJIEHHS L.

1. Pacyer no xospPHuHeHTY pacxona Bo3ayxa

Ilo panuniM K. K. Bayauua [8], nna Bo3gyXoBoLOB ¢ NoONEPeUYHLIMH Lfe-
JSIMH WIN OTBEDCTHAMH C OCTPHIMH KPasiMHM pz= 0,65.

Pacuer nJoiafefi orsepcTHil NPOM3BONMM NO CPEXHHM  CTAaTHYECKHM
Jasjenusm. Ilpunumaem KBajpamHoe CeueHue oteepcTuil. lannbie pacuera
cBelenbl B Ta6a. 12. B nocaenueit rpaq)e TaGJHIbI TOKa3aHa cpelHsis CKo-
pOCTb BBIXOa BO3AyXa M3 OTBEPCTHH, nosyyeHnHas nyTem Jjenenns L, (rpa-
da 2) ma f, (rpada 3).

MaxcumasnbHas CKOPOCTL 'BHIXONAa BO3Ayxa H3 oTBepcTHs 6,8 m/cex<
<7 m/cex. YcaoBHe, NOCTaB/JeHHOe B NpUMepe, BBLINOJHEHO.

B orauume or K. K. Bayauna, kKoropsifi npunumaer p=const, B. H. Ta-
Aues [19] naer nepeMeHHble 3HAUYEHUN W JJA BO3LYXOBOIOB C NONEPEUHBIMH
WeasMH B 3aBHCHMOCTH OT yIJla HCTEUCHHs CTPYH @ M OTHOCHTE/bHOro pac-
X0#a BO3lyXxa B lIeJH. DTH 3HAYEHHs W, NpHBEJeHHble B npuioxenun I,
N0BOJILHO XOpOLIO COrJIACyIOTCs C pe3ysbTaTaMH 3KCNEPHMEHTOB, KOTODbie
6bi1u npopenanb B. H. TanneBniM.
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Ta6auua 12

Ve © | Lo vocsees) v Jler | fomawr (Pavems omer| oy o wrcen
1 2 3 4 5 [§ 7
1 0,5 0,65 5,15 0,084 290x 290 5,95
2 0,5 0,65 5,62 0,08 284 < 284 6,24
3 - 0,5 0,65 6,04 0,077 278X 278 6,5
4 0,5 0,65 6,36 0,075 274%x 274 6,66
5 0,5 0,65 6,6 0,074 273 X273 6,75
6 0,5 0,65 6,71 0,073 271271 6,8

T f, = 0,463

IMoncunraem nJouwtany OTBEpPCTHH, NOJAB3YACh 3HAYEHUAMH [y NPUITOMKEHH
I11. Becb xoa pacuera Buaen u3 ta6a. 13. Iloabp3ysice nannbiMu rpads 51 8,
aX01MM TyTeM HHTEPNoOJSIUH 3HAUeHHs | K 3aTeM no dopmyae (82a) noAa-
cunteiBaeM ', M3 cpaBHenus mauubix ta6i. 12 1 13 BHOHO, yTo HAaHO6OJbLIHE
PacXoXKACHHUSA NOJyyaloTCs B MJOIaAsx nepsuix orseperHil (mo 16%). Oue-
BHIHO, 3HaueHds, nojyyeHHsle K. K. BayauHbiM, 3aBbliliedpl. Ecau npHAATDL
g cpenseM u=0,6, TO PacXOXKIEHUA COKPATUINCH Ol o 7%.

Ta6nwua 13

N - H, " _

\ﬁvcglrgep HCTcp Hﬂcp 1gr= V'ﬁ?‘— I‘pal;. Lo L Lo * fo
1 2 3 4 5 6 7 8 9 10
1 5,15 1,95 1,625 58 0,5 | 3 0,167/ 0,562 10,0973
2 5,62 1,3 2,08 64 0,6 | 2,5 0,2 [0,581]0,0895
3 6,04 0,8 2,75 70 0,5 | 2 0,25 | 0,595 10,0842
4 6,36 0,41 3,94 75 0,5 1,5 | 0,333/ 0,602 (0,08!
5 6,6 0,158 6,46 81 0,5 1 0,5 |[0,607(0,0792
6 6,71 0,066 10,1 85 0,5 | 0,56 |1 0,61710,077
MpuMeuanue 3uadenus » OKPYITeHH 10 LeJHX TPagycos.

2. Pacuer no ko3¢ unHeHTAM MECTHBIX CONPOTUBJEHHH
B npunoxkenuu IV K. M. c. oTBepcTHH MPUBENEHB B 3aBUHCHMOCTH OT OTHOCHA-

Lo —
TeIbHOro pacxona sosnyxa L, =>7, M OTHOCHTeJIbHBIX mwiomanen  f,=

o
=", The L, u f,— COOTBETCTBEHHO PaCXOJX BO3AyXa B OTBEPCTHAX W

naouaas orBepctil; L U f— coOTBETCTBEHHO PacXoi BO3AyXa B BO3AYX',-
BOJEe (IO OTBEpPCTHS) U MJIOMIaJb CEYEHHA BO3AYXOBOAA.

3nayeHus K. M. c. noayuennl B, H. TanueBbIM nyreM sKCnepuM2HTa.

3nas L, u noxmcuyuras {, mo ¢popmysc H,=0,t,;, Haxomum nyreM uvuTep-
MOJISIIIHH OTHOCHTEJIbHLIE MJIOWadu oTBepCTHil f,, a 0o f, onpenensieM Jor

HyxHo umers B BuAy, uto f, m H, ciaelyer OTHOCHTD K yuacTKy BO3ayXo-
BOJa mepell OTBEPCTHEM.

OrBepcrHel

L= f__ 0?5 —0,167; H,=T7,13 keju?; H, =23 re/m?

Lo =

L,—? —31; 7,=0213.

o]
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[Mnomans oreepcTHs [

Jo=0,213-0,49=0,104 u2,
rae 0,49 — niowans, ceyeHus BO3AyXoBona B M2,
Pesyabrath! nofcuera npuBeneHbl B Taba. 14,

TaGauna 14

Neor- | Lys Ls i Hy B Hyb to - f oot fo® Uy B
HePCTUR | yafoen (M7 cer ° Ke]m2 Kz u ° B u® Mpcex
1 0,5 3 0,167 7,13 2,3 3,1 0,213 0,49 | 0,104 4,8

2 0,5 [ 2,5 0,2 6,95 1,57 4,43 0,199 0,49 | 0,0975 | 5,13

3 0,5 2 0,25 6,85 1,02 6,71| 0,189 0,49 | 0,0925 | 5,4
4 0,5 1,56 {0,333 6,78 0,57 11,9 | 0,173 0,49 | 0,0847 | 5,9
5 0,5 1 0,5 6,75 0,25 27 0,156 0,49 | 0,0764 | 6,55
6 0,5 0,5 |1 6,71 0,066 102 0,147 0,49 | 0,072 6,95
* PacxoxpaeHHe B 3HAYEHHSX fy : no CPABHEHHIO C HAHHBIMH taba. 12 — no 199, a taba, 13 —

a0 990,.

IMMpumep 45. Paccuurarh GETOHHBIA NPAMOYTOJbHOTO CEUEHHS BO3AYXO-
BOA IJsi pasfaud Boaayxa uepes TyMOOuKH (TpexcTopoHHHe). Bosnyxoson
COCTOUT W3 ABYX ORWNAKOBHIX BeTBe# W TPOAOKEH NOA TOAOM UeXa
(puc. 48). [Ipurounas Kamepa Haxojaurcs B nopsane. O6wui pacxon Bo3ny-
xa B cucreme 28 800 m3/uac.

/ Z
L=y
G

(=35
Cmab

'~ 60 ——~—50 —=
bemon

Puc. 48. PacuetrHag cxeMa GETOHHOrO BO3AY-

L=2 XOBOJia (/1eBAsI BETBb)

% .
Om Bewmunsrmagpa L— pacxol poanyxa B m3/cex; [— namma  yudact
KOB B M

Pemenue. B Kaxaoi BeTBH yCTaHaBJNHBaeM 110 NATH TyM6ouek. Bosny-
XONPOH3BOAUTENbHOCT OfHON TyMGouku L’=2880 m3/¢ac uan 0,8 m3/cex.
[To coorsercrytomeil Tadauuedcnpasounnka [13] nonbupaeM TyMGOUKH ¢
BHYTpEHHHMH pasMepamu B naaHe 650X 650 mm. [das ycraHoBKH TymMOouek
6e3 nepexoans HeoGXOAMMO, yTOOBl MJIOLIANN OTBEPCTHHE BO3NYyX0oBoJAa OblIv
He Gosee 0,65-0,65=0,422 m? Beauwunna { mnpuTOUHOH TYMGOUKH, OTHE:
CeHHas K CKOPOCTH BO3[yXa B €e XKHBOM ceueHuH, paBHa 1 [25]. Ckopocts
NBHKEHHSA BO31yXa B TyMOouke

0,8

Ty LY weens Hy= 0,22 we/m* z = 0,22 xe/x®.

UV =

Tax Kak cucreMa npUTOYHOM BEHTHJ/SALHA COCTOHT H3 ABYX COBEPILIEHHO OIdH-
HAKOBLIX BeTBEH, TO Mbl OrPAHHUYHMCH PacyeToM OXHOH JeBOH BeTBH. Yuacrt-
' KM BO3IyXOBOAd, PACNOJIOKEeHHBbIE B Npejesnax MNPHTOUHON KaMepbl, samnpo-
eKTHPOBAHbI U3 CTaJH, OCTajJbHble — H3 GeToHa. 3a1aeMCsi cKOPOCTBIO ABN-
JKEHHs BO3IyXa B IOJOBHOM YyuacCTKe.

Mycry v;=8 sm/cex. Torga ceueHne rojsoBHOro yyactka Oyzer 1000X
% 1000 mm. Urto6wl H3bexaTe YCTpoHcTBa nepexofos B OeToHe, Hexena-
TENbHBIX C TOYKH 3DeHHs MpoU3BOACTBA paloT, NPUHHMAeM ceueHne obenx
BeTBefl, ONWHAKOBBLIX no Bcell UX MiuHe. Has obecneyeHHs DaBHOMEPHOro
34MOJHEHAS CEYEeHHA TyMO6oyeK NOTOKOM Bo3fyXa HeoOXOAMMO NpHIATh
CTpye, BhITEKAWllell U3 OTBepPCTHH, BO3MOXKHO GOJBIIHA yrod HCTEYeHHs.
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Tak KaK yros HCTeueHHsi 3aBMCMT oT oTHowleHuss H./H,, ~To HeoOxonu-
MO 3a1aTh B KaHaje MOHHMKEHHBbIe CKopocTH Bo3nyxa. IlpuMem savanbHyo
CKODOCTb B KaXKA0iH BeTBH wv,=4 m/cex, TOrla ceueHus Bersell GyayT Ta-
KHMH 3Ke, KaK B FOJOBHOM yuacTke. CHauaJsia PacCyHTHIBAe€M BO31YXOBOJ, 4
3aTeM OTBEepCTHA.

MecrHbie conmpoTuBJIeHHs

Yyactox |1

ODuddysop. B cer ycranomien ocesoli Bentuasarop MILL Ne 10.
Tak KaK BLIXJOIIHOe oTBepcTHe BeHTHJAsATOpA Ne 10 uMeer moutH To Xke ce-
YeHre, UTO M BO3AYXOBOJ, To nudhdysop B HAYAJe BO3AyXoBoxa Oyaer oOT-
CYTCTBOBATD.

[Htrano6pasHblfi TPoHHUK c yrJoM pacrBopa a=45°. Mnl ero
OTHOCHM K YywacTKy I, moToMy uTO B HalieM CJyyde NPH HAJHYHH OJHHA-
KOBLIX CeueHuil BeTBell 3TO He BBI30BeT HEBA3KM B TMOTEpAX HABJEHHUA B
uux. K. M. c. TpofiHHKa, OTHEeCEHHBIH K CKOPOCTH B yyacTke 1, pasen {=0,25.

O180d. R=1,5 b; a=90°% =0,175.

Takum o6pasom, 2£=0,25+0,175=0,425.

YuyacTok 2a

Orsoa. R=1,5 b; a=90° {=0,175.
UTto Kacaetcs OCTanbHBIX YYyaCTKOB BeTBM BO3AYyXO0BOJa, TO MNPH MaJsbxX
CKOpOCTAX MOTePH MABJEHHA HaA MNpoXone B OTBEPCTHUAX HACTOJBKO MaJlbl,
YTO HMH BIIOJHE MOXHO npeHeGpeyb. PacyeT MarucTpanbHOro BO3LYXOBO-
Ia npusened B Tabi. 15,
Ta6auumwa 15

& (

[=3 . -
- & e 2 2 N =2 H z Ri+2Z
1T I I - Tk ; |
g 58 ERECN R £8 % =
LY - —
2| 2% |5|2|3] &EF || |~ 8| = o el
1 Craae |8 |2 |8 0,044 |1 |0,09| 0,425| 3,92 1,67| 1,76
2a . 4 (3,514 0,013l 0,05 0,175 0,98 | 0,17 & 22
26 | beron 4 |1 |4 0,0131,57/0,02f — | 0,98 | — | 0,02
3 . 13,26 (3,2 ! 1000x1000 {1000/ 0.009|1,46/0,08) — |0,62| — | 0,08
4 ” 2,46 (2,4 0,005(1,37/0,04| — | 0,35 — 0,04
5 » 1,6/6 |1,6 0,003 (1,24/0,02f — | 0,16 | — 0,02
6 . lo.sle [0,8 000111 |0,01] — [o0.,04| — |o0,0t

2,15

Pacuer oTBepcTuéd., Urobu co3naTh YroJl HCTeueHHs CTPYH W3
OTBepPCTHH, 6/Mu3KHH K NpAMOMY, NDHHATO CTATHYECKOEe [dBJIEHHE B Iep-
BoM orBepctun 8 x2/m?. Tlpu sTOM 3Hauvenny H . yroa ucreueHmss cocra-
BUT 72° u Oyser HaxoauTbess B npepenax 0,6—O0,61, a orsepctus 6ynyr
TIOYTH ONHMHAKOBBI MO mioulagd. Tak Kak METONHKA pacueTa nJjomaned or-
BEPCTHH MOApPOOHO H3/0XKEeHa B TIPEABLIYIIMX NpPHMepax, TO Mbl [PHBOJIHM
B Ta6a. 16 nuiib pe3yabTaThl pacueros Ge3 06bACHEHHH.

Ta6auna 16

Ne orBepCTHSA \ 1 l 2 ’ 3 4 5
Mnomaan 8 M2 , . . 0,117 0,115 0,113 0,110 0,109
[aGaputbkl B MM, . . 353X 353 340340 337337 332332 331331

7 3ak. 68 97



TpeGyemoe naenenne H pgas BO3AyXOpacnpemeauTessi, KOTOPOE JOJXKEH
co3zaBaTh BEHTUJAATOD, onpepeadercd Kak CymMma noJIHOTO JaBJEHHUsI B IO-
C/IeHEM OTBEPCTHH ¥ MOTEPb NABJEHHS B BO3AyxoBojxe. JlaBieHue xKe B
mocjaefHeM OTBEPCTHH DABHO [OJHOMY [aB/JEHHIO B KOHIe y4acTkKa 26 3a
BbIUETOM IOTEPb JOaBJEHHUSI Ha yuactkKax 3—-6, KOTOpbIe COCTaBJIAKO!
0,15 xe/m2:

H=18+40,9842,15 —0,15 = 10,98 xe/u?.

C yuerom norepb zapieHusn B TyMGouKax
H=10,9840,22 = 11,20 xz/#*.

Mpumep 46. Paccuutats mepdopHpoBaHHBIE BO3AyXOBoa AJMMHOH 18
1N pasfaud 5 M%/cex BO3gyxa B rajJibBAHHUECKOM OTIEJEHHH.

Pemenune. [docrouncrtsa nepdopHPOBaHHOTO BO3LYyXOBOAA, o6niuii
BHZ KOTOpOro npHpeleH Ha puC. 49, CBOAATCA K CaefyroleMy:

1) mpocrora H3roToBJAeHHs; OTBepCTHS BHpyOalOTC Ha INPHBOAHON
3Ur-MallHHe C [OMOUIbI0 CNENUaJbHOTO NPUCHOCOOJEHHS; NMPOHU3BOIUTEJID-
HoCTb —1200—1500 oTBepcTHil B yac;

2) wanuuue XKosnpbKoB (pHc. 50) moO3BossieT HanpaBAATL BO3AYX H3
OTBepCTHH B NOMEUIeHHe NOYTH BePTHKaJbHO;,

Puc. 49. O6unit Bug nepdo-
PHPOBAHHOTO BO3AYXOBOOA

Puc. 50. Cxema HallpaBJieHH:
BO3AYXa 0pH YCTaHOBKe KO-
3LIPBKOB

— 1

£
;‘ 100 e 100 )" 100
036106 KU /j’j—j

3) Gaaromapsi MaJloMy CEYEHHIO OTBEPCTHH MPOHCXORHT ObICTpOE 3ary-
XaHHe BO3AYUIHBIX CTPYEK, BLIXOASIIMX M3 OTBEPCTHH, uTo OCOGEHHO BAXKHO
JJs1 11eXOB C NbIJBHBIMA NPOLECCAMH.

HepocraTok Takoro so3uy-
100 100 | 100 100, 100
[ Ysenh X0BOL2 B HePaABHOMEDPHOCTH

'
a—d—a —da . -dg 1Y pasnaun sosmyxa. Cxema nep-
€i~ i S P, topauuy BO3QYXOBOAA H300-
= (4 I
ﬁL E{ S| paxena Ha puc. 51. ITo ycuro-
<

BHAM pa3MelleHUs OTBepCTHH
5 BO3JIYXOBOLY TPHAAIOT hopMy
YCEYeHHOro KOHyCa C KOHeu-
HBIM nuameTpom, pasHem 0,4
Puc. 51. Cxema mepdopauuu OT HauaJbHOTO JIHAMETPA.
I1uM OOBbACHAETCH HEpPARHO-
MEDHOCTL pasjayu.

Pacuer nepdopuposannoro BO3AYX0BOAA NPOH3BOAHTCS NPHOJHKEHHO.
[Tokaxem, kak 3T0 nenaercs. Iliowanb oxHoro oTsepcths f, =0,00046 #2.
[Tpumem cKopocTb HCTedeHHS] BO3AyXa O M/cex (MOXHO TNPHHHMATL [0

7 m/cex).
O6masn miomanb OTBEPCTUH
5 _ 2
Efo = — = —5— = ] M2
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Yucao orBepcruit

n= S S 2174 wr.
0,00046

Koannuectso orBepcTHil B mpoXoJAbHOM psny apH mrare 100 mm

n,=18000:100=180 wr.
Uucno psgos
2174

=2

27 180

Koa¢ppnuuent pacxogma p=0,6. Ilnowans ceuenns B Hauade BO3NYXOBONa
onpejesisieTcs U3 BHpAXKEHUs

)
FH>”1——§ : (104)
0,6-1 ’ .
B Hauwem cayuae me=1—2 =0,5 2%, ueMy CcOOTBETCTBYeT OAMKaHIIMA

O66abIIKA cTaHHapTHHH auamerp d, =885 mm ¢ miomansio ceuenus 0,615 m2.
HauanbHasi ckopocTbv, =8,1 m/cex.H, =4,02 xe/n?. Koneunnilt auamerp
Bo3ayxoBogad, =885 -0,4=355 wmm. [lpoBepsieM BO3MOXHOCTb pa3MeLie-
HUA OTBepcTHii B monepeuyHoM pany. IlepuMeTpul ceyeHHs BO3QyX0BOAA:
BHauage P, =3,14 - 885=2780 mm; B Topue P, =3,14-355=1112 mm. Jan-
Ha noltepeuHoro psaga oTsBepctui ['=12-100=1200 xxn. IlosTomy B KoHLe
BO3JYXOBoJAAa Ha yuacrke, pasHom 0,1 /, umcao oTBepcTHH yMeHbuUIaem
BIABOE, T. €. B KAXKJAOM MOMEepPeyHoM psdy npHHEMaeM 6 wiT.
KonycHoCTh BO31yX0BOaAA

885 — 355
tg g — 00— 3%
18 000

Ouamerp Bo3nyxoBoma Ha paccroauuu 0,1 [ ot ero Topua d,=0,03 - 1800+

+355=410 mn; nepumetrp P;=1280 mm>['. YToyHsieM UHCIO OTBepCTHA.
6.1800
B Ttopue ro3nyxoBona n;= T

B OCTaJ/IbHOH yacTH BO3ayxoBoaa

1218000 — 1800) _ yous i
100 .

= 0,03.

=108 wiT.;

na=

Bcero n=108+4 1944 =2052 1.
dakTHueCKas CyMMapHas maollanb oTBepCTHit

Bf, = 2052-0,00046 = 0,944 2,

®axruueckas cCKOpoOCTb HCTEUEHHS BO3JyXa
5

v, = 5,3 Mjcer.
[+ 0,944

TpebyeMoe naBaeHHe B Hauaje BO3AYXOBOLA
H=H, +LH, xe/#

rie H, —nuHaMuuecKoe AaBjleHHEe B Hayaje BO3LYXOBO.IA;
H, —T0 Xe, B OTBEPCTHAX;
H, =172 xa/nu?.
Beauuuna g otBepcrus [no popmyne (83)]
Co= —— =L — 28 cregosarensho, LH, — 2,8-1,72 = 4,82 xe/u®.
p2 0,62 °

H=4,02+4,82=8 84 xe/m2
INpoBepum creneHb HePaBHOMEDHOCTH pPasflaud BO3AyXd.
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8854355
[Ipumem npubauxkenso A=0,02. Torna npu d,,= %““:620 s, [orepn

J14BJIeHHA B BO3LYXE
A 002 e 058 kel
d14062'1_’ Kefmt,

M36biTOK 1aBJeHHs B KOHIle BO31yX0B04a
AH = 4,02 —0,58 = 3,44 xe/m?.
HepasHomepHOCTb pa3fayn Bo3nyxa

r=J L2 100 — 100% = 30%.

[lpumep 47. PaccuHrarh NpHBeNEeHHYIO Ha pHC., 52 cUCTeMy BO31yX0BO-
f0B MPHTOUHOH BEHTHJALHMH, O0OCHYXHBAIOUIEH HECKOJIbKO NMOMeLeHHH TnpH
pasgaue BO3JyXa Hepe3 IUJHHIPHUECKHe HacaakH. BosayxoBombl — Kpyr-
JO0T0 CeyeHHs M3 KpPoBeabHOH cralu.

115500 L13000 7 L3 10000 228000
O sy 05 D 17 © 5@

[=21400
@ =35

Puc. 52. Pacuetnast cxema NpHTOYHONI BEHTH.A-
b i

L — pacxon Boanyxa B M3/wac; ! — namma yyacTKa B &

Pemenne Eciau B cHcTeMax oToIIeHust NpM CTAHAAPTHHIX JHaMeTpax
TPy0 JErKo yCTPaHHTb HEBA3KY B TOTepAX [ABJAEHHS 3a CUeT H3MEHEHHS
pPacXofoB BOAH, TO 3TO NaJeKo He Bcerga MOXKHO caeiaTh B CUCTEMAax BeH-
THWISIUH, TaK KaK OCHOBHOe YCJOBHe HX pacyera — ofecnedeHue noaayd
WM BBITAXKKH 3afaHHOro KOJIMYeCTBAa BO3[AyXa uepes Kaxaoe BO3AYXOBHI-
NyCKHOe HJH BO3JyXonpuemHoe .ycrpo#crBo. Iloatomy B Tex caywasx,
Korja He ymaercs nyreM pacueTra obecneynTb nojady 3agaHHOTO KoJiHde-
CTBa BO3/1yXa, NMPUXOJHTCH TNEPeXoluTh Ha HeCTAaHAApTHHE AMAMETPHl WM
ACTO/Ib30BATh U1l PETYJHPOBKH NpPOCCEIHpyomuKe ycrpoiictBa (muacdpar-
MPBl, KJanaHbl, WHEephl).

Tlpu pacuere GymeMm noJab3osatbes popmydoit (75). 3nauenns % noJy-

uaeM H3 HOMOrpamMMmbl npuioxenns I. Pesyabratel pacyera CBOJHM B
ta6y, 17. JlaHHbIMM C pacueTHOH cxeMmbl 3anojdsieM rpatdw I, 2, 3; no
HOMOrpamMMe — HaxoauM nauupie rpad 4, 5 u 6; snavenns B rpade /I no-
JiydaeM B pe3ysnbTaTe NepeMHoxeHUs uudp rpad 9 u 10. B rpade 12 noka-
3aHBl HAPACTAIOWUIME CYMMB! TIOTEPh AABJEHHS HA TOCJeJ0BaTeNbHbIX yuacT-
Kax BeTBel.

Cam xop pacyera He HyXzaaeTcs B moscHeHusix. IlostoMy wmbl orpanu-
YUMCsl JIHIIb IIOACYETOM KO3$h()HUHEHTOR MECTHBIX CONPOTHRICHHH YUaCTKOS.
B 3aBHCHMOCTH OT pacxoia BO3lyxa TIDHHATHL [Ba HOMepa Hacaiok: Ne 4
aas onyckos Ne 1, 2, 6, 13 n Ne 3 pas ocranbabiX onyckoB. lmamerp Ha-
caaxa: Ne 4—375 um, Ne 3—320 mm.

100



lepsas BeTBb. MecCTHbIe CONPOTHBJIEHHS

Yyactox 1

Ilununppuuecku® Hacagox Ne 4. K. M. c. Hacamka, oTHeces-
HEIA K CKOPOCTH B BO3[yXOBOJe, paBeH {;=2.

Koudysop uunusmgpuveckuit. [lpunumaeMm yroa  CyKeHus
a=15°" K. M. ¢. KoH(y30opa, OTHECEHHRI} K CKOPOCTH B MEHbIlIEM CeUeHHH.

t=0,5sin — (1 — /ilfy); (105)

rge f; — maouwiajb MeHBIIETO CeuyeHHs, a f; — Goabllero cedeHus KOHQY-
30pa B M2
Takum o6pasoM,

{ = 0,55s1n7° 30’ [1 - (3151)2] ~ 0,034,
545

{, OTHECEHHBI K CKODOCTH B BO31yXOBOJE:
t—t (—)2:C(fz/f1)2:c (‘_;2_)4. (106)
1

U1

Us
Hugekc | oTHocUTCS K ceueHUIO, IJs KOTOPOro { OmpenesieH, a MHIEKe 2—kK
CEeUEeHHIo, K KOTOpOMy ¢ npuBonuTCS:

dy =545 um; dy = 375 mnm;
(g = 0,034 (545) = 0,151.

I auna kondysopa
dy—d, _ 545375

T 2tga/2 2tg7°30

Opocceap-kaaman. [3=0,05.

OrtBon R=1,bd; uenrpaasusiii yron a=90°% {,=0,175.

Tpoiinmuk nHa npoxope CraupaprHbili yroJ oTBeTBIeHHS a=45°
TaK Kak guaMerp Bo3ayxosona Gouapine 440 mu. TlpuMem nna yuacrka
3d3=775 mm; v3=4,8 mfcex; Torpa no npunckeuuio VI

Ue Uy 4,8
TTotepu paBjenus Ha yuactke 1H;=365 xe/m2.
Yuaacrok 2. Pacnonaraemoe nasaenue H,=3,65 wz/u
Hacanok {=2; koHpysop {:=0,151; leOCCQJIb KJlanang [sg=

=0,05;l’IOJIyOTBO,ZI(l 45° £4=0,11; TpoliHUK Ha OTBEeTBJEHUHN
2

U, U ’
npu——=— =1, §=0,52. Tak Kax Ug=17, TO {o=1,.
Ue Us
Takum o6pasoM, 2;=2,831; A,=2917.
Tlorepu nasneﬂuﬂ IHa yuactke Hy=4,08 ke/n*>H .

4,08 —
HeBsska —'m -100=11,8% > 109;.
Ecan npursts Gauxafuuit GoAplIMH CTaHZapTHHIA AHAaMeTp, TO HeBA3KA
ctaHer emie 6GoJbie. ITogcunraeM, Kakol norpe6yercs AMaMerp yuactka 2.
yTOOHl HEBA3KA CTAJa paBHA HYJIO.
[To dopmyne (78a)

d,=d1]/E_545]/4 08 — 561 s,

Tak kak mar JHaMeTpPOB BO3AYXOBOJOB B NMpaKTHKe MPUHUMAaercd KPaTHLIM
5 MM, To 3HaueHHe ds NIPUMEM DaBHBIM 560 mM.

= 270 mun.
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[Tpu mepecuere puaMerpa yyactka mul npunaan A=const. [Togcuuraem,
Kakoe TouHoe 3HaueHHe A nonywurcs npu d=>560 mm. OTHOIﬂeHHei, KaK
d

BHIAHO H3 HOMOTDPaAMMBI, OCTaEeTCy 6e3 H3MCHEHHd, 3HaUYeHHs K. M. C. TaKxke

0CTalOTCs NMpPeXKHUMH, KpoMely,, TpoliHUKa.
Uq 4,52
pu — = 7~ =0,94 1o uHTEpNOAALUY HAXORUM

Ue T 4,8
7, = 0,505; Lo — 0,505 (4_8_)2 — 0,567
4,52
4. cnegoBaTenibHo, A,=2,964.
2,964—2,917
2,917

Ecan ocTaBUTh AuaMeTp yuacTka 2 paBHBIM 545 MM, TO HeOGXONHMO MpH-
<PbIBaTh JApOCCeJb-KJAAMaH Ha yuacTke /, yroOnl CO3AaTh H0GaBOYHOE CO-
apoTuBaende. OnpenenuM CTeNeHb MPUKPHITHA Jpocceab-Kaanana. PasHocThb
MoTepe AaBJeHHs Ha ydyactkax 2 u [

AH =4,08 — 3,65 =0,43 kz/#2.
AH 0,43
fy, 1,4
V nyTeMm HHTepNoOJsIMH ONpelessieM, yTO KAanaH HYXHO YCTAHOBHTb MOA
vIJ0M 6° K 0CH BO3YyXOBOAA.

Yuacrok 3. Urobu naiitu {; TpofiHHKa Ha rpaHHie yyacTkos 3 u 5,

onpejesnseM Ha HOMOrpaMme AJS ydyactka b ds=775 mm; vs=59 m/cex.
[1pn

Pasnuna mexay A; u A, paBHa 100=1,69%.

[lo dopmyae AH=(H, naxomum ¢, = =0,31. U3 npunoxenus

% 48 58 —0,04.

Ue Us N 5,9
OtHeceM 5, h CKOPOCTH B TIPOXOJie TPOHHHKA
4 2
¢, = 004 (5_9) — 0,06.
4,8

Yuyactok 4. H, =386 xe/m® 3nauenus (y,,,,T€ Xe, 4yTO Ha yudacr-
ke 2, T. e. By, 4, 4 =240,0540,11=2,16. )
K. M. ¢ koudysopa BBULY Majiofl pa3Hulbl B AHMaMeTpax KoHdysopa W
B03JYX0BOJAA MPUHHUMAEM PaBHLIM HYJIO.

14}
Tpoltuuxk Ha oTBeTBAeHuu. a=45°. Tlpu o o 5o =085
5 N

:0=0148v 2
T, 0.48 (%’) = 0.67; L% _ 2,83; A, = 2.975. H = 4,55 re/m.

=0

4,55 — 3,86
Hessizka B notepsx AaBienns — g o= - 100=17,9%6>10%.

flepecuursiBaeM guamerp
4
ds — 375 ]/‘}__55 _
4 586 — 393 mm.

[lpunnmaem d=395 mm. Tlpn d=395 mm TouHoe 3HaueHne A, =3,08. Pas-
HuUa B 3Havenusx Ay u A, —3,5%. Ecnau guamerp yuacTka 4 npuHAThb

paBHBHIM GoabieMy craHZapTHoMy nuamerpy d=440 mum, 10 morepu aas-
AeHus, cornacHo ¢opmyne (78a), coctaBar

Hy - Ho [\ =455 (35" = 2.42 ro/m2.
440

dy
[lpy d=440 mm usbbitok JaBiaenus AH=3,86—2,42=1,44 xe/m2. Yrobn
OraCHUTh APOCCENb-KIanaHQM M30HITOYHOe AaBjeHHe NMpH {=1, HYyXKHo Kiaa-
MaH 3aKpemuTh MojJ yryaoM 15° K ocu BO3AYyXOBOJAA HJH MOCTAaBUTh JPOCCEb-
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mai6y. Taknm e o6pa3oM NMPOU3BONUTCH pacyeT H OCTaJbHBIX yYyaCTKOB.
Ins Bropoit BetBu H, =4.55 ke/m2.

TaGanuua 17

. B
g | g 5 2 e | ¥ O|EE
o = 2 3 % S © 53
2 2 * = N <= = ® = SRy
> = o = = T " = e x| £g=
2 ] — ) Y Klb KI“ <1 < o] fanl Px] EE::
[lepBaga BeTBb

! | 4000 8 545 | 4,8 10,028€/0,229| 2,376/2,605| 1,4 | 3,65 | 3,65 —
2 | 4000 3 545 | 4,8 10,028¢{0,086| 2,831/2,917| 1,4 | 4,08 | — 560
3 | 8000f 5 775 | 4,8 10,0179{0,09 | 0,06 |0,15 | 1,4 | 0,21 | 3,86 —
4 | 2000 3 375 | 6 0,045 | 0,145 2,83 12,975 1,63 | 4,65 | — 395
5 110000 7 775 | 5,9 0,0178/0,125} 0 * }10,125| 2,14 | 0,27 | 4,13 -
6 13000 3 495 | 4,33 |0,0333|0,1 3,22 13,32 | 1,15 | 3,81 | — —
7 130001 5 885 | 5,9 (0,015 (0,075( 0,04 |0,115| 2,14 | 0,25 | 4,38 —
8 | 2500 3 440 | 4,57 |0,0378|0,113| 3,37 |3,483| 1,28 | 4,46 | — —
9 {15500) 4 88 | 7 0,0143{0,057| 0 0,057] 3 0,17 | 4,55 —_

Bropaa BeTBb Hp=4,55 ke/u?
11 15900 4,5 | 595 |6 0,0224/0,1 0,534(0,634| 2,2 [ 1,4 | 1,4
12 | 2400( 7 440 | 4,4 10,0377/0,264| 2,532/2,796| 1,18 | 3,29 | 4,69 —
13 | 3500f 3 545 | 4,18 |0,0312|0,094 2,92 (3,014| 1,06 | 3,2 — —
3,29—-3,2

Hemaska B nortepsax ua yuactkax 2 u I8 ——g59 100 =2,7%.

. 4,69—4,55

To e, MeXay BETBSAMH %85 100 = 3,2%

C nenbto jiyumel yBsskyu MOTEpb AABJEHHs C MEPBOH BETBHIO YMEHbLIAEM
yros oTBETBJIEHHS B Tpommxax Ha ydyacrkax 11 u 13 no 30°. Koaq)(puuueﬂ-
Thl MECTHBIX CONMPOTHUBJEHUH BO BTOPOH BETBU T€ K€, YTO U B IEPBOH, MO3-
TOMY Mbl He MPUBOAUM UX MOJCUETA.

i

a=575  d=545 d=495 4440 a-375 a:=375

g AN AN SN N
/L‘\ /\/7‘5’\ 71X fg\/n\ AN

=595

d=595

N \f’/ AN \j/ \?/

2\ /\\ 7iN \/L}\\\/Vb\ AN /»\

=575 d=545 a=495 a=440 d 375 a=375

Puc. 53 Ilnan npuTouHOH BeHTHASUMM C paspaueil BO3AyXa Yepes hDYIVIbIE ILHCKH

Mpumep 48. Paccuurars cucTeMy NPUTOYHOH BEHTUASALMH B 1eXxe
(puc. 53) ¢ paBHOMepHOH pasjayedi BO3JyXa uepe3 MUCKOBble HACAAKH
noxo6path Kanopupepbl U BeHTUAATOP. Bricota mexa 7 M.

Pewenue, YcranasnuBaeM HacalK# Ha BLICOTE 3 M OT MoJa. Ilpunu-
Mas paccTOsHHe OT OCH MarucTpajibHOTO BO3JAYXOBOJA JO 3aTAXKKH (epMm
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| M, MoNlyyuM IJMHY OMYCKOB BMecTe ¢ HacaakaMmu [=7—(3+1) =3 m. Pac
4eT BO3AYXOBOJOB OyieM BeCTH MO METOAY HAPACTAOHX JMHAMHYECKUX
JaBJeHHH.

CyiHocTs 3TOro MeToga 3aKAIyaeTcs B TOM, 4TO JHHAMHuecKoe jaB-
JeHHe Ha paCCYUTBIBAEMOM MaruCTpajbHOM Yy4YaCTKe paccmMaTpHBaercs
KaK CyMMa MoTepb [1aBJI€HHs HA BCeX MPeAbIAYMIMX yd4acTKax MJKC AHMHA-
MUUECKOe JaBjeHue HauboJjee YIaJeHHOTO OT BeHTHJSTopa yuacTka. Baa-
rogapsi TOMy, uTo Ha npeojoJieHde CONPOTUB/ICHUS BO3AYyXOBOZa pacxoiyeT-
cs AMHaMHueckoe JaBJjeHHEe, CTaTHUeCKOe AaBJeHUe OCTAETCH NOCTOAHHBIM
JJIs BCeX ONMYCKOB, KpOMe KOHIIEBbIX.

He nonyckag npakTHYecKM OmyTUMOH MOTpemHOCTH, IJs HauboJee Xo-
Uo

Un
JIJOBBIX OTHOIHEHUU —U_ u T oT 0,4 0 1 MoxHO NIPAHUMATL K. M, C. OTBeT-
c c

BJIEHHII:

Aas1 TPOJHMKOB C yrioM z = 30° o
" n R a = 45° %o

Wamenenus &, Aas TPOHHMKOB C yrjaMy OTBeTBJeHMH a=i5-60° noa-
YHHAIOTCA 33KOHOMEPHOCTH
2
p U
Qn:(l —_“_> . (107)

Ve

Tak kak auHaMuyeckoe RaBJeHHe B KaXKJOM CJACHYIOIEM MarucrpajbHOM
yuacTKe OyJeT OTAMYATHCS OT MPeIblAyINero Ha BelHYUHY HOTEPb B 3TOM
yuacTKe, TO PAa3HOCTb CKOpPOCTeH B CMeKHBIX Y4acTKax GYNeT oueHb Mana,
H K. M. C. TPOXOAY BO34YyXa B TPOHHHUKAX BCIOJY MOXKHO NPHUHHUMATH pas-
HBIMU HYJIIO-

Ecau cuutars (, MOCTOAHHBIM, a %, =0, TO 3TO BeChMa YIPOCTHUT a3po-
IVMHAMHYeCKHH pacueT BO3AYX0BOJAA MOTOMY, YTO HAa NPAMBIX Marucrpalb-
HBIX yYaCTKax GynyT TOTepH HaBJjieHHs TOJbKO Ha TpeHue. B atoM cayuae
nmo tpeGyeMOMy OMHAMHUYECKOMY AABJEHHIO M PACXOAy BO3AyXa M3 MpHJO-
*Kenus | Haxonum v, d u R.

PacuerHas cxemMa CHCTeMbl BEHTHJISIHMHM npuBegeHa Ha puc. 54, Tak kak
o6e BeTBM OJMHAKOBHI, TO Ge3pa3/]HuHO, KAKYl0 M3 HUX paccuMTeiBaTh. Pac-

o
oy i i _ : i
1216800 rx\/\z 5400 12005 (0000 4000 1-3500@1._2400@

7 10300[1 /zoo.‘jz /200.]?/200611 7200g,) lé /2?0@} zno@} 7200.

” \.\’n/ \x\” e

L 7200 Z 5000 L 4800 IS Jﬁﬁ& Z 2400

L 720 11200 17200 L1200 17200 z 1200 1200
/z 3 /z 3

Puc. 54. Pacuernasi cxema npuTOYHOR BEHTHJAIMH

YeT HauMHAeM C CAMOTO JajbHEr0 yuacTKa H BeJeM MOCJHeLOBATENbHO, T. €.
CHAYaJa PacCyUTHIBAEM MAarucTpajb, MOTOM — OMYCKH,

Maructpaas. Pacuer Gyzem Bectu nmo dopmyne (74), Tak Kak pac-
gyer mo Qopmyse (75) mokazan B npumepe 47. Ilpunumaem oauHakoBwili
yroJ OTBETBJEHHs 14 Bcex TpoliHukos: a=30° torma (, =0,3.

Yuacrok 1. d;=375 mm; v,=6,1 m/cex; R;=0,095 ke/m?;, H, =
=227 ke/m?, R,=0,095 4=0,38 xe/m2
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Yuactok 2. TpefGyemoe nuHAMHYECKOE daBjeHHe
H =H, + R =227 +0,38 = 2,65 xe/m* R,l, = 0,37 xe/m>.

Yuactok 3. H;P =265+0,37=35,02 ke/m2 u T. 1.

Ha Bcex yuacTkax, KpoMme 5i3anH$lTbl 0
CTaHJapTHBI HAMETDHI. Cb XO
Aap € ETPEL € s Cxema nacadku
pacueTa BUAeH u3 Taba. 18.
Onycku. Uro6u 6bl1  MeHbLIE
COpTaMeHT QHaMeTPOB OMYCKOB, HEOO-
XOJUMO 33 CYeT YBEeJHYEHHUS CKOpPO- N
CTell BO31yXa TMOBBICUTh UX CONPOTHB- s ©
. H TH X nyc- 5
nenue. Ho ckopoc BO3AyXa B ONY 07 0% 06 08 1D
KaX 3aBUCAT OT THIIA HACAJO0K, BHICOThI f——— ) —]
YCTAHOBKH WX Haj MOJOM H MeCT BhHI-
nycka Bo3Ayxa. B Hawewm cayuae npn Puc 35 TPpadux pns onpepenenus Kosg-
HAJIMYHH JUCKOBBIX HACAJOK C pasja- ¢uurelTa MECTHOTO CONPOTHUBJACHHA B HA
P cajgke €O UTKOM IIomepeK noToKa
yell BO3/yXa B CTOPOHEI, 6e3yCJOBHO,
MOXKHO JOTYCTHTb MOBBIIIEHHBIE CKO-
poctu B onmyckax. [lpumeM ckopocTe  Bo3myxa 8  Onyckax  mopsjKa
6—7 m/cek.

Onyck 8 3anaBasch OTHOLIEHHeM WWHPHHBI LeAM b K AnaMeTpy Huc-
8

ka D, no rpaduky (puc. 55) HaxoAuM { JHCKOBOH HAcaIKH. HyCTb'ﬂ—ZO,B.

N DYy &
-~

torna {=2,5. [1pu auametpe onycka d =265 mm RI=0,15"7=1,05 xe/m?.

MecTHBIE CONPOTHBAEHUS

Hacanoxk. {=2,5.

Ortson. Ilpu a=90°u R==1,bd {,=0,175.

Tpoituuk Ha nmpoxone. {3=0; X[=2,675; H, =2,2 ke/m?

(Rl + 2)g = 1,05 + 2,675-2,2 = 6.94 re/m?.

Onyck 9. H, =6,94 xe/m?. [Tuamerp TOT XKe, 4To B omnycke 8, d=

=265 mm; R(=0,15-3=0,45 ke/m>
MecTHbIe CONPOTHBJEHUS

Hacanpok. [1=25.

[Tonyorson a=45% §,=0,175-0,62=0,11.

TpofiHMK HAa OTBETBJAEHH . L, =0,3;2¢=291. Tak kak U
OTHOCHTCS K CKODOCTH B CTBOJIE TPOHHHUKA, TO [JiA ONpepeseHus NoTepb AaB-
JeHUs B TpPoHHUKe HYKHO L, yMHOXMTh Ha H, yuvactka /. Ho MoxHO no-
CTYNMUTh MHAue: K MOTEPAM AABJAEHUS HA MECTHbIE COMPOTHBJEHUS HpH XL,
OTHECEHHOH K CKOPOCTH B OmycKe, mpuUGaBUTh NMPOHU3BeleHHel,HA PAa3HOCTh
IVMHAMHUECKUX [aBJeHHd B CTBOJE W OTBeTBJeHUH TpoiiHuka. Ilpu atom
ciocoGe JIErKO MOJACYUTHIBATH MOTEPH [NABJIEHHS B DasHBIX OMYyCKax ONHOIO
¥ Toro xe aguamerpa. Hampumep, yToGbl MOACYHTATHL MOTEPH MABJIEHUS B
onycke 10, eclu OH TAKOrO Ke AUMAaMeTpa, Kak ONyck 9, [doCTAaTOUHO K
S (RI+Z)e npu6aButpb npoussenenne Lo(H,, — H )

(Rl 4 Z), = 0,45 4 2,91-2,2 + 0.3 (2,27 — 2,2) = 6,87 xe/u’.

6,94 — 6,87
Hessska 601 100=19%/,.
Onyck 10. Hy = (RI+Z)s+ Ry[,=6,9440,38=7,32 xe/m% Tlotepn nas-
JieHUs B onycke npH d =265 um
(Rl + Z);0 = 6,87 4+ 0,3 (2,65 — 2,2) = 7,01 xe/m.
Hessiska 4,2%. /lns onyckoB // w /2  HeBssku  OylyT  COOTBETCTBEHHO
7,4 1 109.
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Tax Kak HeBsi3Ka AOCTUTNA Tpefena, TO A ONycKoB /3 u 14 HYXKHO

GpaTh MeHbIIMH fuaMeTp:
1

Hp13 = Hpg’% ;Rl = 6,94 4- 1,45 = 8,39 xe/m?

Hy,= Hy, + Ryl =839+0,36 =875 .

[Torepu naBnenus npu d=265 un
(R! + 213 = 7,33 re)u?;
(RI+ Z)y = 7,42 b3
Ecnu npunate OnuxaHIMi MeHBIINA NO CTaHiapTy JAuamerp 255 mm, TO

265\4
MOTepU AABJAEHHUS YBeauuatcs B (53—5) =1,61 pasa; npulercsi NpHHAMATb
HeCTaHIapPTHBIH fUaMeTp '

, 1 /515
dy — 265]/;—’% — 254 mm

4
' 7,33
di3 = 265 8—’@—256 3y
ITpumeM nnametrp oGoux omyckoB 255 mm. MoKHO OCTaBUTL IS OMYCKOB
13 u 14 nuamerp 265 mm, cO31aB NOMOJHUTENLHOE COMPOTHBJIGHUE 32 CUET
CyXeHUA wmead Hacanok. YUro6bwl moracuTh U3GBHITOYHOE [AaBJeHHE B Ha-
canke 13 AH=8,39—7,33=1,06 xe/m? nyxHO BBecTH 106ABOYHOE CONMPOTUB-
AH 1,086
nenne = 7= = oo =0,48. C yuerom n106aBOYHOTC CONMPOTHBJAEHUS [ HA-
pid ’

caika posxHa ObITb 2,56+ 0,48=2,98. Ilo rpaguky (puc. 55) HaxoAuM OT-
HOLIEeHHe §=0,22. [Mpu nuamerpe gucka D=1,5 d=1,5"265=400 mum mu-
puna mesau 6yaer pasHa b=400"0,22=88 um. TouHo Tak Ke MOXKHO HaHTH

IUMPHUHY 1IeJd U 118 onycka /4.

HOJIHbIe HOTepH J1aBJIeHUSI B HATHETATEJbHOM BOS}IyXOBO}IE
H=10,0146,94=116,95 xe/m?.
Ta6Gauwma 18

Hy z |Rvz | HP+
[4-Z
Ne ygactka |L B mM¥juac| I B m|dB Mm Mz:l;ex Klz/_;g Ké-\;lM‘: hid Rt
B K2l M?* ’
Jlepas BETBpb—MATHCTPaAdB
1 2400 4 375 | 6,1 {0,095| 0,38 — 2,27 — 0,38 | 2,65
2 3600 4 440 | 6,6 0,093 0,37 | — 2,66 | — 0,37 3,02
3 4 800 4 495 7 0,09 [ 0,36 — 3,02 —_ 0,36 | 3,38
4 6 000 4 545 | 7,2 |0,085| 0,34 — 3,38 — |0,34] 3,72
5 7 200 4 575 | 7,6 10,09 | 0,35 — 13,72 — 0,36 | 4,08
6* 8 400 8 595 8,1 {0,092]| 0,74 (0,285%| 4,02 | 1,15 { 1,89 —
7 16 800 11 775 | 9,9 ;0,11 | 1,21 |0,85 6 5,1 6,31 —
39 10,01

[Tpurounass maxrta u Kamepa (puc. 56).- Ina npurouno#
KaMepel NPeLyCMOTPEHO OTAeJbHOEe MoMelneHue. B cayyae OTcyTcTBUS Ta-
KOTO MMOMeLIeHHsl KaMepa MOMKeT yCTPAHBATLCA Ha TJIOWIAJKE HA BBHICOT?2
2,5—3 & ot noaa.

* 1lITanooGpa3Hblil TPOWHHK OTHeceH, K y4. Ne 7.
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Puc. 56. Iputounasn KaMepa (BapudHT c TeNJOHOCHTesReM — NapoM)

! — Kanlo3KiiHas peileTKa; 2 — MONBECHON yTennenumft KnanaH; & — NpUTOUHAs axra;

4 — KJanaH; 5 — xanopldep; & — >AeKTPOABHTATent; 7 — 37aCTHYHAS BCTABKa H3 RpOpe-

3uHeHHoro Opesenta; 8 — BeHTUAATOP; 9 — Myckosan samsuxkka; [0 — Bosayxosou; I/ —

1poc AAsi NopbeMa Kaanaua; J/2 — koHdY30Dp; 13 — cranbHas KopobKa; 14 — kposenbHasi
craab; 15 — nocka; [6 — BOHMOK; [7 — ock KJaanaHa; 18 — TAra
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[Ton6op kKanmopudepos. Pacxon Bosgyxa B o06eux BerBsX
16 800 #3/«ac. Tlycts pacyeTHas BEHTHJISLUOHHAS TeMNepatypa B 3HMHHM
nepuon ty.s =—13° BHyTpeHnss — £, =16°. TemnepaTtypy nputouHoro Bo3-
Ayxa mpuMeM Takxe 16°. Pacxox Tenmja Ha HarpeBaHue BO31yXa

Q=Lcys(t, — tun) = 16800-0,24-1,222 [16 — ( — 13] = 142890 xkas/uac,

Tennonocurenbr —map. Ilpumem namnenne napa 2,5 ar. Temne-.
parypa napat, =126,8. Temnepatypa Koujencata f,=1f, =1268°. Tlycts
BeCOBasl CKOPOCTh BO3JyXa B XKXUBOM CeyeHHH Kajopudepa vy=8 xe/m? 4ac.
dTa cKOpOCTh TPHHUMAETCs B npereaax 5—10 xe/u? uac.

[lnowmans XUBOTO CeueHHs KaJopUdepos

Ly .
foo = ———— Mm%
3600 v v (108)
fr = 16800-1,222 0,714 .
3600-8

ITon6upaem kanopucdep tuna KPC Ne 12; £, =0,72 m%, nosepxHoCTb
Harpesa F=61,6 u2
dakrtuyecKas BeCoBas CKOpPOCTb B Kajopudepe

0,714
oY), = 2—— 8 = 7,9 xe/u® cex.
@1)e 0,72 ) wel
Kosddunuent Tennonepepaus Kajopudepa npu 3ToH CKOPOCTH HaXo-
IUM TYTeM HHTEPHOJSAIUH MO CNPaBOUHUKY [14]: £=23,6 xxaa/m? wac zpad.
®akTuueckas TemjaooTaaua Kajopudepa onpepensercs no gopmysae

Q, = kF (z‘cpl — t6p2) Kxaafuac, (109)

rie fp M L, — CPellHMe TEMNepaTyphl TEMJOHOCHTEeNAs H Bosiyxa (mas

oty 16 + (—13)
3 =126,8°;, nas Bo3ﬂyxatcp2= 5

Taxkum o6pasom,
Q.= 23,6-61,6(126,8 — 1,5) = 182000 xkxas/+ac.

3anac noBepxHocty Harpesa 27 %.

Ecau npudsate Kajsopudep Ha OQUH HoMep MeHblle ¢ F=54,6 m?, 1o
(vy)e =9  ke/m?cex, k=2515; TENI00TAaYa xagopupepa Q.=
=172 000 xxas/4ac v 3anac 6yner paBHeiM 20%. OkoHuaTesbHO MpPUMEM K

s yctaHoBke Kanaopudep Ne 1. 'abGapuTs Ka-
gopudepa: Boicota A=1160 mu, mupuna
! i 5=960 mm, raybuna B=240 mm. Bwmecto
! T OJIHOT0 MOKHO NOCTABUThL MapajjiesibHo Mo

|
I Bo31yxy asa xajopudepa Ne 6 tuna KOC
i C 1OBepXHOCTBIO HarpeBa 2X253 x%2. B
3 A STOM Cayuae 3anac OBEPXHOCTH HAarpea
ps03am 0303am 4 coctaBut 15%. Ilo tremnoHocurenioc Kauopn-
¢epes, pabGoralolide HaA Tape, CTaBATCH

5 S5 K]
A wF‘ TOJILKO MaPaJl/iefbHo.
7
7
2 S
4

napa f, = =1,5°.

A—~5——

Ha puc. 57 nokaszana cxema 0OBA3KH
kaJjopugepos, paboralomux Ha nape. [lo-
Tepu jaBjeHus B Kajopudepe Ne 11 H=
=9,65 ke/m?. TlocnenoBaTenbHOE COepUHe-

Puc. 57. Cxema 06BA3KH Ka- HHe 1O BO3AYyXy Kasnopuenos, paGoraio-
nopHpepoB LIMX Ha Mape, J4eT HEeKOTOPYI SKOHOMHIO

I — naponposon; 2 — KOHAEHCATO- B MOBEPXHOCTH HArpeBa, HO 3aTO PE3KO yB'E'

nposoa;, 3 — neras; 4 — cuyckHol

TPOHMUK, & — BEHTHJAb, 6 — KOH- JUYUBAET CONPOTHUBJECHUE TIPOXOAY B0O3-

ASHCAUMOHHMI TOPWIOK; 7 —cny>  pyxa  Bpi3pIBAsi  OOJBLIOH Mepepacxol
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sHepruy. Kpome Toro, cyuiecrsyer GoJiblllag onacHOCTb 3aMep3aHHs mep-
BBIX PANOB TPYGOK MPU HY3KUX HAPYKHBIX TeMmepaTypax.

Tpu TemnonocuTese — mape HEO6XOAMMO ycTpoiiCTBO o6BoAa A7 pery-
JAMPOBaHUA Tennootaauu kanaopudepa. Beicora o6pona paBHa BeiCOTe Ka-
nopudepa Ne 11. Onpenenum wupuny o6koga, mpUHAB CKOPOCTb JBHIKE-
HMSA BO3AYyXa 8 m/cek:

16 800

= 00818 0o

Llupuna xamopugepa ¢ yueroMm ¢aauies 5,=1032 un, G6e3 QuaHies
by=960 mm. Ha oaunn duaanen npuxoaurca (1032—960) 0,5=46 mm. Ulu-
puna kamepbl b,=960+46+500=1506 mm, Tlpumem 5,=1,5 .

s peryaupoBanua TemjaooTAadyu KaJIOPH(l)epa CTABHUM JIBA KJalaHa:
NPOTHB Kajopudepa — TPEXCTBOPUATBIH, NpoTHB 06BOAA — ABYXCTBOpYA-
Thii. Ecnun kanopudep paGoraer Ha BOAC, To 06BOJHBIE KJAamaHbl HE CTa-
BATCA, TAK KaK pEryJMpoBKa TEMJIOOTAAYH MPOU3BOJUTCH 32 CUET U3MEHEHHUA
TEeMIepaTyphbl TeHAOHOCHTRSA.

Beixoanas xanos3Has peweTxa. [IpunuMaem cTanzapTHYIO
Kanwaniinylo pemerky J)KM-5 ¢ HENMOABUNKHEIMM MepbiMM ¥ JKUBBLIM ceye-
HueM f,=0.84 2. CxopoCTh MpOX0Ja BO3gyxa uepes pelieTKy

16800
3600.0,84
H, = 1,92 we/m2,

= 5,6 w/cen;

Fa6apute peluetku (6e3 yroakos): A=1,18 4 a=1,19 u.
OTHOCUTENBHOE CeueHue
= 0,84
R b 0. .
/ 1,18-1,19 ,6;
Cp=2,3 (OTHOCHTCS K CKOPOCTH BO31YyXa B Pemerke).
[loteps naBaeHys B pelieTke

Zy=2,3-1,92 = 4,42 kz/n2.

[lepexunHOH nNONBECHOH yTeénmeHHBH U depeBsHHbH
KJgamaH B CT€HE HAa BXOJe B IHAXTY. HDH TOJIIIIUHE 6pyc}{013 paMmbl 1oj
kaanan 40X40 mm pasmepbl MOJNOTHA KflamaHa MpH YCJAOBHH, 4TO GPYCKH
3a7€/bIBAIOTCA N0 BCEMY NMEPUMETPY paMBbl m'rpo6y CTEeHBI, COCTABAT: AJU-
Ha A=11904+40=1230 mm, BeicoTa b=1180+40=1220 mm, r1e 1190 u
1180 mm — pasMepel XKaMO3UAHOH pelleTKy; 40 mm — mIMpUHA ABYX ueT-
BepTeH, BblﬁpaﬁHbIX B pame 1J8 MOCAaAKH kpamaHa. KianaH OTKpBIBaercs
H 3aKpbIBaeTcs ¢ MOMOMIBIO TPOCA HA POJIUKax.

HIaxta. K3 ycnoBus OTKPbIBAHUA KlanmaHa IIMPUHA CEUEHHS LIAXTHI
by Gyner paBHa BLICOTe KaanaHa Ge3 rayOuun 3agenku pambl B cTeny. [pa
ray6uHe 3agenku 350 mm

B; = 1220 — 350 = 870 MM
Ay = 1230 440 = 1270 wuu,

roe 40 mm — TMPUIYCK.
IMpumem pasmepnl ceuenus waxthl 1500X900 mm. CxopocTs Bo3ayxa B

raxTe
16 800

Y= ——— = 3.5 Mcek: = co/ M2
3600.1.3.0.9 yO Mfcer; H, = 0,74 xe/n®
CTeHKM WIAXTHl U3 maakoGeToHa
2-1,3-0,9
= -——’ ? = 1‘
£ 1,340,9 06 .
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[Totrepu maBieHus B HIaXTe HA TPEHUE
R3l = 0,015-1,59.3 = 0,07 xz/u?.

MecrHble CONPOTHBIEHUS

Kananan{=0,1. Ceuenne orBepctus 1,19%X1,18=1,4 u?;
16800
~3600-1,4

Z,=0,1.0,66 = 0,07 re/m.

= 3,3 sjcex; H, = 0,66 re/n?

[TpsMoyronbHOe KOJEHO Ha BXxode B WaxTty fi=1.4 xu?

fo=1,5-0,9 = 1,35 a2 %—xl, £—1,1.
1

Zy=1,1.0,74 = 0,81 re/n.

KoneHo nNepeMenHHoro ceYyeHusd nmepep BXOJAOM B Ka-

aopudep f1=1,35 m? Tlnomwaldn *uUBOTG ceueHus Kajaopudepa fo=
=0,64 #2.

CkopocTb Bo3ayxa B Kajaopubepe

_. 16800 _ 7,3 mjcex; H, = 3,26 re/m?,
3600-0,64
i _ 06445 01— 0,92, 7, — 3 Ke/m.
f2 1135

[lotepu naBneHus B XaawsufHOH pelletrke, Ilaxte U KaJjopudepe H=
=4,4240,0740,07 40,81 +3+9,65=18,02 x2/u2.

Ilo BO3nyXONpOU3BOAUTENLHOCTH TMPUHHMaeM K YCTaHOBKE BEHTHAATOD
BPH Ne 10. Ceuenue Brixaomuoro orsepcrus 700X700 mm; muamerp Bca-
ceiBaloulero oreBepctusl d, =750 Mm; naowann ceyeHHH: BBIXJONA fpuy, =
=0,49 #2, Bxona f,,=0,441 2
CkopocTs BcachBanus v=10,6 n/cex; H, =6,87 xe/m>.

OnpegensieM K. M. ¢. KOH(y30pa mepel BCACHIBAIOIIUM NaTPyOKOM BeH-
tunaropa no ¢opmyae (105). Ilpu yrae cyxenus xondysopa 50° nromans
ero ocHoBsanus [=1,74 u% {=0,09; Z=0,62 xe/m?.

Lnuna KoHdysopa [= —?T_/‘;‘——=1,4 m. Uro xacaerca nuddysopa 3a
a

BEHTHJAATOPOM, TO BBHUAY Majofi pasHUIBl B CEYCHHSX BBIXJIOMNA M BO3LYXO-

BOJA, ero CONMPOTHBJAEHHE B pacuer He npuHuMaeM. [Ipu yrae ckoca B=10°

aauna nuddysopa

[ da=dy TIET00 g 4g
tg § 0,176

rae de—auaMetp (WM CTOPOHA CEueHMs1) BO3LYXOBOJA;
d,—CcTOpPOHA BHIXJIONA BEHTHJIATOPA.
O6mue noTepu AaBJeHUs B CETH, BKJIOYAs COMPOTHBJIEHHE KOH(y3opa:

H = 16,95 + 18,02 + 0,62 = 35,59 «z/.u".

[To aspomuMHaMuuecKo#l XapaKTePHCTHKe HaxoAWM MJsi BEHTHJAATOPA
BPH Ne 10 n=575 o6opoTos B 1 MuiL.; 1, =66%.

Tak Kak 3JeKTpoABUraTesneil ¢ yucaom oGoportos, 6au3kuM K 575, mer,
TO NMpHHUMaeM COeJHHEHHe HA DPEMeHHOH mepejave; K. M. [. NJIOCKOH re-
penauy 7, =0,9.
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Tpe6Gyemasi MOIHOCTE Ha BaJy 5JeKTPOJBHraTes
Ne— Lt om (110)
3600-102 n, 1y
__ 168003559 o4 0
3600-102-0,66-0,9

[1pu 3Toft MommocTH Kospduuuert 3anaca K=1,15.
YcrasoBouHast MOLIHOCTD 3JIEKTPOJBUrATEs

Ny =1,15-2,74 = 3,15 xsm.

Tak Kak npHTOYHAs KaMepa HAXOAHUTCA B CYXOM INOMEIUEHHH, TO INpH-
HUMaeM 3jektpoiasuratens tuna A 52-6 ¢ n=950 o6/mun.; N=45 xar.
INuamerp mkusa Bedtuastopa 500 mu.

Huamerp mKHBA 3/€KTPOABUraTe]s

d,=1,05d,"; (111)
ny
d, —1,05-500 25— 390 s
950

Paccrosnue Mexjpy 1edTpaMH IIKHBOB ONpepesisieM W3  YCJIOBHS
[>2 (dy+d,); npuanmaem [=1,8. Pacuer nepenau moapo6Ho H3naraer-
csl B CcripaBoYHHKAxX [12—14], mo3TOMY MBI HE TPHBOAHM €rO0.

§ 13. IPUMEPbI PACYETA BbITS)KHBIX BO3Q¥XOBOJ0B

Mpumep 49. PaccuntaTts NpAMOYroJbHR CTaAbHOH BO31YXOBOJ NMOCTOSIH-
HOTO CEueHMs] ¢ DABHOMEPHHIM BCACBIBAHMEM BO3JAyXa uepe3 NPOJIOJbHYIO
weab (puc. 58). Huuna wenn !0 m. Pacxon Bozgyxa 10800 x¥/«ac
(3 m3/cex).

) ) <D
oy R B B T B L I N T S
R T T P B AT AR BS
|
Q
= == == = —_—
R
] 1/500
s 2 3 4 5 6 7 & 9 10 0

Puc. 58. CxeMa BO3ZYXOBORa ¢ P2BHOMEPHBIM BCACHIBaHHEM BO31YyXa uepe3 MNpo-
JOJIBHYIO Wieb

Pemenne. Tak Kak BO31yXOBOJ 3aAaH MOCTOSIHHOTO CEYEHHs], TO pPas-
HOMEDHOCTb BCACBIBAHMS JOJXKHA JOCTMraThCsl 33 CYET H3MEHEHHs IIMPHHBI
wend. Hyxuo oTMeTurh, uto ueM GoJibllie BAKYyM B BO3IYXOBOAE, T. €. YeM

K
6OJIbIlIE OTHOLIECHHE , TeM MeHblIe GymerT M3MEHEeHHe UIMPUHEL [Led

Ba

H,y
Hpgax

no aJiiHe BO3AYXOBOIa. C YBEeJHUEHHEM ~— .~ YMEHBIIAETCA  OTHOIUEHHEe

1

mJIomAAM IMeqd K IJOmanW molepeyHoro ceuenus Bozayxosoaa f. Tpod.
I. A, Makcumos [6] Ha ocHOBaHHH 3KCIIEPUMEHTAJBHHIX HCCIe)0BaHui yera-

0
HOBHJI, YTO NPHU OTHOLIEHHH ‘f_< 0,25 MoxHO AocTurHyth Gojee HAY
MeHee PaBHOMEPHOrO 3acoca BO3/yXa 4epe3 Iue/b NOCTOSIHHOH UIMPHHEL

Xfo
J[lnst monyyeHHs TaKoro Majoro MO BeJIHYMHE OTHOLIEHHS r Heo6Xonu-

MO co3/aBath BecbMa GoJblliMe CKOPOCTH NMPoOXola BO3AyXa yepe3 OTBEp-
crusi. Ho ecau Aas Bosayxopaclpefenurenefl BEICOKHE CKOPOCTH HE MOTYT
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OBITh MNPHHSTHl H3-3a O0JbLIOH HanbHOGOHHOCTH NpuToYyHOro (akena, 1O
AJisl BCACBIBAKOIINX BO3NYXOROILOB C OrPpaHHYEHHBIM CHEKTDPOM BCachlBaHHA
3TO MOXKeT GblTh OCYIIECTBHMO.

[Ipuuse HavaJbHYIO CKOPOCTHL B Bosxyxosoae 3 m/cex (H,=0,55 ke/u?).
MOJYYUM TJIOLIaLb ero ceueHus | m2. )

Has noctukenus GoJiee WM MeHee PABHOMEPHOIO BCACHIBAHHS IJIOW(ANb

3
imeam IToJdxKHA Opite He Gogsee 0,25 m?; v, = 0m= 12 micex; H, =881
) (0]
0,25

ke/mM?; mMpHHa wean b= o =0.025 m=25 mn.
Tax xax npu d,,=1000 mm u v, =15 m/cex R=~=0, 10 norepu pasnexus

Ha TPEHHe B BO3AYXOBOJE He yyuThiBaeM pu=1 [9].
BakyyM B Hauasne BO3AyXOBOAA

HBaI(H = 8’81 + Oa55 == 9,36 /CZ/Mz.

HBBK
OtHOwenue y. TO LIMHe BO3IYXOBOAA OYHeT HAaXOIHTBCH B Mpejenax 16—
A
HBaK
Hy

17. Beuay crosp GOJBINOCO 3HAYEHHS nocruraercss Gonbuias pPasBHoO-

MEPHOCTh BCACKLIBAHHMS (TEOpeTHUECKH).
Jas onpenesedust cOMPOTHBJEHHS BO3AYXOBOMA BOCHOJL3yeMcsi (BopMy-

JoH
H = KUH, «xe/n?, (112)

rae K — 3MNUpHUYeCKHH MONpaBOYHBIH KO3(M(HIUHEHT I BBITSXKHEX BO3/V-
xoBonos; =234 [9]; ‘
¢ — K03 OULUEHT CONMPOTHRJEHHS, OmnpelenseMsulil no rpaduxy [9];
H, —nuxHaMuyeckoe jJaBjeHHe B Hauaje BO3JyX0BOAa B k2/m2
Hy,
Ho tax xax Qg—ﬁ—*,ro, MOJACTAaBMB 3Hadenne { # K B Qopmyay
An
(112) u caenas coxpamenus, noavyum H=2,34 A, .

Jlns Hauero cayyas
H=234.8,81 =20,6 xe/m2 (112a)

Temepbp paccMOTPHM BOMPOC B JIPYrOM acmexTe, KOTJAa OTHOIIEHHE

fo
HEBEJIHKO H, CJe10B2TeJbHO, ']:‘ >0,25.

st 3TOr0 Bo3bMeM NOBHILIEHHYIO CKOPOCTh BO3IyXa B BO3AyXoBoge. [1pu-
MeM ceueHue BozayxoBona 750X 500 mm, Torga ckopocts B ceyeHuu 0 — 0

v 8 M/cern.
0,75-0,5
Pasneanm Bosnyxoson Ha 10 paBHBIX yacrefi Kaxnaas niauHo#l 1 u. [epenan
cKopocTH B ceueHuax Av=8:10=0,8 m/cex; mepemanx pacxoxa BO3AyXa
AL=3:10=0,3 u3/cex.
DKBHBAJEHTHBIH JHAMETP
_92.750.500

= = 600 mnm.
v 7504600

3

Tax kax BeqHuHHaZ R B CMEKHHIX CEeUEHHSIX pas/HuHas, TO NPH MoJACYeTe
Rl MBI Gepem cpepnee ee 3HaueHHe Ha yyactke. Pacuer Begem mo Xomy Bo3-
ayxa npu u=1.

Ceyeune [—I. Tak xak B ceuenuu v=0 u L=0, 10, yro6nl HaHTH
UIHPHHY LIEJAH, OTCTYMUM OT 3TOr0 Ce€YeHHs Ha !/ip Ajauubl yuactka ! (ceys-
uue I’—1"). Torpav; <=0,08 M/celC;H}'ll:(),OOO‘l- we/mt; L, =0,05 m3/cek.
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HOTepI/] N aBJE€HHd Ha YUYacCTKe OTCYTCTBYIOT, MO3TOMY
Haaxl = HCT] - Hlll-

HIupuny menu onpenensiem no ¢opmyne (82a), noxcrasasas H,,, BMecTo
o 0,03
by = i — 0,375 .
4,04-10,0004

Ceuenune 2—2. uvy=0,8 m/cex, H,, =0,04 xe/m?, Lo=0,5 m3/cex.

IMorepu paBsieHust Ha yuacTke / MpHHHMaeM PaBHBIMH HYJIO M NOTOMY Ba-
KyyM paBeH f,,.

Hlupuna urenn

0,3
by = ——" = 0,375 n.
4,04-1)0,04

CnenoBaTtesbHO, Ha ydacTke | MOXKHO NPHHATb ONHY M TY JK€ UIHPHHY
LETH.

Ceuenve 3—3. uv3=1,6 mfcex, H,;=0,15 xe/m?, R=0,005 re/m%
(Rl), =0,003 xe/n?

H g = Hag + (RDcp,_, = 0,15+ 0,003 = 0,153 x2/m*; by = 0,19 .
ToyHO TaK e MOACYMTHIBAEM UIMPHHY IIEJAH H B OCTAJbHBIX CEUEHHSIX

(taban. 19).
B nio6oM ceyenuu n—n

1
Hoen= Hoy 2 (Rl (113)

1
rne (R ,—cymMa cpeiHHX NOTepPb JABJAEHUS HA BCEX Y4acTKax MeXKAy
n

ceyeHusMu I—I/ un—n.
Ecnu moTepH naBieHHsl B BO3AYXOBOXEe Majbl B CPaBHeHHH ¢ H,;; To

L
pacuer UIHPHHHL IIENIH MOXKHO BecTH 6e3 yuera Rl mo dopmyne bo= v° ’
0

NpHHUMas U, PaBHON CKOPOCTH B BO3AyxoBoje. Hanpumep, B ceuennun 0—0 b,
B 3ToM ciaydae Gyner pasxo 0,038 m mmecto 0,036 » mo Tounomy pacuerty.

TaG6auma 19

L
’IZB ! v] Hy | 95, R | R¢p [(ROcp |BRDcp| Hpax | ° ngﬂa
M3Jcex | B M |B M]cex s B
ceueHus B K2[/M¥ 5 um — wcex| #r
1 2 3 4 5 \ 6 | 7 | s | 9 | 1 | u | w 13
1—-1 | 0 — —_ —_ — — — — — —_ 375
2—21 0,3 0,8 | 0,04 — — — — 10,04 375
3—3| 0.6 1,6 | 0,15 0,005 (0,003 0,003 0,003 (0,153 190
4—4| 0.9 2.4 0,35 0,01 {0,008 0,008 {0,011 |0.361 123
5—5| 1,2 3,2 { 0,62 0,018 {0,014 0,014 |0,025 |0,645 0.3 92
6—6 | 1,5 1] 4 0,98 600(0,027 10,023 |0,023 0,048 |1,028 ' 73
7—71 1,8 48 1,4 0,035 (0,031 |0,031 {0,079 (1,479 61
8—8 1 2,1 5,6 | 1,92 0,048 |0,041 (0,041 |0,12 (2,04 52
9—-91 2,4 6,4 | 2,51 0,063 10,056 |0,056 (0,176 |2,686 45
10—10| 2,7 7,2 | 3,17 0,073 {0,068 {0,068 |0,244 |3,414 40
0—0 | 3 8 3,92 0,088 |0,081 0,081 |0,325 (4,245 36
0,367 10,325

8 3ak. 68 113



Mu npunanu Ha yuwactkax (R),, HO B IpakKTHYECKHX pacueTax BMeCTO
(R)ep MoxXHO Opath R/ (rpada 8), Tak Kak pasHula 3THX 3HAYeHHH Ha-
CTOJLKO HHUUYTOXKHASA, YTO IOUYTH HE CcKa3blBaercs Ha Beaunuune H,. 3Ito
BUJHO M3 CpaBHEHNsl 3aK/TIOUMTE/bHBIX HQP B rpadax 7 u 8. llupuna iue-
JH B KOHIe BO3JyXOBOIa MOJAy4uJaach ModTH B 11 pas GoJblue, uem BHayase.
Ho cTOHT HeMHOro yBeJHYHTh BAKYYM H 3TO OTHOLIEHHE PE3KO YMEHBIIHTCS.
Tax, nanpumep, npu HauaaoHoM BakyyMe 0,38 ke/m? ceueHue IUENH B KOH-
1€ BO3AYXOBOAA YMeHbIIHTCH 10 120 mm.

Ipumep 50. ITo nauneiM mpumepa 49 paccunTaTh lIeN€BOfl BO3AYyXOBOJ
MOCTOSIHHOT'O Bakyyma (pHc. 59).

g 7 Vs 3 4 5 I} 7 § g 170
S M8 3§ 08 8§y 9 g s
B0 s &l B w3 & e &l & & &
S T ——
<
\
240 |
NN LN NN EN N ON TN LY

Puc. 59. Cxema menesoro BO3JyX0BOXA HOCTOSHHOro BaKyyma

Pemenune. B sroM ciayuae ceyenne BO3AyXoBoaa OyAeT nepeMeHHoe,
J WIHpUHA Hienu nocrosiHHas. Tax xak tpebyercs, uTOObl BaKyyM OBl OfHH
W TOT XK€ 1O IJHMHE BO3/JIYXOBOIA, TO C YBEJHUEHHEM [OTEpPb NaBJEHHS JH-
HaMHYecKoe naB/eHHe AOJKHO yOnBaTb. PaspesaeM Bosayxosox Ha 10 pas-
HbIX uacreil. Pacuer Gynem Bectu or cedenus 0—0 k ceuenuo [0—10. [u-
HaMHYECKOe NaBJeHHE B HYJE€BOM CEUeHHH NOJKHO ObITh MeHblie AHHAMHYE-
CKOTO /1aBJIeHHs1 B KOHIe BO3JYXOBOAA HA BE&JHYMHY IMOTEPb AABJIEHHS.

IInHaMuyeckoe paBaeHue B J1GOM CEYeHHH # — I IPH NPHHATOH HyMe-
panuu

4]
H,, = My, + SV RL k2/n?, (114)

rpe  H, — nunamuyeckoe nasnenue B cedennu 0—0.

Iycts ckopocTh Bozayxa B ceuewnu 0—0 Gyner v, =5 m/cex. Ilpu 3t0R
CKOPOCTH IIPHMEM pasMephl CeyeHHs BO3AYXOBONA: BHCOTY 750 mx; IIHPHHY
800 mm u H, =153 ke/mn?.

3amaemcs CKOpOCTbIO BCACBIBAHMSI BO3lyXa uepe3s IWEedb v, =7,0 m/cex,
L

3
H,, =3,44 ke[m®. Ulnupuna wemu b= 57 =277, =004 u=40 mm. Tlro-

manb ceyeunsa mead f, =0,4 u2

Meronuxa pacuera BO3AYXOBOZOB MOCTOSIHHOTO BAKyyMa H IOCTOSIHHOIO
CTATHCTHYECKOTO AaBJEHUs OAHa M Ta ke. [lostroMy Mbl 6e3 0O6bscHeHHH
CBOAMM BCe naHHble pacuera B taba. 20. Kosdouuuenr pacxona Bosiyxa
p=1. Bakyym (reoperHuecku), KOTOPbIH AOJKEH CO31aBaThb BEHTH/STOD B

BO3/1yXOBOJE:
]

Hype = Hy 43 % RI-+ R, = H,, - H, ~ 2,265 + 3,44 = 5,71 re/n.

C yueroM skcrnepuMeHTadpHbiX naHubix B. H. Tanuesa [9] npuMeM coipo:
THRJIEHHE BO3AyXoBona 1o dopmyJse (112)

H=23%1H, -~234.3,44 = 8,05 re/s’.
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TaGauma 20

H
N ceue- Rn—l Rn—ll Lo Hﬂ B v B Ln B fo Pasmepn ceue- da
HHI B o/ m? Lo S .M/ZEIC Micex (m3jcer | g M’; Hay&:o;%o- B M!::
B K2/ M?

1 9 3 P 5 6 7 8 9 10 1
0—0 —_ —_ — — 1,53%+ | 5 3 0,6 750 800 775
1—1 1 0,028 0,028, 1,53**) 1 558 5,05 | 2,7 10, 534 750X 712 730
2—2 0 03 0,03 1,558 1,588 5,1 2,4 10,473 750630 685
3—3 0 031 0,03 1,588 1,618 5,141 2,1 0,41 750547 633
4—4 0 04 0,04 1,618 1,658 5,2 1,8 |0,347 750476 582
5—5 0,042 1 0,042| 1,658 1,700 5,27 1,5 [0,285 { 750380 504
6—6 | 0,055 0,055| 1,700 1,755 5,35 1,2 10,225 750 < 300 429
7—7 | 0,068 0,068 1,755 1,823 5,46 | 0,9 0,165 750 %< 220 340
§—8 | 0,094 0,004| 1,823 1,917 5,6 0,6 10,107 750X 143 240
9—9 | 0,148 0,148 1,917 2,065 5,8 0,3 |0,0517| 750x69 127

10—10| 0,7 0,2* 2,065 2,265 6,1 0 — 7500 —_
0,735

# [[puHATO CpeflHee 3Hadveniie R/ HA yvacTkc.

*¥* UroGpl NMOAYYUTH BENHYHHY Hﬂ (rpacda 6), HyXHO caoxuTrh LHbpH rpad 4 H 5.

. n

fhx Hu nocaeAyiomedl CTpoxy paBHo cymme uwudp rpad 2 W 5 upeamayumefl cTpokn.
n—1

INpumep 51. Paccuyurars maaxoanefacTpoBull BHITSXKHOH KaHajd IocTo-
SIHHOTO CeUeHUs] ¢ TPeMs OTBEPCTHAMH, NMEpPeKphBaeMBIMU CETKAMH, C OTHO-
cuteapHunM cedenuem f=0,8 (puc. 60).

4t Z 1230015 8§ 4 7 L1200, 15
) /
L 1

L &

S [ N . NN
[ < e, T\ 2
i A\ SN2
4 CeaF, b A2, AN
ENER >3 L
TN

Puc. 60. Cxema un1akoase6acTpOBOTO BHITAKHOIO Kagalja

KoanuectBo Bo3nyxa, ypaasemoro H3 noMeulennsi, 3600 m3/«ac.
Pemenue. Pacuer 6ynem BecTH OOLUHBIM MeTOJIOM, onpejenss G, #

L, no TabaumuaM mpuioxeHus V. [IpuHHMaeM KOHeuHyl0 CKOPOCTb B BO3-

LYXOBOJE, CuuTasi MO XONy BO3nyxa, b Mm/cek. PaaMmepni ceueHHsi BO3AYXO-

Boza 500X 400 mm.

Pacxonrs BO3Ayxa, CKOPOCTH, IUHAMHUECKUE NABJECHHA M yIeJbHbIE NOTEPH

LaBJeHHs Ha TPEHHUE:

Ha yuactke I Ly=1200 m%/uac; v,=5 —;’— =1,67 m/cex; H,, =0,17 xe/m?,

Ry=0,01 Ke/m?

Ha yuactke 2 L,=2400 m3/uac; vy=3,33 sfcex; H,, =0,67 xz/m? Ro=.
=0,028 xe/m?;

"Ha yuactke 3 Ly;=3600 m3/4ac; vs=D5 m/cex; H, =153 xe/m? Ra—-
=0,054 ke/m2.

Vuyacrtox [. TlpuHuMaeM XuBoe ceueHHe BXOAHOTO OTBEPCTHS PaBHEIM
50%/0 OT mJaolaNAH CeueHHS BO3I[yXOBOJ_'8 Fx=0,1 M2,

0, ,
I[Mnowans ceueHus fo.—= (—)_8 =0,125 x. CuaenoBarejbHo, ceuerHe 355

’

X355 M.
Kosb$HUuueHTH MecTHHX CONPOTHBEHHH CeTKH onpejesseM Mo (opmy-
se B. Y. Xauxourosa [6]: {=0,26. K. M. ¢. BX0Jla, OTHeCeHHKH K CKOPOCTH
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BO3/lyXa Ha yuactke 1, mpH oTHocurtesbnolt naowan+i orseperuss 0,5 pa-
3eH £==6,9.

T, = 6,94 0,26 = 7.16;
__2-400.500 450 wm;

v 400 + 500

Rl gl ll - 0,01 . 1,13'5 == 0706 KZ/M2 3

rae By — KO3(pGhHUHEHT, YYUTHIBAIOIIHH IIEPOXOBATOCTh LIIaKoaneGacTpo-
BOTO BO3JyX0BOJa;

Z=17,16-0,17 = 1,22 xe/m?.

[Torepu paBnenus Ha yuactke 1,28 xoim2,
OTtBepcrtue 2. BakyyM B ceuennn A — A,

Hyp g = (RO 4 2) - Hy = 1,28 + 0,17 = 1,45 we/a .

IloTepu naBreHUs Ha TPEHHE Ha yyacTke MeXAy ceuenusiMu A—A u B—B

3

. L, 1 200
BBHJYy MaJjolf HX BeJHYHHBl OTAeNbHO He yuuThiBaev. [lpu = 2400=0’5
2
L, =0.
Hypep = (RBI+ 21 + Hyy = 1,28 4- 0,67 = 1,95 re/m* .
1,95 + 1,45

Cpensee anauenne Hyy = 5 =1,7 ke/m2.
[TpuHAB OPHEHTUPOBOYHO OTHOLIEHHE MJIOM(AAH KHBOTO CEUEHHS OTBEPCTHS

L
f, K ILIollanyu CeueHHs BO3]yX0oBoAa f:£=0,4, NOMYUYUM npnz‘)—=0,5 L=

=1,3 ¢ yuetoM (cer28=1,56; L. § 0,333 m¥/cex. ?
Taomans ceyenuss OTBEPCTHS Bo3ayxosona no popmyne (84a)
f, = M — 0,079 4? .
4,04 V1
CeuyeHne f, = %% 0,1 »2, Paamepm orsepctusi 317 X317 mm. Tlposepsiem,
’ . fo _ 0,079
NPaBWIbHO JIM 3a[a/HCh OTHOUIGHHEM IJIOLLAmel: 7 oo ———=<(,4. Cneno-

BaTeJbHO, epecyera He TpebyeTcs.
Yuacrok 2. RoBalp=0,028 - 1,34 - 5=0,19 ke/m2.
Orsepcrue 3. Bakyym B ceyennn C — C.

HBaKC: Z(RBI+Z)1.2+H12;

Z(RBIA4 Dho=1,28-10,19 = 1,47 re/u®;
Hy, = 0,67 xefn®; Hyue = 2,14 Kefn?

L
Ly 1200 _g s
Ly 3600
3agaeMcsl OTHOIIEHHEM &=0,3, rorpa £,=0,2; {,=1,1. Bkmouas

®. M. c. ceTkH, (,=1,36; 2, =Ly H,, =02 0,67=0,13 xe/m2,
Bakyym B cevenun J — [

Hupg = (R4 20 + Za Hey = 1,47 40,18+ 1,53 = 3,13 xe/m ;
HBach=264 Kefm?;
f, = 03331/13——0059)‘42

4,04 2,64

0,059
LY. NN
f 0,2
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0,0
OTHOeHNeM NJOLIANEH 3aJ4aJHCh [paBUJbHG fp==—£-0,0737 Mm%, pas-

Mephl ceueHus 272X 272 um.

INpuMep 52. PaccuuraTe BETBM CHCTEMBl BLITSIXKHOA BeHTHJAAIMH, H30-
6paxenHdble Ha pHc. 61. BosayxoBonsl cTanbHHe Kpyriaoro ceuenusi. Bosay-
XONPHEMHHKH BBINOJIHEHBl B BHIe KOJEeH C KOHMYeCKMMH pacTpyfami.

Pemenne. OcHoBHAas CHOXKHOCT PACUETd BHITSKHBIX BO31yXOBOJOB
3aKJI04aercs B ONDPEJENEeHHH K. M. c. TPOAHMKOB. PeayibTartel pacuera 3a-
BHCAT OT TOro, KaKHMH TM0Jb30BaThcsl HCTOUYHHKAMH. Dbyiaem onpenensite
K. M. ¢. TPOHHHKOB c moMoiusto tabmun [13]. Pacuer mauunaem c nepsoit
BeTBH, KaK HauboJiee NPOTSKEeHHOH W HarpyxeHsofi. Becp xox pacuera Bu-
aeH u3 taba. 21. [TosToMy MBI OrpasHuydMCsl TOJIBKO NMOJCYETOM K. M. c. Tak
KaK { TPOHHHKOB OTHOCHTCSI K CKODOCTH B CTBOJIE, TO 4TOOB OTHECTH HX K
pPacCYUTEIBAEMOMY YUaCTKy, Mbl HX mepecuHTelBaeM no ¢opmyse (1106).

= L= 4200 L= 2900
K Bexmunamopy / z- @/ =6

tL‘gﬁﬁ @ [ L=1300 L=13C 7300 L=1600 7500
t-3 1=3 _@ }\ }\

Puc. 61. Cxema CHCTEMBbl BLITSXKHOH BEHTHAALHH

IlepBas BeTBb

Yyactrok 1

BospgyxonpueMHBA KoHHYecKHH pacTpyl c yriroM KoHyc-
wocty 45°% £;=0,3 (14].

CeTKa NPoBOJOYHAS C OTHOCHTEJNbHOA miowanso =0,8. Tlo dopmy-
ae B. Y. Xauxoukosa {6] [o=0,26.

Koneuo kpyraoe. a=90°% {3=1,

Jdpocceab-Kaamat. §,=0,05.

OTtBox a=90% R=1,5d,; t5=0,175.

Tpofiuuk BCcacoBalOWHA Ha NPOXOXE C YrIOM OTBETBJIEHHS.
a=30°.

F, [285\2 L, L, 1300
= MM, TIOAYIUM —2=|—) =10,8; 2 ="—=—— =045,
TIpunuMasn do=285 OJIYUHM 7 (320> , 2. =L, 2w

W3 npuioxkenus V pas —LL——O4 (n,=0,21; nmas % =05 L =— 0,08,

Aoy _,=0,21—(—0,08) =029 u sz —L—_045 & _021—-0T29 —0,065.

Ckopocty Ha yuactkax I u 3 v;=5,5 m/cex; v3=>5,3 m/cex.

Kostpumuentsl MecTHBIX eonporuBienuil. L, =0,065 @ :;) =0,06; 2=

=1,945. '

3Hak Mu"yc nepen L, TOKaselBaer, yTo INPH —Ii—‘) =0,5 crpys BO31YyXa
C

3XEeKTHDYeT.
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Yuacrok 2. Pacnonaraemoe nasnennme H,=4,5 ke/m? Lli_4ta ke, uro
Ha yuacTke /, Lli_4=1,71.
HDoayoreoa a=60% {s=0,175-0,77=0,135; X{;_5=1,845,

TpofHUK HA OTBEeTBJAEHHH. Lo 1300 = 0,45. llpu —L£:0,4
. L. 2900 L
(0]

Col = - 0,15, npH —L—- = 0,5 Coz = 0/29
fis = 0,29 — (— 0,15) = 0,44
fg = — 0,15 - 0-—25 — 0,07.

2
To dopmye (106) c;:0,07(f;’_’§) —=0,06; %_g= 1,905 u T. A

Bropas BerBb. Pacnonaraemoe naejeune H,=38,24 xe/m®. [ua-
METphl Ha yuacTKax 8—I2 GepeM TakuMH Xe, Kak Ha yuacrkax [—§5. Ho
TaK KakK jpuHaMmerp yuyactka I3 Gyner oT/AHYaThCs OT AMaMeTpa ydactka 6,
TO AJs yuactka /2 HyXHO ONmpexendTh K. M. ¢. Tpofinnka Ha mpoxone. I1pu-

o F 235\2 L
HAMaeM auaMetp yuactka I3 diz=255 mm, torna = = (—) =0,225; Li =

Fis  \495 1
~ 20 18 ¢, =0,12; ¢/ =0,12 (7_4)2 = 0,176.
5100 n 6,1
Yuactok /3. H,=5,85 xe/n2
N5 = 1.845.
TpofiHuK Ha oTBeTBAeHUH 5= —073;=— 0,73(2_?)2: —1,08.

Yrobsl u36exkarb GOJMbIIOro 3KEKIHOHHOro AeHCTBHSI CTPYH BO3Jyxa, HYXK-

P (207
Fi, 495

L
=0,2. Tlo-npexuemy —Lﬂ—=0’18; Lo=0. HMua ,.cctka /2 HoBoe 3HaueHue

1a
L, =0,07.

HO YMEHBIHTDL AHaMeTp Bosnyxosona. [IpuMem dyi3=215 mx;

, 7,4\2
L = 0,07 (ﬁ> —0,1.

Hepsiska >22—3:85 100= — 1,7%.
5,85 ‘

8,24 —7,19

= 12.8¢
8 1 100 = 12,8% >

Hessizka B norepsix naenennsi o6eux BeTBel

>10%.
Yro6nl yMeHbUIHTh HEBSI3Ky, YBEJIHUHBaeM nuaMerp Ha yuacTke 7. [1punu-

F
MaeMm d7y=595 mm. Tak kKak -—— GoJblie efHHHIB], TO 3HadeHHe (, H §,
14
ocTtagpasieM 6e3 H3MeHeHHd.

Hosoe amauyenne U, =0,55; X(,=0,835. [Tocine mepecuera HeBsi3Ka
yMeHblIuTes 1o 7,3%.

§ 14. PACYET 30HTOB H BbITS)KHBIX TPYb MECTHbIX OTCOCOB

Mpumep 53. PaccunrtaTh 30HT M BHITAXKHYIO TpyOy M/isi ABYXOTHEBOro
ropua pasmepamu B 1naade 1800X 1000 mm; pacxon yras 16 xef«ac

(puc. 62). TensaoTBopHAaA cnoco6GHOCTH YIis F=6780 kxana/ke. Pacuer-
Hasl JIETHsiS TEMIePATypa MJIsl BeHTHIAANUH Ly 5= +23°
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TaGnupga 21

| d s | & LA R R AP P
g3 X B Nd Ml L el g_ (82
> § : @ : [ 2 |[2E
=4 - - L o < + B Ke/M2 Tm (O
[TepBasi BeTBb
111600 9] 320} 5,5 10,054 |0,486 |1,945(2,43 {1,8514,5 | 4,5 e
211300 ]3| 28 5,7 ]0,0625|0,1875 |1,905|2,093| 1,99 | 4,17 — 7,3 —
3| 2900 | 6 | 440 5,3 |0,0363|0,2178 |0,2 0,418} 1,72 0,72 | 5,22 — —
411300 | 31| 285 5,7 10,0625|0,1875 12,12 12,308 1,99 | 4,6 — 11,9 1275
54200 | 6| 49 6,1 10,0294(0,1764 [ 0,014|0,19 | 2,27 | 0,43 | 5,66 | — | —
6) 1300 | 3| 265 6,5 [0,0667|0,2 1,91 12,11 | 2,62} 5,54 — 2 —
7 1 5500 {12 | 545 6,6 |0,0257|0,308 |0,675|0,983| 2,66 |2,59 (8,24 | — | —
Bropasa sersb Hy=8,24 xe/u?
8] 1600 | 9] 320 | 5,5 |0,054 ]0,486 [1,945]2,43 | 1,85 | 4,5 | 4,5 - | —
91300 | 3| 285 5,7 (0,0625|0,1875 [1,905|2,093| 1,99 | 4,17 — —
10 | 2900 | 6 | 440 5,3 (0,0363|0,2178 |0,2 |0,418| 1,72 { 0,72 | 5,22 —
1111300 | 3 275 | 6,1 |0,065 |0,195 |2,1 2,295 2,27 ) 5,22 | — - —
1214200 | 6} 495 | 6,1 10,0294:0,1764 | 0,1} 0,277} 2,27 } 0,63 | 5,85 — | -
131 900 | 3| 215 | 6,9 {0,083 |0,249 |1,845(2,094| 2,91 |5.95| — | 1,7] —
14 | 5100 | 3 | 495 7,4 [0,0293)0,088 0,31 |0,398| 3,351,341} 7,19 — | -
Hesasxa BnoTepax naBanetus BeTBed 12,8 %
Ilocne nepecuera

7 | 5500 12‘ 595 | 5,5 ’0,025 0,3 0,83)1,135| 1,85 | 2,10 | 7,75 | 7,3 | —

Pewemnue. Ilpuanmaem A;=0,7 m; Ah=1 x. [auua cTopoH 30HTA
ONpenesieTcsl U3 BhIPaXKEHHS

A=aq4+ 08, F=64038,
rie A u b — cTOpOHHI 30HTA;
a ¥ 6 — CCOTBETCTBYIOIIHE UM CTOPOHBI FOPHA.
TaxkuM o6pa3oM,
A=140805"1=14 m;
bE=18+0,8"1=2,6 #,

rae 0,0 — k03pQHIUHEHT 1J8 yueTa ONHOCTODOHHEIO HANyCKa 30HTa Hal

ropHOM. .

3anaeMca BBHICOTOH BuITsKHOH Tpy6n hy=8 m. Tlo rpaduky (cm.
puc. 22) d,, =640 mm. Tak Kak cranbHble TPYObl, KOPPOAHPYSICh NOA AEHCT-
BHEM CEPHHCTOro rasa, copepxkKamlerocs B NPOAYKTax CropaHusi KAMEHHOTO
yras, OBICTPO BBIXOAAT U3 CTPOsS,, AJS BHITSAXKKH NPHMEHHM acOecTOLEMeHT-
Hyio Tpy6y. OTHOCHTeNBHO GOMBLUION Bec 3THX TPYDO He MOXKET CAyXKUTb MpH-
UMHO# OTKa3a oT UX NMPHUMeHeHus.

[Top6upaer no karanory T1py6y c
=742 nnm.

3a cuer yBeJIMUEHHS fHAMeTpa U YCTAHOBKH AedJeKTopa CHHIKAEM BHICO-
TY TpyOnl a0 5 M. LleHTpanbuble TpyOnl HE NPOEKTHPYEM, TaK KAK OHH Tpe-
6yIoT OueHb TLIATEeJbHOTO HCIIOJHEHHs, YTO He Bcerfia fenaercsi Ha Mpak-
THKe, YCJAO0XKHSIOT 3KCIIyaTauio i OBICTPO BBIXOAAT U3 CTPOSI.

OnpenensieM BBICOTY 30HTa, MpHHUMasi yroJa ero pacmupenus 60°:

hy, =28=0572 o300 =18 m.

Ay =700 mm; d, =672 mm;, d, =

Bricota 6opToR 30HTa 6==200 mm. OB6iasi BeCOTA 30HTa ¢ GOPTOM 2 M.
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[IporuB BLIOHBaHMA ra3oB W3-10J 30HTA MPH PO3KHTre rOpPHA NPEAyCMaTpH-
BaeM no GopraM oTKuaHble GapTyku.
Bosseinienne BuITSIXKHOR TPYOH Hax Kpbilued

5—[5.4— (2+1,7)]=5,3 a.

Ha BoitaxkHolt Tpy6e ycranasaubaeM peduexkrop LIATH ¢ mguamerpom
natpy6ka 670 mm u BeicoTolt A=1,7 - d=1,14 u.
[IpoBepuM mponyckHyl crnocoG-

4 HOoCcThb JedieKropa IIpM OTCYTCTBHH

ﬂ@. BeTpa M TeMneparype f,=+23°% 7,=
=1,193 ke/#u3. Temneparypa cmecu ra-

r—lﬁﬁi 30B H BO3/lyXa B TpyOe mo rpaduky
7 (cMm. puc. 22) £,=80% vyi=1 ke/m?

TEMOEpaTypa Tmoj 30HTOM #£5=230%

|
= 1 vo=1,165 Ka/m3,
AR A EcrecTBeHHO® [aBJIeHHE
ST He = hy (1o —72) + ha (1a—
L ) | ‘Tl)‘{‘hue(b (7}1_71):2 (17193—
535 ] —1,165) +5(1,193—1) +1,14 (1,193 —
h I
o< ‘(‘ % S — 1) =1,24 we/m?
@ T Tlotepu naBieHHs TOACUHTHIBAEM
- . | no gopmyJe (75).
Q N N ! [Motrepu B TpyO06e— 3KpuBRA-
L =) RO JIeHTHBI K. M. C.

* =< C yueToM 3arpsi3HeHHsI MPUMEM
nasi acbecTOUeMEHTHOH TPyOnl Tak
¥Ke, Kax paas cranbHol, A=0,04.

-+ X 0,04
=—[]=—-5=0,3.
I — =g 0,672 ’
iy g 3ouT. £=0,3 [14].
"T'o @ Ipocceap-gaamat. t3=0,05.
% L =) , Hednexrtop. =061
B BC — 1,265 Hyop=Ho= 30 2 ko/m?,
Puc. 62. Botsxuas TpyGa Last ABYXOrHe- 2 (115)
BOTO ropHa
1 —~ropH; 2 —30HT; J-— Tpy6a; 4 — pedJieKTop; OTKYyLa
§ — ppoccenmHBIff KJAanaH; 6 — KpoWwmTehH; 7 — m
XOMYT; 8 — pacuanky Upep = ‘/__{1_2_6’3_ = 4,44 m/cek.

KosnuectBO BO3jyxa M NPOAYKTOB CropaHHsi, YXOAAWMX uyepes Aediiek-
TOD HAPyXYy, npH ¢=380°

L =0,785d%v,,,-3600 = 0,785.0,67%-4,44-3600 = 5620 m’/uac.
Cnenaem nposepKy pacxofia Bosnyxa mo rpaduky puc. 22. KosnuuectBo
BO3AYyXa, MOCTYNAIOIEro U3 I[€Xa NOX 30HT MpH TeMneparype £,:.=23+5=

=28°, L;=4500 m3/uac. npu QF =7000 kkas/ke. TlepecuntniBaem L, Ha
Qh =6780 xxaa/xe.

. LQP 6780
Li= 000 = 4500 000 = 4380 m3/uac.

IlepecunTriBaeM 06beM Ha £=280°

Li = 4380 2% — 5150 wtjuac.
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O6beM NMpoAyKTOB Cropaxus, orpefesenHbi mo dopmyne (38 Ges yue-
1a y) npu £=80° L;=240 m3/uac. Bcero L; -+ Lp==5390 m3/4ac.
Pasunua mexny L; +L, u L cocrasasier 4%/e, nepecyera He TpeGyercsi.

Ecau pasHuua B 3HaueHusx L1”+L2 1 L okaxercs Gosbiue 5%, TO HYXKHO
3aflaBaTbCsl HOBOH BeJINUHHOM JHaMeTpa WJIR BLICOTH TPYOH H NPOH3BOLHTD
nepecuer.

B 3aksloyeHne Hy>KHO OTMETHThb, YTO Ha NPAKTUKE BBITSAXKKY OT FOPHOB
06BIYHO PACCUHTHIBAIOT NpH £, -+ 15°, HO mpaBu/JbHee 3TOT pACYeT JeJaTb NPH
JeTHe#l TeMIepaType IJs pacuera BeHTUJSLHH.

O61eM BO3aYXa NJS AYThsl B FODHAaX DPACCUHTHIBAETCA TakK Ke, KaK NpH-
iounas ycranoska, ConpoTHBJIeHHE KJallaHa, PeUIeTKH H yrasd  cjaefyeT
6partb He MeHee 60—70 ke/m2.

INpumep 54. Paccuurarh 30HT H BHTSXKHYIO TPyOy AJs 3arpy3oyHora or-
BepCTHsl HarpesareabHOH meun (puc. 63). PasMepnr oreeperus 800X 500 mam.
Temneparypa razos 1000°.

- §
]
HH [
-
A
-y
§ 7 r 3
tH _\.j_j,_,_t,j 1
IT& TR Au)
AR -
" [T =
FAN )
Y w4 "
y ,{\z ! )
T}l' 3\ 4 e
{ 18 - E:E
"a% j'd % [
A ra !
i NI N
% s =S .
St JL‘HQ : I
X i L,/.!Z"i R i T
ﬁé@ ! | ! 2 \ 3 4
156 77 K= /Zo
Puc. 63. BrTsxnan Puc. 64. ['padsk pas onpefeseHus BLICOTH
Tpy6a AJa 3arpy3ouHO- 30HTA

o OTBepCTHS1 HarpeBa-
TeJbHOH Teun

Ilpu pacueTHON BEHTHASLNMOHHOH TeMnepaTtype &y »=20° B paGoueil 30-
e noMelneHus 6yner &p ;=25% ps=760 um pT. CT.

Pemenue. Buier 3onta [ onpenensiercs no rpadpnky (puc. 64) B 3a-
BHCHMQCTH OT KO3 pULUHeHTa M U QTHOILIECHUS

H
K=
hy
_ Ap ]'h Ap ]’I.
S B Tl o I L 116
" [ Ao (Y6 — 1) + [ Ry (Yo —1r) ( )

rae H — paccrosinde MeXIy YpOBHeM MOIBECAa 30HTA U HUXKHEH KPOMKOMH
OTBEPCTHS B M;
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h,— BBICOTA QTREPCTHS B M;

Ap — n36bITOYHO® JaBJeHHe Ha YPOBHE HUXKHEHl KDOMKM OTBepCTHR
B K2/m2;

Te B 7,— OObeMHBIE Beca BO3QyXa [OMEIUEHHS H ra30B, BHIXOAANIHX H3
OTBEpCTHS.

[Ipumenm BBHICOTY pachoJioKeHHs 30HTA HaJl ypopdeM noJsa h;=1,8 u, a
BHICOTY DacHONOXeHUs HHXKHeHd KPOMKH OTBepcTus Ae=0,7 M.

H=18—07—=11 1 K,— - —-1—-29
= 1,0 —V,/ = L1 a; y_—l;;—ﬁ_ 14
[Mpn Ap=0 1 m=1 no rpaduxy (puc. 64) i, = % =2,43; | = b=2,43-
0,5=1,22 . ’

Ulupuna sonra by=by + 0,5/=0,8 - 0,5 1,22=1,41 u (bp—wmupusa oT-
BepCTHUA).

H3bniTouHOE naBJjeHHe B OTBEpPCTHH, OmpeneneHHoe 1o dopmysae (36),
B =0,23 xe/m2.

O6m1eM moAcacHIBAEMOro 1104 30HT BO3AyXa 1o gopMmyae 43:

L — 3600 6, (0,62 , - 0.056) ‘/ 28 136 37,4

Tr

L — 3600-0,8 (0,62 0,54-0,056) ‘/ 058 _ 4440 wsjuac.

Koanyectso  mopgcachiBaeMoro  BO3AyXa B BECOBRIX  €JMHHIAX
G=>5250 xe/vac (ys=1,182 ke/nu?).

Becoroe KOJMHYeCTBO ra30B, NPOPHIBAIOIIMXCS Yepe3 OTKPHITOE OTBEPCTHE,
onpefensieMoe no ¢opmyae (37), pasuo G, =1100 xe/uac.

HaxonuMm TeMmepaTypy cMecH [I.,.

Gytys + G . t, = (G, + G,) £, = 5250-25 4- 1100- 1000 = 6350 ¢,
OTKYRA lo, = 195°. '
O61eM cMecH

G 6350
L, =—= = 8400 m3/uac.
"{195 0,754

Huamerp BrITAXHOK Tpy6el o6uunHO moxbupaercda. Meron pacuera mo-
Kaszad Ha npumepe 57. 3mech npuBeneM GoJee MPOCTOH crocob pacuera.

[Ipumem guamerp Tpy6ul d., =595 mm; fr, =0,278 m2

CKopoCTh CMeCH

8400
V= ———— = 8,4 m/cex.
3600-0,278

BricoTa 30HTa NpH MaKCUMaJbHOM yrae pacKphirus 60°

, 1,41 — 0,595
hy = —— 7

ctg 30° = 0,73 4.
TIpu BeICOTE 30HTA A, =0,8 m QakrTHueckmil yron packputus a=>54° C
yuyeToM IpHIyCKa Ha cBec Az=1 m

0,8

tO‘ = —————— . T
ctef 1,22 — 0,595

3 3

oTkyna p=38°10".
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Mpunumaem negaekrop tana IIATH  no nnaMerpy BHTSKHOH TpyOHL
dpey =595 mm. HasmauaeM BBEICOTY BBITSKIIOA TPYOB /iy U3 yCJIOBHSA,
utoOBl OHZ BO3BHIIIAJIACH Hajg KOHBKOM KpHIIn He MeHee ueM 0,7—1 m (Ah).

[TpumeM A, =8 m npu Ah=24 nm

A 0,04
I = ’t‘i‘l‘!" Cax+cue¢ = 3'5—9'58 +0>3 +0,61 = 1745
2
[To dopmyne H,.4 = XL -ln—e;i’i ompenensieM TpebyeMoOe €CTECTBEH-
4

HOE N aBJICHHE:

HP = Hyy = 1,45 2207 _ 393 a2,
19,62

Heo6x0nuM0 0oroBopuThCsi, 4TO pacyer BejeM IO TEMJIOBOMY HAropy.
BeTpoBoe namjeHye He YUYHTHIBAETCSs, OHO mpe}; B 3anac. 3Hag u36HITOYHOE
LaBJeHHe B 1exe Ah, onpenenseM TpeGYyeMyIO BHICOTY BHITSIXKHOH TpPyOhL.

Ilycre Ah=0,1 xe/m* cpennsas reMneparypa IIOX 30HTOM OOBIYHO MpH-
Humaercs 60° torpa

H:p - 071 "[" (hllC(b “[" th) (TzO"_~ 7195) + hsom- (T20 - 760) -
= 0,1 + (Ayeq + hrp) (1,205 — 0,754) 4- 1 (1.205 — 1,06) = 3,93,
oTKyaa hieq 4 hy, = 8,4 .
Tak kak Boicora nedaekropa K,y =1,7°0,5695=1 m, crexosarensHo,
hp=7,4 M.
P [TpeBrimnenne ycrbs Tpy6ul Hag KOHbKOM KpeitH 1,8 #>0,7 m. Hywxuo ju

VTOUHATb BEJHUMHY X[ B CBA3H C Te€M, 4TO MHI 3ajafuch h., =8 M, a dak-
THYeCKH OHa nosyuyuaack 7,4 u? Hert, He HyXHO,

TaK KaK 3TO, BO-NEPBHIX, [IOUTH HE CKaXKEeTcsl Ha ]
pesysabTaTe pacuera, a BO-BTOPHIX, IPUHHMaeMoe ?) 5) T 45
B npakTuke 3Havenue A=0,04 apnagercqa B U3BecT- m /

HOH Mepe YCIOBHBIM. 4 4
Ilpumep 55. Paccuurars 30HT HAJ 3aKaJOYHOH

BaHHOH nuamerpom d=>500 um u BLICOTON 0,7 M. 35 35
Temneparypa pacrsopa B eanHe 850° fp ,=27°.

Pemenue. [lpunumMaeM BrICOTY YCTaHOBKH 3 3
30HTa Hanm nmosoMm A=1,7 M. OTHOCHTEABHOE pac- ’s I 2%
CTOSHHE MEXKIYy TemJIO0TAalolel MOBepXHOCTHIO : !
BaHHK ¥ CEUeHHWeM 30HTA, BHIPAXKEHHOE B JOJAX ) 2
IHAMETPa BaHHHL:

o M _LT=07 o (117) 15 L5
a 0,5 /
Uz rpaduka (puc. 65,a) mHaxomum a=0,04; ! '
o TMpencTaBjasieT co60d OTHOLIeHHE / 05 N\ 05
— | N
11
o s ’ (118) / ) NG,
th—tps 0302097 o 1 06 22 B

rae f) — TeMmmeparypa B LEHTPEe yXOISILEro
TOA 30HT BO3AYUIHOTO MOTOKA B 1J10-  PHe. 65. Ipadux nas onpexe-

CKOCTH OCHOBAHMSY 30HTA: JIeHHs1 K03 HUHNEHTa KOHBEK-
’ o HHH @
t, — TeMneparypa TelJQOTRAOIEH NMoBepx-
HOCTH,

tyx = tps + a(ty — tps) = 27 -+ 0,04 (850 — 27) = 60°.
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Cpennsis TeMnepatypa BO3LyLIHOIG IIOTOKA y BXOAa B 30HT
tyx = 0,39(tyx — tp0) + tp.s} (114)
fR = 0,39 (60 — 27) 4- 27 = 40°.
OnpenensieM MaKcHMaJbHYIO OCEBYIO CKOPOCTh 10 Gopmyae
Uyaxe = 0,000655 (¢, — t,5) + 0,3 x/cex. (120
dopmyaa cnpasegnusa npu (f,—i,. ) >50° Takum oGpasom,
Vyare = 0,000555 (850 — 27) + 0,3 = 0,76 /cex.

3was Beauuuny m, u3 rpaduka (puc. 65, 6) HaxomuM KosduUUEHT
3=0,95:
'UII
B= T, (121)
UMaKC
rie oY —O0CeBas CKOPOCTb MOTOKA B IJIOCKOCTH CeueHHs 30HTA B M/cek;
03, = 0,76 - 0,95=0,72 #u/cex.
CpenHsis CKOPOCTH MIOTOKA B IJIOCKOCTH 30HTA
vyx  0,39-vy = 0,39-0,72 = 0,28 m/cex. (122)

OnpenensieM KOJHYECTBO KOHBEKUHOHHOro Temaa (), BBEUIEASIEMOTO ¢
MOBePXHOCTH pacreopa:
Qi = aF (¢, — t,,5) Kras/4ac,

rae o — KosddbuneHT KOHBEKUHH B kKkaa/m? wac epad.
Ko3dduuneHT KOHBEKLHH ¢ ONpPEeleasieTcsl 3 BHPaXKeHHs

4 4
a=28Vt, —ths = 2,8V 850 — 27 = 15 xixas/#®4ac epad; (123)
F =0,785.0,52 = 0,196 42,

orciona Q,=15:0,196 (850—27) =2420 xxas/«ac.
KonnuecTBo BO3myxa, MONTEKAOLIErG MOX 3O0HT, ONpenessercs

QKR+ 2m)

x = m , (124)
OTKYHAA Ly = %‘%2;—73)) = 580 m¥/uac.
Ilnomank ceyeHHsi MOTOKA
Fyx = Do 3;303?8 55 — 0,08 #*.
3600 v} '

J_IHaMETp [IOTIEPEYHOT G CeYeHUs MOTOKa
d,=1,13 VF,; = 1,13 1/ 0,58 = 0,86 1.

Ilpnuumaem guaMerp 3oHta d,=0,86 x, Torna o6beM yIansieMOro H3
TIOMELIeHUsl BO3AyXa

L == Fuy§ 3600 = 0,785-0,86% -0,28-3600 = 580 m?/zac = L,,.
3uasi L u £, MOXHO onpenenuTh AHaMeTp H BHICOTY TPYGHL

§ 15. PACYET A3PAUHH

IIpumep 56. TensoBnimeseHHsi B TEPMHYECKOM leXe COCTaBJASOT Q=
=897 200 xxasfeac. PacuerHbie TeMIOepaTypel BO3AyXa [Js BEHTHJAALHH: B
JeTHHH Nepuon . » = 22°, B suMHuli—#; s =—16°. Q,,=1680 xxaa/4ac. 2pad.
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Pacxon Bosfyxa Ha ropenue # Mecrube otcoce G, =20 000 xefuac. Paccun-

TaTh IJOLIANM MPUTOYHBEIX H BEITSXKHBIX a3palHOHHBIX NpoeMoB. [auna ¢do-

Haps 50 cu. CxeMaTHueckuil pa3pes uexa npuseneH Ha puc. 66.
Pemenne, Ilnomany NPpUTOYHEIX W BHITSIKHHIX a3PalHOHHBIX [IPOEMOB

Gy
Py~ P Y (125)
3600 VZth (Tu — Tyx) 1=
Gopir
BHIT —— : (126)

3600 1 V' 2ghy, (1 — Tyx) Tyx ’

roe  p— K03HUMEHT pacxofd, 3aBHCAUMH OT cmocoba MOIBECKH CTBO-
POK H yIa packpeitusi. BMecTo g B hopMysibl MOXKHO OJICTABHTH
[, MOJb3yACh 3aBHCHMOCTAMH, NpPHBeNeHHRIME B ¢dopmyte (83);

hs, B h, — paccTOsiH¥e OT HeiTPaJbHOH 30HEI 10 LEHTPOB BHITSXKHEIX (BepX-
HHX) H TPHTOYHBIX (HHXXHHX) TIDOEMOB B M;

Yu M Yyy— O6BEMHBIE Beca HaPYXKHOr0 U YXONSIIEro BO3AYXa.

Berposoe papienue He yuuThiBaercs [26]. Bri6op TOTO MM HHOrO THHA
HE3a[yBAaeMOro aspalHoHHOTO (OHApS 3aBHCHT OT BEJHYHHEI BO3AYX00G-
MeHa B lLexe, Tpe6OBaHU SKOHOMH- R~
KM, OCBELIEHHOCTH M 3KCIIyaTal#- _ AN
OHHBIX VCTOBHH aspauuu. Tak Kak
B HALIeM [pPHMepe TelJoBOe JaBJe-
uue Menbwe 1,2 xe/m?, TO NPHHH-
MaeM K ycraHoske (oHapp THNA 1

e A

—-_hﬂ

KTUC (puc. 67), Kak HauGogee—y—-—1— - - ST
9KOHOMHUHBIH [0 PACXOAY MeTralaa -3 TS o
R CPeACTB. « o
BHTsSXHEIE CTBOPKHU -— HUXKHE- _{"3
MOABECHBIE ONMHAPHBIE, 7L -—-i‘\rl
IIpuroyHble MOPOEMBI C BepXHe- 1_ ]_?"\‘

]

NOABECHEIMH OJHHADHEIMH CTBOP-
KaMH INIpefycMaTpPHBAIOTCA IBYXb- Puc. 66. Cxema Ttepmuueckoro uexa (B
APYCHBIE: HMXKHAN — /Il JIETHErO paspese)

NPHTOKA, BepXHHH — NJIST 3HUMHeEro.

Huasi onpenenenus BeNWuHH hy M Aj NDHHHMAaeM OPHEHTHPOBOYHO BEICOTY
¢donapsa 1,6 m.

Tak xak monoxkeHHe HeHTPANBHOM 30HBEI 34BHCUT OT COOTHOLIEHMS IJIO-
wanedl NPUTOYHBIX H BHTAXKHBIX NPOEMOB, TO OXHOH M3 3THX BEJUUUH Mbl
JHOJIKHH 3anaBaTbes. [IpuMem pacmosioxenue HeHTPaJbHON 30HBI Ha cepe-
NHHE DACCTOSHUA MEXIY UX LEHTPaMH.

Puc. 67. ®onappb koucrpykunn KTUC

Jleruu#t mepuon ¢, =22°% t,,=27° hy =8,6 —'1,4+1,6.0,5 =
=8m; hy=h, =4 x; 7, = 1,197 Ke/n®.
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’[;)ei\}a;epaTypa YXONSIEro BO3NYyXa, onpelensieMas no ¢popmyae (29) npu
m=Uy,%0;

;T —(1—0,45)22
yx 0,45

=33% 1yx = 1,154 xe/md.

ITo dopmyae (28) G,, =360 000 ke/uac.
Goyir = Gy, — Gy, == 360 000 — 20 000 = 340 000 we/ac.
[TpuMeM oTHOlIeHME BHICOTHI ppaMyrd b K ee maune [ Kak 1:2. Ilpu

PacyeTHOM yrjie DachPBITHSl BBITSKHBIX OJHHADHBIX HUKHENOLBECHHX CTBO-
pok a=60°, p=0,4¢, Ang NPUTOUYHBIX CTBOPOK a=60° pn=0,56 [19].

360 000
an =

= = 89,7 m?;
3600-0,56 /19,624 (1,107 —1,154) 1,197

340 000 )
Four = =100 m?.
3600-.0,48 /19,624 (1,197 —1,154) I, 154

Yro6u HadTH pasmephi. GoHApA, HYWHO ONpEaerTs LIHPHHY ODPJIOBH-
HEl Ay o popmyate
L
= e (127)
3600 [uyy
rae [ — pgauua gouapa B # ([=50 m);
v, — CKOPOCTbL BO3AYyXa B TOPJOBHHe, omnpegeasieMas no rpacdHky
puc. 68, B 3aBHCHMOCTH OT TemJOBOr'0 AAaBJeHHs HA YPOBHE ycTa-
HOBKH (pOHADH.
’ B mamewm cnyuae

§A
i 5 hnsﬁ =h, (YH — ny) = 4(1)197 —
* { [5 — 1,154) = 0,172 re/m®; v =
= .
g ZZ = 0,5 m/cek.
g 4 Z ~~3 ’
o ? - ] Tak kak rpaduk MOCTPOER [1JIA
<3 2 BO34yXa ¢ 00beMHBIM BecoM y=1,2,
S!‘ 1l T TO NpM APYTHX 3Ha4€HUAX 7,y He-
P { 06XOMMMO ePECYHTATh Vyy N0
a1 — e 2
o ~
Ny | ve=ov )/ I (29
1 4 7 ‘ Tyx
&0 /| / Taxum oGpasow,
0 H 2 ? —
Tennodoe dabnerue b ke/m* vy = 0,0 l/~———-1’2 = 0,51 m/cex.
yx ? 1,154 ’
Puc. 68. I'padux ans onpempeneqHs cKopo- KoaungectBo BO3ayxa, yHeaIsi-

CTH ABHXEHHS BO3AYXa B I'OpJIOBHHE

1 —0=0; 2—v=4 M/ceK; 3~0 =6 mfcex;4 —
v=8 MmfceK; § —u=10 m/ceK

€MOro C BHITSXKKOH:

Ly = 340000 _ 994 gpg W uac,

OTKyZa
294 000
1= ————— =32 M.
3600-0,51-50 ’

[To BenuunHe A, ONpeNeNsIOTCS BCe pa3Mepnl (HoHaps.

INepexonunfi mepHon MHcxomns H3 MakcuMajbHOH INPONyCKHOM
-criocobHocT PpaMyr BepxXHEro sipyca, CuMTaeM Lenecoo0pasHLIM Paccuid-
THIBATH HX IUIOWAZM HE 10 3MMHEMY, a II0 TNepexogHoMy NepHoay, mpn
£y =+ 10° tp.3:200 HAtHOpM = 5° (cM. § 5).
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TeMnepaTypa yxofsamero Bo3nyxa no gopmyae (32) pasua
_ m—4L—m%ﬂ5=2§;
0,45
710 = 1,248; 1,4 = 1,181;-Q,, = 1 680 kxaaltac epad.
Ilo gopuyne (30a) G,, =240000 xe/«ac; Gy =220000 xefuac.

IIpuMem BeICOTY pacno/io:KeHHs LEHTPOB NPHTOYHBIX OTBEPCTHH BTOPOro
Apyca Hal MOJIOM & M, TOIJLA

hy =8,6—5+1,6-0,5=4,4 u;
thT = hH =22 m.
KOJII/I‘IQCTBO MNPHTOYHOTO BO34YyXda
240 000

G, = = 62,9 m?.
3600-0,56)/19,62.-2,2 (1,946 —1,181) 1,248

t

yx

KoandecTBo BO3AyXa, yRAAAEMOTO C BLITSKKOM:
220 000
GB]:IT =

3600-0,48 ¥ 19,62-2,2 (1,248 — 1,181) 1, 181

Ynca0 CcTBOPOK B KamKIOM SIPyCe H MECTAa HX pasMeINeHMs] HaxONsATCs
B 3aBHCHMOCTH OT DacHOJIOXNEHHS O00OPYAOBAHHS, BBELAEISIOUEr0 TemIo,
4HCJia ¥ PA3MepOB NIPOEMOB. '

Hposepum Bennuuny A. Ipu k5 =2,2 (1,248—1,181) =0,148 xe/m? u
Tyx =1,181 xe/m?

= 68/9 M.

/71,2
:OA]/tmr:OAlmwm

OTKyZa
220 000 -
Ay = = 2,03 m < A;.
2 3600-50-0,41-1,181 <A
SuMHuN nepuon f,=—16° #,.=15% At,,, =8°. Ilpoussens

BCE pacueTH, noayuuM fy, =257 G, = 87000 xzuac; Gy, = 67 000 x2uac.
Tpebyemas miomanb GppaMyr cocrasiser

Foo=12,7 #*;
FBblT: 12,4 59 ¢

§ 16. PACHET BO3AYIIHOTO OTONJIEHHA
M BO3YIUIHBIX 3ABEC

IIpumep 97. PaccuuraTe BO3NyIlHOe OTONJIEHHE C COCPENQTOYEeHHOR MNo-
llaueil BO3Jyxa NPH fnapaJjJjejbHOH cCXeMe YCTaHOBKM arperaroB fajist JIByX-
NPOJIETHOIO MeXaHHYeCKOro Iexa, KOHTYPHBIH miaH KOToporo H3oOpaKeH
Ha puc. 69. BeicoTa nexa, cyurasi 10 HUXKHeEro nosica gepwmsl, =8 u. Ten-
JgomoTepy uexa npu ¢, =—22° u ¢, =16° @ =390000 xxaa/uac. TennoHo-
CATeNb — Iap AaBjenueM p=2,5 ar.

w

%DIE‘» -‘—Eiq

ﬁ n a [+] =] o .D [=] o [=] o o o o o [»] o
) == %EH;

W

Puc. 69. Cxema MexaHMUeCKOro UeXa B ruiaue (pasmepbi B M)
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Peurenne. Otonuenne paccyuTelBaeM c penupKyJasuuedl BO3Ayxa, 4ToO
JONMYCTHMO IJisi MeXaHHueckux mHexoB [26]. Beicora nmeperopomok B uexe
MeHbine 2,2 . MakcHMaJpHO RONMYCTHMYIO TMOLBHXHOCTb BO3[yXa B pabo-
yeil 30He, 3aBHCSILYIO OT KaTEropuu PaGOTH, NPHHHMAEM Uy, =0,5 m/cex.
[Tonayy Bo3nyxa mpexycmarpuBaem Ha BeicoTe A=5,5 M OT moJa. .

[Tpunumaem k ycranosxe arperats tuna ABII-C 110/80 ¢ npoussoau-
TeJBHOCTRIO N0 BO3AYXY L==7000 x%/uac (110 u 80 — 3HaueHus Tennomnpou3s-
BOMUTENBHOCTH arperara B THIC. Kkaxz/4ac: 110 —Inpu mape fasjesyeM p=
=3 ar, 80 —npu Boge c mapamerpamu f=130—70°). Temneparypa BHYT-
peHHero Bo3ayxa fy ='16°

[Tpn npyrux napamerpax TeMJOHOCHTENsl W [OCTYNAIOLIEr0 B arperar
BO3J(yXa TEIJOIPOH3BOLHTENBbHOCTh IepecunThBaeTcs 1o ¢opmyJe

, tep =t
Q= QHTPL:T‘;, (129)-

rie Q,, f,, — NMAcCmopTHhIe AaHHble TEIWIONPOM3BONUTENHHOCTH M cpemHed
TeMIepaTyphl TeNJIOHOCHTES;
{., — cpenqHsisi TeMIlepaTypa TEMJOHOCHTENS;
{, —3anaHHas TeMIeparypa BO3fyxa, NOCTYNAIOLIEro B arperar,
Has napa mnpu p=3.ar ?, =132,9° npu p=25 ar £, =1268,
t=16°
Takum o6pasom,
126,8 — 16

Q = 110000
132,9 — 15
Yucno arperatoB — yerhipe, YCTAHOBJIGHH IO JBAa ¢ KaXIoH CTOPOHEI
uexa.

ITposepsieM mpaBUJIBHOCTD BHIGOpA KOJHYECTBA arperaToB H pasMelleHHs
Ux. MuHuMasJbHOe YHCAQ CTPYH NG LIHDHHE NOMELIEeHHsi ONpenensiercsl U3
BBIPaXKEHHS.

= 103000 xraa/sac.

———aB 2 1<2 130
T BieH 3.8 <% (130)

rie B 1 H — WHPHHA ¥ BLICOTA IIOMEIHEHHS B A.
JanbHO60HHOCTh CTPYH NOACUMTHIBACTCA MO (GopMmyse

S—K—VFu, (131)

rne K=1npu A>06 Hu K=0,71 npn £ < 0,6 H,;

h — BHICOTA yCTAHOBKY arperaros (& = 5,5 #);

a — Ko3hduuueHT TypOYJIEHTHOCTH CTPYH;

F — nuiomjafp nomnepeyHoro CeyeHHs MOMEIIeHUs, o0cayxkuBaemas Ol-

HOH cTpyeH, B M%

€ ~— KO3 QUIUEHT, 3aBUCAIIMEA OT NPUHATOrO 3HAUEHHS] Uy H COOT-
nomenus B n H mpu napanseqbHON cxeMe BBIIyCKa BO3Ayxa. 3Ha-
yenusi C npHBenens! B Taba. 22.

Tab6auua 22

3uavenne Uy, . B MfceK ’ 0,2 J 0,3 } 0,5 ) 0,75 1 ) 1,5
3nauende ¢ npd b < 4H . . 0,28 0,33 0,37 0,4 0,42 0,44
To we, b&>4H . . 0,2 0,23 0,26 0,28 0,3 0,3!
3HAYEHAR €1 o + o . 0,2 0,25 0,29 0,32 0,33 0,36

TlpuMeuaHue b —YacTs [MHPHHBH TOMelleHHH, OGCAYRUBAEMAR omuoll cTpYeh; ¢, — XKo3ddu-
IMeHT, OTHOCAIIMACH K BeepPHOR cxeMe MONAYH BO3AYXA; Uy,  — MAKCHMANBHO NONYCTHMAR HOLBHNK-

HOCTh BOamyXa B paGouell SoHe B m/CeK.
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B nawem npumepe onHa ctpys obcayxupaer miaomans F = bH = %8:

= 96 m?,

B nawewm npumepe v, = 0,5 m/cex; b < 4H. Cnegoparennno, ¢ = 0,37
v K=1, tak xak A > 0,6H.

Ilpu npuHATOH cxeMe pa3MeIeHHUs] arperatoB S QOJXKHO GHITH He MeHee
51 m. OnpepgesnsieM BeJTHUYUHY Q:

- C = 0,37 , ;=
aZ K —VF=1222}96=0,071.
S 51

Hto6Bl o6ecneynts TpebyeMyno danbHeGOMHOCTE CTPYH, CTABHM Ha TPH-

TOYHBIX ~arperatax KOHAYECKH  CXOASIIMecH Hacadkd, s KOTOpHIX
= 0,071.

OnruManbHas® KpaTHOCTE BO3AYX000MeHa

300 v
My — MaKC . (132)
S -
300-0,52
ot =T T = 1,47.
O6mbem nexa V=19200 u% Paxthueckas KPaTHOCTh h= L= 71302%.04 -
v

= 1,46, rne 7000 m3/4vac — npoM3BOIHTENBHOCTL OLHOr0 Aarperata Mo BO3-
ayxy, 4 — uucno arperaros. Ilepecuera Beanumnsl kosdduuuenra TypGy-
JIEHTHOCTH He Tpebyercs.

OnpenesndeM gHaMeTp BEITYCKHOrO OTBEPCTHA HacaiKH:

LCEK
dpge = ————— M. (133)
¢ UMaKcVF
Tpr b <4H v, = 1,187 U yape; put 6 >4H v, = 0,795 Uyaye; Lcex—
KOJIMUYEeCTBO BO3yXa B 0JAHOH cTpye B M%/cex; b<<0,4H.
Takum ob6paszom,
7000
dyae = — = 0,35 u, Fue = 0,096 m 2,
3600-1,137-0,5)/ 9%
7000
=_— = 5 *E
CKopocThb BHITyCKa BO3AyXa U 3600.0.096 20,3 m/cex <25 mfcex

OnpenensieM TeMmepatypy BO3LyXa f, BLIXOASAIIEr0o W3 arperara, H3
$opMyasl
Q

0,24 (ty—t5) 1

)

11e Q — TpebyeMas TeMJONPOU3BOAMTENBHOCT OfHOro arperara (Q=

= ——%O—OQ— = 97 500 xraa/vac ) ;

L — konuuecTBo BO31yXa, NMpOXojsilero yepes arperar, B m¥/4ac.

Takum o6paszom,
Q 97 500

ty =ty ———— =16+

T 63,59
0,24 Ly 0,24.7000-1,222

4YTO NOMyCKAercs MpPH BHICOTE MOAAYM BO3JAyXa Bollle 3,5 m Or mnoJa.
[Ipumep 58. Llex MeTaJJIOKQHCTPYKUMH HMeEeT Ciaelylollue pasMephl:
wupuHy 48 m, nauny 78 m, BhcoTy OT nosaa g0 ¢epm 10 m, cpenHion Bhi-

* KpaTHOCTb, 3KOHOMHYeCKH  HaWBBIroAMeliiuag 1o  PAacXody  3JEKTPOSHEPrHH.
¥* 25 M{ceK — npedeNbHO AOMYCTHMAS CKODOCTh BBHLIYCKA BO3JyXa B IOMelleHHE.
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COTYy OT moJia 10 YpOBHs mokphiTHsi 11 m. Tennonorepu uexa npu suMHei
pacueTHOH Temmneparype coctaBaswT Q. = 620000 xkar/wac; t,. 5= 15°
3aHpP€I(THpOBaTb I Lexa BO3AYIIHOE OTOIMJIeHHe ¢ COCPen0TOYEeHHOH MOo-
Jauel BO3fyxa IO MapajijiesbHOH M BeepHOH cxemaM., MakcumansHas Io-
LBUXKHOCTD BO3JYXA Uyaee = 0,5 wifcex. Temnonocuresns — Boma ¢ napamer-
pamH . = 150°% £, = 70°

Pemenue CHauana pacueT BefieM [Jis pa3MelleHHs arperaTos 110
napajsesIbHOH cXeMe.

[TapanaenbHas cxeMa. Jaa uexos BHCOTOH 60see 8 M oCcb Ha-
CalKH OTOMHTE/bHBIX ArperaroB pPeKOMeHAyeTCs YCTaHABAMBATH Ha BHICOTE
5—7 » ot noaa. Ilpumem h = 5,5 m.

Hast oTonienus uexa npunuMaem arperarst CTJI-300 ¢ Tensonponssonu-
TeJIbHOCTbIO nipH £, = 150° Q = 325 000 Kxas/4ac n BO3XYXONpPOM3BOAUTENE-
HOCTBIO Kaxjgoro arperara G = 30000 kefwac. B xauecTBe macamok [as
arperaTtoB MPHHUMAaeM OTBOX C BBHINPAMJSIOUIUM MaTPyOKOM, Koapdruuens
Typ6yneHTHOCTH Hacanku a = 0,1.

ITonauya BO3xAyXa BHoab uexa M3 raba. 22 naxonuM: npu
ORHOH cTpye asia b = 48 m > 4H ¢ = 0,26; npy 1ByX napajjeabHBX CTPYSX
g b =24 m <4H ¢ = 0,37.

o dopmyae (131) mposepsieM 3aHauenus c:

— 95

KVF '

[Tpu onnoit crpye F = 48 - 10 = 480 #%; npu aBYX napajjenbHbiX CTPYAX
F = 240 mn2,

Taxk kak & < 0,6H, To K = 0,71.

TakuM o6pazoM 3HAUeHHS ¢ NIPH OfHOH cTpye

0,1 78
= - _ =10,5> 0,26.
0,71 /480 0 >0

To xe, npu gBYX napayieibHbIX CTPYSIX

0,1-78
== 2 — . = {(,707 > 0,37.
¢ 0,711/240 107 >0,

[NpuunmaeM K yCTaHOBKe [Ba arperata CO BCTPEYHBIM MOTOKOM CTPYH.
Torma S=39 x u ¢ =0,25. Ilpu atom 3HauyeHHH ¢ 1m0 Tabsj. 22 cKOPOCTh
mosnyxa Gymer 0,43 m/cex < 0,5 m/cex. OntumanpHas KPaTHOCTb BO3LYXO-
o6MeHa mo gpopmyae (132)

300.0,43%
= 1" =142,

39

‘onT

TeMmeparypa BO3AyXd, BEIXOAAIIErO U3 HAacagKa:

Qr 600 000 o
# =t 0,24G ™ 0,24-30 000-2

rae 2 — uucJjgo Hacafmok.
O6beM BO31yXa, MORABAEMOT0 OOOMMH arperatraMu:

L — 30 000-2 . 56 OOO Ms/'i(lc (757 = 1,07 lce/.ﬂl3),

1,07
Bryrpennuit o6bem nexa V = 37 45%%6133
KpatHocTh BO3LYXOOOMeEHA N = 27440 = 1,49> 142

Eciu OcTaBHTH BO3NYXONPOU3BOLUTESBHOCTH arperatos 06e3 H3MeHe-
nusi, 70 1o popmyae (132)

nS __ 1,49-39
Vyae = YV 3590 V—aﬁo—— = 0,44 m/cex,
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YTO MOYTH He OTJAHYAeTCs OT paHee HAHAEHHOIO 3HAUEHHS Uy ,» NOITOMY C
ocraercst 6e3 H3IMEHEeHHUI.

IlnaMerp BHITYCKHOTO OTBEPCTHA Hacaaku no dopmyne (133)
Leee 56 000
ViV F 2-3600-0,795-0,44) 480
orxyzna F,.=0,813 u?.
CKopoCTh BEINYCKA BO3[yXa H3 HAacaiKH

28000
3600-0,813

yac =

= 1,02 u.

= 9,6 m/fcex <20 m/cex.

Beepuas cxewma. Pasmemaewm arperats Tak,
Kak mnokasano Ha puc. 70. TpeGyeMuilt paguyc ned-

&
,’// / /\\\\ o CprZ = )48 39" = 62,5 u.

Tak kak ocu crpyi#l nrampap/eHsl He BLOJAb QEPM.
a Nox yrjom K HUM, TO PAacUeTHYIO BRICOTY llexa no-
npexHemy npunumaeM H = 10 x#. JanbH060#HOCTE
CTpyd onpepensiercsi no hopmyae

R— (£>”H », (134)

a

Puc. 70.

OTKyla .
R
a=ay 5>

roe a =0,1; R =625, H=10 n.

Takum obpasom, L
¢, = 0,1 1/6—2—9 = 0,25.
10

[To ra6a. 22 npu sroM sHavenun Cp v = 0,3 M/cex.
OnTHManbHas KpaTHOCTh UHPKYJIALHH

(134a)

2 15-0,32
ne= % 207 (35 (135)
SR 0,252.62,5

[1pu 3TOM 3HayeHHH n 06bEM DEUUPKYJISAUHOHHOrO BO3QyXa COCTABHT
L=0,35-37440=13 100 m3/4ac.

[Tpu TaxoM pacxole BO3RAYX HYKHO MOJOTPeBaTh [O OYEHbL BHICOKOH
TeMNnepaTypel, 4To0b KOMMNEHCHPOBAThL Temnonotepu. Ecam e npUHATD
pacxoj BO3Ayxa TakoH Xe, Kak NpU MapajieJbHOH CXeMe, TO Uyaee OYVIET
6oabiie 0,5 m/cex, uTO HemOMYCTHMO MO CAHUTAPHO-TEXHUUECKHM TpeGoBa-
HHSM.

Eciiu nogcunrate ckopocts no dopmyae (135), npuusis n=149 H
c1=0,32, TO NONYUAM Uy =0,79 m/cex. TlostoMy OTKa3biBaeMcs OT NpPH-
MeHeHHsl BeePHOH CXeMHl.

B roMm cayuae, Korna AOMyCKaetcs MOBLIIIEHHAS CKOPOCTb ABHKEHHUSA
Bo3nyxa B paboueilt 3ome, nanpumep 1o 0,75 m/cex npu TaxKenol padore, TO
BEEPHYIO CXeMy MOXHO Oblio Obl NPUMEHHTD.

B 3tom cayuae nuaMerp Hacanka Oyjer paseH

e = 6,25 e (136)
" Unake
Takum o6pasom, 28 000
0,1-28 00
d,. = —— = (0,65 x.
e T 3600.0,75-10
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F ac =0,33 #% CKOpocTh BBIXOJAA BO3yXa M3 HACAAKH

28 000 93.9
Vpae = Soooar 25 Micerx < 25 mjcek,
rie 25 m/cex — mpefeNbHO NOMYCTHMAs CKOPOCTb BHIXOAA BO3AyXa H3 Ha-
CaJKH.

fMlpumep 59. B uexe mer ¢GoHaps U BepxHero cBerd, a HMeercH HeboJh-
oe KOJWYeCTBO OKOH, W NMO3TOMY BJIMSIHHE HHQHUJILTPYIOHIErOCs uepes HHX
BO3nyxa Ha paboTy 3aBechl He yuuThiBaeM. Temme-
patypa t,= —24° t, = 16°. Bopora 3aulumIeHbl OT
HelocpeCTBEHHOT0 BO3JeiicTRUs BeTpa. PaccuuraThb
BO3IYUIHYIO 3aBecy 151 BOPOT pasmepaMu H = 3 x;
B =3 m. Pacuer cmenarb B [BYX BapHaHTax: C
HIXKHell 1 GOKOBOIl nopavelt Bosmyxa.

Pemenune Crayana cpenaeMm pacuer MAJd
3aBechl C HUXKHeH nopmauell Bosgyxa (puc. 72).

3ABECA C HH)KHEW NMOJAYEN BO3OYXA

Puc. 71. Cxema pac- .
OpefeseHHst  BO3YII- ITpya¥MaeM WHDHHY BO3LYXOBHLIMYCKHOH MIEIH

HEIX TOTOKOB mp 3a- b = 100 mm, yroJl HaK/JAOHA CTPYH 3aBechl K IJIOCKO-
Bece C HMNHCH NONA- ey popor a=45° [lycts u3 o6wmero KoJuuecrsa

yefl Bo3nyxa
npurtouHoro Bosayxa Gy, NPOXONSAIIErO yepes BO-

pota npu paboTe 3apechl, [OA HAPYKHOTO BO3AyXa
GcocraBnsier 20%, ocranvunie 80% (U,.;) 3a6upatorca u3 BepxHeH  30HBI

nomenenus. Torpa ¢ =—%‘1— = 0,8 (¢ npunumaercs B mpenenax 0,6-—1).
np

0,1 1

Ilpu oTHOmEHMH IMUPHHB WeAH b K Bricote BOPOT H, paBHOM Ty

30
U3 Ta6J. 23 HaxonuMm p = 0,22,
Ta6anua 23
3nayenns xo3addHuneHTa pacxoma ©
OunHOCTOPOHHSAS 3aBeca JIBYXCTOPOHHSS 3aBeca
F
c = Luezr:__b ¢ = men=ﬂ7_
3aB F H F B8
q =~ BOp BOp
G
p
1740 1430 1/20 1415 1240 1430 1720 1215
YroaBHIOYCKAa CTIPYH 3aBeCH K IAOCKOCTH BOPOT 45°
0,7 0,22 0,25 0,29 0,32 0,25 0,28 0,32 0,36
0,8 0,2 0,22 0,26 0,3 0,23 0,26 0,2 0,34
0,9 0,18 0,2 0,24 0,27 0,21 0,24 0,29 0,32
1 0,17 0,19 0,22 0,25 0,2 0,23 0,27 0,3
YronBeuyckKacrpyu 3aBeco Kanockoctu Bopor 30°

0,7 0,25 0,28 0,33 0,37 0,28 0,32 0,37 0,41
0,8 0,23 0,26 0,3 0,35 0,26 0,3 0,35 0,39
0,9 0,21 0,24 0,28 0,31 0,25 0,28 0,33 0,37
l 0,19 0,22 0,26 0,29 0,23 0,26 0,31 0,35

fipuMedanue b— wiupuHa INeJH 3aBeCHl B MM, B — mHPHHA BODOT B M.

Bricora HelTpanbHOR 30HH B BOPOTaX npu paGoTe 3apecH

h, = il 3 137
H /3 Y3 M, (137)
213 T

132



rpe H — BbicoTa BOPOT B M.
TaxuMm o6pasom,

3 -
hy = 53 70,2200 T, 418 i = %93 #.
T T

KonuuecTBo ‘BO3MYXa, NPOXOASLIEr0 Yepe3 HHUMKHIO YacTh BOPOT:

an = 2/3 Bh, v V2ghﬂ (TH - A(B) Tu Ke[cek. (138)
B namem cayuae
Gyp = 2/3-3-2,53-0,221/19,62-2,53 (1,418 — 1,222) 1,418 = 4,07 z/cex.

KoanuecTBo HAPYIKHOrO BO3AyXa, NPOPHIBAIOLIEroCs B MOMEIUEHHe NPH
JeHfCTBHH 3aBecChl:

G, = 4,07.0,2 = 0,814 xe/cex.

Pacxon Bo3nyxa Ha 3aBecy
Gup = 4G, = 0,8-4,07 = 3,26 xz/cer.

CKopOCTb BHIXOAa BO3AyXd U3 LIeJH BO3AYyXOPacmpenesHTens

. 3,%
°" 3.0,1.0,8
rae 0,8 — Kos(pQUUMEHT QJs yuyera TOro, yTo XKHBOe ceueHHe WIeJNH COCTaB-
aser 80% or raGapHTHOro ceueHus. Bo3ayxopacnpemenHTesp NPOEKTHPYET-
CA MOCTOSIHHOrO craTHueckKoro masjeHusd. OrmnpejesseM TeMNepatypy Mono-

rpesa BO3ayXa 3asechl aJs nogbopa Kanopugepa.
Pacxon Tensiia Ha HarpeB Hapy:KHOTO BO3RYXa, BPHIBAIOIUIErocst B NOMe-

IeHne, 10 £, = + 16°
Qe = 0,814.0,24 [16 — ( — 24)] = 7,83 kkaa/cex.

= 13,6 M/cex,

TeMneparypa Mnomorpesa
chx — 16 + 7783 — 260

ban = b+ —o

0, 240G 535 0,24:3,26
8 5
g S
§ Paspes no A-A g
S &
S &
A S

e\t

Puc. 72. Cxema 3aBechl ¢ HYXKHEH Nojauefi Bo3nyxa

Uacoso#l pacxoa tensa npu 3afope BO3LYXa H3 NOMEIIeHHKs
Q = 3600-3,26-0,24 (26 — 16) = 28 2000 kraa/4ac.

[pu onpepeseHuH £.,, W Q H3J0KEHHBIM METOAOM He YUHTHIBACTCS TOT
dakr, uTo B pe3yabTare 3KeKTHDPYIONIEro nefCTBHS CTPYH BO3LYLIHOH 3aBe-
cBl K Hell MojMelIHBaercs HapyXHuil U BHyTPeHHU Bo3nyx {(puc. 71). Tem-
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uepawga CMEIINBAIOUUXCs KOJMYeCTB Bosayxa Z, OVAeT 3HAYHTeJbHO
HuXe £,

ITpouseenem pacuer, OCHOBHLIBASICH HA TEOPHH BOZLYUIHBIX cTpy#

123]:
tsan
- tﬂ—;tcp ( —_ ) +__ (139)

rie [,— cpepHss TeMneparypa BO3LYyXa B 1exe B rpapi.;
B — OTHOUIEHHe CyMMBb! KOJHUECTB BO3[AyXa AJs 3aBechl G,,, W MOJI-
MEIINBAIOIerocss K HeMy HapyxHoro Gy W BHyTpeHHero G,
BO3JyXa K KOJHYecTBy BO3gyxa s 3aBecw- G, , T. e.

BZGH+GB+GBHB

i

; G, = G,, nosToMy

GSBB
20B GS B
g — _Off_‘ (140)
Ilna niockoi crpyu
B=1,69)/25 {02, (141)

rae a — Ko3(p¢uurenT TypOyNeHTHOCTH /51 BO3AYXOBHINYCKHOH menn. [1pu
COOTHOLIEHHH CTOPOH peuleTkH 1:5 a=0,15;
b — mupuua weau s # (b = 0,1 u);
S — N/AMHAa WCKPHBJIEHHON CTPYH, NOnAaBaeMOi 3aBecol, B M.
1A HuKHed 3aBechH
S - 0,01745H o ", (142)

sina

rie H — Bbicota Bopor B # (H = 3 m);
@ — yros HakJoHa cTpyHu (o = 45°% sin 45° = 0,707).
Taxnm uBpasom,

S — 0,01745.3-45 :3’33 a:

0,707
3_169]/0 B3.55 10,2386
 —2+186 ___\ B a0

== (L) Faw =

Takas temneparypa Moxer GbIThb JONYlLIeHa TOJLKO NPH KPaTKOBPEMEH-
qoM (20 3 MHH.) OTKDHIBAHMM BOPOT. Ec/N NMPOAOJMIKHUTENLHOCTh OTKPBIBA-
HUsi BOPOT Goasbiue 3 MuH., To TpebyeTcsi yCTPOHCTBO TaMmMGypa WM NOKO-
TDeB BO3Jyxa 3aBechl 00 0oJiee BHICOKOH TeMIepaTryphl.

- OTKJI0HeHHe TeMmepaTypsl B ANOMenleHUM BOJH3W BOPOT, 3aulULIEHHBIX
BO3AYWHOH 3aBecoil, 0T TeMnepaTyphsl BO3ayXa B pabouyeil 30HE. nOmycKaer-
csi 0o 7°, eCIM B 3TOM NOMELIeHWH He3HAUHTeNbHble TelJOBBIAE/]eHHS H
paboune MecTa y BOPOT OTCYTCTBYIOT, MPH YCTPOHCTBE HHXKHEH 3aBECH,
ApUKpHBaOed NMpoem HA BbicoTy GoJiee 2 a, 3TO OTKJIOHEHHE MOXKeT OHITh
veesquero B 1,3—1,4 pasa. [Ilpumem B Hauwlem ciayuyae £, = 16—7.14=
= 6,2 = 6°.

- U3 dpopmyau (139) noayuaem C
loap = tcmte - LQB' (le— 1), (143)
f1as = 6-3,86 — ;_24_71&_ (3,86 — 1) = 34,6°.

YacoBoil pacxon TenJia mis nonéopa xanopudepa
Q1==3600" 3,26 - 0,24 (34,6—16) = 52380 xrar/«ac.
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3ABECA C BOKOBOM NOJAYEH BO3AYXA

Ecau npHHATE Te e UCXONHbIC JaHHBIE, YTO AJIs HHXHeH 3aBeckl, TO pe-
53ynbTaThl pacuera ABYXCTopoHHeH GOKOBOM 3aBecht O6YAYT OTIAHYATHCS OT
BapHaHTa ¢ HWXHEH nojayell TONBKO TeM, uTO Gyner ApYyroe 3HaueHue .
[Tpu 204 _ 201 1 =0,34. B stom cayyae h, =243 m, G

HB 3 5 BTOOm y T ’
=5,28 rzjcex; G,,,= 4,22 re/cek.

B cayyae GOKOBOM 3aBeckl PACXOL BO3AYXa H COOTBETCTBEHHO Tem.a
yeeanuuiacs noytu ua 40%. Huxusis 3aBeca ssasiercs Gonee sddexkTunnot
H 3KOHOMHUYHOH, HO OHa MMeeT HeZOCTAaTOK, 3AaKJIUalomHics B  TOM, 4TO
ulend M BO3AYyXomomBOAsmMA KaHaa 3acopsorcsa, Ipu ycrpoiictBe Gokosoi
3aBeChl BO3JIYXOBBINVCKHBIE ILEJAH [eJaiTcsd Ha BHICOTY HNPHTOKA, B HamieM
cayuae Ha hy = 2,43 m.

Npumep 60. Mexannueckuil nex umeer CBeTOBo#l (PoHAPL C OAUHAPHLIMU
MeTaJNJIMYEeCKHMU paMamH, y KOTOPBIX 00lias [JAMHA NPHTBOPOB  COCTAB-
aseT 600 m. OKHa — ¢ NBOHHBLIMH fepeBSIHHBIMM paMmaMmu; oOfMlas AJAUHA
nputBopos okon 1000 m. JlpepH nouTH NOCTOSTHHO 3aKPBITH; AJAHHAZ NMPHTBO-
poB jaBepeid 60 m. Paccrosnue Mexny LeHTPaMH BOPOT W CTBOPOK QoHaps
6 . Temneparypa: 8 paGoueil sone + 16° B Bepxmeil — + 18% ¢, =—22°

Paccuutars Bo3gyumiHylo 3aBecy ¢ HHXHEH nomaued BO3AYXa A/s BOPOT
pasmepaMu H =3 m u B =4 m ¢ yueToM TOTO, 4TO BOPOTA HAXOAATCSH Aa-
J1eKo oT pabouux Mect. 3apeca s3amuileHa OT JeHCTBHA BeTpa.

Pewenune Pacuer senem no <pejHeil TemMneparype B uexe f,, = ;7°.

np —

[IpuHuMaeM a=45°% g=1; wupuuy wenell b=125 um. OtHOWeHHUE B
0,125 1

3 24 : :
W3 raGa. 23 no untepnoasiuuu p = 0,208. TIlo Ttaba. 24 onpegensem
nAOWAAH llesNel, y4HThIBag YTO uepe3 INENH [Bepeldl W OKOH TPOHUCXOMMT
MpHTOK, & uepes menn GoHapsa — BHITAKKA.
[1nomanb nmpuToKa
F ., =1000-0,002 + 60-0,01 = 2,6 n2.
[Tnomank BHITAKKH
F 5qr =600 - 0,004 =2,4 m2.

~

Ta6auua 24
Maomaay meneh

Pambl gepessiHubie Pambl Metanguueckue
onHApHbIE ABOMHbIE ORMH2PHbIE nBOHHbIE Tsepu H
BOpOTA
OKHa ‘ donapu oKHa ¢oHapu OKHa doHapn OKHA $oHapy
0,003 ) 0,005 0,002 ’ 0,003 0,002 } . 0,004 | 0,004 ’ 0,0028 0,01

BoicoTa pacrmofioxenns HeMTpaabHO@ 30HBL ¢ yyetom Fo, u F .

h
h, — — 144)
[FBH (1—-!])—{-——{:”[) ]2 TH 41 (

BBIT Faur s

rpe A — paccTosiHde MexAy UeHTpPpaMd BOPOT H CTBOPOK GdoHapsd;
F y— miomans Bopot B M2
Te — 1,217 kefu3;
Ty — 17407 »



Tak kak ¢ =1, 10

6
. (?—6>2 Laor 20t
2,4 1,217

h H .
H>—2—, NO3TOMY BOpOTa No BCel BHICOTe «paboTtaior Ha TNpuUTOK». [lo

naHHBIM TpuMepa 59 mpumeMm Z., =167 - 1,4=6° Ttorga KoaMuecTBO MpH-
TOUHOTO BO3/yXa

Gy = Fopr V 280, (10— ) {en Kelcer, (145)
rape Fy=4-3 = 12 m% 71.,,= 1,265 ke/m.
Taxum o6paszowm, _
G, = 12-0.208 1/19,62.2,54 (1,407 — 1,217) 1,265 = 8,6 «xe/cex.
KoanuectBo Bo3Ayxa A5 3aBECHE
Gy = qG,, = 8,6 re/M*.
Ilpn nonaue Bo3ayXa B 3aBecy W3 BepxXHell 30HHW liexa §e3 MNoAOrpera
Ly =18° Ilna seicoth Bopor H=3 M; a==45"; a=0,15° 6=0,125 x.
Mo dpopmynam (139), (141) u (142) S =333 m; B = 3,38; £, = 3,6 < 6°.
Ecay nponoaxHuTe1bHOCTE OTKPHIBAHHS BOPOT GOJIbIle 3 MHH., TO NOTpe-
Gyercss ycrpoficteo TamMOypa MM OJOTPEBa BO3AYXa, NOA4BAEMOI0 32BeCOil.
Yrobbi onpenesuTs TEMOEPATYPy NMOAOrpeBA BO3/AYXa, BOCNOJb3yEMCs
dopmyaoi (143)
fns — 63,38 — :—i"’;—” (3,38 —— 1) — 26,2°.

Pacxon temnsna Ha nojporpes Bosayxa npu nogfope Kamopudepa AgafA

3aBech
Q = 3600- 8,6 -0,24(26,2—18) = 61 000 xxarfuac.

lIpumep 61. Paccunurars BO3OyIIHYIO 32Becy Ge3 MopgorpeBa Bo3gyxa LA
TEPMHUYECKOTO 1exa, o0opyaOBaHHOrO a’pauuoHHBiM (QoHapeM. Pasmepn
«pabounx Bopot» 4 X 4 m. PaccrosiHue: OT cepeguHbl BOPOT Lo CEepefHHbI
ponaps hy = 12 M, OT cepelMHBI BOPOT N0 MPUTOYHBIX OTBEPCTHH A, =4 u.
[lpu pacuerHOl Temnepatype otomieHus £, =—25° nAOHIATH OTKPBITHIX NPO-
emoB coctasasiior: Qonapsa tuna KTHC F 4 =22 u% nputOuHBIX OKOH
Fop= 274 m% [lnuHa weneit NpHTBOPOB: B 3aKPHIThIX ONHHAPHBIX ¢ MeTal-
JAMYECKUMH paMaMH CTBOPOK (oHaps Iy = 600 m, B 3aKpHITBIX OAHHAPHBIX
OKHAX C MeTaJJMIHYeCKUMH paMmaMu [, = 700 M, B 32macHbIX BopoTax [,=
== 32 u. Temneparypa Boanyxa: B pabouell 30He £, = 17° B BepxHell 30He
t,x = 25° Cpennsis remneparypa B uexe f,, = 21°. Ilo 6ausocTd BoOpoOT
NOCTOAHHBIX paGouux MecT Her. 31aHHMe 3amMineHo ot Berpa. 3alop BO3-
AyXa [Jsi 3aBeckl NMPOM3BOJUTCA H3 BepXHell 30HHI Hexa.

Pemenue. IlpuauMaem ABYCTOPOHHIOW GOKOBYIO 32BECY CO INE/bIO MIH-
puHO# b = 135 mm. ¥Yron HAKIOHA CTPYH 3aBechl o = 45°.

OnpepensieM NACHIANH XXHUBOTCO CEUEHUsi BHITAXKHBIX M NPHTOUYHBIX OTBEP-
cTuil ¥ weael, noabaysck TadJ. 24.

DoHaps .

wFopr = Fyn + F-0,004 = 22.0,48 -+ 600-0,004 -= 12,96 »n*,
rne 0,48 — kosdpduurent pacxona nis ponapst thna KTHC.
3anacHble BOpOTa

F,, =32.0,01 =0,32 &*,

npy
ITputouHble OKHa

Fip, = Frpt + 1,-0,002 = 27,4-0,56 -+ 700-0,002 = 16,75 x*.
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[Tpunumaem ¢=0,8 aas b _ 018 Ly o = 45°,
BH 4 30

p=0,26. [Tpn HANWYHK a5PALUOHHBIX NPHUTOUHBIX OKOH, PACIOJONKEHHBIX
Bbillle BOPOT, AJA ONPENeJiCHHS BBICOTHI HEATPa/JbHOH 30Hb MNOJb30BATHCH
dopmynamu (137) u (144) nennss. Ilostomy Gynem onpeneisrh BEAHUMHY
paspexenus B lexe p , Ha YPOBHe CE€PENUHHI BOPOT, HCXOLsi M3 yDaBHEHHSs
BO3AyWHoro GanaHca.

Bennuyuna p, nonxHa oGecneuuTbh PapeHCTBO NMPHTOKA M BLITSIKKH HpH

paboTe Bo3ayMIHOH 3aBEChH:
GH + G"Pl + Grlp2 - GBbIH (146)

rpe G, — KOIIMuecTBO BO31yXa, nocTynamumero depes  OTKPHITHIe
BOpOTA,;
an1 H G,p,— KOJHMYECTBO BO3[YXa, MOCTYNMAKOUIEr0 B HEX uepes Ieau
3aMacHBIX BOPOT H OTKDHLITHIE MPOEMbl, a TaKXe ey
34KPHITHIX NPUTOYHBIX OKOH,
Gypr — KOJMYECTBO BO3AYXA, YHalsieMOro U3 Lexa 4Yepes OTKPHI-
Thie CTBOPKN H LUEJAH NPUTBOPOB (OHapH.

no taba. 23

Hna onpenenenus BeJHuuH Gy, .., G,,; MOXHO NOJAB30BAThCH CJe-
AYIOUMMI popMydaMH:

G, = an l—qg=(1-9 FBHVQg (— Px) Ten We/cek; (147)
an1 = Frlpl VQg ( - px) Tu K'Z/Cé'IC; (148)
Gop, = Fap, V28 Apuy, Ty (149)

rae
Apnp2 = —Px — hnp (TH — TCp) Ke/m® > (150)
GBHT = FBHT V2gApabn' Tyx ICZ/Cé’h’, (151)

rie
ApBblT _ px + h(p (Tu - Tcp)' (152)

st gexoB €O 3HAYMTEJAbHBIMH TENJIOBRIAENEHHAMH NpH AeHCTBHHM BO3-
AYWHOR 3aBechl JOMyCKaeTcsi MOHMKEHHE TemmepaTypnl B paGouedl 30He y
BOPOT Ha 12° ecau BOJM3H BOPOT OTCYTCTBYIOT paGouHe MecTa.

B Hamwem cayvae o= [7—12 = 5%745 = 1,27 ke/m3 v_os= 1,423 xe/m®
T+21=1,201 xe/m3; 7125 =1,185 we/m® F,=4.4=16 M2

3ajauy pemaem nyteM NOR6Opa, 3a4aBasich PA3JHUHLIME 3HAUEHHSIMH
Py, TOKA He NOJYYUM PABEHCTBA TPHUTOKA H BHITSIKKH.

Ilpu p, = — 1,4 ke/m? .
G,—0,2-16-0.26 1/19,62-1,4.1,27 = 4,77 re/mn*;

Gy, = 0,32 1/19,62.1,4-1,493 —= 2 xejcex;
Apup, — 1,4 — 4(1,423 — 1,201) = 0,512 rce/m? ;
Gop, = 16,751/19,62:0,512 1,423 = 63,5 re/cer;
Appr = — 1,4 - 12(1,423 — 1,201) = 1,264 xe/m?;
Gor = 12,96 1/19,62-1,264 1,185 = 70 xe/cer;
2G,, = 4,77 4 2 4 63,5 = 70.27 =~ 70 k2/cex.
Pacxop Boagyxa, nogaBaeMoro 3aBecoii:
Gop = Gy —L— = 4,77 9.8 _ 19,08 xe/cex
l—g 0,2

WIH
_Gaas 19,08

L j— =
B 45 1,185
G, — cM. npumep 59,

= 16,1 n3/cex.

3uavenns Ggpp, G,
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CKOpOCTb BHIXOO4 BO3AYyXa N3 1ieUd 3aBeCht

16,1
o—— 61 18,5 m/cex,
0,135-2-4.0,8
rae 0,8 — goapuuHeHT, YYUTHIBAIOMME NAOWIAfbk KHBOTO CeYeHHs LieJel
(6e3 nnacparm).
JawHa naocKof HCKPUBJAEHHOHW CTPYH [JIs NBYCTOPOHHedl GOKOBOH 3a-

BeChl

S Q0087382 _ 0,00873-445 oy (153)
sina 0,707

OnpenessieM 3HaueHdss B u f., no dopmynaam (140) u (139):

0,15.2,1
169]/ B2l 402269

Loy = ﬂ(] _~___>_§___:8>5°,

2 2,69 2,69
lioporpesa Bo3nyxa He Tpebyercs.

§ 17. PACYET YCTAHOBOK N0 KOHOAHIHOHHPOBAHHIO
BO3JYXA

Mpumep 62. Paccunrath yYCTAHOBKY RJIs YBJAAXKHEHHS W JAOYBJAXKHEHHA.
PacueTHbie mapaMeTpsl BO3AYyXa:
HapyxHoro t = 225° @ =58%;

]
L?/SO " &0 IO BLIXOJE H3 KaMephl OpolieHus fp=
t=25° > : = 18° @2 =90%;
AT 1 avi B paGouell 30He fp5 == 25° @3=75%.
80 Pacxon Bosgyxa G=054700 ke/4ac.
20 - Pacxom  Bomel  Ha  HOYBJI2XKHEHHE
3 0% 222 xefsac. JlaBieHue B BOLONPOBOAHOM
£\ CeTH 2 ar.
15 SB s 2 ITo KOHCTPYKTHBHBIM W NPOU3BOACT-
e 1 BEHHBIM COOGPaxEeHHSIM CITPOEKTHPOBAHB
nmorzo8 1 LBE YBAAXKHHUTEJbHHE YCTAHOBKH Kax-
Puc. 73, nas Ha 27 350 kef/uac Bo3myxa.
Pewenue Temneparypa Boanyxa,
BXOASIIEr0 B KAMEPY H  BBIXOAS
ulero H3 Hee, 10 MOKpoMy TepMmomerpy &, = f, = 17° (puc. 73). Ilpuun-
MaeM K yCTaHOBKe IBYXPSIAHYIO HAaNOPHYK KaMepy ¢ OPOLIeHHeM MaJfoi
HHTEHCHBHOCTH (OPCYHKAMH TOHKOI'O pacnblIeHus.
Bennunna s dekTHBHOCTH mpoliecca Temloo6MeHa kaMep agudaaruue-
CKOTO YBJaxHEHHS

da-3 10

Ab t,—t dy —d Iy —1
E:T’:I:————]—— 1 2 _ 2 1 — 2 1 ) (154)
AB tl'—tM do_dl 10—11
O6Gosnauenus te xe, uto B hopmyne (21a).
B nawem cayuae
22,5 — 18
E= —uw—— =10,82,
22,5 — 17
Kosdduuuedr opowenns ]
~ 156K, S ( ”()0 o (lg 1—’E>"6‘, (155)

rae vy — BECOBAasi CKOPOCTb BO3AyXa B KaMmepe B ke/m? cex; [Js Kamep C
(HOpPCYHKaMM TOHKOI'O paclbIeHHs vy NPHHEMAaercst B Npejenax
1,8—2.4 kefm? cex;

p — naBJsieHde B GOPCYHKaAx (p = 2ar);
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S — xosdpduumuent, npuaamaemsiii: S = 1,281 npu mByx psigax dop-
CYHOR, S = | npu Tpex psAnax (GOPCYHOK;
K, — nonpaBovHLI MHOMHTENb, paBubiil 0,17 nas GOPCYHOK TOHKOTO
pacnbi/ieHds B KaMepax afHabaTHuecKOro yBJAAXKHEHMUS,
[Mpunumaem vy=2 xe/m? cex. Taxum obpaszom,

v =1,56.0,17-1,281 (3>°’3” (lg -‘_)"m —0,21.
2 1—-0,82

Pacxon Bofkr Ha yBJamHeHHe /st ONHOK KaMephl
W = uG =0,21-54700-0,5 = 5750 ke/uac.

CeuenHe KaMmephl
a 54 700-
f= — 247005 38,
3600 vy 3600-2 ’

[IpnauMaeM nonepeunnie pasMepn kKamepn 1,95 X 1,95 m. [lpoussoguresns-
HocTb ORHOH QOpcyHKH THna ¥Y-3 ¢ anamerpom orsepcths d = 2,3 mm npu
p =2 ar g = 120 2/uac. OGuiee uyncao GopcyHoK

5750

n———I—ZT:l}S T,

B xaxpgom pany pasmematorces 24 dopcyHka ¢ HanpasjieHUEM BOASHOTO
%)axena B CTODOHY OBHKeHHs BO3Ryxa. [liorHocTh pasMeuieHdsi GopCyHOK
344-8- = 6,3 mr. Ha | 2 nonepeuHOro ceyeHus KaMephl, YTO TORYCTHMO, TaK
KaK MMHHMaJ/JbHOE KOJHYecTBO POPCYHOK Ha 1 m2 ceueHHss KaMepnl NPHHH-
maercsi 6 mit. Kamepa opollleHUsi BHINOJNHEHA U3 JUCTOBOH CTaMH TOJIIMHOIO
3 mm (puc. 74). JHHme KaMephl cllell2aHO ¢ YKJAOHOM B CTOPOHY CTOKa BO[b!
(6e3 nopnoHa). BxogHofi cemaparop He yCTaHaB/IMBAETCs; BHIXOIHOH cema-
paTop — HEeopouUlaeMbil.

OuncTKa PeUNpPKYJASIHOMHON BOJALI OT NBUIK NPHUHSATA ABYXCTYII€HYaTas:
B KOKCOBOM H [ABYX OyTHIIOYHBIX (UABTPAX  NPOU3BOIHTEJLHOCTBIO |
5750 afdac kaxnawit, pabortarouux nonepemenuno. IlogGop duabtpor che-
JaH no cupaBouHHKy {25]. JIas MMPKYJAANHH BOLH CTaBUTCS LEHTPOOEMHBIHA
Hacoc. Cxema nuraHus QOPCYHOK H300paykeHa Ha puC. 75.

[Motepu maBneHus BO3AyXa B KaMepe CKJIaNbIBAIOTCA M3 NOTeph [ aBle-
HHSI Ha CONpOTHBJEHHe TPYyGONpoBomoB H.,, B OpolaeMOM NPOCTpaHCTBE
H,, u cenaparope H:

op
H, = H,, + H,, + H, kz/m>.

H,, npuHUMaeTcs cO 3HAKOM IUIIOC MM MMHYC, B 3aBUCHMOCTH OT TOTO,
B KaKOM HanpasjeHdH paboTaioT GOPCYHKH — NPOTHB ABHMIKEHUS HJH B CTO-
POHY IBHIKEHHs BO3AyXa:

H,, = 0,1nH, xe/m?* H,, = 12 Kpp re/i?,

rae n-— 4dacao (QOpPCYHOK;

K — penvunHa, 3aBucALlasi OT HANPaBJeHHs HOPCYHOK (RPU Hanpasme-
HHH HMX: B CTOPOHY ABMKEeHHs Bozavxa K = — 0,22, npotus nBH-
xKeHus Bo3nyxa K=-0,13; ecau dopcyuxkn HamnpasJensl ApYT
npotus gpyra K = 0,075);

p — LLaBJIEHUE BOMLI B QT.

[Torepu gaBneHus B cemaparope

Ho=1H,

rae L.— KOp(HUIHEHT MeCTHOrO COMPOTHBJEHHs Cernapatopa, 3aBHCAILHA
OT €ro THIa M OTHECEHHBHIH K CKOPOCTH B XXHBOM CEUeHUH cenapa-
TOpa fxcc.

Ecan npussTh BeXOfHON cenapartop tuna V {13], to (.= 10,4 [13]. ITpuun-
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Puc. 74. KaMepa opotuenns

[ — wamosufinad pelllerka; 2 — MHOrDCTBopYaThifl KJanaH; & — KaMepa cMelleHNs; 4 —
LeHTPOGEMHbIY BEHTHAATOP; 5 — 3HeKTPONBHraresb; 6 — KaMepa opollexHs; 7 — cenapa-
TOP; & — repMeTHUYECKH 3aKPBIBAOMASICS OBepb: 9 — CMOTPOBOE OKHO; [0 — KOKCOBHE
GHapTp; 1/ — neHTpobeXXHubIE Hacoc € aJeKTpoipHraTeseM; [2 —cnyckHas tpy6a H3 AHM-
ia kamephl B GUABTD; /3 — TPY6onpoBOnL ¢ (opCyHKaMH; /4 — Oyrh/IOUHHEe GUIBTDEL
15 — BcacuBaloWMfi TPYGONPOBDA M3 (MUAbrpa; [6 — HATHETATENBEHE TpyGONPOBOL K Gop-
CYHKaM; [7 — NPWUTOYHLIA BO3AYXO0BOA; I8 — PenHDPKYJASALHOHHHA BO3AyXOBOA; /9 — MHOrO-
CTBOpUATHIA KjIallaH; 20 — NyCKOBAs 3aABHMKKA

CYHOK

THIJIOYHBIE GHABTPLL;

mJanry; 11— wmaposoR

3amacHOMY Hacocy

140

Puc. 75. Ycranaeka ¢op-

a-— cxeMa THTaHds; 6 — cxe-
Ma oGBSI3KH; I — koxkcospit
QHALTD; 2 — CAHBHble TpYOR
u3 duabrpa;, 3 — cAupHag U3
xaMmepsl B dunbTp; 4 — BCa-
ceiBaomuf  TpybGonmposox or
¢dunbTpa XK HacoCy; 5 — HacocC;
6 — HaTHeTaTeJbHbI Tpy60o-
npoBog K GopcyHkam; 7 — 6y-

IHBHast 0T OYTHIIOUHBIX GHAb-
TpOB; 9 — Bomonposox; 10—
oTBeTpJeHHE K NPOMBIBOYHOMY

naH; 12 — repMmomerp; J3—ma-
HoMmerp; I4— TpyGonposops: K



Mast  fy.c paBHeiM 0,8 OT MJOU[2AKH CeueHHs KaMepbl, MoJayuuM Ger OTHECEH:
HbIE K H ; BO3lyxa B Kamepe:

(= —— =104 50
0,82 0,82
ITpu cpexuelt temneparype
Loy = —ggj—;rli = 20,2°; 7., = 1,204 ke/m".

CkopocTb mBHKellXs BO3JyXa B Kamepe

UV =

— . —_ 2
Toor 1,7 m/cex; H, = 0,18 wre/m2.

TakuM o6Gpa3oM, morepH AaBjaeHust B kaMepe A, =0,1-2.0,18—12-0,22X
x0,21-2416,2+0,18=1,85 xe/m2.

Has yBaa:kHEHMS BO3AYXa B liexe MPHHHMaeM K YCTaHOBkKe (OPCYHKH
MHeBMATHYECKOTo joyBsaaxHenus P u [l npoussogutesbHocTbio 3 4ftac c
pacxoaoM Bosayxa 3,3 u3/wac npu pasjenun 1 ar.

Yucao ¢GopcyHOK

n= 2-§—2- =74 wr.

Pacxon Bosgyxa uepe3 (opCyHKH
L =3,3.74=244 m3/uac.

CxeMa MHeBMaTHUECKOTO AOYBJAXHEHUS NoKaszaHa Ha puc. 76.

Ilpumep 63. B moMeueHn ¢ BbiIeMEHUSIMH BJAATH, TEIJIA H YTJIEKHCJI0-
Tl TpeGyeTcst JeTOM M 3UMOH MOAAEpPHKHBATb TMOCTOSTHHYIO TeMnepaTtypy
t=20° u orHocurensHyw Baaxuocte 80%. Pacxom npHTouHOro BO3xyXa
G,, H yrIOBOH MacwTal e mpouecca TelJIOBIATONOIIOEHHS COCTABISIIOT: B
nernuil nepuop G,, =10800 xe/uac (no remny), e=1,29; B 3UMHUH meproOx
G,p=5400 kefuac (no COy), e=0,77.

PaccuuraTh KaMepy KOHAHIHOHEPA MPH CAEYIOUIHX napaMeTpax HapyX-
Horo Bosayxal:

B JETHHH mepuon ¢y = 27°% ¢, =50%
, duMHEl ., £ = —I15% oy =90%.

Pemenune. Pacuer Benem no serHemy nepuomny. Hanocum ma [—d-
auarpaMmy (puc. 77) Touku A u K, cOOTBETCTBYIOWIHE MapaMeTphbl HapyXK-
HOro BO3JyXxa M Bo3ayxa B noMemenud. M3 Toukn K nporoanm myu npouecca
¢ e=1,29 no Bcrpeun ¢ Kpusod ¢=90% (Touka b5). Jlunus AL xapakrepu-
3yeT MOJIMTPONMHYECKHH TpPOUect M3MEHEeHHUs COCTOSHHA HAapYKHOTO BO3AYyXa
B Kamepe KOHAMUHOHepa (¢ mapaMerpaMH Toukd b: {5 =16% ¢5=90%;/5 =
=10 xxanr/ke; d 5 =10,25 e/ke; t,, =15°). Boanyx BBIXOAUT U3 KaMepsl B MO-
melenve. B — goHeuHas Touka HAeaJbHOTo mpouecca npu ¢=100%.

Boinuinem napamerper Touek A u B:

A (ta=27° @a=00%; 1 a=13,4 kxaa/ke; d 4=11,3 2/xe; t,, =19,6°); B ({g=
=14,2% @ =100%; [Ip =9,5 kxaa/ke; dp =10,12/k2). B pnanvueiimem
ans | w d 6yneM nucarb pe3yJbTaThl BoIUHCAEHHH 0e3 pa3MepHocTeil.

IlpuauMaem K yCTaHOBKe 'BCACBIBAIOIIYIO ABYXPSAHYIO KaMepy TOPH30H-
TaJBHOTO THNA ¢ OpOIUeHHeM GoJbINOH MHTEHCHBHOCTH. DopcyHKH ycTaHaB-
JuBaeM rpyboro pacnblieHHA. BecoBas cKopocTb Bo3ayxa B Kamepax, paGo-
TAIOWKUX MO MOJUTPONUYECKOMY mpoueccy ¢ PopcyHKaMu rpy6oro u cpefHero
pacnblIeHHUs, TpHHUMaeTcs B npenenax 2,4—3,6 ke/mn? cek.

! IlapaMeTpnl BO3fyXa /s Da3MYHBIX KJA2CCOB YCTaHOBOK KOHXHIHOHMDOBaHWHA omnpe- .
pensores mo CHully.
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[lpumeMm vy=3 xe/u? cex. [lonepeutoe ceueHue Kamepnl [ = 10800 =

3600-3
=1 Mm% 1.e. 1.1 M.
¥raoso# macmtal KaMepHOro npouecca
I, —1 dg—1 13,4 —10 13,4—9,5
g — A 5 = A B = = = 3,24
dg—dg dy—dg 11,3—10,25 11,3—10,1 ’

ddexTHBHOCTD TemoobMena 1o dopmyae (154)
13,4—10 27 — 16

ZAB — _
13,4—9,5  27—14,2

E == ==
Lag
Koappuuuenr opowmenns aias GopcyHOK rpy6oro pachbulIeHHss orpeje-
asgercs

0,87.

. 1 1,175
b = 2,92 (o) [lg : b] y=13y, (156)

rie y — NONPaBOYHBIA MHOMXHTeNb, 3aBHCAIIHA OT KOHCTPYKTHBHBIX OCOGEH-
HOCTEH KaMmepsl OPOLIeHHS.

Hnst ropusoHTanbHBIX KaMep Ipyboro M CPegHEro pacmplieHHs BOAH C
HeOpOoIIaeMbIM CenapaTopoM NpH Mpollecce H3MeHeHHsI COCTOSHHS BO31yXa
8 cekrope /// /—d-guarpammn y=0,86 [13]. B Hallem npHMepe mpouecc
NPOHCXOAHT B cektope I/], noatomy p=i1,3X0,86=1,12.

Pacuer BegeM ¢ nomoumbio ﬁ -guarpaMmer (puc. 78).
w.

NIT=375 \r
ADT=3.4 8
b
4 A £
s 11,1° tw;- 1427 15° 4 21967

Puc. 78.

[IpiunMasn Koneunyio remrnepatypy Boasl lw, =t¢, =14,2°, HaHOCUM Ha LuKa-
Jie TeMIepaTyp COOTBeTCTBYOUyIo eff Touky A. PasHocTes Tennocogep:kanni
BO3AyXa B Ipollecce ero o6paboTKH K Kamepe

Al =1, — [, =134 — 10 = 3,4 kxas/xe.

OTknaaeiBaeM 2Ty BeJHUYHHY OT TOUKH A BBEPX IO BEPTHKAM W uepes
TOUKY b NPOBOAMM JUHHIO yIipBOro Macmirtaba p=1,12 no Bcrpeuyu B TOU-
kax I' w [l ¢ xpupoii £, =19,6° u wkanolt temneparyp. Touka [ coorser-
CTBYeT HauajbHOW TemmepaTtype Boiet fy,= 11,1°. W3 rtoukm I mpoeonum

NpAMYIO, NapanielbHylo IlIKajie TeMIepaTyp, O Nepecedexust CO IKajof
Al n Ha Hell oTcuHThIBaeM BenyuuHy Al’, OnpenensiioOU(yl® pPa3HoCTh Ha-
YaJILHOTO ¥ KOHEUHOro TellJIoCOaepXKaHMi BO3AyXa IPH HAeaJbHOM npolec-
ce. A/’=3,75 kkaa/Kke; K. m. 1. KaMephl

IlpoBens uepe3 Touky 5 TFOpPH3OHTAJBLHYIO NPAMYIO IO MepeceueHust €
KPUBOH £, =19,6° HaxoxguM Touky B. drofl TOUKe Ha LIKaJe TeMnepartyp CO-

OTBETCTBYET KOHeUHas TeMrneparypa Bo3jayXa N0 MOKPOMY TepMOMETDY £, =
=15° (rouka E).
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ITpoBepsem K.m. . KamMepwl:
15 — 14,2

- — =0,91.
19,6 — 11,1

=1

[IpoBepsiem navanbnyIo TemMnepaTypy BOAH ¢w, Pacxon Boib & KaMepe Opo-
ureHnst W=uG=1,12-10800=12 100 ke/uac.
Koauuectso Tenna, mepefanHoro BO3AYXOM Boje B mpouecce 06paboTKu
Bo3ayxa:
Q=G,—1)=10800(13,4 — 10) = 36720 xrax/zac;
Q 1 36 720

t :t —_—— = N —_— —— =
Ve =W T 12 100

,1.
PeayapraTer cxonsarca. CrenosarenbHo, pacueT chejiaH NpaBUJbHO.

Tlpu monuTpHyeckKHx mpoleccax s KaMep OpONIeHHs ¢ ABYMs pPAA2MH
(hOPCYHOK MOXKHO AOCTHTHYTH 3(h(eKTHBHOCTH TensiooGmeHa E =0,87 tonbKo
IpY PacroJIoXKeHHH (POpCyHOK MPOTHB NOTOKA BO3AYXa, TAK Kak NPH HHOM
pacrnonomenun E,,,.<0,85 [13]. ITostoMmy cTaBuM (QOPCYHKH MPOTHB MOTOKA
sosayxa. llpuHumaeM x ycranoske ¢opcyHku Tuna V-1 ¢ 1HaMeTpoM oTBep-
ctuit d=5 mm. lpu p=1 ar onna dopcyska pacxonyer g=330 4/4ac; unucno

(hOPCYHOK B OJHOM pPSILY n=

3302 =18 WT., rae 2 — uHCJ0 pSIAOB DOPCYHOK.

IlaorHocTh pasmeuienus GopcyHok — 18 mT. Ha 1 M2, yro Clenyer MPH3HATH
HOpMaJbHBIM (cTaBuTCs Ha | #2 or 6 no 24 ¢opcyHox). YToOH MNOJAYYHTHL
tw,=11,1°, HeO6X0HMO K PeUHPKYJ/ISILHOHHON BOJe, 3acackiBaeMOH HacocoM
U3 NOAJOHA, NOAMEIINBATDL CBEXKYIO BOAY ¢ Gojiee HU3KOH TeMmepaTypo.
Ecnu, HanpuMep, MOAMeLIHBAETCS BOZA U3 XONOAHALHOH YCTAHOBKU C
TemnepaTypoﬁ\Sc’, TO €€ KOJIMYECTBO X onpenesisieTcst Mo TenjoBoMy bGajaHcy

ox 4+ 14,2(12100 — x) = 11,1-12100,
otkyzna x=4070 xe/uac.
KosnuecTBo peuupKyJAInHOHHOH BOABI
alQ 100—4070 =8030 x2/4ac.

Eciu ke ucmosbayercst apre3naHckas Bojaa, TeMieparypa kKotopod 10°,
TO KaMepa OGYyAeT no cyuiecTBy paboTaTts no NPSIMOTOYHOH CXeMe,

B sakmioyeHne pacCMOTPHM pacueT THAPABJHYECKOH 4acTH KaMepsl NMpH
OpoLIaEMOM BBIXOAHOM cemaparope. B aToM cayuae sHaueHHe y mpH onpene-
JIeHHH OCHOBHOrO 3HaueHHst p, npHHuMaercs pasHbeM 0,72 {13]. Caeposa-
TeJbHO,

py = 1,3.0,72 = 0,936.

OcHOBHOH pacXox BOMLbI

W, =10800-0,936 = 10 100 x2/ac.
Pacxox Boasl Ha 1 noe. a cemaparopa No NPaKTHUECKHM JAHHBIM COCTaBJsET
1000—2000 a/uac. TlpunuMas pjst opollleHHss cenaparopa (QOPCYHKH THIA
C-1 ¢ nuamerpom orsepctust d=3 un u p=0,5 ar, onpegenuM pacxoi BOJH
Ha oaHy (QOpCYHKY:

=904V p =90-3V 0,6 =190 a/uac. (157)

[Har dopeynoxk 75—90 mxm. B namem cayuae npu ware 90 snm Hy}Ho MocTa-
BuThb 11 dopcyHok. [lonosdHuTrenbHbil pacxon Boasl GOPCYHKAMH

Wg=11-190 = 2000 2/«ac.

[onnwlit pacxox Boabl B Kamepe
W =W, 4+ W, = 10100 432000 = 12 100 xe/sac.
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BesnunHa OCHOBHOrO KO3 QUIHEHTa OPOMIEHHs = —1%(;:1,12. Bce oc-
TadbHbIE PACYETHI OCTAKTCS 6e3 H3IMEHEHHS.

B sumuuil mepuona Ha auarpamme ocraercs 6e3 HM3MeHeHHd TOY-
ka K, TaK Kak 3ajzaubpl NOCTOSIHHAA TeMmepaTypa N OTHOCHTebHasl BJAN-
HOCTb BO3AyXa B moMeteHuu. OcraBuM Ges U3MeHEHHsl U TOUKY b, XapaxTe-
PU3YIOLIYIO MapaMeTpsl BO3AYyXa Mo BbIXOxe e€ro M3 xameps oporredus. Co-
TJIACHO YCJOBHIO, PACXOJ HAPYKHOIO ZC3IyXa YMelslIaeM BJBOe, HO UYTOO:I
MPOH3BOAHTENBLHOCTD KaMePbl MO BO3AYXY OCTalach Takas XKe, Kak B JeTHH
nmepHoL, NOAMEIIHBAaEM K HAPYKHOMY BO3LYXY DaBHOe eMy KOJHUECTBO pe-
HUPKYJASILHOHHOTO Bo3ayxa. Touka [ XapakTepusyeT mapaMeTphl HapykKHOTO
Bo3ayxa, Touka E —mapamerpul cMect. [To yeaoernio JE = EK. Hapyxebii
BO3/J1yX MOJOrpeBaerca A0 TeMnepartypsl 31° B Kanopudepe nepporo nogorpe-
pa (nupus [l Ha puc. 77). B 1touxke E mapy:KHBIH BO3JyX CMeLIMBAETCsS C
BO3JyXOM TMOMEIEHHUsT; CMeCh aguabaTiuecky ysiaxnsercs (aunusa EB) v ¢
nmapamMeTpPaMH TOUKM B BBIXOAHT M3 KaMepnl opollenus. Tak kak Jayu KK
mpouecca U3MeHeHUsl COCTOSIHMS BO3JAyXa B nomelnenuy npu ¢=0,77 npoxo-
JTHT BbILIE TOUKH B, TO MO BBIXOJLE W3 KaMepbl OPOLIEHHS BO3JYX CJAEAYeT AG-
MOJHUTENLHO NOJOTPeTh B Kajopudepe Broporo mogorpesa (aunus BJK).
Taxum 06pa3oM, B 3UMHHII TEPHOJL KaMepa paboTaeT B OCHOBHOM 1O aanalba-
THYECKOMY UHKJY ¢ DELUPKYJSIKEN OPOLIAIOIIEN BOADL.

Pacuersl, cBA3aHHbIE ¢ TOLOrPeBOM H YBJAXKHEHHEM BO3Jyxa, HHUEro Ho-
BOTO He MpPEeICTaBASIOT, MO3TOMY Mbl HX He MPHBOAMM. MoXHO Takxe Mmo-
CTPOUTH IIpollecchl PaGOThl KOHAMIMOHEPA NMDH JIOObIX APYyrux mapamerpax
HapyxHoro sozayxa. Ha puc. 79 npusenena cxema KOHAHIHOHeDA.

f g "oz
ﬂﬂ
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9 87 § /5 / 4 J 2/(
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= J:: 15 l 1% ——m
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Puc, 79. Cxema KoMauLHOHEpA

1 — XanwaufiHas pellerka; 2 — MHOrOCTBODYATHIH KJanaw; 3 — macasiHbie GHABTPH TH-

na E. B. Pekk; 4—kajopudepbl nepsoro nomorpesa; 5—BXOpHOR cenapatop; 6-—~op-

CYHKH KaMephl opolieHusl; 7 — (GOPCYHKH LJISi oPOIIEHHs BLIXOJLHOro cenaparopa; 8-

BHXOAHOH Cenmaparop; 9 — Kajopudep BTOpPOrg mozorpera; I0 — HenTpoGekHBIH BEH-

THARTOP; I — HACOPHEI BO3AYXOBOL, [2 — pelMpKy/IsiiiOHHBIE BO3ayxoBOm, [3—

npoccenb-knanan, /4 — kaMepa cMellleHHst; [5 — KaMepa OpoWeHHs; [6 — MNOLLOW;
17 — caupHas Tpy6a u3 nommoHa x Hacocy; [8 — NepejupHas

§ 18. NOABOP HUHUKJIIOHOB U ®HUJbTPOB
JJag9 OYUCTKHU BO3AYXA

Npumep 64. OTcachiBaolneil ycTaHOBKOA OT MeCKOCTPYHHBIX KaOHH exe-
tacHo ynansercs 4500 m3 BO3AyXa ¢ KOHUEHTpanued MHHEpaJbHOH MbLIH
4000 me/m3. TlpenenbHo pomycTHMas KOHIEHTPALHS MBI B BLIGPAChIBAEMOM
B atmocdepy Bozayxe cocrasaser 150 mefuf. IlonoGpare obopylosanre L
OUMCTKHM BO3JAyXxa oT nbuiad. [log6op mIpoHsBecTH B ABYX BapuaHrtax: AJs
OAHOCTYNEH4aTOH M ABYXCTyMeHUaTOH OYHCTKH BO3AYXa.

10 3ax. 68 145



Pemernune. TpebGyemas 3PeKTHBHOCTh OUHCTKH

Ki—K,
=-—, 158
g X, (158)
rne K; n Ky;— Havaibnas M KoHeyHast KOHIEHTPAUWHd Mblld B  BO3AYXe
B M2[m3.
4000 — 150
n=——"7+—#—=20,9.
4000

Iepsuiit BapnauT. OgHOCTYNIEHYATAS OYHCTKA

Jnst ouHCTKM BO3yxa OT mNBUIH NpPUMeHseM MaTepuyaThli  pYKaBHBI
bunsTp Mapku MOY co crenensio ourctku 0,98—0,995. Tpebyemas Puib-
TPYyIOL1ast MOBEPXHOCTD L

F = - M, (159)
rae L — o6bem ounmaeMmoro Bo3nyxa B m3faac;
{ — npousBoautenpHOoCTh 1 M2 GUABTPYIOIIEH TOBEPXHOCTH, KOTopast
aas puabTpos Mapgd MOY npuHuMaercs B mnpegenax 120—
150 #3/m2 wac [13].

C yBennuendeM Harpy3KH, a TakKe [0 Mepe «CO3peBaHHsA» (GHIbTPA CO-
OpoTHBJEHHe ero yBenunuuBaercd. [1oaroMy HEKoTopble crnewiaauctst [38], oc-
HOBBIBASICh HA NAHHBIX HCMBITAHHHA Marepuathix (HABTPOB, DPEKOMEHIYIOT
Opatb aJsl MECKOCTPYHHOH MNbUIM NpH OAHOCTYNMEeHYaToH OYHCTKe BO3AyXa
NOHIDKEHHYI0 Tpou3BoauTenbHocts — 70 m3/m? wac. Tlpumem 31y uudpy B
KauecTBe HCXOIHOH aJis pacuera.

Takum obpasom,

4500
F=-""__643 x
70

[Ipunumaem K ycTraHoBke GuaabTp MOPY-48 ¢ duabTpyomeli MOBEPXHOCTLIO
57,6 mM* u conporurgenneM 80 xe/u? QuanbTp paboraeT TOJBLKO Ha BCachiBa-
uue. Iloncoc Bo3Ayxa uepes HEMJOTHOCTH C yUETOM NPOAYBKH COCTaBJsET
30% ot obpema ounmiaeMoro BO3Ayxa. Bo3oyxonpoH3BOAHTENLHOCTL BEHTH-
JsiTopa noJixKHA ObITh He MeHee L=1,3 «4500=5830 #u3/uac. Henocratok Ma-
Tepuarbix QUABTPOB B UX TPOMO3JKOCTH H BEICOKCH CTOMMOCTH OUHCTKh (]9
dunbrpa MY ouncrka 10 000 #3 pospyxa crout 17,7 xon.).

BTOPOW BAPHAHT. JBYXCTYINEHYATASI OYHUCTKA

[TpumensieM B KauecTBe MepBoil cTymeHH ouHcTKH uukiaoH JIMOT, a B ka-
yectBe BTOPOH — uHKJI0H JIMOT ¢ Bopsinofl nienkoi.

Hau6oapmyio 3 $eKTHBHOCTL OYHCTKH Ja10T UUK/JAOKE Ne 1 B 2, aas Ko-
Topuix M1=0,8+0,9. [lasi LHKJIOHA ¢ BOASIHOH mieHKol 12=0,85+0,95, menn-
[nee 3Hauenue 3(pPEKTHBHOCTH MPUHUMAETCS AMA MBIIH, B KOTOPO# cojepxa-
gHe yacTHy pasmepoM go 10 mam nperwimaer no Becy 10%. K Helt otHoCHTCA
IbLIb, COJEPXKAIAACT B BO3LYyXe MECTHBLIX OTCOCOB OT APOBEeCTPYHHBIX, APO-
GeMeTHBIX H ITeCKOCTPYHHLIX KaMep.

O6mas 3¢h(PeKTHBHOCTL ABYXCTYMEHUYATOH OUMCTKH BO3AyXa

Noou = Nt + N2 — "1 7a- (160)
INpunumaem 1;=0,8 u 1,=0,85, Torga n=0,8+0,85—0,8-0,85=0,97>>0,96,
yTo yHOBJETBOpsAET TpebyeMol addexTHBHOCTH. [IpHHHMaeM X YCTaHOBKe
nea uukiaoxa JIMOT Ne 2 na Bcaceisanne (Mogens B) Kaxpblii IpPOH3BOAU-
TedbHoCThIO 2250 #3/4ac npu napannensHol paGoTe W OAHH UHMKJIOH C BOASI-
soii mienkoit JIMOT Ne 3 co ckopocThio BXORa v =18 s/cex U conpoTHBJre-
uueM 50 k2/m?;
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Pacxon Boawl Ha opoiwedue 0,24 afcex. B uac:
W = 0,24.3600 = 864 a/uac.

Omnpenenum notepu paeaenusa B uukaone JIMOT. K.m.c. uuknowa, OTHeCeH-
HEIH K CKOPOCTH BO BXoHHOM naTpyOke, {=2,5. Ilnomanp ceuenus marpy6bxa
f=0,16-0,285=0,0456 m2;, v, ,=13,7 mfcex; H, =11,48 re/m? 2=25X
X11,48=287 re/m?. Ob6umue norepd IQaBAeHHss B UHKJIOHAX NPU ABYXCTY-
neHyaToll ouYMCTKe BO34yXa HE MPeBHILAOT MOTEPh JaBJeHHs B MaTepua-
ToM ¢HIbTpe. CTOUMOCTD OUHCTKH BO3JyXa OT NMbIAH MO BTOPOMY BapHaHTY
npuMepHo Ha 25% HHXKe, ueM MO MepPBOMY.

Mok Ho Obl10 66 BMeCTO HMKJIOHA T BOASIHON MJIE€HKOH B KauecTBe BTOPOH
CTYMEHH OUUCTKU IPHMEHHTL MaTepuyaTeli PYKaBHBIH (UALTP, HO B 3TOM
clyyae CTOMMOCTb OYHCTKH CTaHeT ellle BHIIe, ueM MPH OJHOCTYNEeHuaToM
OUMCTKE.

Mpumep 65. Ot 06pyGHBIX CTOJMOB 06PYGHO-OUHCTHOTO OTHENEHHs JUTEHR-
Holt yaansercs B armochepy 5000 u3/4ac Bo3nyxa ¢ KOHUEHTpauueil MBIAH
K1=1000 me/m3; Ko=150 me/m3. Ilomo6Gpatrs oOopynoBaHHe [Jsi OUYHCTKH
BO31yXa OT MBLIH.

Pemenne. I1o dopmyne (158)

_ 1000 — 150 — 0,85.
1000

OuncrTKy BO31yXa MOXKHO NPOH3BECTH B JMIOO0M U3 OPOIIAEMBIX TBLIEYJIO-
BUTeNed HJIH UHKJIOHOB, y Kotopelx m=0,85+0,95 Hanpumep B ckpy66epe
BTH-IICII, nukaoue ¢ Boasuod niaedkolt JIMOT unu ueHTpo6ex HoM mpOMBE-
satese tuna CHUOT. IMoaGop ux NpoH3BOAUTCS 110 NPOU3BOAUTENLHOCTH. Bhl-
00Op TOro MM HHOTO THNA NMBbIJIEOUHCTHTENSI 3aBUCHT OT ‘BO3MOXKHOCTH pa3Me-
HieHHs1 4 cToMMocTH OuHCTKH. Llukaod JIMOT MoXHo ycranaBiuBaTh Ha
yJIHIe, TOTA KaK OCTa/bHBIE «MOKDBIE» MBIIEYJIOBHTENH H UHKIOHBI HEOGXO-
RUMO YCTAHABJHBATbH B OTAlJIMBAEeMHbIX MOMEIEHUSAX, I'Ie TOMKHB OuiTh 060-
pynosansl maamoorcroiHuKd. Lukiaon JIMOT paer camyio HH3KyIO CTOH-
MOCTb OYHCTKH Bo3ayxa (6,34 kom. 3a 10 000 »3 ounimaemoro Bosmyxa), no-
3TOMY OH HMeet HanOoJbllHe SKOHOMHUECKHE M 3KCIJAYaTanHOHHLIe MPeuMy-
HiecTBa.

IIpumep 66. IlogoGpaty AvelikoBble GuabTpsl cucTembl E. B. Pekx mas
OUYMCTKH HApYKHOTO BO37YyXa, NMOCTYNAWOUIEro B KOHAHIHOHEP, NPOU3BOAH-
TeJbHOCTb KoToporo cocrasadger 15000 m3/4ac. KoheuHoe conpoTHBIIEHHE
tuaprpa He nosxkHO npeBbimiate H =10 me/m?. ComepxKaHue MBUIH B HAPYX-
HoM Bo3ayxe K=2 se/m3.

Pemwernue Ounprper E. B. Pexx usrotoBndrorcs asyx moxeneii. Beibop
TOH WM WHOH MOJENTH 3AaBHCHT OT CTENeHH 3anLIIeHHOCTH OuHILIAaeMOro BO3-
ayxa. Manas mogens M npuMeHsieTcsl AJis OUHCTKH BO3LYXa, COJeprKallerp
a0 5 me/m® nwbiiy, a Goabmag B — aa Bo3nyxa ¢ 3amblIeHHOCTBIO OT O [0
20 me/m3. YuutpiBas HeGOJbIIYIO 32NbLIJEHHOCTh OYHIAEMOro BO3JyXa, IpH-
HHMaeM MaJlyilo moaenbs ¢uabTpa. ConmpoTHBIEHHe 3ambUIEHHOTO (QHILTPA
npubaK3UTENbHO BABOe OONBLUE CONPOTHBJEHHS He3ambllieHHOro (UABTPA.
Tak kak B HallleM NpHMepe NpefeNbHas 3anbliieHHoeTh QUAbTPa cocrasiser
K=10 me/n? To pacuer ero NMpoOH3BOAUTENLHOCTH HYXKHO Bectw mpu H=
=5 mefm2

3aBHCHMOCTL MEXAY MPOU3BOAUTENLHOCTLIO H COMPOTHBJAEHHEM QUALTPa
BBIpaxKaercs: PopMyJsaMu:

ZJIs1 MaJioll Mopenu

H=12-107"W"" xe/m?; (161)
Ang 6onblod Momenu
H=16-107"W"" re/n®. (161a)
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Benmwuwna W onpegmensiercss H3 BhIpaKeHUs

L .
W = MO 2 6
0,22 e, (1 2)
rae 0,22 — naomwanb 1060BOH MOBEPXHOCTH ceTyaToOro nakera QuiabTpa B M2
B namewm cayuae H=12-107, WI7=5 orkyna W=7835 n3/m2. Konu-
uecTBO BO3JyXa Ha OJHY sueiry

L —0,22-7835 = 1720 m3/4ac.
KonnuecTBO fiveek QuibTpa
n=15000:1720 = 8,7.

[TpunuMaem K YyCTaHOBKe AEBATb siUEEK, MOHTHPYsl WX B naHeab (3X3
sueiix). Illupuna u BwicoTa sauelikn 520X 520 mm, dakTHuecKas nMpoOU3BO-
JUTENbHOCTb OZHOH fueHdkH puiIbTpa

15000 _ 1660 s?/xac.

IlpuMep 67. B uexe ycraHOBJieHH B Pa3HBIX MECTaxX [BA 3aTOYHHLIX CTAH-
ka. KoanvecTBo BO3AyXa, KOTOpoe HeOOXOAMMO OTCACHIBATh OT Ka)KAOro
cranka, cocrasaser 450 m3/wac. Tpebyerca mogobparte K CTAaHKAM HHIHBH-
JAyaJbHbie MBIJIEOTAENUTENH, paboTalolie Ha PeNUPKYAALUHI0 BO3AYXA.

Pemenune. Takumu TBLIEOTACSHTENSIMH MOTYT CJHIYXKHTh arperarh
MHUOT-53 npounsponurenbrocTbio 460—480 #3/uac ¢ 3 PeKTHBHOCTLIO OUHUCT-
ku 99,9%. Ecau npuHaTh OpefenbHO AONYCTHMYH0 KOHLUEHTPAUMIO HbIIH HC-
KycCTBeHHBIX a0pa3HBOB B BO3AYXe MOMeUleHust 5 Me/mM3 U MaKCHMaJbHO BO3-
MOXHOE <OfepyKaHHe MblIH B OTCACBIBAEMOM OT CTaHKOB Boznyxe 600 me/m3,

10 noayuum Tpe6yeMyo 3GPEKTHBHOCTh OUHCTKH n=% =0,992<0,999,

YTO BMOJIHE OTBeUAET CAHUTAPHO-TUTHEHUYECKHUM TPE60‘B3HI/IHM.

§ 19. MOABOP BEHTUJIATOPOB

Mpumep 68. PacyeTHas NPOH3BOAUTENBHOCTh BEHTHJAALMOHHON YCTAHOB-
KH, OTCaChblBalollell BO3AYX C MeXaHHUECKHMH NPHMECAMH, coctasisier L,—=
=4000 xff«uac. Tlorepu naBjeHust B CETH H ;=155 ke/u? TlogoGpare BEHTH-
JISITOP H 3JIEKTPOABHraTEb.

Pewenue. [das nogbopa BeHTUJAATOpPA NMPOU3BOAUTENALHOCTh L U Hamop
H BeHTHSIUHOHHOHW YyCTAHOBKH, OTCAaCBHIBAIOIIEH BO3AYX © MeXaHHUeCKHMH

NpUMECSIMH, MIPUHUMAKOTCA
= 1,1L; H=H,. (163)

B Hamrem npumepe L=1,1"4000=4400 u3/uac; H=1155 xe/m2. Ilonap3ysch
A2POAMHAMHUECKOH XapaKTepHCTHKOH, Mo 3THM JAaHHBIM nojabupaem UeHTPO-
Ge/KHbIH TbIIeBOl BedTuasitop LI6-45 Ne 5 ¢ uncnom o6oporos n=1730 B
| MHH. ¥ K03 DUIHEHTOM NoNe3Horo nelictsus 7, ==0,57. Ilo xapakrepucru-
KaM HeoOXOZMMO BLIOMpATh TOT HOMepP BEHTHJATOPA, Y KOTOPOro HaHOO0Jb-
1WA K. 4.

MolHOCTh Ha BaJay 3JeKTPOABHraTesst onpenensercs no ¢opmyne (110)
¢ xospduuuentom 1,2, Tax KaK 3JeKTPOIBHraTeNedl ¢ uHCAOM OGOPOTOB,
HauakuM k 1730 o6/mur, B KaTanore HeT, TO NPUMeHSeM KJIKHOPEMEHHYIO
nepenauy (7, =0,99).

- Taxum oGpa3oM, BeJHYHHA MOIUHOCTH HA BaJly 3JEeKTPOABHraTe/s
_1,2.4400-155
3500-102:0,57-0,95

OTKY/a MOLIHOCTb YCTaHOBKH Ny =1,154,12=4,75 ket (1,15 — koatdu-
LIMeHT 3anaca).

= 4,12 wem,
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[1pu pabote B 3anLIIEHHOM NMOMELIEHNH HeOOX0TUMO MOAOHPATL AEKTPO-
asurarenb 3akpeitoro tuna —AO, AOJI u 1. 1. TlpuHuMaem K ycTaHOBKe
anexrponsuratens Tina AOJI52-4, nns kotoporo N =7 ke, n= 1440 06/wux.

IIpumep 69. Ilomo6GpaTh BEHTUAATOP [ CHCTEMH TNHEBMATHYECKOTO
TpaHcnopra nepeBooGienouroro iexa. Pacuetnnle pannbe cerm: L, =
=05600 m%/4ac; H, =180 ke/m?. KoauuectBo mnepemeliaeMblx mnpHMeceii
1500 xefuac.

Pewenune. Ilpu nonbope BeHTHAsITOPA AJS CeTEH IHEBMaTHUYECKOTO
TPAHCIOPTA NPHHHMAIOTCS

L=1,1L,=6160 m*fuac; (164)
H=11H,(1+ Kyp), (165

rae K —koadbuuyent, 3aBUCSAIIHA OT XapaxTepa NpUMeced O/s OMUJ0K H
crpyxek (K=14);
(L — BecOBasi KOHIEHTPAUUsT mepeMeniaeMol ¢MeCH, PaBHas OTHOLUIEHMIO
Beca nmpHMecell K Becy YHCTOrO BO34yXa;

Gpun 1500

- - 0,223,
Ly 5600- 1,2

Tpebyemoe pasiieHue
H=1,1-180(1 -~ 1,4-0.223) = 260 xe/u>.

Ilpuanmaem Kk ycraHoBKe UeHTPoOexHbIH nplieBol sentuasitop LIT17-40 Ne 5,
n=2290 o6/mux; 7, =0,56. dnekrpoaBurateseil ¢ TakuM uucioM 06OPOTOR
HeT, MO3TOMY HeoGXOAMMa KJHHOpeMeHHas nepenaua. MOMIHOCTL 3J€KTPO-
ABHratens onpenedssiercss no Gopmynae (110), B Koropyo noACTaBJASIOTCS
suaveuns L=06160 u3/4ac v H=260 ke/m?.
6160 - 260
3600-102-0,56-0,95

= 8,2 kem Ny, =1,1-8,2 = 9,02 xem.

Mpumep 70. Ilopo6pate Bedtuasitop tama [19-35 naA mepemewiedus
40 000 m3/uac Bo3myxa c temmepatypoit 100° mpu pacyeTHOM CONpOTHBIE-
HuK cetH H,=90 xe/m? Bapomerpuueckoe pasnenue pg~760 mm pr. CT.

Pewenne Tak Kak aspoiMHAMHUECKHI pacueT NPOHU3BOAUTCH MO Tal-
JHLLaM HJH HOMOTpaMMe JUis CTaHAapTHOTO Bosayxa ({=20% y=1,2 ke/m?),
TO HeoGXONMMO MepecudTaTh NOTEPH AaBJEHUS B ceTH mo (opMyde

273 + ¢t

H=H,— %

(166)
Takum o6pazom,

H — gp 273+ 100
293

= 123 re/m2

Ilo npoussoautenbuoctd 40000 x3/uac u conpoTusnenuio cern 123 xe/m?
nonbupaem Bedtuastop L19-55 Ne 10 ¢ n=630 o6/mun; n,=0,63.

Mpumep 71. Ilas orcachiBawuieii YCTAaHOBKH € TNPOH3BOAMTENLHOCTBIO
L=15000 m3/4ac v pacuetHrlM conportHsieHHem H,=60 ke/m* 1o pac-
XO/y BO3aYyxa mofo6pan ueHTpoGexHbIl BeHTHATOP THNA 114-70 Ne 7. On-
pelesuTb UHCaA0 0BOPOTOR H K. M. J. BEHTHJIATOPA, ecid OH paboTaer Ha Bbi-
XJIOM.

Pew e due HarderarelbHbll yuacTok B ceTH oTcyTcTByet. llaBneHue,
*KOTOpOe 0JI2KEH PA3BUBATh BEHTUAATOPD:

H=H,+ H, re|n? (167)

rne H, — AMHaMHUeCKOe NaBJjieHHe Ha BHIXJOMe BEHTHAATOPA.
[Tromans Beixnona Bedtunasitopa 114-70 Ne 7 f = 0,496 - 0,496 = 0,246 m*.
CkopocTb Bbixona Bosdnyxa v=17 s/cex; H, =18 ke/mn?.
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Takum o6pazom, H = 60 + 18 = 78 xe/m2. Ilpu 3ToM 3nauenuu H k. o. a.
BEHTHJINITOPA M = 0,74 u uHcao oGopotos n = 1100 06/mux.

Ecnu HemocpeacTBPHHO 32 BBLIXJIOMOM HMeercs Kakoe-JHGo MeCTHoe cCom-
pPOTUBJIEHHE, HAPHMED CTEHa, TO B 3TOM cjayuae HVKHO 6pare 50% or H,.
U106 HallTu H npu oTCYTCTBHH BCAchLIBAIOUIErO0 BO3AYXOBOHA, HeoOXOOH-
MO K COMPOTHUBJEHHIO CeTH NMPHGaBJASITL AHHAMHUECKOe HABJeHHe BO BCACHI-

BAIOlLeM OTBEPCTHH BEHTHJATOPA

MNpumeuanue k § 19 Ilon6or BentuasiTopoB B NpHMepax 68—71 mpoussegen no
a3pOJHHAMUYECKHM XapaKTepUCTHKaM, npuseneHnbviM B npuaoxewnu VII B smux xapax-
TEPUCTHKAX NaHBl 3HaueHWs K O 1 ( 1), OKPYIKHBIX ¢KopocTed (w B m/cex), TpeGye-
™OH MOIHOCTH 3TeKTposeHrarteaei (N B k8r) W 4Hcaa oBopoTos (7 B 06/mun) B 3aBHCH-
MOCTH OT [OPOM3BOAUTENbHOCTM L B M%/wac W moaHOTO Aandiendss p B Ke/m%, KOTOpble AOJ-
eH pa3BUBATh BEHTHJSITOL NMPUHATOrO THMa M HOMEPA.

3Has L wm p, 00 xapaxTepHCTHKAM MOXKHO HAHTH BCe OCTajlbHRle BEJHYHHB — 7 W,
Nun
Ons OpUHATOro THOa BeHTH/ISATOpa BHGWpaercs MO XapaKTePUCTMKAM TaKoH ero Ho-
Mep, v Kotoporo HauGossltMd K 0 g Ilpu ycTaHOBKe BEHTUAATOPOB Ha OXHOM Bajly ¢
3JIEKTPOJIBMTaTe/leM HeOGXOIUMO MOAGHDATL ef0 THI M HOMEP © TaKWV pacueroM, uTolhl
0GOLOTHl JMEKTPOABUraTeNss W BEHTHJATOPA NPHUMEPHO COBrafal.



I'maBa IV

UPUMEPBI NPOEKTHPOBAHUY CUCTEM
BEHTHJ/IALHUH

§ 20. CHCTEMBbI ECTECTBEHHOM BEHTUJIALUHUHU F’PAKAAHCKHX
30AHUHA

Pacyer cucTeM BeHTW/AIHMH C eCTECTBEHHBIM NMOGYMKIEHUEM BeNETCA IPH
TeMIepaType HapyXHoOro Bo3ayxa -5°. PaccMoTpUM BONpOCH NPOEKTHPO-
BaHMsA CHCTEM eCTECTBEHHOH BeHTHJALHMHM HAa ABYX YAaCTHHX NpPHUMeEpax.

ITpumep 72. CnpoeKTHDPOBATH CHCTEMY €CTeCTBEHHOH BHITAMKHOI BEHTH-
JISIIIMH /IS YeTBIPeX3TaXKHoro Xusoro Aoma. KyxHH xuaoro goma o6opynao-
BaHBl NMTaMH, paGoTalolUMH Ha TBepaoM TomauBe. CaHUTapHHE Y3Jbl
coBMellennble. [opsyee BogocHAaO)KeHHe LEHTPAJU30BaHHOE, BHyTpeHHue
CTeHBl BBLIJIOXKEHBl M3 KPacHoro Kupmnuga, Mecro crpouTenbeTBa 3HaHHS —
r. Kupos.

Pemenue Ha puc. 80,0 moxaszan KoMIJIeKC CAHUTAPHO-TEXHHUYECKUX
6s0KoB Ne | THIOBOIN CEKNHH XKHJOro Joma, o6pallleHHo# B CTOPOHy ABOPO-
sBoro dacaza. Komnneke cMexHeix O6mokos Ne 2 (Ha puc. 80 He mokasaH),
pacroJ/IoXeHHBIX Ha NPOTHBOMOJOXKHON CTOPOHE CEKIHH, pasmessieTcs 0JHOH
KaUTaJbHOU CTeHOH,

CorjiacHO HOpMaM Ha NPOEKTHPOBAHHE JKUJLIX 3JaHUH, ecTecTBEeHHAas
BHITSIKHAS BEHTUJAALHUS YCTPAUBaeTCsd U3 KYXOHb M CAHUTAPHBIX Y3J0B,
[1pUTOK HeOpraHU3OBaHHBIH, yepes HOPTOYKM M HEMJOTHOCTH Hapy¥KHHIX
orpaxJieHuH.

[IpenycmarpuBamores ciaefyioliide o0beMbl BHITSKKUH: U3 0GBeIHHEHHBIX
caHUTapHBIX y37a0B 50 whfuac, U3 KyxoHb TpexkpaTHblii. [Ipn oGbeme KyxHH
17 M3 o6bem BeITSKKM L = 5l mM3/uac. KaHaasl KoMmiekca 640KoB Ne |
BHYTPHCTEHHEle pasdMepaMu !/ X !/p kupnuua (140X 140 mm). B xommiaekce
6a0KoB Ne 2 KRaHanabl KpyrJaoro ceueHust puamerpom 140 mm ycTpausawoTcs
B Cleu#anbHBIX 6eToHHBIX Guokax (puc. 81). BuTskHble pelieTkH ycTaHas-
JauBawTcs Ha BeicoTe 200 mm orT notodxka. M3 xampaoro noMmellleHus: BBIBO-
JUTCA Ha ueprak OTAENbHBIM BeHTWISIUMOHHBIH kKaHajda. OGbedHHsITH UX b
CTeHaX 3ampeliaercss Bo U30exaHue NMPOHHKAHHs BO3AYyXa M3 OZHHX IOMe-
wennit 8 gpyrue. C6opHBle KopoGa Ha yeplAaKe YCTPAaUBAIOTCA M3 IJIAKO-
aneGacTpOBLIX NJMT ¢ ABOHHBIMH CTEHKAaMH, M3 OJHHAPHBIX THICOOMHUJOY-
HBIX IJMT WM U3 OPYTOro MaJjoTelionpoBOAHOrO MarepHasa, uyTo6u He Obl-
JIO TIEPEOXJaXKAEHUS] BO3AYXa NPH HU3KUX HAPYXKHBIX TeMIepaTypax; 3TO
yXyollaeT TArYy U MOXKET BHI3BATh KOHAGHCALMUIO BOJSHLIX NapoB.

BoitsikHas nepeBsiHHAs yTelJeHHas L1axTa BBepXy cHaGxaercs Hed-
aexktopoM (pHc. 82). B ocHOBaHHM mIaxThl JenaeTcsl paccedxa, 4yTobn H3lde-
JKATh IepeTeKaHus BO34yXa M3 OZHOro Kopoba B APYToH B ciayuae Hapylle-
HHUSl TATH. B BHITSDKHOUN cHcTeMe HUIE He CTABUTCH peryJupylollas apMma-
Typa, KpOMe BO3AYXONPHEMHEIX PELIETOK C MOABHXKHBEIMH NEPLIMH.

A3pofMHAMHYECKUH pacyeT CHCTEM BEHTHJ/SALHH KHUJLIX 3AaHHH CBOIMT-
csi, COGCTBEHHO, K IPOBEPKe MPONYCKHOH CIOCOGHOCTH KaHaJoB IIPH 3a/aH-
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HOW KOHCTPYKLHMH HX, TaK KaK CeYeHMs BHYTPHUCTEHHLIX KaHAJOB IPHHH-
MatoTcsl KpaTHBIMH !/, KupnHya. B Hamem ciyvae Bce KaHajbl UMEOT MHHH-
manbHoe ceyenne 140 X 140 mm, BBUAY TOTO 4T0 B HHX DE€peMemaloTcs He-
3HayMTeJbHble U OAMHAKOBLIE MO BeJUYHHEe 06beMbl Bo3lyxa. Pasnocts com-
POTHBJIEHUH 3THX KAHAaJOB MoOXKeT ObITh NOramieHa COOTBETCTBYIOLUIUM [MOX-
GopoM pasMepoB BO3AYXONPHEMHBIX pemeTok. Kauajnbl BeHTHJISUFOHHBIX
6/10KOB MPUHHMAIOTC ONMHAKOrO CEYeHHs, XOrs mpasuibHee Gbuio Gbl Je-
JAaTh MX Pa3HOrO CedyeHHs B 3aBHCHMOCTH OT OGCJYKHBAEMOro 3Taxa.
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Puc 82 Buitaxnas maxra Puc 83. Pacuetnas cxema BeHTHJIAUHH
I — KpoBas, 2 — mok, I— wepgad- YETBIPEX3TAXKHOIO MKHJIOTO J10Ma
HOE NepeKkpbITHE L—pacxp}l Bo3ayxa B M3[zac

Tak kax Kanaael 06beIUMHSAIOTCS B KOpoGa Ha yepiake Ha PasHbIX pac-
CTOSIHUSIX OT WIAXThI, TO, 4TOOHLl CO30aTh MUHUMAJ/bHYIO DPA3HUILY B CONPOTHE-
JIeHUsIX, HYXKHO, BO-NIEPBLIX, KOpo6a ZenaTh YIIUPSIOUIUMHUCA K IIaxTe, a BO-
BTOPLIX, — GOJBIIOTO ceueHHs. TOJNBKO B 3TOM ciayuae MOXeT GbTh oGecre-
YyeHa GoJiee WM MeHee HafeXXHasl BRITSXKKA I[PH OTCYTCTBHM PEryJHpPyIO-
uleil apmarypsl. Ecad ckopocTh ABHMKeHHMS Bo3ayXa B kKopoGe 6yger B 2—
4 pasa MeHblle CKOPOCTH BO3JyXa B KaHajaX, TO CONPOTHUBJEHHe €ro CTAaHeT
HACTOJbKO HHYTOXKHOE, YTO UM MOIKHO npeHeGpeus.

Pacuer pasgmensiercsi Ha gBa sTana:

1) mpomepka mponyckHo#l cmocoOGHOCTH KaHaJ0B M 3aHaHHOrO CeyeHHs H
onpeneseHue ceueHus Kopoba;
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2) nonGop ceuyenuss maxthl. PacyetHas cxema npuseseHa Ha puc. 83.
[TpunuMaeM cpenHIOI0 TeMIIepaTypy BO3[yXa: B KYXHfX C yueTOM paGoThl
naar -+ 18° B caHyanax, oOTamJHBaeMbiXx NPUGOPAMH CHCTEMBI OTOIJIEHHSHA
(mpu f, = + 5°), rakxke +18° Pacuer nauunaem c yuactka /, UMelOlLero
HaUMeHbllee pacrnojaraeMoe eCTeCTBEHHOe aaBjaeHue H ..

Ydyactok /. Paccrosinue or uenTtpa BO3LYXONPHEMHOH penIeTKH 10
noroJsika cocrasiser 0,2 u, Tonmuna nepekpoitus 0,3 m. [IpuHuMaem BHICOTY
kKopo6a no HapyxHoMmy oOMmepy 0,6 m. Torza A, = 0,2 + 0,3 + 0,3=0,8 ».

Pacnonaraemoe ecTecTBeHHOe JaBJjeHHe

He, = hy (115 — 1519) = 0,8 (1,27 — 1,213) = 0,046 /.

[Tnowane ceuenus xanana f; = 0,14 X 0,14 = 0,0196 x2 CkopocTb ABHXKE-
HUS BO3/AyXa
51

=2 0,72 m/cex.
3600-0,0196

Uy
LeiicTByiolilee maBJaeHHe
2y 0,722.1,213

H,, = O = o6 = 0,32 xe/n?,

BeauynHa v He BHIXOAHT H3 NpPENENOB PEKOMEHAYEMBIX CKODOCTEH B BEPTH-
RanbHBIX KaHatax (0,5+1 m/cex).
[Tpunumaem d,, = 140 mm. Takum o6pazom,

RB1=10,0082-1,13.0,8 = 0,0074 re/m

3Havenue B = 1,13 npuaUMaeM no npuaoxenuio 1.

MecTHbie cOMpoTHBJAeHUsl. Bxoxgunasa pemeTka pasmepamu 200 X
X 200 mm [14], f,. = 0,0231 #% CrOpPOCTH BO3AYX2 B KUBOM CE€UEHHH pelleT-

— — . —_ 2 R

KH 0 3600-0,0931 0,61 m/cex; H, = 0,023 xe/m?. K. M. c. pemuerks, or
HECEHHBIH K CKOPOCTH B €e XKHWBOM cedenHH, & = 1,21; Z; = 0,028 xe/m>.

Tpu koneHa nmepeMeHHOro ceueHnus (puc. 84). K. M. c. Kosen:
£=0,74; L=1; Ls=1,02.

Koundysop npsiMOYyroJdbHBH MeXAy penieTKOH H KaHaaoM C
pasMepamy OCHOBaHUM: y pemieTkua 200 X 200 mm, y kanaaa 200 X 140 mn.

5 =0,04; T0o 5=28; Z,=2,8-0,032 = 0,0896 xeo/m?.
Tagum oGpasom,
(RBI+2);=0,125> H,, .
o
-

Nla A-A _J Hegmocrarox masmaenusi AH=0,125—0,046=

=0,079 ke/m?:. C yueToMm 3TOro HemocTalo-

4
=N Liero [AaBJeHUs JOJIKHBl ONpefensiTbCi ce-
YeHUe U BHICOTA HIAXTHI.
Yyactok 2. Ecau 66 BO3nyXomnpHeM-
= Hasi pellleTKa yyacTKa-Z Haxogunach Ha Oni-

N HOM YpoBHE C peleTKoH yuactka I, To pac-
nosaraeMoe fasJieHHe MJs 3TOTO yuyacTKa
6e3 yueTa noTepL AaBJeHHs B kopobe Obll10
6ol pasio X (RBI+Z),, t.e 0,125 xe/u?

Puc. 84 Caema py- [0 TaK Kak pelieTka yyactka 2 pacroso-

TH)'KHbIX Kaianaos XKeHa HHIKe pelieTKH ydacCTKa 1 Ha BBEICOTY

3Taxa, TO Ha ydactke 2 OymeT BO3HUKATDL

IOMOJIHUTEJBHOE €eCcTeCTBEHHOe HaBJ/eHHE.

=3(1,27 —1,213) = 0,171 x2/#2,

EN

H
Pacnosnaraemoe napjeHue Ha yuacTie 2

H,, = 0,125+ 0,171 = 0,296 xe/u2.

e
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IMotepto naBjieHus B kopobe BBUAY ee HHUTOXKHO MaJjol BeJHYUHLI He YUH-

terBaeM: Ly = Ly u d,, = ds, -

Bxoanas pewmeTka npuHdara paamepaMmu 150 X 150 mu; f, =
= 0,013 »2
Y (RBI 4 Z), = 0,193 xe/n?.

HM36ertok mabaenus 39% > 109%.
YuacTokg 3. Pacnosnaraemoe papieHue

Hy, = X(RBl + Z); + H,,= 0,125 4- 6 (1,27 — 1,213) = 0,467 xe/m*.
Bftoanas pemetka 150 X 100 winm; f, = 0,0087 m2.
Y (RBIH- 2); = 0,35 Ke/m* < H,.

Yuactog 4. H, =0,125 + 9(1,27—1,213) = 0,638 xe/m2.
CeueHMe BXOZHOH pelleTKH TaKoe Ke, UTO ¥ HA y4yacTKe 3, MO3TOMY IIo-
TePH AaBJEeHUsI HA MECTHBHE CONPOTHBJIEHHs OLMHAKOBBEI C YUaCTKOM 3.

Y (RBl - Z)g = 0,378 re/m?.

[1pu pacuere MBI MOJNYYUJAH Ha ydacTKax 2, 3, 4 U36LITKH DaBJAeHHA. DTH
W30BITKH MOXKHO [OracHTb OZHUM H3 CJAELYIOUIMX CIOcOO0B: 1) yMeHBUIHUTb
JKUBOe ceueHHe BXOMHOH pelleTKH; 2) IOCTaBUThb MiMGep WM IeperopoidTb
YACTb CeyeHUsl KaHasaa MeTalHYecKoU MIacTHHKOH.

Ecaun xe He nmpuGeraTs K HCKyCCTBEHHOMY CHHXXeHHIO ZaBJeHus (Zpoc-
CeJMUPOBAHUIO), TO Yepe3 KaHaJjbl PAa3HBIX ITaxel NPOXOAUTb Gyoer pasJauu-
HO€e KOJIMYeCTBO BO3LyXa.

OnpegenuM nmo dopmyne (77) KOJHYECTBO BO3AYXA, KOTOpOe molner
yepe3 KaHaJbl 3Taxen:

uerBeproro Ly = 51 m3/qac

TPeTLETO Ly =51 ‘/._()-'2&6_ =63 M3yac
0,193

Zo.a67_
0,35

nepBoro L, =51 ‘/—O’—GSS— =66 ,
0,378

Bcero XL =239,

=59 ,

BTOPOTO L, =51 '\/

s getbipex BeTBell pacueTHBIH pacxoj BO3AyXa
L =239-4 =956 m3/uac.

[To sToMy pacxony ompenensieTcsi MpoONyCKHast cnocoGHOCcTh waxtel. [lpu
pacyere Mbl He YYHMTBIBAJH IOTEPhb AaBJEHHsA B KOpoGe U NPHHAIH NOTEPH
JaBJIeHUs] B TPOUHHUKAaX OJHHAKOBHEE. DTH JONYLIEHUsS He OKa3bIBAIOT IOUTH
HUKAKOro BJAMAHHS Ha pe3yabraTt pacueTa. Tak, moTepu JaBJaeHHsi Ha Tpex
yyacTKax KopoGa cocraBisior scero auuip 0,002 xe/m? a pasudua B more-
psIX AaBJEHHST B TPOMHUKAX Ha OTBETBJEHUM He BBIXOAHUT H3 IpelesioB
0,001—0,002 xe/m>.

Ul axTa. Boicora mwaxTel ¥ KaHajJa YeTBEPTOro 3Taxa, CUMTast OT OCH
BO3JyXONPUEMHON pEeNIeTKH A0 yCThs, KOTODOe mNpHHHMaeM Ha | m Bhille
KOHBKA KpbIIH, cocTasaser 4,8 m, a ¢ yuetom gedaegropa — 5,5 m. Ceue-
uxe waxtel 500 X 500 mm.

BeauuuHa ecTecTBEHHOrO NaBJEHHUS

H, = 4,8(1,27—1,213) = 0,274 xe/n?
C yuetoM BbicoThl geduexiopa H=0,313 xe/m? d, =500 mn.
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Cxopoctb BO3yXa
956
= ———— = 1,07 njcex.
3600.0,5-0,5

Hunuamnyeckoe aasaenue H, =0,071 xe/u’.
Tak Kak m1axra M3HyTpH OOIIMBAETCS KPOBEJIBHOH CTAJbIO, TO NPUHHMaeM
»f = 1. [IpuBo/as JMHefiHble NOTEPH K MECTHBIM COIPOTHUBJECHHUSM, MOJYyYHM

npu -2—= 0,043 u ¢’ = %z ~ 0,043-4 = 0,172,

MecTHele conmpoTuBaeHuMs, Komneno. {; = 1,1.
VTenmenHuno i kKaamaH. {p=0,l.
Hdedbnekrop. =06l

¥ — 0,172 + 1,1 + 0,1 4- 0,61 ~2.

IMorepu namaenuss B maxte (Rl + Z) =2-0,071 = 0,142 xe/u?,
(6wne  motepu  masaenus X (RI+Z)qeq =0,12540,142=0,267 xe/m’.
3anac masienus 15%. TpeGyemasi npolnycKHas CIOCOGHOCTb MaxTh Obecrme-
yena. OcrajbHble TPY BETBH CHCTEMBI [0 Pacxoly BO3/Ayxa, TEYEHHSIM H
JJIMHE YYacTKOB aHaJIOTHYHBl PacCYMTAHHON BETBH.

NMpumMep 73. CnpoeKTUPOBATL CHCTEMY NMPUTOUHO-BHITSIKHOH BEHTHJ/ISIUMH -
C ecTeCcTBeHHBIM NOGyXKIeHHEM IJis MpaueyHoi, pa3MelleHHOH Mok CaHHUTap-
HO-TEXHHUECKUM GJOKOM B IEPBOM 3Taxke UYeThIPeXITaXKHOro 3pauus obre-
wutusi. TengocHa6xeHne npaueyHod — OT LOMOBOH KoteabHo#. TennoHoCH-
renb — nap nasiennem 0,7 ar. Iljgad npadeynoil mokasan Ha puc. 85,a
MecTo pacnosoxenns 31aHua — paiton MuHcKa.

a) ﬂ]]—]ﬁ T
== 3 K

o 4y
E 5 ;f TEE § 7
I]:|_’ ?l | ]
g s B ]
I - e d= , /[0 —
A7 77777 T{ N -
,7'_1 {H’___Jj_ 8-3 * 6 1: | m ‘
*r@ A antnn N LA
al l==IA}°—“—'l = ! e B

Puc. 85. ITpoeKT BEHTHAALKK NMpPaUEUHOH
a — naau; 6 — paspes no A-A; I —rtam6yp; 2 —rapaepo6 M oxupanbhag; 3 — aym; 4 —
yBopHas; 5§ — crupanbHoe OTAENeHHe; 6 — CYUIWIBHO-TJIaJHNbHOE OoTAe/eHMe; 7 — KJIaf0Bas;
8 — cywnnbHbil mkad; 9 — NpurtouHast maxra; [0 — Bo3ayxoaabopyast waxta; [1-1 — npurou-
Haa CHUCTEMA BEHTHAAUHH; B-2, B-3 — BBITHXKHBIE CHCTEMBI

Pewewnue OnpepensieM Bo3gyXooOMeH MO KPaTHOCTAM U CBOJHMM
naHuble B taba. 25. [IpHHATH clefylolive CaMOCTOSITeJNbHbBle CHCTEMEl BEH-
THASAHU: npuToyHast Ne 1 W BeITsRHEIE Ne 2 § 3, U3 KoTOpBIX cucteMa Ne 2
oficiyxiBaer cTupanthoe othenenue, a Ne 3 — cymusblo-IraaguAbHOE.

BuITsRKKM OT yOOpHOH, IyLIEBOH, NOMeILleHHA OXHAaHHA M KJAaZoBOf
OCYLIECTBJSIOTCA CaMOCTOSITEJIbHBIMM KaHajgaMH. KaHajabl BBIBOISITCH HA
yeprak. '
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TaGauwma 25

T KpaTHOCTH 0OMena BOS}!yXOs()ﬁMCHN
eMmepary- O6beM 10- B M3/4ac
HaHMEHOBaHHe NOMEeILeHH A pa BH'VTPQHM MemeHns
Hero poaay-| M-
Xa B rpag. + — IPHTOK BLITSKKA
o
Fappepo6 u omupatsus . 15 45 3 4 135 180
11me§ 12 3 5 - 36 60
Y6opyas . . . . . . | 15 12 — — — 50
Oraenenns:
cTipanbioe . . . . . - 15 170 6 7 1020 1190
CYWHIBHO-TAAHAbHOE . 15 170 4 5 680 850
Kaagosas . . . . . . . 15 10 1 1 10 10
1881 2340

BrITSXKHOH Kauasa OT AyumleBOil pasmeuniaercs B oOulem 6J0Ke Kallaaon
OT AyUIEBbIX BBILIEPACIONOXKEHHBIX 3Taxel, a OT y6opHOH, OXHAAIbHH U
KJ1aJcBOH — BO BHYTpHCTeHHnx Kavanax. Kanas or yGopHoii npaveuHoi
Ha dYepiake o6beIuHAETCH ¢ CHCTEMOH BBITAXKHBIX KaHAaJOB OT yOGOPHBIX
O0ILEeXHUTHA, @ OT OXHUAAJbHH M KJAaJ0BOH — C BBITHKHOH CHCTEMO BCIIO-
MOraTe/bHBIX MOMeL(¢HUH.

NMPUTOYHASR CHCTEMA

3abop HapyKHOro BO31yXa NPOH2BOAHTCA Yepe3 BO3gyX03a6OPHYIO ax-
TY C NMOJOrPEBOM BO3IYyXa B KaMepe, YCTAHOBJEHHOH B MOMEL{EHHH KOTeJib-
HOU. B xauecTBe HarpesaTespHbIX NPUGOPOB NPHUHATH pagHatopsl M-140,
pacrno/oxeHHble B ABa spyca. [Iputounbll BO3LYX NojaeTcd MO llaaKoGe-
TOHHOH MIaXTe B BePXHIOK 30HY CTHUPAJbHOIO H CYHIHJIBHO-IJIAAHJIBHOIO OT-
Aenenvi. Pasmaya Bo3jayXa B roMeLleHHs MDPOH3BOAHTCA BO3AYXOpacipe-
Henu1ensiMI NIOCTOSTHHOTO TPSAMOYLOJbHOTO CEYEHHs, BBIIOJHAEMbIMH U3
KPOBesIbHOH ctanu. B ctupaspuoe  orgeneHue  ropaercs 1020 m3/4ac
BO3yXa, a OCTaJbHOe KOJIHYeCcTBO BO3AyXa HANPaBIsieTcsi B CYUIMJIbHO-TJA-
OMJIBHOE OTHeJeHHUE.

Pacuera Bosgyxopacnpenenurenefl He NPUBOJUM, TaK KaK METOAMKA ero
noapo6uo usnoxena B raase [II. OcraHoBUMCS JMHIIL HA TENIOBOM pacue-
Te MaXThl U KaMepBHI.

Ha puc. 85,6 npuBenen paspes mo KaMepe H maxraM. Ceyeline BO3LYyXO-
3abopHolt maxThl NpHHATO 1300X 650 mm. 3a60p HapyKHOTO BO3AYXA OCY-
HIeCTBJIACTCS TPeMSl HeNOABMIKHBIMM KAJIO3HHHBIMH MeTaNJIHYeCKUMU pe-
IIeTKaMH Ha BBICOTe 2 M OT ypoBHs TpoTyapa. B coorserctsuu ¢ pasmepamu
CeYyeHMs aXThl PeIIeTKH NPHHATL ABYX THHOB: JKM-1 n JKM-3.

IloTepu paBaenus B BO3Lyxo3aGopHoil liaxTe

L (R31 - Z) = 0,083 xe/m>.

YuiTbIBag BBICOKYIO BJIAXKHOCTb BO3AyXd NOMeUIeHHH npaueyHod, HapyK-
HBIH BO3JIYX DY MOlaye ero B BePXHIOW 30Hy MOLOTPEBAETCs J0 TeMIeparyphl
+25°. Pacuernas 3uMHsAS BEHTHJSIIMOHHAS TemIepatypa B Muucke fy, =
=—]0° Pacxon Tensa Ha Mogorpes BO3AYyXa

Q = 1881-1,185-0,24[25 — ( — 10)] = 19000 xras/zac.
Heo6x011M0 MOICUNTATE KOJHUECTBO YCTAHABJIMBAEMBIX PajHaTODOR,

4TOOBI, HCXOMS M3 YCJOBHA WX Da3MCIUeHHs, ONpeleinTh pa3Mephl CeueHud
KaMmephl.



Ilnowans 3a30pa MeXRIAY CEKIHAMU AJIsI NPOXOAA BO3AYyXa OPUEHTHPOBOU-
Ho cocrtaBaser 35% ot naomanu npuGopa. Paauaropsl ycTaHaBaMBaioTCs
nox yraom 60° K ropusoHty. CKOPOCTb MpPOXOZAa BO3LyXa Hepe3 KHUBOe ce-
uyeHHe paJHaTOpPOB

v
v = 525 08 60° m/cer, (168)

’

rje ¥ — CKOPOCTb BO3AyXa B NPUTOYHOH InaxTe.
IIpumeM mnpepBapuTenbHo raGapuThl ceueHus: npuTouHOH KaMepht 1700
0,48
X650 mm, Torna v=0,48 m/cex u v':o*_%-o,5=o,7 mlcex. Koabduunenr
Tenjonepenaud £ npuGOpPoOB pe3Ko BO3pacTaeT MpH MOBHIUEHHHIX CKOPOCTSIX
OBMXKeHUs Bo3fyxa. Tak Kaxk AaHHBIE 3aBUCHMOCTH R HOBEHLIMX THIIOB pa-
IHATOPOB OT CKOPOCTH INpOX0Ja BO3AyXa OTCYTCTBYIOT, TO BOCIOJb3yeMcs
ipadugomM Jas paguaTopoB «['amMMma», npHBeHeHHbIM B KHHre mpod.
B. M. Ame [21]. TTo stomy rpaduky =11,3 kxas/m? uwac epad; conpoTHs-
Jgenne paguartopos h=0,025 xe/m2. Cpepnsin TeMmmepaTtypa TEIOHOCHTENS
Lep, =1, ="t = 114,8°, roe ¢,— teMneparypa koujeHcara,f, —napa.
CpenHssi TeMmepaTypa Bo3dyxa
— 10+ 95 _
lep, = e = 7,5%

At, = 114,6 — 7,5 = 107,1°.
TpebGyemasi nOBepXHOCTb Harpesa pajavaTopoB
19 000

—— 1,05 =16,5 x2,
11,3-107,1

rae 1,05 — nonpasounblil Ko3hQUIHEHT Ha yncI0 ceKuui B KakaoM npubope.

o 16,
YHucao cexuuil paguatopoB «[ammay» Ne 1 n= 06—22 = 66 mT. nepecunThi-

BaeM Ha UMCJIO ceKlui paguatopos THna M-140.
Takum o6pa3om, Aas paguaTopoB:

LJamma® Ne 1. ., . . . ., e e e e e oo Joum=0,261 M¥°
M'140 ................. e e e e e fg-)\--M:Oy31 »

Orciofa 1y = 66-2 _ — 56 wr.
0,31

YcranaBnusaeM uerbipe npubopa no 14 cexnuii B kamaoM. Hlupuna cek-
uuyn papuatopa M-140 c yuerom npornanok 97 mm. Hauna ogHoro npubopa
97-14=1358 mm<C1700 mm. 3amac LJWHB [NO3BOJUT OCYUIECTBUTH NOABOZKY
K npubGopam B Kamepe. OO6uiue notrepd pasJeHus B o0euX HIaxTax COCTaB-
astior 0,11 xa/m2.

Pacrnonaraemoe ectecTBeHHOe HaBJleHue AJ5 NPUTOYHOHR CHCTEMBI BEHTH-
AALAU

H, = 0,9k (15 — 7s5) = 5,9(1,27 — 1,185) = 0,45 xe/m?,

rae 0,9 — kosdduuuenT yuera samaca AasienHs B pasmepe 10% or H, Ha
HeyUYTeHHbie CONPOTHBJEHUST;
h — paccTosinMe IO BEPTHKANH OT LEHTPa Harpesa BO3AyXa X0 OCH
BO3AYXOpaclIpereauTens.
Pacnonaraemoe pasienyue [Js BO3AyXopacrnpeneanTenei

H, = 0,45 — 0,11 = 0,34 xe/u?

ITpuHnMaeM ceueHusl BO3yxopacnpenenurtesnedl: AJs CTHPAJBHOFO 3aja
500400 av, nns cymu/bHO-raguabHoro 420X 400 mm.
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§ 21. BEHTHJ/ISILLUA MEXAHHYECKHX HLEXOB

Texnosortueckuit mpounecc B 3THX LeXax CONMPOBOXKIAAeTCA HE3IHAYUTeNb-
HbIM BBIAEJEHHEM TelJa H BJar, Bompoc GopbObl ¢ KOTOPBHIMH pelliaercs
0OBIYHO MyTeM ycTpoHcTBA eCTEeCTBEHHON NPUTOUYHO-BBHITAXKHON BeHTHAANNU
¢ mofauedl Bo3nyxa yepe3 OKOHHble ()paMyrd U BBEITAXKKOH uepe3 doHapH u
mwaxtel. [Ipu KpatHocTH BO3ZYyx00OMeHa, He NpeBbINAIOLIEH eNMHUUBI, HO-
IycKaercss HeOPraHH30BAaHHBIR NPUTOK HAPYKHOrO BO3AYyXa B XOJOAHBIH Ie-
pHOJ ropa.

Mexannueckasi BeHTH/IALMA JONYCKaeTcs B TeX cjaydasx, Korga Ha OAHO-
ro paGouyero npuxoautcs obbeMm (noMemenus) MedHee 40 w3 a Tagxke mpn
HAa/JUYHH CTAHKOB, PaBOTAIOIUX ¢ NPUMEHeHHEM 3MYJBCHH, 1 060PYIOBAHHS,
BBLAGJSIOIIEr0 BPEJHOCTH B BHAE NBLIH, Temsaa U ra3oB (HanpuMep, mpu pa-
f/0Te NOJUPOBAMBHEBIX, IITH(POBAJBHLIL, 3aTOYHLIX CTAHKOB M CBAPOYHLIX an-
naparos).

CpenctBaMu BeHTHNAUMH B MeXaHMYyeCKHX L€Xax HOJXKHa IOALEPKH:
BaThC TeMilepaTtypa B paboueil 30He B auMHUH nepuon 16—20° B merHUil—
ne Gojee yeM Ha 3° Bbille HAPYXKHOH, @ OTHOCHUTENbHAS BJIAXKHOCTL B Jr06oe
BpeMsi roga HoJXkHa GuiTh He Boimte 700,

B 3aTOYHBIX, MOJAUPOBAJBHEIX M WJAHGOBaJbHBIX OTHeJeHUIX MeXxaHHye-
CKUX 11eXOR 0053aTe/JbHO YCTPOHCTBO OTCACHIBAIOIIHX YCTAHOBOK JJs yAaje-
HUS IBLJIM OT PaBoTalolIMX CTAHKOB, €CJAW OHM He UMEIOT BCTPOEHHLIX Iblie-
VAABAUBAIOIHNX H NBJIEOYUCTHBIX YCTPOHUCTB. B 3aBHCUMOCTH OT TEXHOJOI'H-
4ECKOTo Ipollecca ¥ KOHCTPYKIMHM CTaHKOB mocaeqide o6OpyaymOTcs Mblie-
IIPHEeMHHKaMH B BUJE KOXKYXOB UJIH BOPOHOK.

Heo6xonuMo oTMeTHTb HEKOTOpBle crenubuyecKHe TpeGOBaHHUs, Npelb-
ABJfAeMble K KOHCTPYKIHAM OTCACBIBAIOIUX YCTAHOBOK:

1. BosoyxoBoan MOMXKHBEI H3rOTABAUBATLCA M3 TOHKOJUCTOBOR cTaJil,
TOJNIHMHA KOTOpO# mpHHHMAaercs mo Tabu. 26.

Ta6auma 26

ToJIHHE CTaIH B MM TonmkHa craau B MM

JuameTp BO3IYXOBOZOB JlnameTp BO3-
pB MM Ha TIPAMBIX LA CORLMHM- | yyyopon0B B MM| HA TIPAMBIX | 145 COCIHHR-
¢  yuactkax TeAbHBIX yuacrxax TeAbHBIX 4acTef
yacreit
195 0,63 0,7 545—660 0,82 1
215—320 0,7 0,82 775—885 1 1,25
375—495 0,76 1 — — —

2. IlpucoennHenue OTBETBJIEHUHA K MarucTpaJdbHOMY BO3JyXOBONY HOMKHO
OCYLIECTBJASATLCA cGOKYy WM CBEpPXYy NOA yrsoM 15° YcTamoBKa KpecTOBHH
e J0nycKaercs.

3. Ha nmpsampix yyactkax Tpy6ompoBonoB, a TaKxKe BOJIH3H COEIHHHTE!]b-
HBIX YacTell HeOGXOAMMO MpPefyCMaTpHUBAThL MPOYMCTKH B BHAE JIOYKOB, Ile-
)eKPBIBAEMBIX IBHIKKAMH.

4. lpucoeanusrs BO3LYXOBOIbl K MeCTHBIM OTCOCaAM CJAeAyeT 1o ABHU-
KENMI0 MblJIeBOro (¢akena.

5. KpemnieHue BO3AyXOBONOB H NLJIENPUEMHUKOB JOMXKHO GLITH He3aBH-
CHMO OJHO OT APYroro.

6. B oTnenenusx ¢ GOMBIIMM KOJHUECTBOM CTaHKOB DPEKOMEHIYeTCs HHK-
Hfsl Pa3BOJKA MarucTpaJlbHbIX BO3JYXOBOJIOB.

7. I1pu BbiOope gHaMeTPOB BO3LYXOBOAOB CKOPOCTH B NOCIETHHX NOJIK-
Hbl HasHadaTtbCsd B npefenax: 18—25 m/cex — npr obanpKe, 3aTOUKE H LIAH-
tdoBanuu; 14—20 m/cex — NpH MOJHPOBAHHH.
© " JLAa OuHMCTKH BO3JyXa OT MBUIH IPHMEHSIOTCS TBIAEOTIRNHTAIN UJlu Ope-
Iaemble BOJOH (UABTPHL
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8. Ilo coobpaxenusm noxapobe3onacHOCTH He AONyCKaeTCs NpHCOelH-
HeHMe I[IBJICNIPHEMIIHKOB IOJAHPOBAJNBHBIX CTaHKOB, 060PYLOBAHHBIX BOHAJIOY-
HBIMH HJH MaTepuaTBIMH KpPYraMi, K CeTH BO3AYXOBOJOB OT WAHGOBAIBHBIX
1 3aTOUHBIX CTAHKOB, OT KOTODBIX IPOCKAKHBAIOT UCKDHL.

9. Ilpurounbli BO3AYX NONAETCH B BEPXHIO 30HY NMOMEIMEHHH ¢ IbLis-
KMy craHkavi B pasmepe 85—90% ot o6bema BHITAXKKH.

10. Ecau npuisinide cTankd pa30pocaHbl no Hexy, TO ylajedne IblIH OT
HHX ¥ OYHCTKa BO3JyXa OT NbIJIM NPOU3BOAATCH B MHAMBHAYAJ/BHBIX arpera-
12X, paBoTAIOUIMX Ha PEUHPKYJISIIHIO.
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Puc. 86. Ilnan BeHTHASHUH MexaHOpeMOHTHOTO Lera

| — YHHBEDCAJbHO-34TOUHBLI CTAHOK; 2 — 3aTouMbii  CTAaHOK; 3§ — TOYRAbLHLIN

cTaHoK; 4 — oGAMpPOHHO-IUAHGDOBANBHBI CT1AHOK; 5 — r'a30CBapoYHbLIl nocr; § —

naHesaH, 7 — Waxrta; 8 — nrlenpuemunx; B-1, B-2, B-3 -— BLITAMHbIE CHCTEMBI,
I1-1 — nputounan cHcTeMma

IMpumep 74. Ha puc. 86 usobpakeH NjaH MEXaHOPEMOHTHOIO Iexa rJaas-
HOrO MpOM3BOACTBEHHOTO KOpNyca pPEMOHTHO-MEeXaHWueckoro 3amoja. Ha’
ale NoKasaHo TOJBbKO o6opyAoBanue, BhlAeddlolmlee ppeptocTu. K mexa-
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HODEeMOHTHOMY IL€Xy C OJHOH CTODOHH NPHMBIKAaeT rajbBaHHYECKUH ueX, a
€ Apyroil — KysHeuHo-TepMmuueckuid. JlaTy pellleHne BeHTHAAUMH 1exa M pac-
CYUTATh OJHY H3 OTCACHIBAIOIINX YCTAHOROK.

Pewenune B Hamem npuMepe XpaTHOCTb BO3AYXooOMeHa 1o H3GBLITOU-
oMy TeIlJly H BJare, BbliensieMbIMH pa0oTalOIMMH CTaHKaMHU H JIOJAbME, B
3HMHHH U nepexoJHbll nmepHoasl HaxoauTcs B npefenax or 1 po 3. 3r1o 3na-
UHMTEJLHO MeHbIIe KPaTHOCTH BO3ayxoobmeHa npu Gopbbe ¢ BpPeAHOCTSIMit,
BbIAeNseMbIMY IIBIJIAMIMMH CTaHKAMH M Ta30CBapoudbM ob6opynosanHeM. Hro
KacacTesl 60pp6bl ¢ H3GLITOYHBIMH TeIJIOBLIACACHHSAMH B JETHHII NepHoi, TO
3TOT BONPOC pellaeTcs CPeACTBaMU aspauud (cM. mpuMep 24). 31ech MH ero
He OyaeM paccMaTpHBarTh.

K o6opynoBaHH1o, KOTOPOe TpefyeT YCTPOHCTBA OTCACHIBAIOUIUX YCTaHO-
BOK, OTHOCSATCA CTaHKH: YHHBEpCaJbHO-3aTOUHON [/, 3aTOuHble 2, TOUHALHBIHA
3, o6AnpouHO-IAU(oBaIbHbIe 4, a TaKXKe CTAHKH M anmapaTH IBYX ra3ocBa-
POUHBIX TIOCTOB 5.

CTraHxy, oTMeUeHHbIe Ha IJiaHe mo3unuaMu 3 H 4, cHa6GxalwoTes Aad OT-
coca IbIJH 3aWINTHBIMM KOXKYXaMH, a 3aTOYHble CTAHKH — BODOHKAMH, TakK
KaK 110 XapakTepy paGoTbi Ha HHX He HMEETCs BO3MOXKHOCTH YCTaHOBHTH
KoKyxH. [lbiienpHeMHHK YHHBepCaJbHO-3aTOYHOIO CTaHKa COEAMHAETCH C
BO3/IYXOBOJOM C NOMOIIBIO THGKOTO ulManra auamerpom 80—110 mm.

Ha puc. 87 mokasaHsl 3CKH3bl NLLIENPUEMHHUKOB [J/s1 BCeX THIIOB CTaH-
KOB, YCTAHOBJIGHHBIX B MEXaHOPeMOHTHOM IleXe. KoXyXxu u3roTaBiHBaloTCA
13 JHCTOBOH CTalyd WJAH KOBKOro uyryHa. HtoOsl n36exaTh H3JNHIIHEro MI0J-
coca BO3JyXa, 3a30p MeXAy KpyroM M GOKOBHHAMH KOXYXOB Gepercs He-
3nauntenbhuii (10—15 mm). Io artoil ke npnuuHe 3a30p Mexkay obpasyio-
IIMH HOBOro OOPa3sHBHOrO KPyra M UHJMHIPHUECKON MOBEPXHOCTLIO KOXY-
xa npunuMmaercs ot 20 go 60 mm. Tak xak 1o Mepe HMCTHUPAHHUSA IMAMETP
Kpyra yMmeHbllaercs, TO aJs Toro, yto6el ofecneyuts 3ddeKTUBHOCTDL meficT-
BHA MblJIENPHEMHHKA IIpH yBeJHYEeHHU 3a30pa, ero HeoOXoauMo cilabGxaTb
IIOJIBUKHBIM KO3BIPbKOM, KOTODEIH Oyaer IpefoTBpamiarh BhOpachHBaHue
BO3AyHIHOTO (DaKesia U3 [bIIENPUEMHHKA. BXonHoe ceueHue BOPOHOK OTCOCOB
06bI4HO JelaeTcsl NIPAMOYTOJNbHON MM KeBaJApaTHoi ¢opMul. PekoMerayioTcs
CAeLyIOlULe CeueHHS BXOINHBIX OTBEPCTHil BROPOHOK: [IJ1 3aTOUHOrO CTaHKa
70X 85 mm, gAs YHHBepCaJbHO-3aTOYHOro craika 90X 120 ma.

OmnpenensieM KOJHUECTBO BO3AYyXa, OTCACHLIBAEMOr0 OT CTAHKOB {CM, IJja-
ry II), u cROAMM noJsyueHHBlEe maHHble B Tabua. 27.

Pacxol Bo3lyxa Ha rasoceapounsie noctsi L=3000X 2=6000 x%/4ac. O6-
il o6beM BuITAXKKY B nexe 12020 w3/uac. KpaTHocTs BO3gyxoo6Mena h,3.
I'lpn rtaxoit kpatHOCTH oOMeHa Hy:KeH MeXaHHUYECKHH MPUTOK BO3AVXa, TAK
KaK Iex He uMeeT H36bITOUHBLIX TeNJOBHAeJeHHH. YUHTHIBasA COCENCTBO ralb-
BAaHHMYECKOr0 M Ky3HEUHO-TEpMHYECKOro 1exoB, o0beM NPUTOKA NIpUHHMAeM
pPaBHBIM 00BEMY BBITHKKI.

Ilng ocymecTBieHHs BEHTHUASUMU B Hexe HeoGXOAHMO CIPOEKTHPOBATH
yeTbIpe CHCTEMBl: OJHY NPUTCUYHYIO M TpH BHITSUKHbIX. [lpu f,=-+10° mpe-
AycMaTpHBaeM €CTeCTBEHHBIN INIPHTOK BO34yXa uepe3 OKOHHble ¢paMyru.
IlpHTouHas Kamepa ycTaHaBJWBAeTCs Ha IJIOWIaflKe Ha BmcoTe 4 m OT no-
na. ITogaya BO34yXxa B 1eX NPOU3BOAMTCH HA BHICOTE O M BO3AYXOROAOM ¢
TpexAuddy30pHBIMH HacagKaMu AuaMeTpoM 375 M.

OtcacslRalomas ycraHoBKa B-1 cnpoeKTHpoBaHa OT CBapOYHHIX IIOCINB,
Ja KOTOPHIX yCTAHABJAHBAIOTCS NaHeNn paBHOMePHOro BcacwBaHmnd, B-2-- or
0611pOYHO-LUINH(OBANBHBIX CTAHKOB U B-3 — OT CTaHKOB yHHBEpCasbHO-3a-
TOYHOT'O H TOUHJILHBIX.

Ha puc. 88 uzo6paxena cxeMa, a B Taba. 28 npueeneH pacueT cHCTe-
vl B-3.

CKopocTH BO3JyXa Ha ydyacTKaX BCacblBaloUIEro RO3JYXOBOAa UPHHSATHS
B npenenax 18-+-25 m/cex, a na HarHeTaTenbHoOM yuyacTke —8 a/cex. Ilpugse-
fAeHHas gaHHa ruOxoro wiaura (ywacrok /) ¢ yuetom roszgduiienta ie-
poxoBatocTn B=3,16 cocraBnaer /Iy, = 9 s. Bo Bcex TpofHHKaX NpUHATH

11 3ak. 68 16}



Prc. 87. Tunul nb/enpHEMHHKOB

a-- 0T YHHBEDCANBHO-3aTOYHEIX CTAHKOB 3A-64; 0 — OT 3aTO4YHBIX cTaHkoB 3693: 6 —or
TOUHJABHBIX CTaHkoB 3630; e—or mHQOBAMLHBIX CTaHKOB 3M-634

Tabauwa 27

Pacxox B(31iyxa
[ao- B MI/ude
Tun Koan- | manb Nuamerp (Koanuectno
Bux C""a““] cTaHKa | 4ecTBO |BOPOHKHM|KPYra B MM| KPYros
B cM? Ha OQAHH
CTaHoOK BCero
—
!
YHupepcanbHot3aTOU-

HBH . L L. . 3A64 1 108 200 1 800 800
3arouublt ., . . . . 3693 2 59,6 250 1 450 900
Tounapaw# , . , . . 3630 1 — 400 2 1440 1440
Oo6nupouto-imandio- ’

BaabHbIE ., . . . 3M-634 2 — 400 2 1440 2880

v 6020
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VIIIbl OTBETBJAEHHH a==15% paauyc 3akpyrieuus orsofos R=2d. Tak kak
HeBSI3KH BO BCEX ONyCKaX NMPHHSATH PABHBIMH HYJIO, TO PaKTHYECKH PACXOMAbI
BO3JyXa IOJyumJuch: Ha yyacTke 4—430 x®/uac, Ha yyacTKe 6—
1 500 m3/4ac, uTo sIBJASIETCS HEKOTOPHIM OTCTYNJEHHEM OT JaHHBIX Tabna. 27
(cootsercTBRenno Ha 20 u 60 m®/aac).
Taxkue oTcTyneHns 6€3yCJOBHO MOLYT
6bITh JonymieHs. M3ameHnenHe pacxoja
BO3Jlyxa Ha yyacTkax 4 M 6 yuTeHO
npH pacyere COOTRETCTBYIOWMHKX ydacT-
KOB MaruCTpajbHOro  BO3AYyXOBOAA.
ITepecueT pacxonoR BO31yXa NPOHU3BeE-
nen no dopmynae (77). K. M. c. Tpoii-
HYKOB 'B3SITHl M3 TAOJHUIBl IPHIONKE-
uusa VI. I1pu pacuere mnpHHATH: OISR
BopoHok [ =0,5, a8 KOXYXOB
g=05.

IIpy HayanbHOH 3aNBJIEHHOCTH
Bo3ayxa K;= 1000 me/n® onpegensiem
no dopmydae (158) tpebyemylio 3ddex-
THBHOCTE OUHCTKH!

1000 — 150 Pue, 88. Cxema oTcoca NulM OT CTAaHKOB

‘fz = _T.O_O— _ 0/85. MEXAHODEMOHTHOTO Lexa

Ilns odrcTKH BO3AYXa OT MBIH NPUHAT NbIJIEYJIOBHTENb YAapPHO-CMbLIBHOTO
aeiicreus YCO-JIMOT Ne 6!/, DtoT melleysnoutens 6Gosee KOMIAKTHBIH.
yem ckpyO66ep. ConpoTusjaende nelieynoButens H =65 ke/u2 Ofmue notepwu
Aasiienns B cety H=122+65=187 xe/n® C yueroM noxcoca pacxoiBo3ayxa
L = 3180 1,1=3500 m3/aac. K ycTraHOBKE NMpUHAT HEHTPOOEKHBIA BEHTHJISA-
rop L1B-55 Ne 3.

Tat6auma 28
g1 § % W S Y = |22
s N ~ « Y
IR R - AR P
> = a @ @ T = = 2 |5E%
2| o ~ > ‘l" ‘l" = ~® x x = T |23
1] 800 91 110 |19 0,125(1,125( 0,65(1,775/22,09|39,4 | 39,4 — —
1 800 31 115 121,410,143)0,4291 0,61)1,039/28,03(28,6 | 68 — —
2] 450 4 90 {19,710,185(0,74 2,14/2 88 123,76 (68,4 - | — —
3 [1250] 1,5] 150 {20 0,1 0,15 |—0,08{0,07 (24,48 1,721(69,72 — —
4 1 45Q 4 95 |17,8{0,185({0,74 3,37/4,11 | 18,95177,7 — 11,1 - 43¢
516801 1,5( 165 |[21,810,091|0,136) 1,008|1,144|29,08{33,2 |102,92| — —
61 720 1,2| 115 |19,3]0,137]0,165| 3,15/3,315/22,8 |75,5 — — 750
6 11440 3,5| 150 |22,6]0,1 0,35 0,25/0,6 131,25]18,8 — —
— 8,4| 1500
713180 1,2] 215 |24,6|0,067(0,07 | 0,11 |0,18 |37,02| 6,66(109,58| — —
8 |3180,11,5]| 375 |8 0,04 |0,46 | 2,72 13,18 | 3,92(12,42(122 — —

§ 22. BEHTHJAALLHA CBAPOUYHbBIX U EXOB

OcCHOBHOM NpPHHUMI BEHTIVISIMH CBAPOYHLIX LEXOB: MEETHAS BbiTAKKA
OT CBapPOYHBIX [IOCTOB NPH CBapKe M pe3kKe HeBoJbMINX geTadedl W obleo6-
MeHHas CHCTe€Ma BEHTUJAIMH IIPH CBAPKe rPOMO3AKHMX KouCTpykumil. [Toaa-
Ya [PUTOYHOrO BO3AyXa MPOU3BOAMTCA B Pabouyio WM BEPXHIOW 30HY.

Croco6bl Bo3ayXoo6MeHa H3JOMKeHB! B rnase Il M mosTomy 31ech He
MPHBOAATCS. B 3UMHMIT NepUOd BO3AYX NOAAETCS: B 3J€KTPOCBAPOUHBIE LEXH
¢ temmeparypodf 10—12°% B rasoceapoutsle — 15—16° B aeruuit mepmon
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neperpes BO3AyXa B paboueil 30He NOMycKaeTca Ha 3° BblIE HAPYXKHOrO
BO3IyXa.

Mpumep 75. Paccuutarh CHCTEMY MPHTOYHO-BLITAXKHOU BEHTHJISAUHH
3JIeKTPOCBAaPOYHOro lexa, 060pyAOBAHHOFO YETbIPbMSI HHIMBHAYaJbHBIMH
KaGUHAMH M JBYMs OTKPBITHIMH ITOCTAMM Uil CBapKH M De3KM MeJKHX H
KpYNHBIX jeraseil.

B Kaxjaofi KaGuHe yCTANOBJEHbl CBapOUHbIE CTOJNBL pa3MepaMu
1400X 800 mm u crapounble TpaHchopmarops: Tuua CTI-34, Koabdunuent
OHOBPEMEHHOCTH PaGo1bl MOCTOR paBeH eaurHie. Ha puc. 89 npusedeH
nJaH uexa.

d=885

a-685
Yy 2

[~ (s}
J /maaaﬁaﬂ 4-595 4595 o660 a-660)
(—ﬁ] LR
G =

00 0 S
500 o 250 §
20000 [
A == G === BN S A —— R o . ————— R

N7

Puc. 89. CHcreMa BEHTHAAUMN 3J€KTPOCBapOUHOrO Uexa

I — ocenolt peutusnaTOp ML Ne 8; 2 — cBapouHble TpaHCHOPMATOphl; J — NPUTOUHAS CHUCTEMa BEH-
'rmmunn, 4 — BLITSIKHASA CHCTeMa

Pemwenune. Tak kak ceapka ¥ peska MeTaJjja NPOH3BOAATCH Ha CTPOro
3a(hMKCHPOBAHHBIX MeCTaX, TO BBHITSKKY NpeLyCMaTpHBAaeM B BHIE MECTHHIX .
OTCOCOB, OT KOTOPHIX COOPHBIM BO3/YyXOROIOM HMCIOPUEHHH BO3AYX yaajser-
cs Hapyxy. I1puTok npejgycMarpuBaem ofuiMil MexaHUUeCKHil ¢ TIOOrPeBOM
B 3UMHee BDeMs BO3AyXa OO0 TeMIlepatypul -+ 12° y mogauedl ero BJIOJb Ha-
Py:KHOH cTeHbl yepe3 nepdopupOBaHHLIH BO3AyXopacnpexenutenb. [Ipu Ta-
KOA cXeMe BO3AyxooOMeHa HcKJ/OYaercss BbliOWBaHHe rasoB W NBIAW U3 CBa-
pounblx KabuH. B serHee BpeMs MPUTOK OCYIIECTRASIETCS Yepe3 OKHA. B Ka-
uecTBe MECTHBIX OTCOCOB HA MOCTAX S CBaPKH MeJKHX ferasedl NpHHHUMa-
em naHeau HHx. C. A, YepuoGepexckoro pasmepamu 0,9X0,845 u (puc.
90), a na mocrax /s CBapKH KPYIHBIX jeTajedl — ABYCTOPOHHHE IIOBOPOT-
Hele BO3gyxonpHemuukn JIMOT-1 ¢ pasmepamu naneneit 0,9X0,45 u (puc.
91). bnaronaps HaKJIOHHOMY INOJIOXKEHMIO 3eDKasa maHened, daken ucrop-
YEeHHOTO BO34yXa OTKJOHSETcH OT 30HbI AbIXaHWs cBAapuIMkoB. [Ipudnmaem
pacxon Bozayxa 3300 m3/zac na | M2 raGapuTHoil niomwaau nanenei [22].
O6beM BHITHKKH Ha OJHY MaHe/b

L’ =0,9-0,845-3300 = 2500 s?/xac.

Uro Kacaercs Bosayxonpuemuukor JIMOT-1, To s A0CTaTouYHO MOJIHOro
yIaJieHUs1 Ta30B H NbUIH HeoGX0AHNMO, YToOB! IIPOU3BOAUTENbHOCTE KaXIAOT0
H3 HHX cocTaBasaa 4000 m3/uac Bo3nyxa [22].
O6uwnil 06beM yranseMoro U3 Lexa Bo3jyxa

L = 2500.4 4-4000-2 = 18000 m>/«ac.

AkcoHoMeTpHUECKAst CXeMa BBLITAXKHOH BEHTHASINHH IPHBefeHa Ha puc. 92.
[lpu npokaajZKe MarucrpanbHoro BO3JlyX0BOXA Ha BbICOTE 45 M oT Josa
BLICOTA KOHLEBBIX ONyCKOB B NIPABOH BETBM cOCTaBaser 2,5 M, B Jepoit — 4 m.
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HesHauuresibloe yMeHLIeHAE AJHUBLI ONYCKOB NMPH NPHUOJHMKEHUM HX K BeH-
TANATOPY He YUMUTbIBaeM, TaK KaK 3TO He OKaxkeT BAMAHHSA Ha pe3yabTar
pacdyera. KoadppHuueHTy MeCTHBIX CONPOTHBRJEHHH TPOHHUKOB MOACYUTAHLI
no dopmynam I1. H. Kamenera [5]. Jlauusie pacuera cBejseHsl B Tabm. 29.

Ta6anuuna 29

Hll ' Z , H I IH 3
5 3 I3 % % a 8
5| 3 2 s 3 g 2 g8
E j H : : Z @ B K2/M® % g%
20 g 8] = > x & P ol =5
[Teprasa meTBbB
1| 2500(5,1] 440 4,6 10,049/0,25 ’1,345 1,3 (1,75 | 2 2 — —
20 250012,5] 440 4,6 10,049 0,123”,28 1,3 (1,67 1,80 — 10 —
8y 5000{2,6/ 595 5 0,044 0,114 0,222 1,53 0,34 | 0,46 | 2,46 — —
41 250012,5( 375 6,3 |0,104{0,26 \ 1,01 | 2,43 |2 45 2,71 — 10 —
51 750002,6] 660 6 0,045)0,12 10,39 | 2,2 |0 858 0,98 | 3,44 - —
6| 2500/12,5| 375 6,3 10,104]10,26 :0,95 | 2,43 92 , 33 12,59 — 24,7 | 350
7| 10 000{3 660 8 0,07710,23110,735} 3,92 2,96 3 19 | 6,63 — —
Bropas Bersb Hp =663 Ke/m?
81 4000|8,5 595 4 0,02710,22112,79 (0,98 2,74 | 2,96 | 2,96 | — —
9| 40004 595 4 0,02710,1082,73 0,98 |2,68 | 2,79 — 51 —
10; 80004 595 8 0,09 (0,36 (0,69 ;3,92 |2,7 3,06 | 6,02 9,2 —
Hesnszxa 92%
Of6umemMaruncrpaJgbHbie yyacCcTKH
11] 18 000{1,5! 885 8,0 |0,055/0,082)0,01 |3,92 ]0,04 | 0,122} 6,75 — —
12|18 0006 885 8,0 |0,065(0,33 |0,895|3,92 3,51 | 3,84 |10,59 —_— —

[TpruuMaem x ycrauoske oceBoll BeHTuastop MLI Ne 8 npousBonuTenn-
nocrbio 18000 m3/vac, pasnenvem H =12 xe/m®> u uncioM o6GOPOTOB fi=
=960 06/mun. Ilng nposeTpHBaHWS BepXHell 30HBI LleXa CTaBHM OCEBROM
sertuasrop MLI Ne 4. Ilpu pacuere cCUCTEMbl HCXOAUM M3 YCJOBHS, UTOOH
HeBsI3Ka Hurfe ue npesbimiana 10%, nosromy Ha omycke Ne 6 CTaBMUM He-
CTaHAADTHBLIH aAHaMerp.

MosHo B mpomecce caMoro pacyera usfexarb HeBA30K, ecid yUHTHIBATH
TOMBKO (haKTHUECKOEe KOJHYECTBO BO3AyXa, KOTOpOe AOMKHO NMOHTH IO yua-
cTKaM; Torda He Oyjger HeoOXOAMMOCTM IpHHHUMaTb HeCTaHAapTHble [Ha-
METpPHl BO3AYyXOBOAOB. DTO MOMKHO cielaTb, MOJAb3YACH Gopmynoi (77).
Ecau mpousBectd Takoll pacueT, TO pacxoj BO3AyXa B CHCTeMe YBEJAHUHTCSH
npoTHB gauHbX Taba. 29 Ha 7,9%. 3anac nariaeHus BEHTH/IATOpA CHHBHTCSH
1o 5%.

He npuBoas camoro pacuera, fajHM KPaTKyI0 XaPaKTEDHCTHKY NPUTQY-
HOH cucTeMbl BeHTHasuud. Cucremy obcayxuBaeT HeHTPOOEKHLII BeHTHAS -
Top tHna BPC Ne 8; n=400 o6/mun, n=0,61. Ins NMOJOrpeBa BO3AyXa B
auMHee BpeMsl TapoM JaBJEHHeM p==2 a7 B IPHTOUHOH Kamepe ycTaHaBJH-
Baercsl Kansopudep tuna KPC-10 norepxHocTbio Harpesa 41,6 m2.

Bosayxopacnpeaenurenb CIPOEKTHPOBAH € Ha4YajJbHBIM JAMAMETPOM
775 mm ¥ KoHeunbiM — 310 ma.

§ 23. BEHTHJISILLUS MAJIIPHBIX ILEXOB

TexHonorus npoM3BOACTEA MaaspHBLIX 1IEXOB INOApasiensiercs nHa TPH
3Tana:
1) momroToBka mosepxHOCTeH M3Jenud M jeraliel K OKpacke;
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2) okpacka;

3) cywka peraneil u uajgenuil mocsie OKpackH,

[MoaroroBka moBepxHOCTeHl CBOAHTCS K YJHAJEHHIO ¢ HUX CTapoil Kpackd,
TpS3H, KUPOBBIX NATEH M NblIH. JlepeBsiHHbBIe H3/leNHs H JETajJd Nepen OK-
packoél WNakAIOTCS W HMIKYPYIOTCS, a HHOrJa OKJeHBAlOTCH TKaHbioo. Me-
TaJJuyecKHe NOBEPXHOCTH OOBIMHO OKpalIMBAIOTCH MAC/ASHBIMH JaKaMy,
IMaJsgMH WM KpacKaMH, a JepeBAHHbIe U TKaHeBble — HUTPOJAKAMU U HUT-
posmansamu. OKpacka MOXKeT NPOU3BOAMTHCSA NMYTEM OKYHAHUS B JaKOKpa-
COYHBIE BAHHBI, MHEEMATHYECKHM pacCHbUINBaHHeM (NyNbBepH3AUHOHHAS OK-
packa) ¥ KUCTbio. M3anenns ¥ KOHCTPYKIIMM OKPAHIMBAIOTCS HEMOCPENCTREH-
¥0 B leXe, HA TeJeXKax, IJIOadKax, croax MiH B mkadax 4 Kamepax.

Ha puc. 93 Hu3o6paxeH CTOJ 1J5 KHACTEBOH OKPACKH C MeCTHBIM OTCO-
com. Cymika HM3jenuil, OKpalleHHBIX MeAJEHHO BLICHIXAIOU[UMH MaCJASHBIMH

1

v

7/
L — 500—~j

TIITTTITT T A 77 e " L %

Puc. 93. MecTEHH OTCOC OT MaJspHOroO nocra

JlaKaMH, KpackaMHM H 3MaJifiMH, NPOH3BOJAHTCS B CYIIHJIbHBIX-KaMepax #
mkadax IpU MOBLILIEHHOH TeMmepaType Bo3ayxa. IIpu okpacke GHCTPO BH-
CBIXAIOUHMH HHTPO3MA/JASIMH U HUTPOJAaKaMu H3felHd cyliatcs Jubo Hemo-
CPeJACTBEHHO B Hexe, JH60 B lKadax ¥ Kamepax IPU OOLIKHOBeHHOH TeMIe-
parype Bo3ayxa. Ilpomecc okpackKu conpOROKIaerTcs BhIAeJIeHHEM BpelHOC-
Teif B BH/Je I1apOB PAacTBOPHUTEJeH, TREDJLIX YaCTUI TUTMEHTA U Kanesnek He-
J1eTyYHuX KUAKHX KOMIIOHEHTOB, PaclblisgeMblX B BO3JyX I[IpH I[HEBMaTHye-
CKOM cr1oco6e OKpacKH.

CucreMa BBLITAXKHOH BEHTHNIALMM B MasspDHBIX €XaX MOXKeT OHLITb NpU-
HATa MECTHAs B BH/E OTCOCOB OT Ma/IADHEIX M CYIIMJIBHBIX WKA(oB W KaMep
AW oOILEO0OMeHHasa NpPH KUCTEBOW OKpaCKe M CylIKe H3Jeduil Henocpen-
CTBEHAD B Mexe, OUTCOC Bo3Ayxa OT MajsgpHBIX KAMED M WKa(OB NPOU3BOIUT-
Csl HeHTPOOEXKHBIMH BEHTHIAATOPaMH (0ObIYHO BcTpoeHHBIMH). O6bem orca-
CBIBAEMOTO BO3ayXa M3 wKados onpeneasiercsd no gopmyie

L = 3600 Fv wx3/cex, (169)

rie F—mnaomaaps pa6Goyero npoema B m?;
U — pacueTHas CKOPOCTb BCACHLIBAHHS BO3AyXa, IPHHHMAaeMas B mpeic-
aax 0,5—1,5 M/cex, B 3aBHCUMOCTH OT cnoco6oB OKpacKy, a TaKxKe
BHAa KpacuTens W pacTeopurens [26].
PacuerHBlll 06BeM OTCACHIEAEMOro BO3JlyXxa H3 KaMepH onpegensiercs Kak
iTpOH3BeeHHe MJOmMA/LH ee CeyeHHsT HAa CPEIHIOI CKOPOCThL BO3dyXa, NPUHH-
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MaeMylo B TeX e Npejedax, 4To U Aas iwKados, fbmamww)
wKada HaH KaMepbl MCXKeT ObITb eCTeCTBEHHAA WAM MeXaHuyecKas, 4YT0 34-
BHCHT OT TéMmepaTypsl Bosayxa B mKady (kamepe).

“~TIPUTOUHEIN BO3AYX, NOAOTPEBAEMEIH B 3uMHEe BpeMs jo f=18+20°
nojaercs:

a) B NOMeNIEHHS], B KOTOPHIX BBLAEJNAIOTCH Maphl JETyUyHX pacTBOpUTenel,
“NPA HaNMYyUM TEXHOJOTHYECKOTo O6OpYHOBaHMs, CHaGKEHHOTO BHITAMHbIVIY
yCTAaHOBKaMH, — PaCCesIHHO Ha Bbicore 4—~6 a OT mosa cO CKOpPOCTBIO BHI-
X¥0oja BO3ayXa U3 orTBepcruit 3—5 m/cex. Bo nsberxaHue LyThbsl NPHUTOYHBIE
CTBEPCTHS JACJMKHBI CHAOKATLCS OTPAXKAaTCJAbHLIMH (IHTKAMIL,

6) B moMmeteHus, B KOTOPBIX H3J€JUS OKPAIUHMBAIOTCH BPYUHYIO KHCThIO
Mac/AsHEIMU KpackaMM WUJM JaKaMH, U [IPH OTKPHITON CYIIKe M3eauil B 3TAX
Xe MOMeNieHHaX BO3JAYyX MOJAETCH pacCesiHHO B palouylo 30HY uyepe2 BO3-
AyXOpacipejesuTe/H CO CKOPOCTBIO BEIXOJA BO3AyXa [0 1 m/cex.

BoiTsiaxka u3 Bepxneu uan padoueit 30Hbl. YTo6H H36eXaTbh HapacTaHUd
BpEJIHOCTefl B BepXHeHl 30He A0 ONacHbIX KOHILEHTPAUHH, CaefyeT BO BCeX
Ci1yyasX npelycMaTpHBAaTh €CTECTREHHYIO MM MEXaHHYECKYI0 BhLITSKKY
M3-1I0/ NepekpoiTust B pa3mepe 15—30% ot o6bema BO3ayXa, H3BJIEKAEMOrO
M3 1€Xa BbITAAKHBIMH H TEXHOJOTHYECKHMH BEHTHJISHUOHHBIMH YCTAHOBKAMH.

Ecau yacTo, 0KpacouHbIX M APyrux paboT, CBA3aHHBIX C BHJEJCHHEM I1a-
pOB pacTBopuTesel, IPOM3BOJUTCSA OTKPHLITO B IOMENIEHHH, a yjaajeHHe BO3-
AyXa TEXHOJIONHMYECKHMH YCTAHOBKAMHM M H3 BepxHell 30HHI roamemieridsg He
oOccneusaer Tpe6yeMOro Bo3AyXooOMeHa JJAA PACTBOPEHHUS BbIIEASIONMUX-
cA BpeaHocIel, HeOOXOAUMO NpelyCMaTPHBATL AONOJHUTENBHYIO BBITSIKEY
H3 HIPKHEH 30HBI OT MeCT HauOOJbILUEro BEIAEJNeHUs] BpeAHOCTEH.

Koria okpaCKka NPOM3BOANTCS HA OTKPRITHIX DA0QUMX _MECTaX, He-GOopy-
ILOBMIMH oTCocaMH, 70— 83% oT obbema obmeoGvenHol  BpI-
THPKKH CaefyeT NPOeKTHPOBATDL M3 HIIKHEHR 30HBI. T1pUTOK B MansipHBe Lexi
naetcst B pasMepe 85% or ofbema BBHITAKKH, ocTajbHbie 15% — B cMex:
Hble NOMPI[eHHs, B KOTOPLIX OTCYTCTBYIOT BPEIHOCTH.

W [1pu ycrpofictBe Beutuasiuuum B CKJafax JaKOKpacCOYHBIX MaTepHaJOB
KPaTHOCTL BO31yX0oOMeHa npmmmaerc;{ He MeHee 5, a B KpPacKO3aroTOBH-
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Puc. 94. [lnan MalspHOro 1exa ¢ PAchoJdOKeHHeM TCXBOLOTHUCCKOTO 060py-

ROBAHHA
I —wKad nospywHofl CyWkH; 2 — MalfipHda KaBHHa; J — cToasl An% IMKyDOBOYHBIX paboT;
4—CYU.H]JH~H<)H ABYNCEeKUHOHhAR KaMepd, 5—-cyum.nthIe OLHOCERILMOHHBIE Kasiepbl, 6 — Ltf
TSAXKHON CYLHARHRIT H!'(Hd’"_ S e MATGDENS KAMEeLd 5 — BAKVVM NMHONHIOYHISA veTAHOBKA; 9 -
priTsKHON wWwKad; B-1, B-2—ButTaxuble kaMepbl; [ICII-1—mpieoTaenuTe s
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Ta6auwna 30

OGopynosadie ¢ npoeKTHPYEMOR BeHTHAAUHEH

Cxopeerh
Paamepnt pabo- B sepkane | O6veM  |Croco6 BenTH-
HaumeHopanue o6opyaoBauns 4ero npoema Tup YKpbiTHA | pabouero Boalyxa AUPOBAHHUS
B MM npoema B | B m¥uac -
Mjcex
Ixad mosmywmolt cviika .| 800X550 Mxad 0,5 800 Ecrecrsen-
. - Has BBITSKKA
Baxyym-nponuroynas  ycra-
HOBKA . . . . . . . . — 3owur, 0,5 1800 B-1
d = 800 musm
Briraxnon AabopaTopub’
wxrad ¢ msyma okHamu .| 800X€E00 IHkad 0,5 1730 B-1
Cron gas IWKYypOBOUMBIX pa-
60T ¢ aByms  pabounmu
mecTamu . . . . . . .| 800%500 Huxnuit 0,7 1000 B-2
oTcoC
To me . . . . . . . .| 800x500 To xe 0,7 1000 B-2
Beero . . . 6330
TeJblBIX noMeleHusax — He MeHee 10. TaGanua 3l
~ Buitsikka u3 ITUN romMeleHui Ipou3go- OGopynoBanue CO BCTPOEHHO
autcs: u3 HykHed 3oubt 70%, u3 Bepx- BEHTHRALHER
Het — 309%. Ilpurounslél BO3AYX MOAAET- b
Cd B BEDPXHIOIO 30HY. BHITRKKH
QOuHcTKa BO3AYXA ajdeMoro W3 Haumcnosanue Ko.u- B w/uac
MaJISPALIX [EX0B._C_MOMOIIBI) BHITSKHON «Bopytoeaiia HEETRO e e
BEHTHOANNY, . He. Tpefyercst. Paccrosnue uuny | BOETO

Me:xKay mecramu 3abopa u BbIGpOca BO3-
AyXa B arMoc(epy JAOJKHO OBITb: MO IO Manapure Ka-
pusontanu ne Mmetee 10 m, a mo BepTH- Guubl . . . . 6 | 1700 ;10200
ka.1u He Menee 6 m. I1pu BriGope oBopy- Manspuas xa-

.
JOBAHUSA A5 BEHTHJIAUMM HEOO6X0IMMO Mepa .o - L7775 7775
Cymimabubic 0on-

VUHTHIBATb NIpAaBHJA NMOKApHOH Gesomac- HOCEKILHOH-
HOCTH M B3PLIBOGE30MACHOCTH, Hble KaMeper - 2 250 500
Mpumep 76. Ha puc. 94 npusener "/ Burrmiibie cy- -

NJaH MaJsgpHOro Uexa C PacrlosoXeHHeM WHAbHLIE

.. 00 | 1000
BCErO TEXHOJOTHYECKOro 06OpYHOBaHUS. CYHI]HK;g;aH : 215
Hovmepawmu 00603HAYEHO BEHTHJIHPpYyEMOE JBYXCEKUHOH~
o60pyAOBRAHME, YACTb KOTOpPOro uMeeT Haa Kamepa. . ! 325 | 325
BCTPOEHHLIE BEHTHJSTOPBHL. ' J
O6beMbl BO3AYXa, YyaasasemMoro of Beero . . . 19800

TEXHOJOTHUECKOr0 000PYLOBAHUS, TIpU-
BejeHbl 8 Taba. 30 u 31.

Beero yaa.asiercss uaz masnsipHoro pexa Bosayxa 26130 M3[4qc; KPATHOCTD
2?;0300 =145, llpunumarorcs ogHa MpHTOYHAs M
JIBe OTcachiBalonie ycTaHoBKH. Pasnaua BO3AyXa IPOH3BOJUTCSA BO31YyXOBO-
JOM IPSAMOYrOJbHOTO CEYEHHs C BO3AYXOBEITYCKHHIMH OKHaMH, cral:KeHHbI-
MU HanpapasomWMUMU petmieTkamu. CKOpoCTb BBIXOJA BO3AyXa B IOMELIEHHE
3 m/cex. BriTaxHaa ycTaHOBKa B-1 ofeclieduBaeT BHITAXKKY OT BaKyyM IIpoO-
NUTOYHOH yCTAHOBKH M saGopatopuoro miKada. Uepes ycranorky B-2 yna-
JSI€TCS] 3ATBIIEHHBIH BO31yX OT INKYPOBOYHBIX CTAHKCB, KOTODBIH Tepern Bbl-
6pocom B atmocdepy mnonsepraercss oudcTKe B nputeoraeaurtene T1CII-1
(puc. 95). CxeMBl BeHTHJIALMOHHBIX yCTAHCBOK NMOKasaHel Ha puc. 95.

BO3LyX000MeHd =
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Puc. 95. MNeineoraenurens M1CII-1
I — nentpo6exunllt penrunarop BP Ne 3; 2 —
HHepUHOHHLIA mnbleormenntens HII-4-215; 3—
uukaon LIUTI-4; 4 — noltecBophuK

Puc. 96. CxeMbl BeHTHJAUMOHHBIX YCTa-
IR ok, . A,
a — BHITAXHAA CcHcTeMa B-1 or Bakyywm-
MPONMHTOYHOH YCTAHOBKH; 6 — BBITIXKHafg CH-
cTeMa B-2 0T MWKYDOBOYHBIX CTaHKOB; 6
NPHTOUHAA CHCTEMAa: & — BHITAXKKA OT Cy-
wHapHOro wWkKada; / — BaKyyM-npONUTOUHAA
YyCTaHOBKa; 2 — BhITSXKHOH  JiabopaTopubiit
wKad; 3 — OTCOCH OT CrosoB  IJAf LIKYpo-
BOYHBIX paboT; 4 — cymuasuplii mkad; §5—
kanopudeprl; 6 — BO3QYXOBOH; 7 — Mepero-
ponka; &8 — BO3XYXOBHINYCKHasA pelleTKa

ﬂ Jramnedteis  Boadyx

W

Yzen A

- q=500 Yaenb
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§ 24. BEHTHJISILKHA FAJIbBAHUYECKHUX LLEXOB

B ra/bBaHHUeCKHX leXax NPOHM3BOAATCS aHTHKOPPO3HIHO-1eKOpaTHB-
HBIE TIOKPBITHSI UYeDHBIX METaJJOB UBEeTHHMHU. [IOBEeDXHOCTL MOKPBIBAEMBIX
3AIUTHBIM CJI0OEM H3JeJUH W JeTallell TpeABapHTENbHO OUMILAETCSl OT
pXKaBYHMHBI, OKaJUHBI WM NPOUHX 3arpsisHeHHH.

OuncTka NPOU3BOAUTCS B MECKOCTPYHHHIX H pOGeMeTHHX KaMepax, Ha 06-
JAUPOYHO-IITHPOBaANbHBIX CTAHKaX C NOMOIMIbI0 KODYHIOBHIX H KapOOpyH-
IOBHIX KPYIOB, a TaKxe BO BpalllAION[UXCS rajiTOBOYHHX OapaGanax WJH
KOJIOKOJ1aX, B KOTOPBIE 3arpyIKaloTcs OuHIiaeMble H3JeNUs, TeCOK AN HaxX-
Iak. Bo/see TOHKasi OUHCTKA MOBEPXHOCTH MeTallla AOCTHraeTcs Ha IOJIHPO-
BOYHBIX CTA@HKaX C BOHJIOUHBIMH, (PETPOBHIMM H f3€BHIMH KPYraMH, NMOKpPHI-
BaeMbIMH CrellHalbHON macTof, a TakKe Ha KPauOBOYHLIX CTaHKaX, 060py-
JOBAHHBIX II€TKAMHU M3 BOJOCA HJIM MSITKOH NPOBOJIOKH.

Kpome nmepeuncieHHBIX CIOCOGOB OUHCTKH NOBEPXHOCTH heTanna 0T
PXKaBUHMHBI, OKaJWHbl U 3arpsi3HeHHH, TPUMEHSIOTCsT 0Ge3KUpUBaHHe B OPra-
HHYECKHX pacCTBOpHUTeNAX (6eHsHHe, KePOCHHe H T. I.) M TPaBJeHHe MeTalla
B BOJHBLIX PacTBOpPax KHCJIOT, coJell u menoyell. 3amUTHO-1eKOPATHBHOe NO-
KPhITHE MeTaJNJOH3NeNNHA TNPOHM3BOAMTCH TraJlbBAHHYECKHMM H  JPYTHMH
crnocobamu. [Tocne TpaB/ieHUs W MOKPBITHA H3J€NMs  ONyCKalOTCA B BAHHBI
XOJIOAHOH U Tropsiuedl NMPOMBEIBKH, 3aTeM CYIIATCi HEMOCPEACTBEHHO B IlEXE
WM B CIeNHaNbHBIX mKapax. Ilpu cyxux cnocofax OUMCTKH MOBEPXHOCTEH
MeTaJIJIOB BBIAESETCH OpraHuueckas WNW HeOpraHHuecKasl OblIb, B mpo-
ueccax 00ez3KUPHBaHHUA, TPABJIEHUS U MNOKPBITHS BHAENSIOTCS Maphl pacTBo-
puTeNiel, KUCJAOT, BOALI H Fa3H.

HauGonee coseplieHHBIM CIOCOGOM JIOKAIH3alMK BPEJHOCTEH SIBJSETCA
YKPBITHE, HO YCTPOHCTBO e€r0 He BCErja BO3MOXKHO IO YCJOBHSAM TEXHOJOTH-
yeckoro npouecca. Uarie Bcero mpuMeHsIOTCs GOPTOBHE OTCOCH. BopToBbIE
OTCOCHI AeNATCA Ha CIJIONIHble U CEeKIHOHHBbIE. CnaolHble 60pTOBbIe OTCOCHI
MOryT yCTpauBarbcs Npu ajuHe BaHH A0 1200 mm; npu Goabllell AAUHE NDHU-
MEHSIOTCS CEeKUHOHHbIE OTCOCHI.

|_.CaMocrosiTe/IbHble BBITSKHbIE CHCTEMbl NOJIKHBI TPOEKTHPOBAThCH LT
NecKOCTPYHHKIX W APOODEMETHLIX Kamep, o6nupormo A BOBANBHEIX H TOJH-
pPOBaJIbHBIX CTAHKOB, 0GOPYAOBAHHBIX BOMHJIOUHBIMHM WJM MaTepuaTbiMd KPy-
raMi, OT YKPHITHH Hajx MeCTamu 00e3xupuBanusa GeH3HHOM, a TaKXKe Hal
ueCTaMu _06e3XKUPUBAHUA XJIOpHpOBaHHbIMH yr/iepogaMu. LI,HaHHCTbIe BaH-
HbI MOKHO OGBEIHHATL OJHON BBITSIXKHOM YCTAHOBKOH TOJBKO CO ILEJOUHBI-
MH BaHHaMH.

[Tpy TPACCHPOBKE BHITSXKHOH BEHTHJALMH HEOOXOAMMO YUHTEIBATh, YTOOH
BaHHH ¢ GoJlee TOKCHUHBIMU BPEeJHOCTSMH HaXOMMJHCh O/iHKe K BEHTHJATO-
py Hpoxnaﬂ.Ka BO31YyXOBOAOB B TPABHJBHBIX H TaJibBaHHYECKHX lieXax MO-
JKET ObITh BePXHAA (IO NMOTOJKOM NOMEIIEeHHs) U HHXKHsS (B MOANOJbLHBIX
Kananax uiad noasaje). [Ipu NOANONBHOH MpOKIagKe KaHaJgbl yCTpauBa-
I0TCA M3 KHCJAOTOYMOPHOro GeTOHa Wiy KHPMNHYa, OLUTYKATYPHUBAIOTCH KHC-
JIOTOYMOPHBLIM LEMEHTOM CHApyXH M H3HYTPH H INOKPHIBAIOTCS KaMeHIO-
yroNbHOA CMOJIOH.

VKII0H KaHal0B fellaeTcs B CTOPOHY BEHTHJSITOpa ¢ yCTPOHCTBOM mepen
HUM NpHUAMKa JAJs1 CTOKa KOHjeHcaTa. BepxHsia NpoKJafka OCYIIECTBJsET-
¢fl CTajlbHBIMH BO3AYXOBOJAaMH ¢ YKJOHOM B CTOPOHy BaHH, B HHXKHell uyac-
TH KOXKYyXa BEHTHJATOPA BRITSIKHBIX CHCTEM TPABHJIbHBIX H rajlbBAHHYECKHX
11EXOB AOJIKeH OBbITh NpeIyCMOTPEeH CNyCK KOHAeHcaTa.

C uejbi0 MPOTHBOKOPPO3UUHON 3al0UThl CTaJlbHble BHITSiXKHBIE BO3LYXO-
3076l U GOPTOBHlE OTCOCH MOKPLIBAIOTCS ¢ 0OeHX CTOPOH achalbTOBHIM HJH
MEPXJOPBHHMJIOBHIM JIaKOM. [IpHTOUHBIE BO3AYyXOBOJBl CHApPyXH OKpaLld-
BalOTCs achasbTOBBIM JIAKOM WJIM MacjsHOH Kpackoi 3a 2 pasa, a HU3HYT-
pu—onndoi. Ecan BeHTHAATOPB, O6CNYyXHBalOIlHe BHITAXKHble CHCTEMEL,
MPUMEHAIOTCS He B KUCJIOTOYNMOPHOM HCHOJNHEHHH, a OObIUHBIE, TO UX H3HYT-
DH Takxke HeOGXONMMO TILATeJbHO NOKPHBAThL aC(hajbTOBBIM J1AKOM.
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Puc. 97. [11aH cucTeMbl BEHTHJSLMH OT raJbBaHHYECKHX BaHH

l—npuroudas cucrema Ne |; 2—KoHARHCATQOTBOAUMK Ne 3; J—oONycxKH; 4—KpelsieHHe BO3AYXO-

BOJOB; S-—BaHHa AJs oCGe3:KHpHBAHHA: 6—BaHHa [/ XPOMHPOBAHHSA, 7—BaHHa AJs JaTYHH-

pOBaHHUs; §— MacjasHas BaHHA, 9-- BaHHA IJA JYKeHHs; [0— BaHHA JJas oMejdeHMd; [/-—BHI-
TszkHasg cHeremMa Ne 2 (auamerp maxtel d = 1025 mm)
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Bri6poc mcnopueHHOro BO3AyXa AOJIKEH NPOU3BOAUTECS Ha BHICOTe HE
MeHee & M OT KOHbKA KPBIN. YAalsieMBl#f BO3AyX HeOGXOAMMO NOABEpPrath
ouyrcTke. OUHCTKa BO3/yXa, OTCACHIBAEMOr0 OT HAMKAAUHLIX KPYTOB, NMPOH3-
BOIHTCA B MOKPHEIX cKpyGGepax. Boamgyx, orcacmiBaemblli oT MaTepuaThix
KPYyTOB, NMOJBEPraeTcs [ABYXCTYNEHYaTOH OYHUCTKE — B CETYaThlX (UILTPax
H OpoliaeMbiX BOJOH HACaJOUYHHEIX (PUNBTPAX M3 KOKCa WJH I'ajbKH.

Ouncrka Bo3gyxa oT ApoGeMeTHBIX M MECKOCTPYHHBIX KaMep MoxeT ObITh
OJHOCTYTEeHYaTasi B MaTepuaThiX PYKABHBIX (UALTPax ¢ NpeJBapHTEIbHBLI-
MH KaMepaMH WJH UHKJIOHAMH H ABYXCTyHeHuaTas — CHAyaia B CYXOM UHK-
JIOHE, a 3aTeM B IIHKJOHE C opollaeMoil IJIeHKOH.

ITpuTOUHBIl BO3AYX B MeCKOCTPYiHbIE, HJIHDCOBAJLHO-IOJHPOBANbLHEIE,
TpaBUAbHbIE U rajJbBaHHUYECKHe OTIesIeHHs momaerca B KoanuectBe 830—-90Y%
oT o6pema BHITSKKH., Ocranbdeie 20—109, AOJNXKHBI NOCTYNAaThL B HPHMBI-
Kalolliue KOPHIAODPH. B oTneneHHAX ¢ MBIBHLIMA TNPOIECCAMH BLITYCK BO3-
JAyXa OCYLIeCTBJsieTcss B BepxHell 3DHe  IOMemeHHH CO CKOPOCTbLIO
2—3 m/cex; B TPaBUJNbHBIX U raJbBalIM4eCKHX lexaX >eJaTelbHO NOfaBaTh
zo 40% Bosnyxa B paGouylo, a OCTAJIbHYIO TaCTh B BepxHiolo 30my. Cko-
poCThL BhITyCKa BO31yXa B paGouyyilo 30HY NPUHUMaerca A0 v=1 M/cek.

B ornenenusx o6e3KMPHBaHHUS OPraHHYECKHMH PACTBODUTENSMU BO3LyX
niofaercd B paGouyio 30Hy. B TpaBHJNbHBIX U rajibBaHHYECKUX I€Xax ¢ MpPO-
feccaMH, COMPOBOKIAIOUIMMHACS 3HAUHTENAbHBIM BBIfeNeHHEM BOLOPOJad, BO
u3bexanne oGpa3oBaHHsl rpeMyuell CMecH cJelyeT nmpelycMaTpPHBaTh NPe-
BeTpPUBaHHe BePXHEH 30HbLI MyTeM YCTPOHCTBa aBapHHHON BHITAXKHOH CH-
CTEMHBI.

IIpu npoekTHpOBaHHHK cHcTeM M BHIOOPe 0O0OPYIOBAHHA [/ rajdbBaHuye-
CKHX [€XOB leo6xonuMo cobJiofaTh mMpaBija Noxapo- H B3phiBoGesomnac-
HocTH. Tak, A BBITAXKHBIX CHCTEM, YAAJAIOMWMUX Napbl pacTBOpHTenell UH
£a3bl OT 3JeKTPOJUTHUYECKHX BAHH, BEHTHJATODH H 3JIEKTPOABHUTATENH N0
61paloTcs BO BApHIBOGE30MACHOM IICIIOTHEHHH, 4 BO3IYXOBO/bl 3a3eMIAIOTCA.

Npumep 77. Ha puc. 97 u 98 n3obGpaxeHa B MJaHe H paspese cucTeMa
BBITAXKNOA BEHTHASUHMH OT raJbBaHHuecKuX saHH. Ha puc. 99 noxasana ax-
COHOMETpHUECKas CXeMa. XapakTepHCTHKa BaHH NPHBeineHa B Tabn. 32,

Taoauua 32

Pasmepnl . Temneparypa
HanmeroBanue 5 M KoanuecTso pactsopa B
rpal.
Banna obe3wupHBaHuA . . . . . . . . .. . . 1,5x0,8 2 80
»  XpOMHpOBanua . 1x%0,8 2 50
»  JATYHHPOBAHMA , .. 1,56x0,8 1 18
»  OMEIHEINHSA . . « . . . . « . « o . . = 1,5%0,8 1 18
. JYIKEHHs 1x0,8 1 80
" Macaa 1x0,8 1 120

OT BaHH AJ19 NPOMBIBKHM BBITSIXKKA He yCTPAMBAEGTCsi, MOITOMY OHA Ha
fliaHe He moKa3aHa.

O6wui o6bem BLITSKKK 22 000 M3/4ac; KpaTHOCTH BO3AyXooGMeHa 9.
Orcocnl oT BaHH — nByx6opToBble cekunoHHble (puc. 100). Jlanuele aus
noa6opa OTCOCOB MMEIOTCA B chnpaBOuHHKe [25]. bopTosble OTCOCH H3roTas-
JUBAIOTCA Ha CBapKe W3 CTaJu TOJMIMHON 3-—5 mm. Bce sneMeHTH CcHCTe-
MBI BBITSXKHOM BEHTHJSUMH H3HYTPH IOKPBIBAIOTCA  KHCJIOTOYIOPHBIM
JIaKOM.

Npumep 78. Ha puc. 101 mpuseneHH NJaH NMeCKOCTPYIHOro OTHeJeHHS
¥ aKCOHOMETpHUeCKas cxeMa BBHITSKKM OT ITeCKOCTPYHHbIX anmapaTos. Am-
napars NpeicTaBgi0T coGoi 3aKphiThie KAGHHL, 00CayKUBaeMble CHAPYKH
yepes OTBEpCTHs, ClejlaHHble B CTeHaX.

Ecnu paGoyuii HaXOAHMTCA BHe KaMephl, TO KOJHYECTBO OTCACHIBAEMOro
M3 KaGWHBI BO3/yXa ompeaensieTcs U3 pacuera 1800 m3/uac ma 1 m? ropu-
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Puc. 98. Cucrema BeHTUALHA (B pa3pe3e) OT raabBaHHYECKHX BanH (CM. puc. 97)

! — BuTAXHaH cucteMa Noe I; 2 — onycku (d=375 mm) c Apoccenb-KAamaHaMH: J — AEYCTO-
poHHHe GODTOBEIE QTCOCH; 4—HAaCafKH; 5—IPOCCENb-KA&NAaHbl; 6—BaHHA AJS XDOMHDOBAHWA;
7—BaHHa QOJAA JaTYHUPOBAHHA; S—BaHHaA AJ8 00e3axHpIBaHHA

1

78]
L=10500

2000 2500

6000

1A fjw

&

7

Puc. 99. Pacuernas cxemMa BEHTHJAIMH OT raJbBaHHYECKMX BaHH

1 — 6oproBOil QTCO. 01 BaHHB AJd JdaTyHHDoBaHHs (eab 503 500 mm); 2 — 1o

e, OT BAHHB! IR XPOMUDOBaHHA, J — 10 XKe, OT BaHHB ZJAA 06e3aXUPUBAHHA;

4 -~ TO e, OT BAaHHBI /il OMeIHeHHs; 5 — TO XKe, OT Ba&HHWI AJIA JAYXKeHHSA; 6 —

TO e, OT MacAAHOR BaHHB, 7—UeHTPOOeXHbIE BenTHAATOP L[19-55 Ne 8; O.K.—
ApoccenbHsl KaanaH




30HTAJBHOrO ceueHHs KaGHHBL. B TOM Ke cnydae, Korga paGouHil HaXOMMT-
cs BHYTPH KaMephl, 00BbEM OTCACHIBAEMOr0o BO3yXa 3aBHCHT OT gHaMerTpa
comna (taba. 33). Kpome Toro, B 3T0M clyuae npeaycMaTpPHBaeTCs moaaya
YHCTOro BO3ayxa B cKatdanzap paGouero B Komauuectse 30 m3/4ac.

S00 500 500 8ud choxy

B 1
) —
S ] N anxs00 , wya VA
S| E = =L }’——*{ o
<
< 4

+ Y /A T

§ 3

Puc. 100. IByx60pToBbe CEKLUHOHHBIE OTCOCH!
! - mwens BbicoTOR 50 MM; 2 — ApocceanHulll xaanan (150 150 ma)

Puc. 101, Bentunsinua
NecKoCTpy#Horo  orjene-
U

a) ld:blfﬂ d=44l /d-375 a — CKH3HUA aal; 6 —~ ak-

COHOMeTpHUeCcKass CcXeMa; 8 —
BapHaHT IBYXCTyneHdaTo
OYHCTKHM BO3AYyXa OT NeliM; /1,
2 — necKoCTpPYiiHbIE KAMepHl,

3 — MmaTepuarsiit PYKaBHBIA
buanTp; 4 — 1LeHTPOGeXKHBIf
BEHTUJATOP; 5 — BHIKMIHON

kJaanan; 6 — UHKJAQH; 7 — LUKk
JIOH ¢ BOAsHOM TMUIeHKOH; § —
neliecGOPHUK; 9 — IJAAMOOT-

CTOMHHK
8)
>y
l 7 )
A
¢ 9 8
Ta6auna 33
Hawmenosanne ofopyroBaHHs H.goii;mb 061;33{,?2‘;?"‘““
[leckocTpyiiHas Kamepa . . . . . . . . . . . . 0,7 7-1800 = 1250
To we. . . . . .. . 0,7 7-1800 = 1250
To wne, ¢ o6cny>xusanncw HBHyTpH (nnameTp comnaa
GMM) — 6000
Becero . ... .. 8500

QuncTKa BO3AyXa OT mbliM Ha puc. 101 nmpuBeneHa B IBYyX BapHaHTax:
OJlHOCTyNeHYaTash B DPYKaBHHIX CAMOOYHINAMOUWIMXCA (QHIbTPAX MAapKH
MO®Y-48 u apyxcryneHuaTtas c UHKJOHoM KoHCTpykuuu JIMOT Ne 6 B ka-
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yecTBe NMePBOH CTYNEHH H UMKJIOHOM Ne b ¢ BOASHOH IVIeHKOH B KayecTBe

BTOPOH CTYmNeHH.

YCTaHOBKY fJ/isi OUMCTKH BO34yXa OT Nbi B 0060UX BapuaHrax pabora-

I0OT Ha BCachiBaHHe.

Npumep 79. Ha puc. 102 naHeceH nJiaH raJbBaHMYecKOTO lexa MeXaHH-
YyeCKOro 3aBoja C HHAHHCTBIMM M KHUCJOTHBIMH BaHHaMu. IlepeueHn BeHTH-
aupyemoro oGopyldoBaHus npHBegen B Tabja. 34.

@)

B-4

500

|
T

5

500500
{

% g W
(]

1

rot —

|
2407 260 240

Puc, 102. CucreMa BEHTHJISINWY TaJIbBaHHYECKOTO leXa MExaHHUECKOro 34aBojaa

a — njaaH, 6 — OTCOC OT KOJIOKOJBHONl BaHHbI, 8 — CEKUHOHFHA OTCOC OT rajnBaHHYECKOH
BAHHBI C MNOANOJBHBIM KaHaJjdoM; [ — BaHHa KOJIOKOJbHas; 2 -— BaHHa JIJs cepe6GpeHHs:;
3 — BaHHA JAAA UMAHHCTOrO MenHeHWs;, 4 — BaHHA JJA JATYHHPOBaHUSA; 5§ — BaHHa AJA
OCBeTJIeHUs; 6 — BAHHA [Jd UHAaHHCTOIO UHHKOBAaHMA, 7 — BaHHaA JJs MeKTpooDBe3KHph-
BAHHY: 8§ — BRITAOKHON IWIKad AJAA AA0B; 9 — BaHHa JJA 3JeKTPoObe3XHUpHBauusa; /0 — BaH-

Ha AAA XDOMHpOBaHHs; /] —- BaHHa [J% NPOMACAHBAMHs; /2 — BauHa IJH BODOHeuHs; 13 —
14—- BaHHa p1Jin OKCHAMDPOBAHHSA;

BaHHa JAJA HOBBIX NOXDPBITHH;

15 — cymupHpie WXadw

Ta6auua 34
Temnepatypa
Haumenobauue 062pynoBanust PasMepu B M| pacrsopa B Tun ykpblTus
rpax.

FpynnanganucThX BaHH

BaHua KOJOKOAbHAA . « . + . & & — — 3oHT, d = 400 mm
. cepebpeudst. . . . . . . 1x0,8 18 J{Byx60pToBoil oTCcoC
,  UHAHHCTOTQO MEAHEHHS . . . 1x0,8 18 To we
.  NaTydupoBanug . ce 1x0,8 18 v
N HUAHUCTOrO UMHKOBAHHA . 1,6x0,8 18 .
Towe . . .. .. .. . .. 1,6x0,8 18 .
BuiTsiciof mkad ansg anos . . |Oxno 1x0,8 — Ulkad

/

F'pynna XMcAOTHH X BAHH

Banna anexrpoofeanupuBanus . 1,6%0,8 80 JIBvX60pTOBOH OTCOC
»  APOMHPOBaHHA . . . . . . 1,5x0,8 50 To ke
. TNpOMAcIMBaHHA . . . . 0,4x0,4 120 OanoboproBofi oTcoc
. BOpoOlleHlis . e e 0,9%0,8 140 JIByx6oproBofi oTcoc
. HOBBIX NMOKpbHITHH . . . . . 1,5%0,8 30 To we
»  OKCHAMPOBAHHE . . . . . . 1,6%x0,8 130 R
s OCBETACHHST « o « o o o« o » 0,8x0,7 30 N

KpoMe Toro, B llexe yCTAHOBJEHK yeThHIPe CYILIHALHHIX lIKaga co BCTPO-
PHHLIMH BEHTHJISITOPAaMH H 061IMM 00beMoM BHITSXKKH 500X 4=2000 x%/4ac.
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OcranbHoe o6opynoOBaHHE, K KOTOPOMY OTHOCATCS PaGoule CTOJBEI H BAaHHBI
NPOMBLIBKH, He BEeHTHJHpPYeTCs.

B 1exe CnpoeKTHpPOBAaHKl [Be OTCACHIBAIOMIME YCTAHOBKH C IOANOJBHEIMH
KaHaJlaMH, 3 KoTopbix B-1 o6cayXKuBaeT 1HaHUCTHE BaHHb, a B-2-— KHc-
JoTHHIe BahHb. O6Guiuii 006beM BRITAXKKH B lexe cocrasiseT 52 850 md/uac,
KpaTHocTh Bo3myxoo6Mena 33. [as npoBeTpUBAaHHA BepXHell 30HBI Lexa B
HapPYXHBIX CTEHAX YCTAHOBJEHO ABA OCeBHIX BeHTHIsATOpa THma ML, pac-
cudTaHHbE Ha ofecneueHHe TPeXKpaTHOro Bo3nyxoo6MeHa

L = 1600-3 = 4800 wm3/uac.

IIpuTok mogaeTcs B BEPXHIOK H pabouyio 30HE B pasmepe 90% OT BHITAK-
ku. Ocraabusie 10% nomaroTcs Apyrofl INPUTOUYHON CHCTEMOH B KOpHAOp C
1e/AbI0 CO3MaHHA TIOANOpA.

§ 25. BEHTHJIAUHNSA KYSHEYHO-TEPMHUYECKHX LLEXOB

Ky3HeuHbIe 11eXH CJAYKAT s H3TOTORJEHUST KPYITHBIX H MeJKUX NOKOBOK,
TepMHUYecKHe — AJs TepMoo6paboTky Aeraned u uactpymerros. OGopyho-
BaHHEe Ky3HeUHbIX 11eXOB — MOJOTH, IPecCchH, KOBOUHHe MalluHbl, Harpesa-
TeJbHBIE NI€UH, FOPHBI AJ18 PYYHOH KOBKM. O6GopyAoBaHHe TepMHYeCKUX le-
XOB — HarpeBaTe/bHble [edil H 3aKa/JA0YHble BaHHBHIL

TexHonoruueckui npouecc Ky3HeUHLX UeX0B CBOIUTCH K pe3Ke H NPaBKe
MeTaJJ1a H CAHTKOB AJIs1 3aTOTOBOK, HArpeBy 3arOTOBOK B HarpeBaTeNbHBIX
neyax H ropHax, KOBKe H LITAMIIOBKe geTaJen.

B tepmuyeckux uexax nNpoH3BOASTCA CJeAylolide BUAB TepMHueckoi 006-
paGoTKu nerateil: OTXKHT, HOpMAaJH3alKs, NEMEHTAIUs, 3aKaslKa, OTIYCK,
A30TUpOBaHHe H HHaHUpOBaHde. OTKUIY H HOPMAJH3AUMY METald IOABED-
raercss B KAMEPHEIX H PTYTHHIX meyax. Llemenranusi, asoTupoBaHHe H I(Ha-
HUPOBAHHE — CNOCOOLI  TOBBIEHHA HM3HOCOYCTOHUMBOCTH Me14JyJja, YTO
JLOCTHTAeTCs B MeYaxX U BaHHAX nyrteM o6oramjeHHs ero NMOBEDXHOCTH, yriie-
pPOLOM, a30TOM H AMMHAKOM.

BeHTHIA1MA Ky3HEUHO-TEPMHUYECKUX LIEXOB OCYIIECTBJSETCS 3a CueT as-
panydu, AyWHPYOIMHX yCTaHOBOK H MECTHOW BBITSIXKH OT neqeu FTOpHOB H
BaHH. JloKanaW3alMs MapoB M ra3oB, BHAENAIOUIHXCS OT BaHH, MPOU3BOAHT-
cs myTem yCTpoHcTa YKPHITHH, 4 Ta30B, BRIENSIOIIUXCS OT meuell, Kpome
pafoTaloWKUX Ha ra3oBOM TOIIHBE, ~— 30HTaMH. MecTHble OTCOCH OT Mac-
JISIHbIX 3aKaJIOUHBIX OAKOB YCTPAaHBAIOTCH JIMillb B TOM C/Ayuae, ecJid B OMe-
UIeHIIH HMEIOTCS JApYyrue MeCTHble OTCOCH M, KPOMe TOTO, TEXHOJIOTHUECKHH
Npoelecc NO3BOMASAET YCTPAMBAThL Haj GakaMu YKPHITHS., MecTHBle OTCOCH OT -
BONAIBIX 33aKaJOUHBIX BaHH He NpeaycMaTpuBaiorcd. MecTHas BHITIMKa
OCYUIECTBJIsIeTCSl KaK eCTeCTBEHHBIM, Tak 4 MexaHuuecKuM cmocobom. O6-
uleo0MeHHAas] €CTeCTBEHHAs BHITAXKHAs BEHTHJANHS yCTPaHBaeTcs uepes
hoHapH, WaxTel ¥ AedeKTOPhl He3aBUCHMO OT NPHHATOIO ClIoco6a MECTHOM.
BHITSKKH.

TlpuTounas BeHTHJALUHS C MeXaHHUYCCKHM noOyXIeHHeM IONMyCKaeTcs B
npoJieTax H y4acTKax 1IeXOB, YCJOBHS PacloJIOKEHHs W BbICOTa KOTOPHIX
[le NO3BOJIAIOT OCYWIECTBJATH A3PALHUI0, a TaKkKe TPH HEJOCTATKEe TElJOH3-
GhITKOB AJIs1 HATPEBA MPHTOYHOTO BO3/yXAa, MGCTYNAIONMIErO B 11€X E€CTECTBEH-
ABIM MyTEM.

IIpyn MexaHHUECKOM NPHTOKe NOfaua BO3yXa MPOU3BOIMTCS B pabouyio
30HY CO CKOpPOCTBIO |—2 m/cex u Temmepatypoil He HuxXe 10°. ,HonycxaeTcn
uacTh NPHTOUHOTO BO3JyXa 3a6HpaTh M3 CMEXKHBIX NOMEIUEeHHH IIPH  ycJo-
BHUH, UTO B HHX OTCYTCTBYIOT BpelHble BhlJesJeHHs. BO3ayliiHble nymu ycT-
pauBalOTCs Y MOCTOSHHBIX Pabouux MeCT, €C/ld HMHTeHCHBHOCTbL H3JYueHHs
npeBnlltaeT 1| Kaa/muncm?epad, a TAKKe Y KOBOYHHIX MOJIOTOB C BECOM
najapuuxX vactell Beime 2 T,

Y 3arpy3oyHBIX OTBEPCTHH Meuell 4 B APYrux MecTax HHTEHCHBHOTO H3-
JyueHHsi, Kpome Aylieii, MOTYT NPHUMEHATLCSi 3ALUMTHBIe SKPAHH M3 MaJio-
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+ Macisapi 6aK .

TEeIJIONPOBOAHOrO MaTepHasna, Hanpumep acbecTa, a TakkKe BOAsSHBIE 3aBe-
Chl, ECJIH HX yCTaHOBKA He MeIlaer NPOM3BOICTBEHHOMY IpoLeccy.

Hapsany co craunoHapHBIMM AVIIMPYIOUIMMH YCTAHOBKAMH HaXOIST NPH-
MeHeHUe IepeABHKHBIE BO3AYX00Xaax atoniie arperathl. JIiad coagauus tpe-
OyeMbiX METEODOJIOTMHECKHX YCJIOBHH Ha paGoueM MecTe BO3AYX AYyUIHPYIO-
IHMX YCTAHOBOK 4aCTO MOJBePraeTcs yBJaxKHEHHIO.

Bo3yXOBOAK ¥ 30HTH BLITSIKHLIX CHCTEM, BO H3GexaHue GLICTPOro npo-
ropaHus MeTaJjJja, H3rOTaBJIMBAlOTCH M3 JACTOBOM CTadW  TOJLIMHOH
1—5 mm. Tak Kak BONPOCH pacuera u MPOEKTHPOBAHHS MECTHBIX OTCOCOB H
aspalyya noapoOHo usyioxkens B rmasax [l w I, To Mb orpaununmcs aumb
MJITIOCTPAlHe# BBITSXKHOA YCTAHOBKH OT Iedefl H BaHH ONHOTO H3 Y4acTKOB
Ky3HEUHO-TEpMHUECKOr0 1exa.

Mpumep 80. Ha puc. 103 npusenens BHIKONMPOBKA M3 IJIaHA H paspes
uexa. Ocranpnas 4acTb LieXa, HA KOTOPOH PACMOJOMKeHbl KOBOUHBEIE MOJOTHI

9

Puc. 103, CucreMa BEHTHISNUHM Ky3HEUHO-TEPMHYECKOTO LEXa

a —vacTe_Inaga, 6 — paspe3 no l—!; [ — uarperatenpuas neys TTHTIY-2; 2 —- zakanounas
neupr HII-003; 3 — ssaexTpolleys ¢ Macasinol panpo# CIT-2 35, 4 — MacasHwf Gax MB-2]

¥ TOpHHI, He Noka3aHa llepeyeHb o6opynoBaHHs, MONafaloOLIero B paspes,
npuBeneH B Tabn. 35.

Ta6anma 35 YnaneHne NpPOLYKTOR CropaHmsi OT
HarpeBaTeNIbHOH #  3aKaJOUHBIX meyeil
If)%'gg;ggggggi qECOT“;j)' Tun MPOU3BOAMUTCA dYepe3 BLITAXKHBIE 30HTHL.

Hap orsBepcTuaAMu gnis 3arpy3ku TOIJIH-
Ba, 3arpysKH H BBITPY3KH MeTalla Tak-

Harpepareabnas i | Onuriy.p K€ YCTaHOBJIEHBl 30HTEL Y 5JeKTponeun
Skt Tets o | Hho-003~ ¥ MacusHOro 6aka YCTPOEHb! CIUIOLIHbIE
JmekTponeus YKPBITHS ¢ paGouMMHM TIpoeMaMH, mepe-

c
i

—

CI1-2-35  KPBITBIMH JBePLaMH,
ME-21 Tomnueo NJaMeHHBIX medYel — yrodb
¢ cofepxkanueM yriepopa 51%: B masas-

MacasHOH BaHno

—_—
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HelfilleM mnpelycMaTpuBaeTcsi nmepesold meuell na ras. OcuoBHas Bpen-
HOCThL B I[eXe — H36hITOYHOe Telio. Bo3ayxooOMeH ocymiecTr/sIeTCsl MyTeM
aspalHH: NPHTOK — uYepe3 aspailoHHble GpaMyru B OKHAX, BHITAKKA ~— ye-
pe3 LIaXThHl, YCTaHOBJEHHEE Ha KDhILLeE.

Jlng 3auiHTH OT AeHCTBUSI JY4YHCTOro Temna paboTalomibx y MilaMeHHBIX
. Teyell NpelyCMOTPEHBl MEpPEeHOCHbIe BO3AYXOOXJIAXKIaWoIiMe BeepHBIEe arpe-
ratet Tuna CHOT-5. Fopubl oGopynoBannl 30HTAMU C BHITSIXKHBIMH TpyG6a-

‘M#. Ha oronoBkax BcexX BLITAXHBIX TPYO #exa YCTarOBAEHHE Aed1eKTOpH
HATH.

§ 26. BEHTUHJIAUMA JUTEHHBIX LLEXOB

KpaTkasi XapaKTepHCTHKAa TEXHOJIOIMUECKOro MPOLEEca H HEKOTOpPhle BO-
IPOCH TNPOEKTHPOBAHHS BEHTHJALHH JHTEHAHHX 1[€XOB H3J0XKeHb B IpHMe-
pe 22. He npuBoas naHHBIX, Kacallluxcsl IMPOEKTHPOBAHHS BEHTHJIALHK
JUTeHHBIX [EXOB, TAK KaK MO 3TOMY BOTPOCY AAHKE HCUePNLIBAIOLIHe YKa-
sanus B CH 118—60, Mb orpaHnunMcst Jnlib KPATKHM Pa3GopoOM  yCTpo-
CTBa BEHTHJIUHH B I[eXe TOYHOIO JIHUThS. '

IMpumep 81. Ha puc. 104 nzobpaxken nmaaH y4acTKa TOUHOTO JIHMTbS IO
BLIMJIABJSIEMBIM MOZensiM. [lepeueHb BeHTHAMpyeMoro oGOpPYIOBAHHS MNpH-
BegeH B tabGa. 36.

Ta6auma 36
Of'beM BHTSMKH B
M¥fuac
HauMmeHoBanue 060pyrOBaHHs K%J;l;ge' Tm;gg;%%:gﬂogél:c: ni
Ha exuHuny| oObwui
Munykuuwonnas neun . , 2 3our . . . ... . ..| 2000 4000
TepmHuuecxas e e 1 Koamipek . . . . .. .[ 1650 1650
. ,CHuMence
H-45. . .. 2 » 1650 3300
byukepa anq nmecka . . , 2 Pagounii npoem 0,8x
X0,6m . . . ... 805 1610
Cron ans GopMOBKH ¢ BH6paTO-

POM . . e L . L. . 1 To we, 0,5%0,5m . . . 720 720
Boi6uBHEIE peiteTk# . . . . . 1 Pewerka 1x0,4 » . . . 2000 2000
CHTO A7Md mpoceBa necka . 1 PaGounit npoem 0,5%

X0, M . . ... ... 630 630
[lpoMbiBHag BavHa . . . . . . 1 3oHT . ... ... .. 1200 1200
Tounno ¢ ByaXanHTOBEIM Kpy-.
TOM, dyp =250 mm . . . . . 2 Kowyx . . ... ... 500 1000
Tounno, dyp = 300 mu 1 ” e e e 600 600
ByHkep nns nmecka . . - 2 PaGountt nmpoem 0,8X%

X0,4m ... ... 805 1610
Curo i npgcewsaHud . . . . i To xe, 0,5%0,5 m . . . 630 630

[InaBunbHO-TepMHUecKOe OTAelleHHe pacnosiaraercs B moMemeHusix 101
H 102. OcHOBHOH BPENHOCTbIO SIBJAKTCS rOpsyHe rasbl, BHIGMBAIOMMECS U3
3arpy3ouHLIX OTBEPCTHH neueif. Y nedyeil yCTAHOBJEHH BBITSIKHbIE 30HTHl H
KO3BIpbKH. BBHAY TOro, 4To B 3JeKTpomeuax NpelycMOTPEHO BOMASHOe OX-
JIaXK A€HHE, TelIOBbIAe/IeHHe OT HUX He YYUTHIBAETCS,

B noMewennu 103 Bo3ayxoo6MeH paccuHTan M3 ycJaoBus GOPbOLI C Tel-
JIoN30bITKAMH, 00pa3yIOLIMMUCS NIPH OCTHIBAHMM OTJIHBOK., B OCHOBY pact
yeTa TEIVIOBBIJENEHHA IOJIOXKEHO Clefyiomee: KOJHUECTBO OCTHIBAIOIIHUX
¢opm 60, xaxkpas BecoM (BMecTe ¢ OTJMBKOH) 4 K2, HauaNbHAS TeMIepaTy-
pa ¢opmul 900°, koneunas —20° NPOAOJKHTENLHOCTL OCTHIBAHHA 2 4aca,
npH:eM 3a NepBHIH uyac TeMmepaTypa ¢opm cHukaercs Ha 60%. :

MecTubIME OTCOCaMH M3 noMemieHHs 103 yaansietcs 6160 m3/4ac Bo3ny-
Xa, a ocTaJbHoe KOJHYSCTBO BO3ayxa — neduerktopom LIATH Ne 7.
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Ha yuyacTke TOUHOro JIUTbS HMEIOTCS YeTbiPe BLITSAXKHBIX YCTAHOBKH C
MexaHHuecKUM nobyxaenueMm (puc. 105), us Hux oxna (B-5), obeayxkupaio-
mas Toumsaa, paboTaeT Ha DEUHPKYJSNHIO BO3Jyxa C OUHCTKOH €ro B
duabTpe.

B orcachiBawoulefi ycTaHOBKe OT HblIsmiero o6opyaoBaHus B-1 Bosayx
nepea BLIXOJAOM B aTMocdepy mojBepraercss OUHCTKe B JBYX NapaJjiesbHO
YCTAHOBJIEHHBIX LHKI0HAX cvBoAstHol nuenkoft JIMOT Ne 3. Ilputok B Jer-

HUH Mepuoj — ecTeCTBEHHBIA uepe3 OKOHHBle (PaMyry,

asiqo

a
d= 200 380
=140
a=130 '
4145 350+200
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9 ’\f o265 38P K25

d=440/ d=375

a:235 |- d=235 a:285
%)
A
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a:=265
a=235

3BP N23

Puc. 105. CxeMbl BeHTHJSIIIUOHHLIX BHITSXKHBIX YCTAHOBOK

a—B-l; 6 — B-3; 8 — B-4; 2 — B-5; (3HauenHue noaunui#t I, 2, 3... ¢cM. B noANHCH x puc. 104)

¥ 3MMHHH nepHoabl — MexaHuyeckuil. KomnuecTBo mojaBaeMoro MexaHuyec-
KOH BeHTHJsALMell NPUTOYHOro BO3AYXa B NOMEIIEHHs, B KOTOPHIX HMEKTCs
BPEHOCTH, NpHHATO B pasmepe 80% oT o6bema BHITSIKKH, ocTaibHble 20%
NMOJAIOTCA B CMeXKHBle NOMEeUIeHHs, e OTCYTCTBYioT Bpennoctd, [Iputou-
HBIH Bo3Ayx B noMemeHus /0! u 102 nomaercsi B pabouyio 30HY HacCTeHHHI-
MH BO3JyXxopaclnpefenuTensiMy, yCTaHABJAHUBAaeMbIMH Ha BhicoTe 0,7—1 M OT

nona. B nomentenne /03 Bosayx mojgaercsi B BepXHIOI 30HY BO3JYXOBOJOM
paBHOMepHO# nNOJayYH.
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§ 27. THEBMOTPAHCIIOPT JEPEBOOBAEJIOYHBLIX ILEXOB

OO6blunas ceTh MHEBMATHUECKOrO TPAHCIOPTa OTXOLOB JepeBoobpabaThl-
BAIOIIMX CTAHKOB COCTOMT W3 IIPHEMHHKOB, OTCACHIBAiOIIMX BO31YXOBOJOB,
BEHTHJSTOPAa U LHK/IOHA., Ecin BEHTHJISTOD YCTAHABJIMBAeTCH [0 LHMKJIOHA,
TO TNepej HAM CTABHUTCS YJOBHTENb KPYNHBIX OTX0JA0B. MuHUMaJbHBIA AHA-
MeTD BO3AYXOBOAOB, TPAHCMOPTUPYIOMMX: ONUIAKY — 100 mm, CTpyKKY —
130 ma, cMeTky ¢ nosa — 130 s

ITpu KoucTpyHpoBaHUM ceTell NMHeBMOTPAHCNOPTAa YIJbl  OTBETBJIEHHS
TPOUHKHKOB NpUHHMalOTCS [5°, Pajauychl OTBOJAOB: NpH & > (50 mm — He Me-
Hee 2 d; npu d<{100 mm —nHe MeHee 3 d u mpu d—100—150 mm—25 d.

Tlas BO3yXOBOJIOB NHeBMOTPAHCIOPTAa NPUMEHSIETC TOHKOJHCTOBAs
cTajdb toaumHoi: npu d < 150 mm—0,7 mm; npu 150<d<445—1 u mpu
d> 445 mm— 1.5 mm.

ITbiTenpueMHUKY H3rOTABAMBAIOTCS U3 CTAJH TOJILHHON He MeHee 2 MAM.
ApMarypa (kochle 3aJBHXKKH) Ha OTBETBJEHHSIX K CT@HKAM YCTAHABJIH-
BAeTCs JHIIb JJIs peryaupoBanus cuctembl. [locse perynuposanus apwma-
TYpa 10/KHa GbiTh 3anIoMGHPOBAHA.

I[To cooépameﬂnﬂm HOKApHOH 6e30MacHOCTH Nepen BEHTHJIATOPOM CTa-
BUTCS aBTOMAaTHUYeCKMH KJjamaH MJd 3aJBHXKKa. [Ipu npoektHpoBauum cetu
THEeBMOTPAHCHOPTa HA TOPUIOHTARBHHX YUACTKAX OTBETBAEHWM K CTaHKaM
¥ Ha MarucTpajbHOM BO3[yXOBOJe HeO6XOAHMO JJ/IS1 MPOUYHCTKH NPeaycMaTt-
pPUBATh JIIOUKH, NepeKphiBaeMble ABHXKKAMH. Pacuer ceteli nHeBMOTpaHCnop-
T4 NPOH3IBOJMTCS ¢ NOMOLIbI0 OOBIUHEIX MJH CIelHadbHeix Tabaun [13] u
HOMOIpaMM, MOCTpoeHHLIX 1o ¢opmynae (75).

Tak kak pacueT mpou3BOAUTCA NO TaGAHUAM HJId HoOMOrpaMMmam s
YHCTOFO CTaHJapPTHOrO BO3AyXa, TO AJS NMOAOOpa BeHTHAATOpPOB Hamop H u
NPOU3BOAUTENLHOCT L onpefensitores mo gopmynam (164) u (165). e

PacuetHble 06BeMbl OTCACHBAEMOTO BO3NYXa [UIsi KAXKOTO CTAHKa, BEC
npuMecell, peKOMeHAyeMble CKOPOCTH H JIHaMeTPhl OTBeTBJEHHH BO3IYXO-
BOJOB K CTaHKaM AAlOTCsl B CHPaBOuHMKe [13] U DPYKOBOAAIIMX YKa3aHHAX
0 TIPOEKTHPOBAHHIO ceTell nueBMoTpancrmopra [30].

Pacuer cereil nmHeBMOTpaHCNOpTa AO0JXKeH NPOU3BOAWTBHCH ¢ TIUATENb-
HOH YBSI3KOH 1MOTepb NaBjeHHsi, TAK KaK Ha BO3JyXOBOAax He AOMYyCKaeTcs
yCTaHOBKa peryJjupylomeii apmatypbl. HeBAska B mnortepsx naBjieHus He
HomxHa npesbimath 10%. Ecan npn MHHEMAaJbLHOM JdUaMeTpe HeBsI3Ka BCe
Xke Oosabiie 10%, To momyckaercsl yBelMUMBAThH NPH pacuere Ha ydacTke
KOJIHYECTBO BO3AyXA.

CeTh BO3AYXOBOJOB PACCUHTBIBAGTCS C y4YeTOM OJHOBpPeMeHHOH DaGoThi
BCeX OTCOCOB, BKJIOUasi Hamo/dbHble. MUHHMaJbHBIE CKOpPOCTH BO3JyXa B
CHCTeMax NHeBMOTPAHCNOPTa TIPHHAMAIOTCS: MPH  TPAHCNOPTHPOBAHHH
crpyxek 16 m/cex, onunok 14 m/cex, menst 23 m/cex, B Komyxax COOPHBIX
Marucrpasefi ¢ MexaHHUYeCKuMu TpaHcmoprepamu 16 m/cex.

Bosnyx, oTcacriBaeMblii cucTeMaMH MHEBMOTDAHCNOPTA, INIOLBEPraeTcs
OYHCTKe B LHUKJIOHAX, eClH TPAHCIOPTHUPYIOTCS ONMJIKA U CTPYXKKH, U B Ma-
TepuaTeiX PUAbTPAX HJIH MOKDHIX CKpy66epax mpH TPAHCHOPTHPOBAHHM IhI-
a1 oT uinugoBadbHbeix cTaHkoB, OTCOCH OT HIIH(POBAILHBIX CTAHKOB HOJ¥XK-
Hbl BBIeJAThCS B CAMOCTOSATE/NbHYIO CHCTEMY.

Ecau pagmyc nefictBus cucreMsl mpesbiiaet 30 # ¥ KoauyecTBo 06CTy-
KHBaeMBIX CTaHKOB 6oJbllle 30 1UT., TO BMeCTO OObIUHOM CeTH NHEBMOTpAHC-
NopTa mpuMeHsieTcss KoMGHHUPOBAHHAS C AONOJHHTEIbHBIM TPaHCIOPTePOM
(puc. 106).

Cnoco6 pa3BojKu BO3JyXOBOJOB MO COOOpaXeHHIO yno6CTBa 3KCmya-
TauyuH NoJxeH OblTb, KaK NpaBHAO, BepXHEH, OTKPHTHH. Bosayxosoam, npo-
XO[silile Yyepe3 HeOTAlMBaeMble NOMEIIEHHs WM BHe 3MaHuH, ClelyeT U3o-
AupoBath. KolnuectBo BO3ayxa, OTCACHIBAEMOI'O CHCTEMOH HMHEBMOTPAHCIOp-
Ta, HeOGXOMHMO KOMIIEHCHPOBATh MEeXdHHUECKHM MPHUTOKOM ¢ IOAOTPeBOM
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LASERE

Puc. 106. CxemMa KoMGUHHPOBAHHOM CETH ITHERMOTPAHCNOPTa € JIOMOJIHH-
TeJIbHEIM TPAHCMOPTEPOM

I — oTcocwl or cTankon; 2 — rtpaucnoprep; § — COODHHK KDYNHEIX JPEBEeCHBIX OTXONOB;
4 — 3aTPY304YHa" BOPOMKA, 5 — UWKJAOM; 6 — BOILYXOBOA BuLHEH COTH NNEBMOTPANC-
nopra; 7 = BEHTHJIATOD

o) -7

olumers
HOYIHbIX DPXD-
0

Puc. 107. Cucrema nHeBMOTP2HCHOPTa JepeRoobgesiouHoro Lexa

a4 —mnaan; 6 — pacuerHaa cxeMa; [ — ToplioBasi MAfATHAKOBAY TJNTA; 2 — IWPKyJbHAS MHJA;
3 — peficMyCOBHE CTaHOK; 4 — dpe3epHblt CTAHOK; 5 — QYTOBOYHHIX CTAHOK; O — JIeHTOYHas
nuna; 7 — DEAMUAPUYecKHl DMKIOH Ne 3
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HAPYXKHOIO BO3AyXa B XOJNOAHLIH nepuop roja no 15—16°, Bosgyx nonxen
nojaBaThCs B BePXHIOK 30HY CO CKODOCTSMH He OoJee 2 m/cek. '

[Tpn npuMeHeHHH ABYXCTYNEHUATOH OUHCTKH yAaJsieMOro BO3J1yxa B HHK-
JIOHe U MaTepyaThiX MJHM OpPolIaeMHX PHUIbTPAX AONYCKAeTCH ero PeuupkKy-
NALUMS IPH yCAOBHH noxMeinBanus He MeHee 109, cBexero Bosgyxa. [lpu
3TOM 34TBITEHHOCTh BO3LYXa B lleXe He MOJKHa mpesbliiaTh 10 me/md.

Npumep 82. CnpoeKTHPOBATh CHCTEMY NHEBMOTPAHCIIOPTA OTXOAOB CTa-
HOUHOFO OTHeJeHHs NePeBOOOe]0UHOrO Iexa, u3obpaxkeHnHoro Ha puc. 107,

Pemenune. CxeMa NHeBMOTDAHCNOPTA NpUBeneHa Ha puc. 107,6, Hc-
XOJlHble AHHBe YKa3aHul B Ta6Ja. 37. Pacuer cBenen B tabia. 38.

Ta6anua 37
TipuMecu XapaxtepucTaka otcoca
< pexoMeyyeMbie
Hawnme Horanne T E §
0BopyloBaHus vn Ha¥MeHO- @ S @ o
Banue . > 3 otcoc ¢ a o
o % S 8
o = &3 2
2 ~ £ Z
bt
TOpUOBas Madr-
HUKOBasg . . . M3 | Omumaxa | 40 0,1 700 | Huxnuii 1,51 156—16,8 (125
UMPKYJabHAA . . L-2M » 50 0,! 1000 ” 1,5/ 15—15,8|150
AeHroyHas . . |JIC-80-2 » 20 0,1 650 ” 2 |14—16 {120
CraHkH:
peficmMycoBbIH . CP6-2 {Crpyxxa | 250 { 0,15 | 1000 | Bepxuni {1,3|17—18 |140
¢bpesepHbld  on-
HOUIIHHAEAbHBIH ¢-1 » 125 | 0,2 800 | boxkosoii I1,5 16—16,8 [130
¢$yroBouHbl Co-6 , 250 | 0,2 | 1000 jHmwxwuumit [I | 17—18 [140
Bcero . .| 735
KoHueHTpauus cMecH
Gn 735

. 0,08.

T Iy 8040.1,22
C yuyetrom mojacoca n‘pnme‘c.eﬁ HAaNOJLHBMH OTCOCAMHU
npumem u=0,1. [Torepn nabnenus no popmyse (165)
H=1,1-108,6 (1 + 1,4-0,1) = 136,2 xz/m?.
Pacxon Bo3nyxa B ceTH € ydeToM IOACOca
L = 1,1-8040 = 8850 m?/4ac.
[To cnpasouHuKy [25] mpuHAMaeM LUIMHAPHYECKHN HUKJIOH Ne 4 ¢ cedeHHEM
Bxoma 400400 msu. K.M.c. UMKJIOHA, OTHeCeHHBII K CKOPOCTH BO BXOIe,
Eopoers pxoxa
v, — 8850
3600-0,4-0,4
Ilotepu pnaBJjeHHS B IHUKJIOHE
Z,=2,5-14,52 = 36,3 ve/u?.
OOulHe TMOTepH MAaBJeHHS B CeTH
H =136,2 + 36,3 = 172,5 we/x™
[TpuHuMaeM K YCTAHOBKe mblAeBOH BeHTHAaTOp LIIT7—40 Ne 6, qnia xoroporo
L = 8850 m’/wac; H = 173 re/m?;, n = 1600 o6/mun; = 0,55.

= 15,4 mjcex; H, = 14,52 re/m’.
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Ta6auna 38

1 H . x|2g
g| § g A A t+ 3 e SE“
A - B = 50y
> £ 3 = b3 B3 d d + T
> a = = @ ~ B el u? Bosw
=z ~ ~ 3 » ~<|= T |ERa
) 650) 7,51 120 | 16 0,143¢ 1,071 2,73 3,8115,67) 59,5 {59,5—| —
2 (1000 | 10 150 | 15,8 0,11 | 1,1 2,74 3,84(15,27! 58,6 | — |[—| —
311650 5 185 | 17 0,084 0,42 | 0,1 0,52/ 17,69 9,23| 68,73| —| —
41 80 8 130 { 16,7 {0,123} 0,99 1,85 2,84{17,06| 48,45 — 15§ 950
51 2600 1 230 | 17,4 |0,066| 0,07 |—0,2 [~0,13]18,52{—2,4 | 66,33 —| —
61000 | 8 140 | 18,1 ]0,12 | 0,96 1,75] 2,71120,03| 54,28/ — |18] 1100
713701 4,5) 265 | 18,6 {0,056 0,23} O 0,23121,17} 4,87{ 71,20 —| —
& 1000 | 8 140 | 18,1 {0,117 0,94 1,54 2,48/20,3 | 50,3 | — }29| 1200
9 | 4900 1,8 310 | 18,110,042| 0,08 | 0 0,08 20,3 1,62 72,82 —| —
o0} 1000 8 150 | 15,8 |0,11 | 0,88 | 2,26f 3,14]/15,27| 48 — 134} 1240
11 [ 6140 | 3 340 | 18,8 |0,04 | 0,12 |—0,09] 0,03}2!,62| 0,65 73,47|—}{ —
12 11000 | 6 140 | 18,2 /0,117 0,7 2,14} 2,84/20,29| 57,2 | — |22] 1100
131724041 6 370 | 18,9 {0,037 0,22 { 0,21} 0,43]21,86{ 9,39 82,86 —| —
14 700 9 125 | 16 0,135 1,22 { 2,68 3,9 [15,67] 61,1 — (26| 800
15 1 8040 | 10 370 ') 20,6 ]0,036) 0,36 ] 0,63] 0,99]25,98) 25,7 {108,56) —| —

Tak KakK guameTp Bxoha BeHTuasiropa d=367 mm 4 ceyeHHe BHIXJIONA
370X 370 mm, TO puddhy3op 1 Koupy3op 6YAYT OTCYTCTBOBATH,

Tpe6yeMass MOUIHOCTh 3JeKTPOABHraTells] MPH K.I.J. KIHHOPeMeHHOH ne-
peraud 7, =0,95 1 Koappunnente sanaca K=1,1 [mo dpopmyae (110)]

1,1.8850-173
Nycr =
3600-102.0,55.0,95

YcTaHaBaAWBaeM 3JEKTpPOoJABHrateNn 3akpuitoro tuna AQ-62-4, y Kotoporo
N=10 kst; n=1460 o6/muH.

= 8,8 wem.
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OFPHUIJOXEHUE IV
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MPUJOXEHMKE V
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NMPUJOXXEHUWE VI
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