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PA3EIN MEPBbIA

TEMNOTEXHMKA
Tanasa 3. OBUME CREAEHMA O TEXHHUECKOA TEPMOAWHAMMKE

§ 1. Npegmer TEXHNYECKOR TEPMOANHAMHIN

TexHAYECKOH TePMOJAHHAMHKON HA3BIBAETCH HAyKa O cBOficTBaX TCMAO-
BOH 3EEPrHH M 3AKOHAX B3aMMONpeoldpasoBallis TENI0BON H MCXaHHUECKOH
suepruu, TeXHHUeCKAR TepPMOAMIIAMERA NO/0XMeHa B OCHOBY MAYYEeHHsT |
YCOBEPILEHCTBOBAHASA BCeEX TEIUIOBbIX JiBdraTe/ef. '

Kak H3BeCTHO H3 NPAKTHKH, BO H3aWMONPEOGPasnBauud TENJIOBOH H
MexaHuuecKoldl SHCPrHE ywactsyer padouee Teso, B POJH KOTUPOro, Kak
NPABHJIO, BRICTYNA0T rasoefpasHbie Tela — rasel € NApkl. Henonsazosanue
B KavecTBe palouero tesna ra3os H Napos oGbACHASTCA TEM, ¥T0 OHH, 0baa-
4as GojbuiiM KO2(hPHUMEHTOM TElI0BOro pacillMperia, MOCYT TpH Harpe-
BAHWK COBEpWATh ropas3fo GOJNEBLIY pabory, ueM KH/KOCTH H TBepAble
T3,

B TepMOABHAaMMKe BBEICHO ARA NOHATHI O rase. I"asbl, MOJEKyJbl KOTO-
pux 061a1aloT CuaAaMH BIaMMOJEHCTBHHA 3 HMEIT KOHCUHAE, XOTH H Bech-
Ma Majhle TEOMETPHUECKME [a3MepH, HAswHATCA PeANBHBIMY ra3aMH.
TasH, Mosexky/bl KOTODEIX He 061a1210T CHAAMH BIBWMOACHCTBUA, 34 CaMH
MONEKY.i6l TpeicTasasifor cofoil MarepuanbHule TOUKY C HHUTONKHO MaJjbe
MU 06BHeMaMH, HASHBAKTCA WieanbiuMu rasamd. TIOHATHE 00 HAaLaABHOM
rase BBeleHO AAA YUPOILCHHS H3yueHMst TCPMOIHHAMHUECKHX MPOLECCOB H
NOaYueHss (0aee TPOCTBIX PACHCTIEIX GOopMy:l. _

BoasiHOH wap paccMaTp4sarT KakK peasbHsifi ras, K KOTOPOMY HEJb3A
NDHMEHATE 3aKOHBI, YCTAHOBJCIIIBE AAN HAEAJLULIX Tason. Bee pecannHHE
rasel ABAAIOTCH MapaMi TexX HJAH HIBIX HujAKocTeH; IpH 3ToM dem (JHXKe
ras K NePexofy B KHAKOE COCTUNHWE, TCM Goabilie ero cBofiCTBa OTKJOHH-
}TCH 0T CBOHCTB HIEadbHOIo rasa.

§ 2. OcHOBHbIE NIBPAMETPLI COCTONHMA rasa M MX egunnubl H3MEpPEHHN

K ocHOBHBEIM Dapamerpam COCTOAHHA Ta308 OTHOCATCH: AABJACHHE, abco-
AIOTHAS TEMNepPaTypa W YASJbHbIH OfbeM.

MNagaenne, [dapiedveM sooflle HasnBaeTcd Ciad, AeficI8ymas  Ha
e/(MHALY IJOUIAAR NOBEPXHOCTH TCAA MepIeHARKYy/FApHO nocnenHei. [an-
JejiHe ra3a ecTb CPCAHHE PE3yJALTaT CHJ/IODOrO BO2ALACTBHSA POMaJHOrO
yKCAa MOJEKYJ ra3a Ha BHYTPCUHIO MOBEPXROCTL COCYLa, B KOTOpPOM 38-
kApueH ras. MONEKYAL rasza, BAX0JACh BCe BpeMs B JIBUXCIHY, YAAPAKOT-
s O TIGBEPXHOCTH COCY/IA B TCM CAMBIM €/aBATS I1d €ro CTeHKH,

B 7TexBHKC pasamuaor abCoOXIOTHOE AdB/eHHE Pacc, H3OLITOUHOR J8RJIe-
HHE Pugg M paspexeinic py. [og AGCOMOTHBIM JaBJERIEM MOLPA3yMeBACT:
Cd MOAHOE HaBAeHHe, MO/ KOTOPLIM HAXOMNHTTA Tas. [Tox uz0niTO4HRM AAB-
JeHHEM NOHAMAXT DA3HOCTh MexAY a0COMICTERM AaBJCIHEM, GOBLINM,
yeM aTMoceproe, B aTMocdepERIM AaBlCcHEeM. Paspexenie (BaKyyM) xa-
PaKTCPH3YeTCsl PASHOCThI0 MEXAY atmocepanM 1aBaeHmeM u alconior-
HEIM JaBJIEHUEM, MeHLLINM, 1eM aTMocdhepHoe.

PaccMOTpUM METOAL H3MEPeHHsl JIaBJCHHA ¢ MOMOLIbIO U-06pasHoii
TPYOKH, 3JHTOH KHAKOCTHIO M conBlualomelcs ¢ armochepHbEM BO3NYXOM
(puc. 1.1). Ecan npapaeune B COCy/le BHIIC aTMOCHEPHUrO (puc. 1.1,a), 10
HUIKOCTL B NpasoM KojieHe TPYOKkH npudopa yCTAHOBATCHA BhlLE, HEM B
neaom, Hapneline B cocyae Oyder, OYEBHAHC, YPABROREIIHBATLC] RABJCHH-
em aTMOCQepHOro BO3AYXa H jlassedueM crofda JKHAKOCTH 8 TPYOKE BRCO-
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roft k. ChedopaTesblio, H B NpaBROM, ¥ B
AeBOM KoaeHax TpyOku npHGOpd 8 cede-
WU € ~— ¢ JIABJEHWE Ha XKHAKOCTH OAH-
HAKOBO, & OTCIOAA MOMHO 32KJIIOYHTE,
qT0

Page = Po -+ &pit, (I.h
FRe Pace — A0COMIOTHOE (MONHOE} TABICHAC rala B
cocyne; Puc. 1.1. Hamepenneé NABACHER risd b COCYAR
P ~— aTMocepuoe gapae e no GapoMeTpy. ) ’ —
o ¥ ; - : L R3- @ -~ DABNMeMHWE 38 B cocy/Qe Bhille oc-
g ycm{pumc cpafioHOTD faleldny B uynxTe R dopsosn: 6 — TaRNENNE rasa B COCYAE HM-
YepeHu, #e aTMuchepRoro

p— THOCT L HHTEQCTHL
h — vueoTa cToala MHAKOCTH;
gph - mapaenve cTONGA KRAKOCTH nwcoToll I, BHpaXeRHUe ¥ Téx Ke eAHEHNAX, B KaKHK
AQIEY TABTCUUSE Page M Pa; HI0 AADTCHHE ARIACTCA HIOBIIOSILM Faib.
i

CuieaoBaTeabHo,

Pagc = P+ Puatis (1.2)
QT N A

Pazs = Pagc — G- (.3)

Foau Jasierde B COCYAC HUMKE aTmoc(epHOro, TO YPOBEEb MKHJKOCTH

fyicr BHLIe B AeBcM xoueHe TPYOrM (pue. 11, 6) n asmcpsacMan cpena Gy-
IeT HMeTh paspexciuc {BaKkyym):

Pasc=#5 ~ Pe {(I.4)
HAH

. Pu = P6 — FPage: (1.5}

[IpuGopw, cnyxamue AJs HIMEPERHS AaBJekdd ra3a OOAbplIe aTMO-
c(epHOro, Ha3bBAWTCA MAHOMETPAMH K MOKA3LBAKT naOLITOUHOE HaBJe-
HHe raza uaj atrmochepublM. B npakruke H3OLITOHNOE AZABJCHIE HASLIBANOT
MAaHOMETPHUCCKUM AaBickneM. [Jsi H3Meperust JaBJICHHR MeHbIe aTMO-
cCPHOrO NMPAMEIHTIOTCS BAKYyMMeTpLl, NOKalHEBAIOLIHE, HACKOTLKO AaBJae-
{[He rasa Huxe aTMochepHoro.

YCTPOECTBO MAKOMETDOR K BaKYyMMETPOB 0CBIMHO OCHOBLIBAETCSH HA
ypABEOBCIIHDAIIHN YCHAHHA, IepefaiolunXcs OT Teaa, A4BJeHHe KOTODOTO
HIMEPAeTCsl Maccol MUAROCTH WAn Aedopmaumeli DasjiHYHOrG peAa Tpy-
ACHH, 4 TAKMC ATPY3KOH HA NOPLIEHD,

Temneparypa -— napamMcTp, XapaKTepu3yuHit Fenjopoc COCTOSIHEe Te-
aa. Temnepatypa Tesa ONpcAchseT HATPABIEHKHE BUSMOMHOTO CaMONPOH3-
BOJIRHOTO TICPCXOAa Telna oT Tedz ¢ OOMblUeH TEMOEPaTYpoE K Teay ¢
MeHBELIEM TeMaepaTypoH, :

B CCCP pas uaMepcHHd TCMMOCPATYP NPHHATLL (FOrpaaycHas IIKaJgad
(FOCT 8550—61} s alconkrrag TepMoadHaMHueckan wmxasa Kenwsuwa.
B crorpagycroii mKadc npa ps==101,325 kIla (760 mw pr. ct.) 3a 0° npu-
HUMACTCS TeMOePATYpa TAWHHA AbAa, a 3a 100° C — Temieparypa KHACHHA
Bojnl, [panye aroil wikaab 0003HAY4ETCH Yepes °C.

B abcoaoTHul TepMOAHHAMEYCCKON WKase Kenbkuia 332 HyAb NPHHATO
COCTOSINMG Tea, MPH KOTOPOM TelJoBoe ABHZKEHHE MOMEKYJ TeOpeTHHecKH
oteyrerByer, M3 PH3AKM H3BECTHO, 'ITO TAKOE COGCTOAHHC THACTYRACT LpA
temiacpaTtype Ha 273,16° (273°C) nuxe 0°C.

Beanyuna rpafyea no mxase KeirbBEHa (pHHHMaeTcfi PaBHON rpaaycy
no cTorpaaychoit wkane: 1° K=1°C, caegosarennsHo,

AT = Aty (1.9)

CBAzb MOy YHASZHADIMH MKAJXAMH YCTAHABAHBACTCH CICTYIOHIHM CO-
OTHOIOCITHEM

T°K={°C+273°,

VYieaptiniii 066eM. MOJeKyAAPHO-KHBLTUYECKAY TCOPHA YCTAUaBAHBaeT
monsTHe o0LeMa, 3aHIIMAaeMOro rasoMm, Kak NpPOCTPAHCTBA, B KOTOPOM Die-
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peMemmalorea ero Mogaeryabl. OGbeM rasa HamepseTcss B KyOWuecKHX MeT-
pax, Kosudgecrro rasa  ONpeAEsieTCs Cro MACCOH, DLIPay(enioH B KHIG-
rpaMMax.

Vacanuum obneMoM, v, MP/Kr, HasuBaeTcs] o0bLeM eJUEHIE MACCH Ta-
3a, T. €.

ve= V/G, (I.7)
rae V — noanmii oGveM rasa, n3;
G - Macca rasa, KT, :
Odpartnag BeNHUHHA, Kr/M3,
p=G/V (1.8)

ABJsleTes MJICTHOCTLIO, MPEACTABAAOUEH coOofi KOJHUECTBO BCIICCTRA, 33-
KaIWYeHHOoro B 1 M9, 1. @, Macey eZnHuLLL o0beMa,

KpoMe paccMOTPEHHBIX OCHOBHRIX NapaMeTpoB rasa CyLISCTBYIOT H ApY-
rie MapaMeTPhl COCTOAHHSA: SHTPOMHA S, BHYTpeHuas sreprist U u sHTaNL-
KA {, DTH napaMerpsl GyayT pACCMOTPeHH falblie.

§ 3. YpanHeHue cOCTOAHMR] WACANDHOrO rasa

YpanlerHe cOCTOANHA HAEAABHOTO rasa, MNOJyUeHHOE Kananciipolom,
0ORYHO BMEET BH/JL

po=RT, (1.9

rae p — abcoaoTHoe AusICHHC rada, TTa;
v — yaeisEef 00bey, sO/KE;
R—-*I‘QEOB&H nocrodyHan, oTiecednas € MaCCe ra3da, PEEE‘Uﬁ 1 K, H HMCI:OHIM A KO I0-
rH 73323 CBUE 3HAYEHHC, ’
7 — aGcoaoTnaa remacparypa, © K
PasmepaocTb rasosod nocrosrsof JIx/f(kr-°K}. .
Vpasuenne (1.9) sisisercs ypasuesweM cocTosHna ans 1 xr rasa.
VMuowas ofe yacTH Ha G # VUHTHIBaA, 4T0 Gu=V, nouyynm ypasHeHHe
cocToNnu A9 M060r0 KOJTHYeCTBA rasa: :

pV = GRT. (1.10)

Fenn b ypasrennn (1,10) V samednts 00beMoM, 3aHHMaeMLiM | XMo-
nem (Vi), a G — MONEKYJISIPHOH MAcCofi W, TU NUAYYHM ypASHEHHE COCTO-
AnHA A48 | KMOJIE Taza:
’ p?‘m = II-RT. (I.ll)
B TagRoM BHIC ypaBneHme 6bi10 noaydeno sreppnie J1. M. MerineneeBruiM.

M3 sroro yparHenns olpCACIeTCd VHHBEPCANbHASI 1'd830Bad NOCTOSHHEA,
oTiecenas K | KMOJIO (XH/IOTPaMM-MOUTh) rasal:

BR = pVu/T. {1.12)

M3 dunauku masecTEo, uro mpm TeMmepatype T=273,16°K u npu agak-
acEnY Po==101,335 xlla (760 mM pr. cT.), T. €. NpH DOPMANLIBIX uNde-
CKHX YCHOBHAX, 06beM 1 KMOJIS AI0S0r0 dieasnnoro rasza pased 22,4146 m°

(zaxou ABoraapo).

 Iloxcrapssig 4Ac/ICEble 2HAvenus o0heMa, [aBACHHA, TCMIICPATYPLl B

ypapuenne  ([.12), 10Ay4aeM YHHBEDPCAJABHYK TA30BYI0  MOCTORHAYIO,

I/ (kmons-“K)

R 101332-22 1146

=" 073,16

lazosas nocrostinag, dx/(kr-K), orrecensasn K 1 kr moboro raza, 6y-

LeT paeHa

— 8314,90, (1.13)

R 8314,9/p: (1. 14)

! KuaorpaMm-Moaen (KMoacM) (adlpaercst Macca BeleCTEa, MECNGHHU  PUBHUA LI
MOJCKYIAPHOH MacCe M BRIpaiKeHHus B KI.
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3uagcnuc razosofl NOcTOAHHOH GEpYT u3 TalJ)Hl, NPHBEICHHHLX B CIe-
LHAJBHOM JHTEPATYPC, HIH ONpPeReasioT BEHYHCACIIHEM.

B NpakTHYECKKX pacHerax Hepeako ypaBHCHHE COCTOAHHA Tasa (1.9)
AIpEHUMaeTcs B BHAE

p=RTIV=pRT. (1.195)

B TenjoTexHHKe Topasjio 9alle HPHXOAHTCS HMCTbL NeJN0 He € OfHOpOA-
HLIM TA30M, A4 CO CMCChI0 HCCKOLKHX Trasos (RanpeMep, Do3ayXa, NpHDPOA-
HOro rasa, NPOAYKTOB Cropaxds TonanBa ® IpP.). T10X cmechiy WcaILUbIX
rasob MOHEMAeTCH MeXaHHUSCKas CMeCh pPas/HYHLIX ra3ses NpH yCAORHH
OTCYTCTBHA B HEX XWMHUYECKHX peakuufi, T. €. XHMHIECKA MEXKIY coBoft He
pzaumoeficrsyiomex. Cvecs WIeaNbHLIX ra3op TOXe NOAYHHASTCH BCCM
5aK0laM, OTHOCHIEHMCS K HECANLHEIM rasaM. ! :

JLts yno6eTBa peimiesus NPaKTHIeCKHX 3alaw O CMECAMH Tasob BBele-
EO HOHATHE 0 KaXymeficA MonekyNApHOA Macce CMeCH Tazos. Tlon nocnexn-
Well MOLEMaeTcs cpefiHAs Macca B3 AEACTBUTETbHLIX MOJEKYJSPHBIX M2CC
OT/ienhALIX KOMIIOHSHTOB, COCTABIAKIIHX CMECE. : -

Kaxymascs MOACKY/IspHAs Macca CMecH TasoB MOXKeT OHTb onpereie-
Ha H3 ypaBHCNUd :

i

Bow == Fiftg HrapgHratls+ oce '+'an1.-==2 Filbis (1.16)

£
ELe 1, F3, P, ... Tp — O0BEMHBE 2O KOMOOHEHTOR.

Ypapnenue COCTONHIA CMCCH TA3CD BLIBOAHTCS Ha OCRORAHHH ypaBHe-
IHE COCTOSHNA OTACABIIBIX KOMNOHEHTOB CMECH U HMERT BUA

pV =GRy T (1.17)
Fre Rew — ra3opas NOCTORHHAR CMECH,

Tlis roro 4To6L MOMKHO Obizo nonn3osarbes ypasuenuem (I1.17), cie-
AYCT ONPEAENtTh REJHUHIY Ta3OBOH NOCTOAHHOH CMecH Rey. Ecan H3BecT-
HEl MACCOBLIC AGAH OTHEAbHBIX KOMMNOHENTOB CMECH, TO raspead noCroAll-
HAA CC MOXEeT OBITb OflpcAciacia N0 YPASHEHHK

: n
Rcm='£1R1+§9Rz+g.sR3+ +gan"'2_‘igtRh '0-18}

(DG E1, ffay B3y . €n — MACCOBHE AONA KOMIOHIHTCR.

FajoByio noctoasryio cMecH, JLx/ (xkr-K}, moxHO naiiTh Takxe no ¢op-
MyJe
Rene == 8314,9/p oy (£.19)

Hanpumcp, 4451 OZHOH ¥3 CAMBIX PacnpoCTPaEHeHHBIX cMmecell — 144
DO3AYXA pow= 28,97 K[/KMOMb, & CNeJ0BATENEHO, Rey==287,7 Huf (gr- K).

§ 4. Tennoemkocts, KonuuecTeo Tenna

TensoeMKoCThI0 Tesla NA3EBAETCA KOJHYECTBO Tenja, KeobxoanMoe Aas
garpesa Tena Ha 1°

TennoeMKoeTL HIMEDSIETCH SHePreTHYeCKHMH CARHHUAMH — IKOYTIEM
(T3k) ua rpaxyc CTOrpPa/lycHOW IIKAJLL TeMACPaTyp; B TEXHHYCCKUX pac-
TeTax 4aulc MPHMEHAETCSH Oosee KpyiHAs eNHHHNA — KRJAOLKOyAb (xILK).
Loy TenAoeMKOCTh OTHOCST K KaKOH-NHGO eHHH(Ee KOJMHYCCTBA BellecTsa
(kr, HM?, KMOJIB), TO TaKad TCITOEMEOCTh HA3BIBRETCH VAEARHOA H ec edr-
wiuna coornererBenno Gyner kJIxk/(xr-K), I/ (am?-K), xIlx/(kmoan-K).

B 343MCHMOCTH OT BHGpPAHHCH KOJIMYECTBEHHOH CAHFBLHK BeIlecTea
PA3NKYATOT MACCOBYIO ¢, OOBEMHYIO ¢’ H KUIOMOJBRYK (€ TEIIOCMKOCTH.
Mexy HUME HMEIOT MCCTO CEAYIOLMEe COOTROIICHHA:

g' = Pef22,41; ¢ =po. (1.20)
8



Fenx eINARTe XOAWTecTAa BemecTsa coolmmrs [Maw ormecTH} Tenno

g ¥ ecau MPH STOM NPOHCXOAMT HK3MeHeHHe TeMIEpaTypHl OT fr 2o fy TO

OTHOIIEHHE ¢ K. JAHH0N PasHOCTH TeMAOepaTyp npeacrTaBiact ¢OBOA cpcl-
HIOIO TeMJIOEMKOCTL BellecTrRa B npedenax ot &) A0 {2

' o ™= ¢/t — 1), (1.21n)

Cpemom TeAROCMKOCTE KPOMe 050SHAUEHMS! Cm U2CTO OBN3IRATAIOT chs.

: f1

Ipenes oTHOMENAS ¢ K PasHOCTH TeMNeparyp npH ee CTpeMJIeHHH K

HYA10 APEACTABASET COGOH HCTHINYIO TENVIOBMKOCTb, AHAJHTHICCKOS Bbipa-

sKeque I KOTOROH MOMKHO 3aHHMCATh TAKS

o= dg/di. (1.22)

B cOOTRETCTBHHE ¢ ONPEAENEHPAMH WCTHHHOR ® cpefHed TemnoeMKOCTH
MOKHO HANHCATR CHeLyroiide BLIPAMCHHA LA TEUI0THI, coobimenuol 1 kr
rasa: :

a) npu GeckOHEUHO MaJIOM K3MEHEEHH TeMllepaTypi rasa, K/ xr,

dg = cdf; (1.23)
6) NpH H3MEHCHHA TeMNepaTyphl rasa ot f; 1o fy, kX /Kr,
q == Cmm (B3 —11) s (1.24)

1. . KOAWgecTsn Temaa, coobinenkoe | Kr rasa, paBno NMPOH3BedeHHID Ter-
JUEBMKOCTH Ta3a B QAHHOM TIPOLCCCE HA H3MEHEHHEe &r0 TeMICPaTypHL. dns
parpegan®s MaccH G, KT, OT Temuepatyphl fy 10 TeMNepaTypsl {5 norpedyer-
cqa Tenna Q, wIx:

Q = Gt (ts — 11). (1.25)

Ecsii KOAHYECTBO r23a BEpa)kaerca B OOBEMHBIX cuuuunax {(uM°), T0
koapgecTBo Temaa Q, k[, HeoOGxoiuMoe Aad HarpeBaHMA ero 0T Temaepa-
TYPLI £) O TeMNeparTypul £, MOXKIO JIOACYHTATD 110 (Popwync

Q=Vep, (1, —1,)- (1.28)
Eoan e KOMHUerTRO 1'a3a BLIpddaeTCAa B KAAOMOSOAX, 10

: G
Q_—_PCIKTU-!—fl}i (I.27}

Ocoboe 3HageHme AAR HATPCBAUHA (WJIR OXJaXIeHWR) rasa HMCIOT VC-
JOBWH, TIPH KOTOPHIX MPOHUCKOUUT HPOUSCE ITOLBOAA {H.H OTBOAE) Tenna.
B renjorexHuke Haubonee BaXKNIbIM SBIACTCH!

HArpeBamie (MM OXJAXJEHHC) [PH ROCTOAEHOM ofbeme {(puc. 1.2,a};

HarpeRadie (MAH OXJawAeHHe) upPH  TOCTOAIIOM  I3BJACHHH [puc.
1.2.6).

TenJoeMKOCTL B HepBOM Cayuae Ha3LIBACTCA H30XODHOH, @ BO KITOPOM---
1300apHoit 1 0603HaYACTCsH COOTBETCTBEHHC £y K Cp. -

" Cpsiak  MEKAY HITHMK  TeMAOCMKCCTAMU

al - B yeTanaRIdsacTcs ypasHeHuem Marfiepa
=L, ;
0L it Lyt =R. (1.28)

by e - — =]

¥ [pu warpemanuu ! Kr rasa Ha 1°C np
Wi MOCTOAHHOM oObeMe coofilfacMas rasy Ten-
JADTA — TCHJNOCMEOCTh Uy —= PACXOAYCTCH
TOJLKO Ha YyBeaHTeHHE BHYTPCUIEH 3Hepruu
rasa, TaK KAk BHewwWdd padora HC CODBCP-

\ /q ) 11aeTcH.

Tk2 1ke

¥,
Yz

Zy o [Ipu narpepanku e | kr raza #z 1V C npu
T NOCTOAHHOM JaBJCHHH 00BeM Td3a BOIpavTa-
e = e ABOAR  or 4 cOOBLLAeMOE T'a3y  TEILIO — TellyioeM-

e

R

e —— A ———— - Y —



=

|
‘t'lq.-

KOCTHL Cp PECXOAYCTCA He TOJLKO H2 YBeJRUeHHWe BHYTDEHHeH SHepPTHW raaa,
HO M Ha cOBepulerre pafors pacmiHpeHHd. [10sToMY TENJ0¢MKOCTL Cp BCET-
na Goablle, YeM TeNJOEMKOCTb €y, HA BNHUMHY paborei, copepiuraemol 1 Kkr
raza npw HarpeRawud ero Ha 1Y O npH noCTOARHOM NaBJCHHH.

TenhoemkOCTH CMeCH rascB MOryT OwiTh OLpefefeHbl MO cne;{jrmm,ﬂu

dopmynanm:
Maccosan
1
Cc_g:g]_Cl"[‘ggi'g‘“E‘g3¢3+ s +gnfn%2‘-gff|: (1.29)
g F3
ofneMHuaq
. - M - " r F
Coy = €] rlT('zfg"‘I_Cgf;{"F' v “}f_fnrn:Ef-‘Lrg-' ﬂ'm’

fnaesa2. NEPBbIA 3AKOH TEPMOAMHAMMKM M FASOBBIE TPOUECCHI

§ 5. flonstne o TepmoaMHaMMUECKWX Npoleccax

B npouccce npeoGpasoBarns Tena B pabory yaacTByer padoyee Teno,
COCTOHHE KOTOpOTn HaMewsieTcR, HenpepsiBHoe HW3MeHEHME COCTOAHHA pa-
Soyero Tesa B Pe3yJbTaTe B3AHMONEHCTBHS ero ¢ OKpymKaioweR  cpeio#
HA3HBAETCH TEPMOIAHHAMMYRCKHM nponeccoM
UJIH COKPAllelo MpouecCoM. £y

Pasznuyamwr paBHOBecHHE (KBAa3HCTaTHYC- f
CKKe) ¥ HepaBHOBecHnie npoueccu. [Ipouece,
NpOTEXKAIOIIKE TPH 3NAYHTEABNOH PAa3HOCTH
TEMTIIEPaTyP W JaBJeHHRn DKpyaouel cpeill
H pabouero TeJa M CO3QLIOULKEH HepaBHOMeEp- b N
HOoe pacnpefpenieHnc TCMOCPATYPH H HaBJCHHH S
no BceH macce palbouero Tend, HAILIBALTC HE- - L g
PABIOBECHEIM, Ecnp ke npouecc IPOHCXOANT
GeCKOHREYHO MEeJJIeRHQ W TIpH HWYTOXKHO Ma- o
JNOf PasHOCTH TeMOeparyp OKpyiawoume cpe-

AH W pafovdero Tesa, TO MOMKHO MHOCTHTHYTL — Pue. 1.3, Paswomcmufi mpouece w-
PABHOMEPHOrO PACUPCAEJACHAST KAK TeMAepa- TR (SRS e
TYPH, TAK ¥ JaBJeHHs1 10 BCefi Macce pabove-

ro resja. Tako# npoiece Ha3LIBACTCHA DABKOBECHBIM.

Ha prc. [.3 wzofipamen HekoTOphfi paBHUBECHLIH IPOOECC H3IMEHEHHA
cocTosHus raza. PaBHOBeCHB| MpOUece, npoXOAsuluiE B HAnpaBAECHUH OT
cocToatHa { k coctoaHumo 2 yepe3 NpPOMeXYTOUYHHIEe TOYKH a, b, £ u T. [
H CBY3AHHKIH C paclupednem pabouero Tena, Ha3HBaeTCHd UPAMHM NpOIEC-
COM, @ PABHOBECIBI MpoNece, TPOXOAAIIHA B HAMPADBJACHHE OT COCTOMIN 2
K COCTOSIHHK [ uepes Te e TOMKM, 4TO H B IIPHMOM HPOLECCE, HO CBA3AH-
HLIA CO CHaTHeM pabodero rteJa, oﬁpamum NpOIICCCOM.

HFIO[{ECCH MPATEeKalOmMHe 8 MNDAMOM H ﬂﬁpa"[‘HDM HanmpaBAcHHAX li{ip&':i
OAHH H T€ XKe [IPOMERyTO'IHblé TOUKH, Ha3wBawTces obpatuMeMi. Jdas ob-
PATHMOro npouecca HeeOXOANMEl CACAYIOUHE YCAOPHA: OTCYTCTBAE XHMHYe-
CKHX peakumii g palouem TeJe; OTCYTCTHHE BHYTPEHHEr0 H BHEIIHEro Tpe-
HHA; Hajr'tie GecKOHeUHO GONBIIONO WHCAA MEXANHUCCKEX H TePMHYCCKHX
PaBHOBECHHIX COCTOSIMHI; OCCKOHCUHO MeANeHHOE H3MEHeHHE COCTOAHHS
pabouero Teaa.

ITpuMepoM TAKOIO HieANAINPOBARHOTO OGPATHMOro MPoHecca MOMKET
cay:XHTh KR Kapuo, paccmarpuBaemuit B § 12.

Ecnu b peayabTaTe mMpoTeKaHHs IPSIMOTO, a 3aTeM oOpaTHOTO mponec-
COB IIPOUCXOANT HAMEHEHKs, He YAOBIETBOPAWINHE YCJ0OBHAM OODaTHMO-
cTH NPOIECCOB, H paloiee Teno0 He MPHBOJUTCH K, HCXOAHOMY COCTOSHUIO
OIHOBPEMEHHO ¢ BOSBPALISHHEM K 3TOMY COCTOSHHIO BCEX B3aHMOAEHCTRYIO-
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UIAX TeJ, TO TAKHE MPOLECcCH! Ha3lLpaloTes ReaBpaTHMBIME. K ueobpatuMBiM
MPOneccaM OTHOCHTCH Nponect Cropaniin TOMANBA, Nepenzya Tenia OT To-
DRYMX TCA K MEHeEe HarperbiM H T. ). Bce peasdbHLIC NPOUeccol (IPOTCKAIOT
¢ KOHEUHOH CKOPOCTLIO. (OHE CONPOBOMKAAIOTLS TPEHHEM, audpysuei u TCI-
JOOBMEHOM NpPH KOHEUHON PA3lOCTHE MexX/y TCMMepaTypavH CHCTEMS ¥
BEemHed cpenul. CAe10BaTeAbHO, HCC OHM 1@PABHOBCCHEL 1 €008 paTHMEL
Crenens HeoGPaTHMOCTH PASHOOGPASHLIX PEANBHBIX POTCCCOD Pa3IHt-
na. B npelesbHOM —- HAANLHOM — CIyUde CTENerb IIeOGpaTHMOCTH CTalo-
BUTCH GCOKOICUNO Majofi, a npoucce oOpatuMbim, CrAsh MRmAY 06paTH-
MBIMH H AedCTRMTeNLEBMH MPOUECCAMY YOTAHABAKNBAIOT BReAEHHCM NoOpa-
BOUIBIX KO3(PPULUHEHTOB,  HAANCHILX 3KCNepHMERTaaAblio OpH H3YUCHUU

OeHCTBUTE/ bHRX MPOUCCCOB,

§ 6. Buytpenwna 3ueprus paGouero Tena

B TexHuueckod TepMOIHIIAMHKE NOX BeMYANON BHYTpPEHHeH 3SHEpPrHH
HOHEMAIOT 2anac seepirvd- B Teae, OBYyCaO0BJACHHEH TCIIQBEM (aoruyce-
KiaM) ABHIKeHncM Moaekyd. Taksm 06pasoM, BHYTPEHHAN SHCDIMIL 3aBHCHT
OT HHTEHCHBHOCTH MNOCTYNATeALHOTO i KpPaniaTelLIOre ABuKeRHd MOJe-
KyJ, BIYTPUMOJEKYMAPHMX KosicOaTe/pHbIX ABHMEHAR ATOMOB MOJEKYJ H
OT B3aEMHOrO PacnoaoxKenns (BsauMOCHCTBHA) MOJEKyL,

KEpeTuueckast 3HEPrus NOCTYIATEIbHOIO i BPAlaTe/NbHoro ,ARHKCIHA
MONEKYJ, a TaK#Ke SHePrus BHYTPHMOJCKYJISAPHLIX Koue(aTeAbIBIX JBHXKE-
Hi ATOMOB, KAk 3T0 LZOKA3HBAGTCE B KHHCTHYCCKOH TEOPHH KeNICCTDA, 32
BUCHT TONBKO OT TeMMepaTypel. ECAR NPHEATH, 410 BAHANHE CHJ B3AWMOJICH -
CTBHSI MEX 1y MOJICKYJaMH PABHO HY/MO, T. €. PACCMATPUBRATH HacaBEbI
ras, To BCAHEYHHA BHYTpeHHeH SHepruy

u=f{), . (1.31)

rone o — B]I}?TPG'HHRFI FHEPIHA | gr Maccel raza.
ATO MONOKEHHE ¢ NNCTATOYION A NPAKTHKH TOYHOCTBIO MOKET ObTh
PHESTO i JUIA PCANLIHX PA3DPEHEHHLIX rasos, KOTCPHE M0 CBOMM CBOHCT-

saM OJAHIKH K HIeaJblbIM.
WaamcHcne BHYyTperHefi sHepruu padouero teaa He 3aBHCHT OT €TO NMpo-

MENRYTOUHKIX - COCTOSIEMH ¥ QUPETeTACTCA 10 TITOCTEIO BeANUHHOH Cro ua-
YaJbHLIX H KOHGUHBIX 1aPpaMcTpOD
Al Uy = Ui, _ {1.32)

re 4, — spadenye RHYTPEHHCH INCPTHH B HATASBHOM COCTOUHE, Jim/ur;

fp — JMATEHHEC RHYTPEHHCH JNEpriH B KOHEUHOM COCTOSIMH, RISTT10 N

Bo BeeX TepMOAHEAMUUYECKHX Tpoueccax, ecau v==canst, 7. c. padouee
TeJ10 He pacliHPACTCA H He cusepliaer pabGoTH, coofImaemMoe emy Temno
g=~Co(T>—T;) naeT TCABKO 1A YBEJHUCHHE €ro BHYTpCHISH JHEpruu, T. €.

ug — ity = cp(Ty —T1). (1.23)

Jl51 BECKOHENHO MAJOre M3MEeHeHHs COCTOARMA du==cydl. Bayrpernarn
SHEPTHA TEAA ABJAACTCH TAPaMETPOM COCTOSHUS.

§ 7. PaGora pacumpeius W OHatHa paGouero Tena

Ecan puGouemy 1oty cooblufaerces Temio, To B ofileM ciyuae n3MeHd-
©1CH HC TOABKO BEYTPEHHWS SHCPrEs, 110 IPH pacumpernx padouerc Tena
coBépulaeTCs W McXaludeckas pabora, '

Ina onpegenenns padoTel  padouerc Teaa yAoHHO BOCHOJAL30BATHCH
rpaHuCCKHM KI06PaMKEHHEM TIPOLICCCOB B XKOODAHHATAX p—U. Ha pue. 14
B 9700 CUCTeME KOOPAHHAT npeAcTabied npoucce f-- 2. Buaeaum yuacrox
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Mpouecca, 3 XOTOPOM MPOECXOHT GeCKOHEUHO Manoc HameHerne du yies-
HOro obuema pafiouero Teqa. Jlasmenrc Ha 8TOM yuacTke PaBHO TEKyUICH
opjtueaTe p. Toraa mAOMIAAL 3JIeMeHIaPHOH 3aMITPHXOBAHHON Tpameuun
df, mpHEUMaemMoil RRuLy ManocTH do 2a nps-

MQYTOJBHAK, paBua pduv, L I fo 2 T
HMuTerpupys aty ReaMMUHYy L0 BCEMY Npo- L 1
ueccy f—2, noayaaenm Q{ o 2(P, %, 73}
2 .
= 1,34 4 ¥ v
f iE‘ pdo. (1.34) T HD
Ilporspeaenne pdv wMeeT paaMepHOCTHL i A
padoThl, npouzeoauMoll 1 Kr paGouero Tena, =

Hu/rr.  lasz narasjgocT™d MOXHO OpeacTa- s
BHTL, YTO 1 Kr pafiovero Tesa IMpHE  COCTOA- ;
Hun I (py, vy T4) DACLIHPACTCE B THWJIMHAPE  Puc. 14 Pafora pacmuperus pabo-
(M. puc. 1.4) no coctoswua 2 (ps, ws, T3). Uero Teaa u KGopAMEATAZ p—0
AreMerTapuan  paboTa, COBeplIACMAan ITHM
KIJIOTPaMMOM paboucro 1e¢1a, NpH IepeMellelun NOPIIHS HA BEJIHYHIY ds
NoAy2acTesa paBHOM , _
dl — pFds, (1. 3a)
Iie p— nepemMeNHoe TABNEHHC rada Fa moplueHs, [la;
F— naommnazs nopmus, a2,
§ — [[epEMEllleHHe ﬁﬂpTl‘lHH. o,

Takr gax Fds=dov, vo dl= pduy.

Pabora pacmmpenus [, Ix/xr, paGouero reaa B nporecce f—2

2
I=[ pdv. (1.35)
1

Cpapuupast Bepaxenns (1.34) w (1.35), moxmo YCTEHORKTE, 'ITO B
CHCTeMe KoOopAullar p—v iaouaib, OrPaHHYCHAAS KPHROH mpouecca, ABy-
M5l KPAHEHMM Op/IMHATAMH M OTPC3KOM aGCUHCCEl MEKAY HHMH, rpaduie-
CKe HhipazaeT paBory, cosepuiensyio | Kr padouero teaa (raza) B Zaunom
npouccee.

[Ipn ymenrInenun o6bema rasa, koria HopieRs Gyier IBETATECA COpa-
B4 HaJCBO, [OdydkM Ipouece CKATHA raza. CosepuiaeMas mpa 3TOM pa-
Oora nmasLiBaercs paGoToli cxaTHu rasa. PaGoTy cxathd BhIYHCARIOT 1O
TeM He QopMmyJaM, 89To u paGoTy pacwHpeHus. B stom cayuae axs [ 6yayr
NOJIYyHaTLCA OTPHIlATeAbHABle 3HAYCHUA, 9T0 OyJeT CAYKHTL NPHSHAKOM TO-
ro, 410 paboTa COBEpILACTCA BHelHed CPeIofl 11a] rasom.

PaGora paciwmpenns cuntaercs NIONIOXKHTENHHOH, &4 pafora cHKATHE —
OTPHUATCARHOW, B otanuMe oT BHyrpenuefl SHEPraH pabora 3aBHCHT O
XdpaKTepa NPOTEKAHHR OPONecca H He #BIfdeTcsH napameTpoM COCTOMNMA.

§ 8. MepBbLIk 3aKOH TEPMOGHMHAMKKY

TTepREli 52K0H TEPMOAMHAMHKH SBASETCH YacTHLIM CAydaeM BCeoGUero
34KOHA COXPAHEHHS] H NPCBPALICHHS JHEPrUH.
2TOT 3aKOH YCTAHARJINMBAET OCHOBHbBIE TNMOJOHCHHA BaauMolupespalleEdsa
TCOJa W MeXaWuueckoH paloTel, a TaKike SKBHBAJIEHTHOCTb 3THX Npcbpa-
wenn®r. Ecny, nmanpumep, B #ekoTOpOM TEPMOAHHAMHYECKOM MpOLecce Teil-
710 TOJHOCTBIO I@peBpanlaercss B Mexanmyeckylo paGory L, 1o, coracko
3TOMY 38KORY,
L/Q = I = const,

18 I — MeXanmIeckalt SKBHBANCHT Tenaa, oOpaTHAA BEIHUNHA KOTOPOre I/fe=A wasmmaer-
CH TENJIOBRIM SKRWPAJCHTOM MCXdHFuECKOl SHeprER (paboTw),

B cucreme epmnnu  MKICC  A=1/427 KKaJaf(Krc'M) ¥ [=
=427 r_{rc-MquaJr, ,
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B eampuuax CH tenaora w pafora usmepsiores B Jxoynsnx (JIx), ax-
BHBAJEHTH SHEPriK CTAIOBATCS DABHLIMU eArHULEe B Q=L.

B sHepreTHxe B KayecTBe CHHNHOL PAGOTH HJIH 3HEPLHH TMHPOKO MpH-
Mensetes 1 KusoBatT-yac (cokpaumeHdo 1 kBt-9); 1 xBr-a==3600 x]x.

[Mepssiit 3akoH TepPMOARIAMUKH OGBUEO GOPMYJIHPYIOT CACAYIOLIEM 00-
pasoM: NOABOAMMOE K pafoueMy Teay Tenf0 PacXoLyeTcs Ha MaMeHeHAC
BRYTPeHHEH 3HCPTHE M COBeplieHHe pabortul. IIpH HCCaeAOBAHHM TepMOLM-~
HaMHICCKUX NPOIeccOR NepBLli 3aX0H TEPMOJHHAMHKH BRIDAXKAIOT B MaTe-
matnueckoft Qopme. JonycTum, w0 B LHIHNAPe C NOABHAHBIM NODITHEM
waxoarTcs | kr patoderc tesna (rasa). Ecau K stomy pafouemy Temy IOA:
Becrn ¢ (M) Temua, ©0 COCTOAHME €FO H3MeHHTCs (ysenAuaTes TeMmepa-
Typa M oObeM), NMoplIelit Nepeiier B Jpyroe mogokeude H pabouee TeJIO
npe stoM cosepiwmt [ (IEx) pabotH. PasHaua wMexay XONUICCTROM
Tenaa, NGABCIEHNOr0 K pabuyemy Teny, W COBCPIEHHOR HM paboToR Bh-
pakaeT uaMeHeHHe BHYTPeHHeH SHEPTUU Tena,

TakuM 00pascM, MOXKHO HATHCATL

q — == g —uy (1.36)

_ g= (s —u) + 1, (1.37)
TIe ¢ — KOAHUeCTRO TelNa, noueecacnioro X | kr raza, Jix;
Ho—H — HAMEHeRne BHyTpeHHeh sneprul | Kr rasa, Jlx;
{ — KOaETecTBO paboTw, coucpuracsoft 1 xr rasa, Jlx.

Ypaenenne (1.37) npeacrapaser cofoff MaTeMaTHIecKOe BHIPAKEHHE
NepBOro 3aKOHA TePMOAHHAMHKH A/ KOHCUHOrO H3MCHCHHA COCTOSHMA pa-
Gouero Teaa (rasa). OHo IIOKA3HIB2ET, YTO MOABOAMMOE K pabodemy Teay
TenJo pacXoiyeTcdA Wa W3MeHCHHe BHYTPEHUeH SHEPriH M Ha COBEpLIeHne
paboTH, .

Jins GECKOHeYHO MaJoro H3IMCHCHHS COCTOAHHS palouero Tead (raza)
YpaBHEHAe NEPBOro 3aK0HA TEPMOHHAMHKA HMEET BH/L

dg — du -}-di, {1.33)

rae dg.— BecKuHESHO Manoe KoNRaecTBo Tensa, JLue/ke:
du — BecKoHeulo MAXOe RaMeHeNHe BHYTPEHHCA SHCPrHH palouero Tema, JUK/KT;
dl — GeCKOHOYHO MAJOP KOAWISCTBO coBepulacyon paborut (di=pdv), JLK/xkr.
Ecoi B TepMOAHHAMHIECKOM MPOLECce Haxo uics We onuu, a G Kr pa-
Gouero Tesa, TO KOJHYCCTBO YYacTBylHOUlero B Tpouecce Temna Q, Hx, Oy-

HJTH

JLeT PaBHO
Q —=Gg. (1.39)
Konugecrso copepnracmofi pabotur L, Mk,
L =Gl (1.40)
Hamenenue BHYTperues snepran, 11X,
Uy — Uy = G (g — tty). (1.41)

B 34aBHCHMOCTH OT XapakTepa Npoilecca H ero HanpasideHus XaxILi B3
qJIeHOB, BXoAALIKHX B ypaB#enre ([.38), Moxer OHTb MNOJOKUATEAbHBIM H
oTpRUATeNsHbiM. KonugecTBo Tensia, MOABEACHIOro K paboueMmy Teny, CuH-
TASTCH DESHYHHOR noJokHTeAbsoli (dg>0), 1 OTBEIEHHOrO — OTPHLA-
reapnoll (dg<<0).

§ 9. DHranpnus rasa

VpaBHeHAC NEPBOrO 3aKoHa TEPMORHHAMUKAH (1.37) MOXHO HANHCATH H
B cAeAYIOWeM BHaes
d¢ = du - pdo = da -{- pdo+ edp — vdp = d (u-- pv) —ovdp.
BesuuHHa i--pv AsAACTCS MAPAMETPOM COCTOSHUSA, KOTOPLIH obosna-
yaercs uepes i, JOK/Kr, 4 HazpBaercsd SRTaNAbIReH:
' {1t po, - {i.42)
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Torpa
dg — di —vdp. (1.43)

Vpasuewre (1.43) npeacraenser cobojfi, kak u ypasnenne (1.38), ana-
AATHYCCKOC BHpaKeHHe NEePBOro 3aKOHa TCPMOJMIIAMUKM € TOR pasHHUEH,
WTO BMECTO NMBPAMETPA COCTOSHES ¥ BBeHEeH MaAPAMETDP COCTOAHUA i

[TonATHiO «3HTAIbOME» MOMKAO JaTh caciyoomee nogckexde. ITycerh B
neagKape mox nopurHem (puc. I.5) maxoasres | Kr rasa. Ha nopmens
cBepxy nomoxkeH rpy2 (7, ypABHODBCIIHDAIOWUA INABJICHHE rasa p. Ouesna-
Ho, uto G==pj, rae [ -~ naomaib 0OpiiHg. Bes cHoTeMA HAXOAHTCT B pae-
HOBCCHH.

B atom cayyae sueprust cucrems (1 krrasa #
rpy3) évaer papHa:

u-+ Gk = u-+ pfh,

rRe  — BHYTPEHNAS IHCPIUK 1493a; Wﬁﬁ
A

5.7

.
-

(ih —— MOTEHNMHAILHAR SHUPIHA 1PY3a, NOANATOIS HA BRICOTY Al TR 4
B ¥ :.1 e

Tak kaKk fh==v, 7, €. 00bemy | Kr rasa B UH-

JARApPe, TO MOAHAN IHEPrUA CHCTEMbl P2BRA u-f-pu,
T, &, BENAYHHC SHTANLNHH 'd34d. =

JHTAABNKIC MOXHO CBA3ATL ¢ TEHJ0EMKOCThLIO
npu NMOCTOANIOM AaBaeHui. Jlast 3TOrC NOACTABHM :
B ypapaenue (1.42) BMecTO 4 u pp UX IHAYEHUA

npH Temnepatrype T, T. e. u=c, T u pv=RT.

orla Puc. 1.5, Cxéma, NOSCATOVIAN
MOBATHE CAHTAAMIARS !ﬁiﬂ‘»

{=coT+RT - (w1 R)T

U
i <&y (1.44)
TAK KaK
Cp [_ R L= "p',

Ecay OTCMST  3NTAJABMHA  ReCTH 0T HOPMAJBLHOIO COCTORHEHSN, TO TpH
cp==const,
I: — Cp T- {] . 443)

Taxnum o6pa3oM, IMTANLARA rasa npu Temmcpatype 7 (aam ) uucied-
N0 PAaBHa KOJM4YECTRY TenJia, KOTOopoe NMOABEALHD K rasy B npoluecce Harpe-
ranus cro or 0° K (mam or 0°C) ao remnepatypul 7 (HaH {) OpH MOCTOAH-
HOM Jasiaedud. B TepMOIMTIAMHYECKHX pAcYerax oOOLIYNO NPHHAMRIOT ke
a6CONIOTHOE 3HAUEHHE SHTANLNMH, B ce N3IMeHeRne. B TennoTeXHEUCCKUX
CpaBOUHKKAX NPHBCACHL 2HAUCHUS SHTAJLIHMM PAAA BeUUECTB B PasAHY-
HBIX COCTOSINHAX.

§ 10. Mpoueccsl nameHeHHa COCTOIRMA HACANLHBIX TasoR

B TepMogHHaMuKe BHavyalie pPAcCMarTpPHBAOT TAK HAaSHIRAEMBIC OCHOB-
EMe [[PONeccE HOMeleHHA COCTOSRKH WAeafbLlioro rasa. Takux npoueccos
geTEIPE: 1) HB0XOPHMH (NMPOTCKaOMWKE npH NocToAHHOM 0GbeMe); 2) Hio-
GapHuit (NPOTEKAIOIWHA NPH NOCTOAHHOM JaBAeiHE); 3) H30TePMUYLCKHH
(npoTcKaoWKA NpH nocrosrnoi TeMmepatype); 4) AxnataTIEA {npoTexa-
jomuii Gea TenmsmooOMeHa ¢ OKpyxaioule#i cpegoft). 3aTeM paccMaTPHEBAOT
obubmamul npoucee (NOJKTPONHBHT), N0 DTHOUICHHIO K KOTOpOMY nepe-
YHCJACHAEE MPOLECCHl ABGHIOTCH YaCTHHME CAYUAAMH.

PaecMOTpeHHEIM TIPONMECCaM UPHAAI0T MATEMATHICCKOE BHpAaKEHHR H
oToOPAKAKT MX TPEDHUYECKH, ONPEAAA KOJAKYeCTBO YYACTBYIOUICTO Tenna,
BeNHUHIlY COBepILIeHHONH paboThHl H ASMEHCHHC BIIYTPEHHEH 3HEprvun, a Tdk-
e BHABAFIOT CBA3L MCKAY HapaMerpamMH COCTDANMA Tra3a B unavane d
B KGHIle fIpouecca,
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a} o} | 8 2!
FY o2fpuun) pyibut)  2pwnl p

h

Puc, 1.6, O¢Hopruie TepMOJHBAMHUSCKUR 'i'lpnu.accu ¥ KOODAWHATAX p=u

Hzoxopuwiii nponecc (v=const) coeepwaercs, HANPHMED, B CEPMETH-
YeCKM 3JAKPRITOM COCYAC NIPH HarpeBandy HIH OXnaxKieuwn rasa. ['padmn-
YECKH B KOOP)IMHATAX p~U HBOXOPRWI  upouece wan(paKaercs TPAMON
JitHuet, mapaanencHofi och opamnar (puc. 1.6,a). IIpH Harpeeauuu raza
AA@BACHHE H TEMMEepaTypa BO3PACTAIOT, TPH OXJaXIeHANH MoHuKawTed. JiH-
HHSA, 1300paxa1010asl M30XOPHBIA 11poLUecc, HasbhBaeTCs H20XOPOM.

CoasL MeXay napaMeTpaMy HAXOAAT M3 YpablCHui AAA Ha4aJniloro H
KOHEUHOT'0 COCTOAHUH Tasza: :

piv=RTy pyv=RT;

Pa3jenup nepsoe ypaBEeHHe Ha BTOPOe M NMPOH3BeAS COKpallieHue, mo-
JYUHM:

pulpi=T/T. (1.43)

3710 COOTHNINEHWe TIOKA3LIBACT, UTO R HIOXOPHOM npnuecce NaRjgeHie
ra3a usMedsercss IPSMO IPONCPLHOHANBHO ero aGconIoTHON TeMmmeparype.
Tak Kak B 9TOM mpoficcce oObEM raza OCTAGTCA TMOCTOSHHKM, TO, OUEBH/IHO,
HuKakofl patoTH He cosepmaerc ([=0). D10 BHIHO Takie U3 VDABHEHHS
(1.35) npn dv=0.

YpasHenue MEPROro 38KOHA TEPMOAUHAMUKK Ipu dv==0 MOMKHO HANH-
€3TL B CACAYIONICM DHAC:

dq, — du (1,46)
AU
gy = Aun, ({I.4Ga)

JTO 3HAYAT, UTO B WIOXOPHOM NPOILECCE BCE NOLReJeHHOe (MM OTBe-
IeHHOe) TemIO HAeT Ha yBeJHYEGHHe (HJM VMCHBLIRIHE) bHyTpencH

3HEPTHH,
Ho no ananornn ypapuerns ([.24)
qr = Cgu (Ta = T1)s (1.47)
CaenosaTtennto, Ay, [xK/Kr,
Aty = Cpp (T3 —T1): (1.18)

Jas onperenernst Koawdecrsa tenna Q,, JK, HeoGxoAMMOro And H30-
XOPHOTO Npouecca, o KOTOPOM yuactsyior G, kr, uan V, m°, rasa, dopmyna
(1.47) nouyuaer Bag

Q,=Ge . (Ty—Ty) = Ve, (Tg—Ty)s (1.49)

Waobapuwii npouecc (p==const), Ilpomeccw mnogorpera Bo3myXa B
TONKAX ¥ HArpeBaHHs BO3AVXa B NMOMCILIEHHE TPAKTHYCCKH MOIVT paccMmar-
prBaTLes Kak u3cOapabie. [Pa(UUECKH B KOOPAHHATAX pP—-U STOT NpOLece
usobpaxaercs NpsAMOH JHHHEH, NapaxnennHod ocu abeuuce (pue. 1.6, 6).
314 UPHMAH JIHHHE HAZHBABTCS H3004pOi,

M3 ypagnenus COCTOSRHA WACATLIONO rasa CaAgAyer, UTo [PH p-=const

T. e. B H300apHaMm npoilecce 0ObEM H3MEHSETSS NPSMO  [PONODIHOHATLHO
ero 20Cou0THON TeMnepaTvpe. B 3TOM ODONCCCE HZCTh TENAA. NOABCIEHHO-
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ro K pafoueMy Tesy, PAcXOAYerCGs Ha COBCpILelHE paBoThi, 4 YacIL -— HA
WAMCHCHRC BHYTpeHHell SHCPrHM Teda. Ypawswerwe (1.50) seagercsa mare-
MATHICCKUM KHpaKcndeM zaxora [ei-Jhioccana.

Pabota Ip, JK/KF, COBEPLICHKEAR Maccoli padotucro Tena B 1 «r, onpe-
neasercy 3aliTpHXOBaHuok wiomagsio —2—2"—1"—I, pacnoaoKeHHOH
0, JHIHEH npouecca, T. €.

Uy

Ip== | pdv=poi--v); (1.31)

v

Uy
Ecaw 8 ypapHenue (1.51) MOMCTABHTE BMECTO Py H pU; HX SHANCHHA HI
ypashenua coctosiusa rasa puy==RT, u pry=RT}, TO 1OJIYIHM
11'1 == R (T-a — T1), (1.52}
Ipu To—T1=1°C
Takum 00pA3aM, ra3opast NOCTONHHAS R papla pabore pacHIUpeITs
| kr raza B H300ADHOM (pOULCCe IIPH H3MeHedHud TEeMIOCPATYPH HA | bl

Taxop du3HuecKHi CMLICA ra30BOE NUCTORHHON R.
Il mo6oro KonuuecTsa rasa Ly, IIx,

Lp =GR (Ty—Ty). (1.54)
Koasgeerso Tenaa, HeoGX0auMoe Aas OCYLIECTBACHAT n30SapHOro npo-

necca NpHMerHtesbHO K | Kp rasa, onpeicnsgerca Ha OCHOBAHWH fICPBOro
2aKOHY TEPMOIHHAMERH

_ qp = Au- |1
UK ¢ yueTom dopmyanr (1.52)
dp = Cvm (Ts—Ty) + R{Ty— To) = (cam FRY(T: —Ti)s (1.55)
HO
Gy + R = Cpmi
CJICLORATCALIG, §p, LLK/KT,
Jp = Cpm (T2 —Th)s (I.56)

Ecion B npolecce yuactsytor G, wr, #an V, m?, rasa, 10 Qn, X,
Q_p — G(;D"n ("‘z e Tl) == Vclwz (T2 — Tj); ([.5?)

Hauvmewm ypabliciide Nepeoro sakoHa TePMOIMHAMHKH AJiA 1300apHOFO

1t POICCCa:
dqy — d; — vip;  dgy =di; {1.58)
Gp = i3 i1 (1.59)

dopmyaa (1.59) noKa3BIBAET, UTO TELJIO, coobiaemoe rasy B waolap-
10M MPOLecce, HACT A YBeJAHUEHHRE CrO SUTA/ILOHY.

Waorepmuueckuit npenece (T==const). B koopasnarax p—u 3TOT IPO-.
nece naobpakaercss pasHoGoumok rumepBonoi (pre. L6, g). Ilpouece f—2
0TOGDANKAT U30TEPMAUCCKOe PACHIHPERARC raza ¢ HOABULOM TClLIZ, 4 Tpo-
gece 2—1 — H30TEPMHILCKOE CXKATHE rasa.

Jas BLBOga COOTHOMIEHUS MeXIy MapameTpaMi B 3TOM IpoHecCe Ha-
nunrem ypapiepne Kuanciipona A8 HAYBABHOTO H KCHETHOIO COCTOSANHE
rasa;

pivy=RT; pao;=RT,:

M3 3THX ypaBHeHui [IaX00HM

Pioy = Psvs . {1.60)
HJIH
polps — valvg; {I.61)
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T. €. OTHOWIEHHEEe AOCONIOTHLX LaBJICHA 0ODPATHG NMPONOPUHOHANLHO OTHO-

merdn 00heMoRr (3akod Botna—Mapuorra).
Tak kak mpouecc NIMENCHRS COCTOMRHS T'a’3d NPOHCXOAHT IPH NOCTONH-
noft TeMneparype (di=0), BHYTPeHRHSS 3HEPIUd HC H3MeH$HeTCR (tt==const)

W Au=0.
Mepeelit 2aKOH TePMOAMHAMEKY B CAYYAC HIOTCPMUUECKOrO npolecea

NPUMET Bilj
dgy = diy - (L8

HJAH
Q= It (1.63)

T. . B H30TE€PMHUCCKOM TpOUecCe BCe TEmI0, cQOBLEHHOe Ty, PacXOaVeT-
CA HA COREpPIUeHEe BHEIell MeXaHHueckoll paboTs.
PaGora p naoTepMuYeckoM npouecce ONpeieascres no ofuied bopmyae

It == Dfpfff-‘a

-

™

W3 ypaBHeHHS COCTOTHHA Ta3d HAXOAHM: p=RT/v; cacrerarennso, I,

L/

-]
’ do v '
L, =RT {!-——-—=1¢.’Tln—~; (I.64)
v U Uy

. u’

Ppadwiveckn sra paGora nupamaercs maomajeio /—2--2 J— ]
{(puc. 1.6, 0). @opmyay (1.64) MOXKKO B COOTBETCTBRH ¢ COOTHOIGHWeM ma-
PaMETPOB B H30TEPMHICCKOM Mpoiuecce HRMHCATb B PasiHIHEX BAax. Ha-
npuMep:

Py : o?
=RTIln—; It=pjvjin—:
li=R g e pin

2 1
By (1.68)
lf=pioyin=——wu 1.5,
De

Oas G, kr, rasa L., JIx,
Li==0Gf;.

Ha ocuoBanuu Bupaxenas (I163) KoAHYECTRO Tenaa, NOABEACHMOTO K
rasy, b E3OTCDMHYECKOM NPOLeCcce YHCJICHHO PAaBHO PadoTe paciuupeHuss u
onpejeastieTcs N0 TeM XKe dopmyaam (1.65).

AnuaGarasii nponecc. HeoGxomummin ONPENC/AINAM  YCIOBHCM
aanalarHoro MPOUECCa SABAACTCH AHAJTHTHUYECKOE BLIpa)eHue dg—=0, o3na-
“aiolliee NOVIHOE OTCYTCTBHe TellanoGMeRa. IlapameTpe cocTOsHAS p,ov, T
B afHa0aTABIX Npoleccax W3Mensiores. TIPaKTHYSCKH aarataTHE mpouece
MOMCT NPOHCXO/HTE NPH PACIINDEHNE UAH CHATHH Ta3a B UKAHIAPE, CTeH-
Ki KOTOPOTO HETENIONPOBOAHH, WX MPH TPOTEKAHMH NPOUECCA HACTOMLKO
BHICTPOTO (MIHOBEHHOr0}, YTO TEMAOOGMeH MeKAY pafoudM TENOM H okpy-
RalUled cpeloi NE yeneRaeT IpoH3ORTH.

Tpemenun k aawadaTHOMY Mpouecey nepBHE 32KOH TePMOAHHAMHKH,
OOAYIRM

dgan = du - dl = 0; : {1.86)

OTCHY A diaqz—du, HITH
lam == (g — uy), (1.67)

- T. €. paboTa npH amHaGaTHOM PACIIHPEHHH IPOHCXOIAT BCARJCTBHE H3Me-
HeMHsi (YMEHLIICHHs ) BHYTPeHHER SHePrAK paboTero Teaa,

m



WUceaeays ypasmenve ([.66), MOMHO YCTAUOBHTH, 70 g aguabaTHOM
npolecce HACAMLUOTO ra3a MOKAY HAaBJeHueM ) H YISILHHM ofbeMoM ¥
cynecTByeT CAeAYIOIas 3aBHCHMOCTh:

pot = const, (1.68)
ric hmcploy — nowalaTens 2aWabATH, A48 OALOATOMHWX T[A308 pasiti 1,67, naq aByx-
atoMubx — 1,4, mae TpexatoMimix — 1,29, Aan peaakEnX Faloe BeaNHNa k RABUCHT OT

TeMDCPATy pH; & NOBHIICHKHCY TEMACPATYPH BeaANYHIIA B YMeUhIDHAUICH,
Vpasucune (1.68) snas mpomecca [—2 moxer 6uiTh 3aNvcaE0 B BHIS
palps — (Uafey)® (1.69)

Orciona ciacayer, yTo B angabaThoM Tponecce OTHOMIEHNE AaBICHH
cGpatio NPONOPIHOHANLIO . OTHOWEHUIO 00 BeMOR, BOSBSACHIILIX B CTeNeHb,
PABHYIO 110Ra3aTenio aarabarl.

Ypauaemle,. BHlpazKawllee AABHCHMOCTEH MY JADBMSHUEEM W TeMmepa-
Typoill, B aauaGaTHoM Mpouecce HMCET caenyomui BHA (DPHBOAHM Oex
DHIBOA)

=
Pl — (T T {1.70)
PaGory B aanaBarrom nipottecce Loy, JUK/KT, MOMHO ONQCACKAHTH H3

ypapHeunsi (1.67), DEIPA3uB B HeM &)Uz 'epes co(I)—-T2), T. & 3aNHCAD
ero B Bu/jie ;

fan — € (T3 — Ta). {I1.71)
HaBsecTHo, uro T=po/R, Torna '
i = oy P 9}‘”‘92 Ug) ; (I,?:?J
HO Tak Kak . : '
colR = 1(% — 1},
TO

Py Dyl

] (1.74)

lag —

Tpaduueckn 314 paboTa BEpa)KacTCs MVIOMANIBIO ]—-2--2'—1'—1
(puc. 1.6, 2). _

DopMyay s ONPEle/eHUN paGoTH, HCNOABIYA YypaBHEeHHE COCTORHHY
raza, MOomHO HpCECTaBHTB B ARAe

R
fan= g {Ti— 7Y - (1.74)

P b . ;
P Uy P\

lag = 1 —=|—]* |: 1.7%

A k—l[ (Pa) ] .5

Annabata B KOOPZMHATAX pP---U NPUHAAACKHT K ceMeficTgy HepaBblio-
SourLx runepeanucesux kpupux (cM. puc. 1.6,2). Tax xax k>> 1, aqnaba-
Ta nipotiaer fosice KPYTo, HeM H3OTepMa.

Moautponusii npouecc. [MoARTPONEEIM HPOIECCOM IASEIBAGTCH PO
uecec, B KOTOpoM  MOryT H3MeHATh{H Bce Dalee paccmorpenﬂme OCIIOBHLBIR
NapaMeTphl 1332, T. €. A4BJEHUC, OOBEM H TEMNCPATYPa, MM TOJLKO KO-
TUPI:IE 13 HAX.

VpaBHCIHE HONUTPONHOrO MPOUECcs WMEeT BRI

put - const, {1.76)

HJin

[hC 7~ NOKAIATCAL MOAHTPONE, KSMEWTIOMPHACA 115 pasisix MPOHeLcoR OT 0 a0 koo,

PaccMoTpennie HaMH TepMOAWHAMHUECKKE 1POHCCCLl ABARIOTCA dacT-
ILIME cay4asiMi [0JHTPONHOTO NpoLecea,

Q‘ !9



Hefietsurennko, nonaras s ypasHeuun (1.76) n=20, Syrem nmers p==
==C0Nnsl — u306apHLIA npouece; ecan n=1I, T0 pv==consi, 1. ¢. H30TCPMH-
YeCKHH TIponece; npH n==k ypd4BHEHHe npHmeT BuE pr==const, T. c. agua-
farnufi nponece; npi fiz=o00 NOAY4HM v==const, 1. e. H30XODKEHI nponcee.

Dopmysa mas paGotw B DOMUTPONHOM 1IPOLECCe H OPMYJIH, VCTANAR-
JHB2IOIINE CBA3L MEXK/ly NapaMeTPaMH, aHAJOTAYHE TZKOBLIM B anHadar-
HOM NpOLEecCe, TaK KAy VpaBHeHHs STHX NpoieccoB COBCDIIEHHO OJHIIZ2 KOBLI
HO POPME H PASIETAIOTCH TONRKO OYKBCHUBIM 0B03HAYECHHEM TOCTOHHHOLG
TOKABATENS ¥ .

Hanpnumep, dopmyna any padoTsl B noauTponnoM mpouecce Iy, Jix /xr,
EMECT BHJ ‘

oy —poth
Ig=———
n—1

@opMysa 1A ONDPENeNERHA 3ARUCHMOCTH MEeXNy JaBJCHMEM 1 0{b-
EMOM

: (1.77)

Pilpy = (vefwy)?. (1.78)

TennocMkocTy, Haeasannnro rasa s MOMHTPONIHUM MPONCCCe 'ONpeAcaAseT-
¢4 1o GopMyac (npURoAuM Ges BHEOIa)

1n—R

Cp = Cp =

3 (I.79%
Komuectso renaa g,, Hg/kr, B moaurponuom nporccce
fl~—Fk
‘i’n"*ﬂzzn_l(rﬂ—Tl]- {1.30)

Ecau B nponecce yuacreyer G, xr rasa, 1o Qy, [Ux,
QII = Gq“-‘ (I . 803)

Tnasa 3. BTOPOR 3AKOH TEPMOHHA MMKM

§ 11. MoustHe o kpyroBom npoyecce

" Has paboryr mo6oro TETVIOROTO ARETATeNR HeoBX0AEMO, uToG:N pabo-
€€ TENI0, ¢ NOMOWILI0 KOTOPOro TennoBas SREPrHs NPCBPaILAeTCR B pabo-
Y, COBEPLIAIAO 3AMKHYTHII NPULECC B BO3BPATIIOCH W CHOE HCPBOHAYAL-
Hoe cocToanne. DTOT 3AMKHYTHE Tpouece HaALIBAETCSl KPYTORBIM [pOICE-
COM, RJIH LUHKIOM,

Pacemorpuy unka B kcopaumarax pP—v (puwe. L7,a). Honycram, yro
Ha yqacTRe [—a—2 unkaa x paGogemy Teay HOABOAHTCH TeINO ¢, A Ha

YHaCTKe 2-—6—] OTBOJMTCA OT HOrO Temmro gz=. Ha yuactke I —a—2 mauno-
- T0 IHKAQ paboyee Tes10 pacHIMPHETCA U NPOHIHOAET IPH 3TOM NOACKHTEN he
Hyl0 paory pacuinpenns f—a—2— 3 —4—/f. Ia APYrom ygacTie paGouee
TEN0 CHUMAETCA WO Juyul 2—6—/ ¢ satparoil PaboTH eXaTHN, BHpaKCH-
HOll maomwans 2—~6—f—4—3_2 [locne S4aRepUlenHs unkaa (B Touke f)
paGouee TENO NPHXOZHT B NEPBOHATAILHOE COCTOANNE, MOITOMY TTapaAMETPHl
€r0, B TOM THCIE H KHYTPENUAS SHeprHsl, OCTATCH HEM3MeHeHHEIMH,

Ha ocuonawnu nepboro saxona TCPMOAHHAMAKH s UHKJa B 1eoM
MOXHO HAaNKCATh

9i—qi=gqn = Iys (1.81)

Fle gq = NCRONL30BANANE B IHKIC TERIO:
Ig — GpoHsBesCcHEAA TOde3HAN 3a LHET pafiora.

Taxum o6paszom, paGora ly, NPOM3BensHHAY 32 WHEJ, pABHA DASHOCTH

’ il

NIOAGET€HHOTO KOJMNTeCcTBA TeMaa g K padoucMy Teay B KPYroBOM mpomnccee
H OTBEJIEHHOTO OT HEr0 B STOM NPOLCCCE KOJHYSCTRA Tena ¢z, T. €, Iy==
=q—qa.
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_Las noapoja ¥ OTBOJA TCMJA cay-
JKAT WCTOMHHKH Tenaa. Ecad MCTOYLHK
oTAaer pabodeMy Teay TCil1o, TO €ro #a-
4p82I0T TEIMIOOTAATUHKOM, WO HCTOY-
qEKOM Temaa Bhicokoft Temmepatypul Ty,
a CCAM NOJYYacT TEILIo 0T pabouero Te-
13 — TCIVIONPUEMHARKOM, MJIH HCTOUHE-
KoM Tenaa kuaKof Temmcpatypul To.

Bamueiweit TCMJIOBON XAPaKTEPHC-
THKON NHKNA ABJRETCH TCPMHIECKHH KO-
shunveAT nosestoro aeicrsis (K1),
npeacTaBasoNifi cOGOH OTHOMICHHC TRMa, IPERpAaleHHoro | NOJe3HYH pa-
60Ty, K TCNJY NOABE/IEHEOMY. Tepmuueckuit KI1[L pascH

Puc, 1.7. Kpyrozofi uponecc HAH OHMEA B
KoupauHATAX p—1t

i e B .82
1 41 1

Tepmugeckufi KI1Il 110ka3uWBaeT, BACKOJILEO palUoHa/MhHO HCOOAHIY-
eTeH MOADeJIeHHOe TeIIo B TCIAOBOM IZBUrartee. Ua popmyan (1.82) cae-
aver, wto TepMmimeckufi KITJL Beerad MeHhUIC eLKHMUM, TaK KaK q2>>0.
Jas yseauuenws KI1J| nago crpeMHThCS  YMeHBIOHTL g2 B VHEJRIHTh §i.

Mbl paccMoTpenH (KA, KOTOPEII coBepuiacTcd B HATpaBJaeHHH BpamiC-
g wacoszoil crpensd, [ToAofHLIe HUKABL Ha3hIBAKOTCS MPSAMAIMIL. l{o mps-
MbiM HHKIAM pabuTaior DCe TeIUIosHe JBHTaTeH, Kak mapoBbie, T4k M ra-
3GBhIe.

Fean npouece OyIeT #ATH B 06paTIoM HanpABJCHHM, T. e. MNOTHD Ha-
COBOH CTPCAKH, TO JHHAA CIKATH GyAer BLIUIC JHHMM PACHIHPEHHA. B srom
caytae paGota, OrpaHunedwas KOHTYPOM LKA, 3aTPAUNRAETCA Ha eru
ocyiccTBIeHHE, TAKHC UHKIE HASLIBAIOTCA obpatHkiMi. B ofpaThoM UKK-
ne poaokuresbias pabora I a—-2—3—4—I MeHbwe OTPHUATENLHOT
g5 [—4—-3—2 nosroMy noaesznas padora He TMPOH3BOAHTCH, 4, #aoho- .
por, aatpadnBaeTcs paGora ( -ly) OT MOCTOpOHHETO HCTOYHHKA HEPTHH.
Hanpapnenne BeJIHUHII ¢y B §2 MEHICTCS HA oGpatroe (cM. puc. 1.7,a u 6).
B gcncaneM ¢Aydae TEMIOTA ¢ nepeaactca pabcuemy TCaAY, YYacTBYK-
1eMy B LHK/€, OT XOJOLHOTO VCTOYIKKA (TenannpUCMIIEKA), a TENAoTa §y
orJacTes ropgueMy HCTOUIIHEKY (Ten10oTAATIHKY ). C.1e0BaTeNbED, B-06-
PATHOM I[HKAC TERIOTA MEPCXOAHT OT XOJI0AHOTO Tesla K ropauycMy, HO 370
0N OOH3ATEABI0 CONPUBOKAATLCSA 3aTPATO paGoTel, KOTOpad TaKXe
npeBpaNniacTed B TEMIOTY. [losTOMy

g = qa |- lus (1.83)

OB6paTHLIC HEKIE OCYMCCTBAGICTCA B XOJOHABHELR yCTAROBKAX H Ter-
SOBLIX 11ACOCAX. DKONOMUUHOCTh XOJNOAHJLHHIX  yCTAIIOBOK ONpPEAEdACTCH -
XOM0 A1 bHLIM KO3 HITACHTOM ' :

. S . .8y
Ji.l gy — Te .

. . OTIOIIEHHEM TIOJNC3HOTO TEINA gz, OTHSATOrO OT XONGAHALHOIO HCTOMHI-
Ka, K TeII0Te, 9KBUBAACHTHOM 3aTPATeHHOH paboTe Iy,

5 42. Unkn KapHo M €ro TEpMOaHHaMMUECKO® 3HakeHue

Uey Bomblis TeIa B UPAMOM LUKAC NPEBPALLEHO B MOJE3HYIO palory
1 eM Mclnlle DOHTOMY cc HepegsaHO  TCILIONPpHEMBHRY, teM UMK Bosee
SKOHOMHYEH H TCM, CACAOBATCABIO, BHINE €10 TEPMHUCCKUH KITIL (cx.
§11). |

B3 cigan ¢ 3TRM BOHKKAeT BOIPOC, KAKOE MAKCHMAABHOE IHAUCHUC MO-
et wMers tepmmucckuii KM/ Brepbeie 9TOT RONPOC CTAJl UsydaTh B
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1827 r. dpasnysckudt wnxerep C. Kapno, no-
CTABHUB Iicpen cofol 335auy YCTAHOBHTL, «BOS-
MOMKHO v 6e3rpaHuiIAOe YCOBCPUICHCTROBAHEE
N4pOBOH MAlUMIBl 3 CMEICHE YHeJAYSHHA ee
KITA wru ecth rpauuna, KoTopylo mprpons
DeIIel MelaeT NepelyarHyYb KaKMM-an6o o6-
pasom?s. B peayaprare cBOHX WCCAEAOBAHHI
Kapuo npeanoxua uukn, umewindii aefcTni-
TCABHO HAWBHICHIHA BOSMOMHLIE TepPMHYEC KM
KILA B 3agannnix TCMnepaTypHeX rpaHHilax,
T. . NPH 3aJ@aHHbIX TeMOeparypax TemxooT-
AATYHKA W TEMIONPHEMIEKA.
Puc, L&, ulun;“l(:;Er: B KOOPIWTA- PaCCMOTpHM ITOT HHEA B KOOPAHHATAX
' Pp-—U, CHUHTAA, YTO OH ABJSETCS PABHOBECHKM
H 9T0, KpOMeE TOTO, ero cosepiiaes 1 kr paGouero tena.

B nauaze npouecca pabouee TeN0 HMecr napameTpel py, vy, 11 (Touka /
Ha puc. [.8). 3ra Touka COOTBETCTBYeT MOMERTY, KOraa patouee Tenc co-
oblIaeTCA ¢ TeMTOOTAATYHKOM 4 HAYKHAETCH NpoIect paclWHpPenns Tpu
MOCTOAHHOH TeMulieparype, pardoii T, 10 Touxw 2. B TPOLECCe paCUiHPeHHSH
no H30TCpMe [--2 x paboueMy TCAY TMOABOAMTCH TEMNG B KOJiHUECTBE gqi.
Pa6ora waorepmMuueckoro paciinpenns onpeiacasercd naomansio /o-2--
—6-—8—1. 3a npoueccom f-—2 creayer pasofiniende padovero Tena ¢ Ten-
OOTIATHHKOM M IIPOHCXCAHT JN2JbHeiUlee paclikperuc no agnabate 2--3.
Iror nponecc OPOAOAKAETCH A0 TEX NOP, NOKa NMOPIEHL He 3afiMcT Kpai-
Hee HOJOKCIlHE, UTe COOTBETCTBYeT Touke 3. PaGoTa amwafarroro pacik-
PERMA  onpefenserca naomansky 2—3—§—6—2, B stor MoMenr, T. e.
B TouKe J, padodce Teso CODOLI2ETCA ¢ TENJNOEPHEMHHKOM, HMEKIIHM TeM-
nepaTypy Iz, ¥ HAUHHAETCA IPOLECC CHXATES, B TCUCHHE KOTOPOro A0JMKHO
OLITh OTBEAGHO ¢; €NHEHIL TEna4. DTOT npoucce MI0TEPMHYLCKHIEl, TaK Kakw
pabouee Tes0 COOGTIEHO ¢ TENNONPACMHUKOM W padora cro OTIpeAEeNRETCs
rAouwa npt0 4—J—5-—7—4.

Korra oreog tenas g, npekpartnres, paGovee Tenn pasobuizercd ¢ Ten-
NONpHEMHHKOM (Touka 4); NalbHefiliice cxaTiie MPOHCXOAMT o agHabare
4—I1. B xoune storo mpomecea pafiouee Teno NpHHHMAET NepBOHaAYANBHEIE
napamerph. Palota anwabaTHOrO cxaTHA onpedeaseTCA NFONAABIO
4—7—-8—1—4.

Taxum obpasom, unka Kapso cOCTOHT Ha uzorepm /-2 1 24  aana-
6ar 2—3 u 94—/, npuueM Bepxusisn H30TePMa #306pazKacT npouecc, NpoTe-
KaiowWmit upH temueparype T, 4 HUMHSAL — OpH Temiieparype T, B pesvas-
TAT€ pACCMOTDPRHIIEIX TPOUECCOB MNOJEIHAA paGoTa LUHKAA ONpeiensieTes
mIomanLe I—2—3—4—/[, apagoneiica NoX0KHTERLHOLM PasHOCTBIO TLIG-
waned f—2—3--5—8—1u [—4—3-5-8—1,

Jlan onpeacienus  tepmugeckoro KITJ uukaa Kapro Bocnoasayemes
obmwuM  BuipaxenueM (1.82). Tak Kak B 9TOM LHKEe Teman MOABOZHTCS W
OTBO/WWTCA B H30TEPMRYCCKHX IPOUECCaX, TO, COrN4CHO YPaBHCHHAM (1.63)
u (1.64), '

v I v;
RT; ]n-—’-—RTg In—=< Ty In—-.. T3 hl'ﬁ
Ul 0‘5 uf U¢
Ni= = = " !
RT, n—> Ty In—-
vf Y

B urrne KapHo uméer MceTo paBescTBO 061eMoBs (npusoantca Ge3 Bhi-
Boxa)

tafug — Ua/ty:

C yueToM 3TOro pasBeHcTHA NOMYYHM Caelyiolee BHPAXCHHE TePMItTec-
xoro KIT:
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Hecmorps ma o wro muxka Kapro nwveer HaMBBICIIKD B 3aJAaRFBIX TeM-
nepaTyPHEIX rpaHALAX TepMETCCKHE KI1M, uswratenehi, kotopuc pabora-
M1 65 110 9TOMY UMKy, He cTpoxT. OOBAcHAETCA 3TO TEM, UTO H30TEpPMHYE-
cKue HOZBOL W OTBOA Tenaa, HEOGXOMHMBbE 151 OCYUIECTRCHHT TAKOre
UMKAZ, B DEANBHbIX YCAOBHSX TPYAUOBEITOJHHMEL Kpome Tore, p npksie
Kapro npomexoiar anuabaThble pacimupcHda £ cikaTHd pabouero Teqa,
7pebylomue aficonioTRo TERAOHCNPOHRNAEMOCTH — DRHIRHAPA JABHrATeNlxN,
YTO B PearblbIX YCIOBHAX TAKKE HEOCYUICCTBHMO.

B TepMoAHIaMHKe muks Kapro msywaercsd IJf TOTO, arcGH RaThH Apel-
cranrenie o warGospimem sosmoikuom KITIL npemecca nperpauieiis Ten-
7a B paGory. Loau OrpasdyuTh BEXHHH [pPENes TEMICPATY PRl T, mpod-
HOCTBIO M KAPOCTOHKOCThIO MATCPHAIA, 4 WUKHHI TTpeen To—TeMuepaTypei
oKpyAAalcLlell cpe/Ll, TO B COOTBCTCTBHH € gopmyanoii (1.85) TEPMHYCCKHIT
KITI unkaa Kapro MoXeT IOCTHIATh 0.7—0,8.

uxa Kapno M0eT OHTL He TOJBKO NPHMEIM, N0 K afpataum. Obpat-
yei nHKn Kapuo seaseres  HamHoace pbexTURABIM LI XOJMOJHALILIX
yeT2HOROK. XONOANNbHAH KOYDOULEEAT TIPH 3TOM  WHKJE ONPeaesisercs
TOKE JIEL TEMTCPATYPAMH HCTOYHAKOD TeNa: '

Ty

PO S .86
B g =Ty (.86)

§ 13. CywHocTe ¥ HOPMYNUPOBKK BTOROTO 3aKOHA TEPMOAMHAMMKH

TMeppLill 2aK0H TePMOJKHAMEKHE ONPELCIACT ROJIHYECTBCIITBIE COOTHO-
weHds B mporecce . B3AHMOIPeBpalICHHA Ten0Bol 1 MexXaHWuecKOH JHep-
T'EH, R0 HC y¢TaHaBAHRACT VCIOBKH, 1I])H KOTOPBIX TAKOC p3auMOonpenpanic-
(e BO3MOKHO. YCIOBEA, He0OXOIHMble 14w TMPCBPALIEHAS TeMna B Mexas
HHHCCKYIO 3HEpPTHio, PACKPbBATCA DTOPLIM FAKOHOM TepMOJIHRAMHKH,
KOTOpH TpeacTarnser coboi, TAKIM ofipasoM, OYeHb BaKIOC AOMOIRCHHE
K TMCPBOMY 34KOHY TCPMOJHHAMAKHA. B OCHOBY COBPCMEHHOIO yueHus O Tep-
MOJHHAMHKC NOJOMKeHB! 06a 9TH 3aKOHa.

Wmeercs ncsHil pAf GOPMYIHPOBOK 3aKOHA TEPMOAKHAMHKH, BbipazAKas
JOMMX ONpeAescHiHoe CBORCTBO TEMICBOH 3HEprud B Pa3HBIX popmax. TlpH-
pOMAM B XapaktepHue GOopMyJTHPOBKA.

1. Tenao caMo oSOl nepexomiitT AdUIL O T&1a C fonee BhICOKOH TeMiie:
paTypodt K Teay ¢ Godice HH2KOR TeMuepaTypon, HO HHKOrAA HAOOODOT; He-
KOMAeHCHPOBAHELI  TepeXod Tenad o7 T1¢1a C Menbinell  TeMepaTypokH
K redy ¢ Bonbliell TeMnepaTypol HeBOIMOZKEH {Knaysnyc).

2. Heavssn ocyulecTRATL TEMLJOBON OBHrATE b, €IMHCTBEHHBIM Deay hTa-
1oM JAefiCTBRS KOTOPOTO Onio 6L TPespalicHAe Telia KAKOro-ando Teqa B
pafory Gea TOTO, uyToBE  M4CTh TOITA 1le nepetasatack ApyruMm  TedaM

(Tomcon).

§ 14. Nonsivme 06 JSHTPONMK rai3a M T — s-AMarpamma

PaceMOTpAM B fl—0-AHArPaMme  HPOH3BOJILHEN ofipaTHMBIfl TpOIECS
(puc. 1.9), TpE KOTOPOM ras NpH NOABOLE TeN.ia K3 COCTORHHN ! nepexoant
B cocTOHHC 2. PasofibeM Beck uporecc ia 0eCKOHeYHO MajNEe 3/1eMCHTBI,
B KaMKAOM H3 KOTOpHIX Temmcpartypa T mpuudra HeH3MEeHHOH, KOJHYECTBO
renna B nem Takke Mado. Coornomeinde dg/T naspiBaeTcs NpUBCICHHOM
TemtoTofl u ofosliayaercs ds, T. €.

dgiT - ds. (1.87)
2



Py _ Hamenenne B xone npomecca /-2 onpeac-
dg NACTCH AHTET pasom
2
dq
Atom gy gy s [__.
2 5 Sy Si ? T F

Bwecro dg nopcranum ero JHAYEHHT H3
YPaBHEHUs] MepBOro 3aKONa TepMOIHHAMHKH:

Pue. L9. Cxewa, nosevmomaa onpe- ’ .
G Aexeune SaYponmEm rase T dq = ¢, dT -} pdy.

Torza
O e dr & pa
Cy pan
As= | 0 | | 2% 1.88
j e Vf - (1.88)
T Ty

3aMerun no wropom HATErpane Ha OCHOBZHMH VPaBHEHHSI COCTOSHHUS
HAeanbuoro raza p/T ua Rfv, IOJIY TH M

Tedr N4
s PR A
As - j T +j‘ R P
Ty o

Oxomuaresbro As, I/ (kT -rpan):

Ts i
M=CQIH_-3_+RIR—?-= 3 ‘I,ag}
Ty vy

Beanunwa s naswreaercy IHTponkert. Mz monywenroro YPanyeHus BHI-
HO, 4YTO H3Me e T:}HT[}OHHH SABHCHT TOABKO QT napaucrprm Ha"gaJLHOro
H KOHEUHOro cocrosumit a, CACA0BATE/IEHO, SHTPOINS  SRASeTCH napamer-
POM COCTORHHA Ta3a. FTupm YPABHEIIHCM  oHpedcnsiercd CBE3b s=f1{T\v).

HMs ypasHenws coctosmus HIACQJILHOTO rasa, HAMUCAHAOrO a5 COCTON-
HhiE I w2, cieayer po,=RT;: Pava==RT,.

Oreiopa '
B _Ts P Ty p £

BT TS a4 Yy e — -

L Ty P T, a4 51

IToacraeus ari PaBcHCTRA B yparHesue (1.89) u ACIIONTHh3YR ypaBIcHHe
Maiiepa, nonyuem cme gga YPABHeHHS CBASN § C NApaMeTPAMH COCTOSHMS
rasas==[(7, p) n s=f(p, o):

T, s
As—¢ In————RIn—: 1.80)
B Ty ' Pi (
As—cnlnfi-+cpln‘?£; (1.9
Py Oy

Onpeaemenns peamumi SHTPONKEH TPeOYeTCH NPH HAVYENHH TenTOBEX
UPONECCOB # BAOIOMHCHUE PAfa TCIAOTEXHAUCCKHY pacucTos, [lo mamcre-
HHIO _E)HT[JGHH!T MOXHO CYVIHTh © HZNPABJACHHI TellJ10BOro NOTOKA.

Tax kag aGcomoTias Temnepatypa I Bcerza nogoXUTCILHA, TO H3 Of-
PEARNEHHA SHTPONHM CAEAYeT, Wro SHaKy MDHPALIEHHST SHTPOMOHH H Tenaa
cosnasawr. [lTostoMy, ecum SHTPOIMHA rA3a B NPOLECCE VBEIHYMBALTCS
(As>>0), To Teno NozBoLUTeT K rasy (dg>>0}, w, waoBopor, xoraa IUTPO-
4% rasa B npouccee yMelbmMaercs (ds<<0), To Tenno orroanTCH (dg<0),

Hpyroe pasxioe csofieTro FHTPONHY COCTOHT B TOM, MTO € €& HOMOMILIO
MONHO OINIDL/CJIATL KOANHECTBO  feitiia, 3aTPANHBAEMOTO Ha OCYUIECTRJe-
iHe JI60T0 TePMOAMHAMHYECKOro zpouccea. Jlast storo mpomece Hzofipa-
Kacrest B KOOpIMHATAX T8, B KOTOPHIX HA OCH alCUMCC OTKA44BBIIOT
SHTPONHIO 5, 3 MO OCH OpAMHAT — a6CoMOTIV remnepatypy T.
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Puc. I.10, Ocnosprie TePMOTHHAMA- Puc. 111, Uuks Kopno n XooDAHHA-
qerkHe  DPOUEccH B KOoOpPAnHATAX Tax T—s
T—s

. DBepHeMcs K OCHOBHLIM TepMOAKHAMHYCCKEM @poueccaM, paccMOTpeH-
ubim B § 10. Onpefenum A8 HHX BEJHIHHY As W TaIuM rpaduueckoe Hio-
fpaeise STAX NPOLECCOB B KOOpAnHATAX T'—S (puc. 1.10).

15 H3oXopHOrD npouccea, B KoTopom v=const, popmyaa (1.89) mpu-
1AMaeT BUA

M,}—-culﬂ-:'j:“ i (1.92)

B koopaunatax T—§ 3TO ypanHeHHC H300DAKAETEH J0oTapH(PMHULCcKOR
KDHBOl, HAaNpABAEHHEON BLIMYKIOCTHH K och abcuucc. Jinanag 1—27 suipa-
Xaer HATpeBalue raza, Tak Kak npH d7>>0 nonyuum ds>0. JinHua =3
CODTBETCTBYET OXJIAXKIEIHIO Ta3a. -

H1a u3o6aproro nponecca 13 ypasuenns {1.90) nmeem

ﬂSp =rCp !n_A- ; ) ﬂm)

M3 oTOro ypapHeuys cAexyct, 4ro usclapa, Kax H HI0X0pA, ARIACTCT D
KOOpAHHATAX |—5 JOTAPHPMHYECKOH KPHBOH.

Cpapuupas ypasrerua (1.92) n (1.93), DHAAM, 4TO OAMHAKOBOMY OTHO-
wennio TofT: COOTBETCTRYeT B H3oGapHOM mposecce OOMBLIeR, YeM B H30-
X0plioM, 3HAUeHUe AS, TaK KaK Cp’>Ln.

M30TcpMHYECKUiT IpoUCee B KOOPARHATAX T—§ H306DAMKALTCR TOPHIOH-
TaJBHOR JuEved, napaaaensHol ocn abennce. Jlunus [—2° puipaxaer pac
wIEpeune rasa, Tak Kax mpH dvu>=>0 H3MCHCUHC SHTPONKH ds>0, a nHnug
-—3" — caKaTHC. '

Msmederne 3NTPONHR ra3a B H3OTCPMHUECKOM Nponecce MOKET OLITS
naiiicho 13 ypastenns (1.89) MOACTAHOBKOH Ti—7Ts, T e

Asy= R In—=; {1.94)
u
e

Assg=R In— . (1,95}
Py

M3MCIerne SHTPOTHE B DTOM Hpornecce MOXKET OHTh TAKKE OMPLAE/ILHO
no QopMyne _
As;=q/T. ([.96)
Ixg zanabarnoro npouecca g=0 1 dg==0; noatomy
Asyn = dg/T =0 n s — vonsl

CueIopaTensio, asnaGaTiitii NPOLece B CHCTCMC KOODAUHAT T—s Hu30-
Gpaxaercs DCPTHKANBHOA JHHHCH, napaagelbHoid OCH OpAuHar, JiMKRs
1—2 cooTBeTcTByer pacWikpenuio raza (dT<C0), a nuuus [—38 — €XMaTHIO.

B xooparnatax T-—s 1rka Kapno pz00paxaeTca NPAMOYroAbHHKOM 1
ero tepmuuecknit KT ompemeasercd Tpollle, UeM B KOOPAHHATAX -p—U
(puc. L.11),
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Jefcrarreasno, . \ :
gi—gs 1 Mal=Ped—qenl  (TemTAAs  Ty=T, Py

Bap i e iy i L Py B S fe e T e e

i W1 I‘_—".?*"-.S—-t}v--—-{ = T_l Ag Tl j. i

Fnasa 4. BOARSHOW TAP. BMIAXKHLIA BO3OYX
§ 15. YpasHeHue cOCTORHMS 4NN PEansHbiX razoe

Bonsanon nap, l'IO.JI}"I-"B':!MHﬁ B HAPOBHIX KOTJAX, OUCIL UIHPOKO HCMOh-
SYETCH B TeIWIOTEXHHKe Kak paﬁoqec TEJ0 M TemaoHacHTeds. Ero COCTOAHHE
O/IH3K0 K HACHIUICHHUIO, W MOSTUMY QE He NOAMHHSIETCH 3aKOUaM [Jis Hje-
ddhHhlX TA30B. '

H3 ypaBHeHNll COCTOSHUY pPeasnHOre rasa Haubosiee NMPOCTHM ARIACTCA
ypapuctHe BaH jep Baaabca, npemiosxennoec iM B 1873 r.:

(rr—i- L)w—tr=rT, (1.97)
v

rae & — BoxphuiienT, 3apHCIWEN OT CAA CUEI IR
b — peanusHa, ymuTuRAKMan cOGCTBONNMA OULLN MOICKY . .

Coserckite yuenstc M. I1. Bygaaosun v M. M. Ilesnxos b 1939 r. ey -
YHAH YPaBICHHE BOAYHOIO Napa ¢ AONPaBKOM Ka accOnMalul ¥ AMCCOIHA-

upo Mosexys. Ilpu yuete 3@dexra accounaunu JABOHHEIX MOJIEKYJT 3TO
YPaBHeHHS HMCCT BHJ, : _

vl 3

&
a : ———
(p—-.u;)(a*a):m'b_ a+2m), (1.98)
v
VAL & H M — OOKTHRE TOCTOAMNILIC BUJIAMMHEE], .

Mz ypasremnii (1.97) w (1.98) Buneo, uTo cocToxmme peaabHOTO rasa
Oyaer Tem OJHIKe K COCTOSIHHIO MACAJLHOPO, ueMm Gogble v, Ila 3TOM OCHO-
BAHHH npu GOJbIUAX YHAENLIBIX O0BeMAX PeANbHOIO rasa MOMHO j10db30-

BAThCH ypapienuem Kaanefipona, HanpHMep AJs napa, HAXOAALLETOCH B
BJIAZKILOM BO3JVXe. _

§ 16. Mpoyecc napoobpasosanms B KoopguHaTax p—v

Pacemorpry Npouece NapooGpasosanHs NPH AOCTOAHHOM A2BJGHHH B
Koopihgatax p— v (pue. I.12). I[ToMectum | wr sogm npu TeMmIeparype
0°C 8 mmanaap ¢ nopwHeM, Nas HexoTopuro 3Hagenna g=consl 310 RA-
HATLHOE COCTOSHHE BOALW W300pasuTcs na guarpamme Tousoll o FIpy 3Tom
ee yIenLuLIi ofbem v=—0,001 m¥/xr. '

Ecnu nmogorperars  woay  npu
HOCTOHHHOM  AaBJeildd, To oGineM
€€ YBENMHYHDACTCH H MpPH TeMiepa-
TYPC, KOTOPay COUTHBETCTBYET CO-
CTOYHHIO KHITEHHA BOAL!, AOCTHracr
BeNHYMIILI, OTMEUEeHHOW A jl1d-
rpamMMe TOUKOHR . YaeAnbnutd ofn-
eM Kangauedi BoaL mpHHATO oho-
eyt . anavars v, [lpw AANKHERIBEM 01

_ 5l KO/AE Telia K KHIAUIeE BojAC OHa
ye . HaUHeT NPCBPaliaThes B iup, NpH-
( : ¢ YCM JIARNCHHE H TeMOepaTypa cMe-
& CH BOJABl ¢ M@pPOM OCTAIOTCHA HEH3-

: . MEeHITLIMH.

Prc: 112, Ppouece naprabpaiosnida B KOBPINHA Kopﬂa B IPOMECEE napooﬁpaao-
" ] . n d -
? e HAHHE [OCJAeZNAs YacTHUA BOALI

2’_ &
& fa,m}m —d
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NPEsPATHTCA B nap, Beck oOmeM 9”7 OKaMercH 3anoJHeHHBIM NApoM. Tako#
nap Kax Obl «HACHIMAET? 06beM, B KOTOPOM Of HAXOJHTCH, H TIOTOMY Hashl-
pacTea HACHIUIGHHEM TApoM, @ €00 TeMNepaTypa, paBHas TeMNEpaType Kufe-
HMSl, HAZBIBAGTCH TEMMEPATYPOH HACLILERHS. Onra ofoznavacresd fy ¥ 3aDA-
CHT OT AADJCHRS: OPH Pace==0,1 MIla £,==99,00"C, np# Pace=0,2 MIla
fe=119.62° C, a uph Paso==10 MIla £,=309,53° C. .

Ha ydactke b—c nmap HASWBAETCH BAAKEbLIM HACLILERHAM napom {(uam

[IPOCTO BJAXHLEIM), TAK KAK OH COCTOHT H3 cMecn Bousl ¥ mapa. Tlocue noa-
HOTO HCTAPEeHMS BO/IH (TOUKA ¢) Nap Na3bBAIT CYXAM HACHIUCHARIM (MITH
MIPOCTO CYXHM).
. Baaxkuuil nap XapaxTepHaycTCs CTeneHnk CyXOCTH X. Ctenedbio CyXo-
CTH HA3LIBAIOT MACCOBYIO JOJI0 CYXOro HachIMEHHOro napd, HAXOAALLErOCH
3 1 &r anaxuoro napa. HanpuMep, B 1 Kr mapa COASpPXHUTCI 0,85 Er CYXOro
nacementioro napa u 0,15 kr xumslleli BOLH. CnenoRaTce/abpHRO, crenellb
cyxocTH Napa x==0,85. Benuunna l—% Ha3LIBASTCA CTENEeHbH BAAKHOCTH.
OHa 1OKa3LIBAST MACCOBYI0 ROMAI0 KHIAWICH BOAbL Haxojdmencs 8 1 ®r
BJIQXKHOr0 mapa. s ¢cyXoro HachlueHlnoro napa xe=].

PaccMOTpHM Teneph Npouece Uapoofpa3oBaHHA TpH BoJiee BEICOKOM
nasnenps (oM. puc. 112). Yaennusih o0bem BOAL OPH 0° C ¢ moBuillesdeM
QABJCHHA NPAKTHYSCKH HC H3MEHJCTCH (@'). YneapHull ofbem KHMsLeH
BOJH HeCKOJLKO VBEJHYMTCH, T2K KaK C yBeNHYeHHEM JIaBJISHHS RO3PACT&-
er TeMmepatypa Kumemmsi (Touka b7). Touka ¢, COOTBETCTBYWLLANL CYXOMY
HACHIIEHEOMY mapy, Oyfer HAXOAHTHCA JCBEC TOUKHM C, TAK KaK japlieHue
pospacraer GoJee UATEHCHBHO, HeM TeMIepaTypa Cyxoro HaCHIMIEHHOrO na-
pa, ¥ YACABHEH 00heM ero yMEeHbWaeTes.

Ecan TOUKH, oGosHavalollHe B P—U-ARArpamme TpONECCH IPH HOCTO-
WHHOM [aBJEHEH, COCAHHHTD, TO TOAYYATCA JHHHH i, 1, [11. Jlnuus [ xa-
PAKTEPH3yeT COCTOWHHE BOABLI IipH 0° C u siBagercy npaMol, noutd Mapan-
JeAbHON OCH ODAHHAT. Jlurps [I — KpPHBaR, COCABHAWMIAA TOUKH by, b,
b’..., COOTBETCTBYeT COCTOAHHIO KMNALLEH BOAM. Jlwaun I/l — Kpusasg, coe-
JMHSIOMAd TOYKH €y, €, ¢'..., COOTBETCTBYET COCTONHMIO CYXOTO HACHILEHHO-
ro napa. Jluuau /1 u [I] nepecexaloTCsa B TOUKE k, KOTOpas Ha3plBaercH
KpETHUECKOHA TOukoh. B 370f TOUKEe MCYEIAET PA3NHUAE D cBoficTBAX KHI-
xoctH H Napa, [lapamerpsl, OTBCHAIOLLHE TOUKE 2, Ha3bIBAOTCA KPHTHURC-
KMy, JAS BOJAB OHH HMCIOT CREAYIOILHE JHAYEHHH: Prp=22,5 MIla, twy=
—37415°C (T=647,3°K); ©p=000307 wm¥/kr. JIHHHA /! nasuBaeTcs
HHMKHell NOrpaHHYNON, a JHHHA J7{ — BepXHe#i NOrpaHHYHOH KPHBOH.

Tlapoofpazopanye TpagHUECKH A300paNKALTCH auaReld b--c¢ (cM. pHC.
1.12). KosnuecTpo TenJsa, 3arpavHBaeMoe na NpeRpalIeHue | xr gungunle#
BOAW B CYXOH HACHNICHIHHA Nap, HASHBACTCA TeunoTol Hapoobpa3oBanusd
n obosHagacTest 6yksofi r. C yBeJHUeHHeM JaBIeHHA TenJoTa napoobpaso-
panda yMerbmacres, Hanpumep, mpH Pusc==0,1 MIIa r==2263 gllx/kr, a
AP Page=10 MIla r=1330 kJIx/kr. B KpHTHYECKOM COCTOAHHH r=0.

B KOTeJbHOM arperate Cyxo#t HaCHUIEHHBE nap OOBURO TPOJONKALT
narpeBaTses NpH p==const. ITOT npouece B p-—U-LAATPAMME H306paxaer-
¢ MHHHed ¢—d. 1IpH cocTosHAR, OTBeYalouleM TOUKe 4, Hap yxKe HE HACH-
maer NPOCTPAHCTBO H HMEeT TeMuepaTypy Go/see BHICOKYIO, 4eM TeMmmepa-
Typa HACHIEHHS MPH AdHHOM AaBJICHRK. Takofi nap Ha3bplBaercd Nneperpe-
ThIM MapOM.

JIIns oGosHayveHnsl BeaHYHH, OTHOCHUIHXCHA K Pa3/iMYHEIM  COCTORAHHAM
BOABL ¥ 1apa, YCTAHOBACHA CaeLylOMAN HHACKCAIHA: BEJHYHHLL ¢ HHIEK-
coM (0 OTHOCATCH K HAYAJBHOMY COCTOANHIO BOABL C UHEEKCOM — K BOZE,
HarpcTofl A0 TEMNCPATYPH XHOCHES;, C HHICKCOM” — K CYXOMY HAaChIlleH-
HOMY TIapy; € HHASKCOM X — K BJ2KHOMY HACKHIICHHOMY napy; C HHASK-
COM «II» — K NCPErpeToMy napy.

Ha npa«ruxe HCOOXOAHMBle A4S TeXHHUECKHX PAcueTon napaMeTpH Co-
CTOSHHA BONSHOTO Tapa YACOHO ONPEdeldTh C NOMOLBIO  CHEUUAJdbURX
7a6aKL, PUBEASHHEIX B CHIP4BOYHOH AHTEPATYPC.
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B rtabanuax npuBOsTCA MAPAMOTD COCTOAHAN KATSIIEf: o (v, ,
§) W CyXoro nachmlenioro mapa (v”, i, §”), a Takme BeAHUHIL TOMIOTH
napoodpaszoBanus r, :

. Hna onperencaus napaMeTpen cocTOSHHA BAAKNGID HACLIIENIICTO Mae
pa JOTONHHTEIRHO ZOMAMd GLITL H3BCCTHA CICUEHL CYXGCTH mapa. Vjiels-
HEI OOLEM Uy, MYEP, BJAZKHOIC NACLIILEHHOTO napa

; ' , Uy =x0° - (I —x)0’. {1.99)
~ Ecan abeomotsoe maBienue Pags=3 MIl2, 2 crenens cyxocTH x>>0,8,
TO BTOpPOil Waen cootnotichus (1.99) cocrapaser 1oau NPOLCHTA (1€PBOTO
B UM MOMIO nperebpeyn: _

vy = x2”, {1.100)
CoorHowenne {1.99) nuiweres: 1 B TaxoM BHE:
- v = v’ 4 x (0" —p'), ([.101)

AHANOrAYHbBe COOTIOWENUS MOKHO NANHCATH ANH BEANTRI SHTANLIHH
Cix, JUK/KD, u UTpONHK &, JK/ (kr-rpan):

iy =i 2" —i") ="+ xr, {1.102)
Se=5" — 2 (" 5" ) = 8 | x —m | (i.103)
TE

JHTANBIHS NEDEFPCTOro apa in, JK/Kr, noAydzetes Kax CYMMa 3H-
TA/JbNHH CYXOTO KACHILEHHOTO Napa i” u Telsa, 3aTpaucHHOr0 Ha neperper
bapa gu MpK p=const, 1. c. ;

ig=—1i" ‘l“ Ta- {[.104]

§ 17. [—s-pguarpamma BoasHOro napa

Jlas pelmenns MpakTHUECKIX 12729, CRAISAHHELR €O CBOJICTBAM BOJISIHOTO
napa, oveHs yu0BHOR sIAfcTCS [—$-AHArpaMMa, B KOTOPON N0 OCH abenuce
OTKTAbiBAIOTCS]  JIIAYCHAS  IUTPONUM, 2 00 OCH  OPAKITAT — SHTABIINY
(prc. 113). Owna crpoutes mo sansimm TabJaln BOLAHOIG uapa, CHayana
crpoares wxuaa I—K u pepxusg K- 2 norpamiunme KpHeble, KOTOpLIE
cxo/iiTea B To3Ke K. Husxe norpanmumnix kpuenx I-—-X—2 maxoasrcs of-
JICTD BIAACHOCO 14pa, BRIMC BCPXHeH NOTPANNYNON Kpisol K—2 — 06-
AAcTh NEepPerpeToro napa.

- Ha zuarpamme wawecemsr Jmsmy  (OCTOSHIIONO AaBnedns — H300apL.
B obnacth siaxuEOro mapa @3oGapel DPOXOAAT c/14060 PACXOASIWEMHICH TIPH-
MbIMU HARJONNLIMA JHkuaMA. B obaactu neperpetoro napa H300apsl Noj-
HHMAIOTCA c€Ra HANPABO, KPyUe W300ap MACHIUEHAOIQ NaPa, H OOPAIICHLI
BHIIYKAOCTBIO BH3.

HszorepMir B obaacTr BAamiore Napa COBIAXawT ¢ Uan0upaMH, a B o-
JACTH NCPETPETOTO Tlapa OKW WAYT CJEBa HANPARO, HEIKAYHTEALHO MOJHH-
Madach ksepxy. Lean Tpefyercst onpeacants TeMmeparypy s ofascTd BAANK-
HOro HacHIUCHHOIO 11apa, J3aDECEIYId OT AABNCHHA, HAAO HANTH TOYKY mHc-
PECEULINA 34\ aHHON H306apHl ¢ KepXHell NorpannuyHofl KpHBO#, Haorepma,
HATHHAKWAACST B 3TOH TO4ke, H OyICT KHCKOMOII TeMOEPATVPOH RJAKHOIO
HACHIEXIIOro apa. :

B o6uxacri Bamuora sHackueHEOro Napa HAHGCATCH TAKKC JHENK 10-
CTOAHHOA CTeNeNH CYXOCTH ilapa r, Gecpytide Kauano 0T KPHIHYECKOHR ToY-
ki K. Ha pepxvedt morpanuvmoil kpusofi erencrn CYXoeTH x==1, 112 HIKFel
x==0. Ha BHIDOANCHHLIX i--s-THarpamMMax HEPEAKO HMEIOTCA W MHHMH NO-
CTOSHHOTO YACALHONG ofBeMa v==const — H30XOpH, Npe)cTaBILIOLNC CO-
6ol KPHBLIE, #HaNOTHYIIBC H3o6apaM, HO HMCIOMHe Gosee KpyToit u3rusG, HMx
OGLIMHO HAKOCSIT UBCTHOMN KPACKOil,

C moMowni i—s-AHarpaMMn MOXKHO ONMPCAENNTh [0 ABYM H3DCCTHBIM
NapaMcTpam kce OCHOBHLIE TePMOIHITAMHYECKHe EeNHUAMHE AN J06000 Co-
CTOAKWA nmapa. Ila i—s-unarpamMme Moryr OuTh u306paKeHb DCHOBHEIC
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TepMOINITAMHAYECKAe HOpOUecch H Lkl /e 7
yCTAaHOBJEAL MPOKCXOAAILHE LPH 4000 g
HX MPOTEKAHHWH KSMCIEHHA COCTOA-

HEsa napa (puc. 1.14). i

H3oxopuei#  mpouecc  (puc. ©
1.14,a). llpn 32n4uHOoM COCTORHHH
mapa {p; ¥ %), COOTBETCTRYIOLIEM 244
Toyke 1, TpeOyeTcad H30XOPHBIM
npoueccoy AoBeCTH Nap Ao TeMOe-
paTyps fa. [ast 3T0r0 M3 TouKH 1 1600
Hjem no H3oXope v A0 ee Tepece-
wepHA ¢ K30TCPMOH f» B TOUKe 2.

B #30XOpHOM npolccce TpH coob- 2
[EeHWH TCMAA BAAKKOMY Mapy Io-
BHIIAIOTCA €ra faBJieHHe W TeMIle-
patypa. IIpH 3TOM BAAKHOCTb fapa ¢ z 4 5 & s.xfmfes)
YMEEbIACTCA W OH NpeBpaAIACTCA
B CyXoH HachICHUBIA, 4 3aTCcM B
neperpetotit. [lpu oTBOAE Tenaa of
neperpetora napa npouece HACT B o6parTHoM NANpPaBIeHHH.

H3o6apuutih npouecc (puc. 114, 0). 3anano COCTORHHE NADA I (m ux)-
KoHeUHDE COCTOSIHME er0 XapaKkTepHIyeTCH TeMnepaTypol fz AHAMOIHUHO
NpPCALAYILEMY HAEM TO usobapce p; A0 TOUKH 2 ee nepeccyeHns ¢ H3OTCP-
MOt f;. B 3TOM Tpouecce NPH COOGIIEHHH TeilIa DIAKHOMY napy ymenhbuia-
eTCst ere BJAAKHOCTb 4 OH NEPexoinT B CYXOH HACBILLICHHLIA, NPUICM TeMne-
paTypa ero ocTacTeAa nocrosHHoi 1 pasHol {j="*,. [1pH fansHelnem mog-
wonie Tenaia nap nepcrpesaetcs. [lpn oTBoAe ver1a mpouect HAST B ofpaTt-
HOM HA)iPABICHUH.

Waorepmugeckuii nponece (puc. 114, 6). [Ipy ODaduoM COCTOSIHHH Ma-
pa 1 {j u x;) TpeSyeTcA B HIOTEPMUUSCKOM npoRecce N10CTHTEL AaBJICHHS Pa.
B 5TOM CJyuae JHIHS Nponecca COCTOMT W3 ABYX YHACTHOR 1—1"a I'—2.
Ha nepBoM U3 HuX M30TepMa cosmajact ¢ agoapoi p;, KA BTOPOM H30TEP-
Ma f{ OTK/AOHACTCH BIPABO OT H300ApH pi U NEpecekuescs B TOUKE 2 ¢ H30-
Gapoii pg. :

B 130TepMRYECKOM (IPOICCCe TIPY COOGMICHEH Teflia BIDKHOMY napy ero
o6neM YBeANunBacTCsl, OH IIpeBpaulaeTcs cHavaza B cyXoill HaCHIMEHHSH,
2 satem B meperpertifi. B ofxacTw BJIaXKHOrO Niapa 3TOT npoiece HOMHO-
CTRIO COBMAZACT ¢ M300apHLIM, a B o0siacTy Neperpesa AablcEHe napa npa
H30TepMU4eCKOM pﬂCHIHpEHHI-i NGHHIKAeTCH.

Pupe. 119, (—3-AHArpasMa LOJQROFC WADE

Puc. 1.14, OCHORENC TEpPMOAWHZMHNECKRS MPOOEccH
BUARHDIO RBAPa B EOOPAMNATUX i—s
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B HIOTEPMHTECKON NPCUecce BIYTPCHIIAA FHEPIWH NApa B OTIAHYUHE OT
HACHJIbHBIX FA30B HOMELMSTeTCH, 3 neaTomy JVIH Hapa

g ty H gpt Uy, fI.TOS}

AnnaGataein nponece (pwc. 1.i4,¢). 3anano cocrosmuuc 7 (p u [i).
TpeGyercs nposecrn ajwabatusili NPOUECC PACIIHPEHHN A0 AABICHHS Do
AznaGarupil IPOLECE NPOTEKACT IPH NOCTONHHOM 2HATCHHL INTPOIKMK, To-
ITOMY OF U300PaMACTCA BePrHKANDIO, ONYLLEHHON N3 TOYKH J A0 jepeceye-
HHA ¢ H3oHapoi ps B TOUKe 2. :

Ilpyu auvabaTHoM paclimpervs aaBiedue H TeMneparypa mapa MoK as
wTed. Tleperperuft map npu sTOM NEepexoInT 06HUHO B CYAUM HACHILEHHBINA
H 3aTeM RO vaamHBE. FIpu cxatuy waraxuoro mapa mpouece mIet B oGpar-
HOM HanpanJaesidi.

§ 18. Hpoccenupesadne napa raza

Peakoe cyxkenne s TpyGonpososic (Apocce/s-KAANaH, 3aCI0HKa, KaJH6-
POBZHHAS WHAKOA W T. I.) CHHMAET JABJCHHC Fapa WAH rasza 1pH NPOXUHK-
ACHHH HX MCpe3 3TO CV>KeHHe, JaBJCHHe Napa Wad rasa pp; 3a MeCTOM Cy-
HEHUS BCET1A MEHBIIC AABJICHHST Dy NEPEst CYHKEH -

7 )i i es (piic. 1.15). [oTeps jtavaenns p—ps TeM 6oNb-

s e 2 L

- ._@::,;E::_,_L___ e, 4cm Ooanre cyxenve. Takoe NOHARKeNHC 14D
i B . JIgHK HA3bIBAGTCA JPOCCEAAPORAFAELM (a4 TAKAKE

T
MATHEM HJIE peAyNHpOBRHUEM ).

S L C apoccespoBaHHeMm I1ta TIPAKTHKE® TPHXOARTCS
?I—_Ef’—‘-,“- HCTPENATLCS OYCHL dacrn. JlwOcH BeHTHAL, Kpad
HWJH 3a/IBUMKY, YCTAHOBJIENHLIC B TpPvOOHpoBOAC,
[PpH HENOJMHOM HX OTKPLITHH 10X BbISHBRIOT ApPOC-
PRe: l»ﬁpg%l;;ﬁﬂ:ﬁ;;nm""ﬂ CEJHPOBAIIHC Mapa MKW Td3a #, CNedOBaTenbllo, na-
AcHHe Aawienud. JpocceaHpOBEZHHEM napa WM
: raza iUHPOKO DOAL3YIOTCA R PAANIHYHBIX TeNJOrazo-
NOTPeBIAIOIHX CHCTEMYX, KOTOPEIC CHAGXEeHn AAS 9TOH HeAR CrenianbHo
CHOHCTPYHPOBAKHNMH KJamaHauH.
Hoaaray, uto H3MelCHNe COCTUSHHS NAPE HAH r'add OT CEYeHHS | K ceye-
w0 I (em. pue. 1.15) upouexoaut ainaGartvo, MOWKHO HamHCATH

wj w
n.-!-ﬂ;v;—:—-?:u:—l Pali — = (1.106)
Ho TaK KaKk u—pu==i, T0 IpeALIIYLICE yPasKEHHE NDHMET BHA
@ o)
1'I+T=1'3+—2*: {I.107)

OOHIYEO CKOPOCTH JBHXKEHES fapa MW rasi [0 M Tocne 2pOCCeaHpo-
BAHHA MAJIO OTKYAIOTCS OAIIa OT APYIroii:

w/2 & wh/2, (1.108)
TOr A8

T. €. B pesyabTaTe JApoccclHpusanus (NpH @\ =a;) IHTAJbIHA He Me-
HAETCA.
B cayyze apocceanporanna nacassioro rasa

du--0; dT=0; di=0, (T.110)

B peanbHOM rase BUYTPCHAAS AHeprusi 3aBUCHT OT 0OTLCMA, NO3TOMY B
[Ipouecce ApPOCCCIMpORAKNY BHYTPEHHSAS 3S1EPTHA I TCMIEpaTypa €ro Me-
HAITCA:

dy 05 d7 +0; di 0. {1.11NH
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Ilponecc jApoccesiEpOBaHHA BOJSHOTO lapa yAOGHO HCCJE/J0BATD, NOJb-
3yACh i— S-ARATPAMMOH {CM. pHC. [.13), B KOTOpO# MPOLUCCC YCJAOBHO MOXKHO
BEIDASUTH POPHIOHTANBHON npaMofi, napanncasHoil ocu s. TTo i—s-aHarpam-
Me MOMKHO YCTAHOBHTb, 4TO TEMNCpaTyp2 BO/AHOTO napa B pesyanTaTe
JApecceJRpoBaNis yMeBLIIacTCa.

Bhaskiseii nap B 3aBHCHMOCTE OT NapaMerpoB HadddbHOTO COCTOAINS
MOWET OWTh NOCAE APOCCEAHPOBAFHA BAAMHHM, CYyXHM Ji [Aaxe Nepe
rpeTHIM. :

§ 19. Bnawmwi sosayx. [ —d-puarpamma

BnaKuuM BO3AyXOM HAJLIBAETCH NAPOrasoBas CMech, COCTOSIMIAA H3 cy-
XOTO BOs/lyXa H BOASHBIX NapoB. 3lanue ero CBOHCTB HHMKeHepy-CTPOHTeN
HeO6X0AHMO AJH TIOHHMAHHA M pacueTa TakKHX TeXHHYCCKHX YCTPOHCTB, KaK
CYUIMAKY, CHCTEMBL OTONJICHHS H BeBTHAAUUN H T. .

BaaXgblil BO3AYX, COAeP:KaLiHi MaKcHMaJdhHas ROJHYECTEO BOAAHOIMO Na-
pa TpH RaHHOH TeMpepartype, HA3bIBARTCH HACHIMEHHbIM. Bo3nyx, B KOTOPOM
He COAepKHTCA MAKCHMAAbHO BOIMOMKROE NPH Aauilof TemMnepaType KoaH-
YCCTDO BOASHOrO 1Mapa, HA3hBAeTCs HEHACHILIERHLIM. Heracoimennbil
Baaxab i BO3AYX COCTOHT H3 CMCCH CYXOro BO3AYXd H NEPErperoro BOAAHOTO
flapa, @ HACHIIEHHLII BAAKHLIH BO3AYX-—H3 CyX0ro BO3AYXd H HACHILCHIOIC
BOAAHOTO Napa. BOASHON Tap COAEPKHTCA B BO3AYXe ODLTHO B HeGoJbILHX
KOJUMECTBAX H B BGOMBIIHHCTBE CNYYaeE B NeperpeTOM COCIOSHIH, NO3TOMY
K JeMy ¢ AOCTATOYHOH AVIA TEXHAMECKHX Pacueros TOYHOCTBIO MOCYT OrLiTh
ApEMelieilbl 32KOHB HeaJLHEX Ta30B.

Jasaewrc BAZKHOTO BO3AYXa ps, COrMIACHO 3aKOHY JlanwToHa, PAEBHU

Pg - Pat Pus (£.112)
H:le On, Pa— MAPHMHATBHHIE 1aBJISHHA COOTBETCTECHUO CYXOTO BOSAYXA H BOAAHOTO [apd,
da.

[TapuhannHOe ABBJACHHE p; MOXHO OllpeAe/iTh H3 TaOAAIL KACKILICIIHOTO
jlapa 0o TeMneparype TOYKH pOCui, T. €. Mo Toft Temueparype, A0 KOTOPOH
HYKHO OXJ1a[HTh HEHACHIIEHELIH BOJMYX NPH NMOCTOSHHOM BAAIOCOACPHAE-
HiH, 4TOOH OH €Ta/a HACEILIEHHBIM. Takum oO6pazem, ecad OXAAXKAATS HeHa-
CHIMEHHBEIH BO3JAYX C TeMuepaTypo# fi, TO MNOpH HeKkoTOpol TeMiOepaType
fp< iy OH CTAHET HACHILIEHHbIM. Ora TeMnepaTypa H SBJIAETCH TeMME-
paTypoil TOUKH pochl.

OCHOBHHMH XaDaKTePHCTHKAME BJAXKHOTO BO3IyXa ABJAAOTCH  CJE-
AyIOUIHE,

1. OTHOCHTeNbHAS BJAXHOCTL ¢, KOTOpAasi onpeiesiser CTENEHb HACH-
eHHs BO3AYXA BOASHEIM NAPOM:

P == P/ Prs (1.113)

T ¢, OTHOLIEHHe HeficTBUTE/NBHOK aBCOMIOTHON BJAZXHOCTH K MAKCHMAJbHO
BOZMOMKHON aBCOMIOTHON BJaXCHOCTH B HACHILIEHHOM BOSAYXC NMDH TOE Ke
TEeMIIepaType. :

[Ipa nocTosHHONA TCMNepaType JAB/ICHHE H3MeHSeTCS [1PONOPILHOHAIL-
Ho nasoTRocTH (3akoH Bofiisg — MaproTTa), NOITOMY MOKHO HAMHCATD

¢ = /P = Po/Pu. {1:1130)

[las nacHlcHHOTO Bosayxa @==1 urn 100%, 2 Ana HeHACHILEHHOTO
BJ2XKHOTO BO3Ayxa @< 1.

OTROCHTEJBHYIO BJAXHOCTh DO3AYXA ONPCACAMOT L ROMOMEIO npubo-
P4, FAILIBAEMOro JICHXPOMETPOM (puc. 1.16). ITcuxpoMeTp COCTOWT H3 ABYX
OAMHAKOBHIX TCPMOMETDOH, QAHI H3 KOTOPHIX HMeeT pescpbydp, n6epHY TLil
DaTHcTOM, HENPephiBHO CMATHBACMEIM poroh. (O MOBepXHOCTH pciepByapd
TepMOMeTpa MPOHCXCIUT WUCTApPeHHe BOJL, HHTEHCHBROCTL KOTOPOro 32BH~
CHT OT BAAKHOCTH OKpYXaloulero BO3Ayxa: HeM MEHBUIC HaCHIeH BJAroH
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BLAXHMO BO3LYXA

OKpYKalouWHui BO3AYX, TeM MHTCHCHBIIEE HCHMAPEHNE ¢ «MOKPOro» TEPMOMET-
4 M TeM HUKe ero NoxKasaHus, Tak Kax HA HCOapelne pacxoayeTea Tolio.
0 Pa3HOCTH NMOKAJ3AlMH «CYXOro» W «MOKPOro» TCDPMOMETPOR € NHOMOIIbIY

MCHXPOMETPHYECKOH TAGAMIB MOMKHO OIPEA&IUTh OTHOCHTEJBHYIO BA2K-

HOCTb BO3JyXa.

2. A6GcomoTHaa RAAXKHOoCTs ), KoTOpasm Oupesesser Maccy BOASHOTO
napa, cojiepxanlerocs 8 1 M® BAAAHOrO BO3AYXa.

3. Bnarocoaepxkanuc posayxa d, r/Kr ¢yXoro BOR/YXE, T. €. OTEDILEHHE
MaCcChl BOASKOIO Napa K ejHHHMIE MAacChl CYXOro BO3AYyX2, CcoAepKauierocs
BO BJAAMHOM BO3JLYXe:

P L 1000, {1.114)
Gy

rae Gn- GI“CBUTBETCTBEHBO MuCCa DOONNHOr0 napa H Cyxord BO3ODYXZ RO BALKHOM BO3-
Ayxe.

Ecau Bocrnosh2084aThes ypaBaerreM Kaaneiposa, To okipakenne (1.114)
MOZXHO HallUCaTe b CACAVIOIICM BHAE,

G
d =% 1000 = P28 1000, (1.115)

Gy He Pu

Tog [y~ MOINEKVTIASDHIN MACCA ROORVOTO D2DPA3
Hp — MOJGRVIAPHAA MaCLa BOSNYXA,

HU,H_CT}]BHB COCTBETCTBRYHINHE 3BHAEHHE MOJCKYJHEDHBIE MACC, NOJTYEWUM

18,016
PRLLLLL i IS L. B, . {I:116)

28,95 p, P6—Pu PPy



Ws ¢opuyas (I.116) BHZHO, 470 MEMKIY BJAArGCOJEPMAHHCM H MApUE-
albHBMM JIABJCHHEM TIapa Puw==¢fx (NIpH OANOM K TOM ke ps) CYUieCTByCT
OfIO3HATHASA 3aBHCHMOCTL, T. €. Kax/[IOMy 3HAYCHHIO Pn COOTBETCTBYET
BLIOJIHE OTIpeLe/iCHIIOR 3Hauerue d W HaobopoT. '

Juraabnus / BAaXHOro DBO3AyXa sBasercd OLHHM H3 OCIIOBHHIX €ro
N2ApAMETPOB H WHPOKO HCUO/AHSYETCA NPH PaCHeTax CyLIMAbHLIX YCTAHOBOK,
cHeTeM BEHTUAMLHA H KOHAHUHOHHPOBAHHY RO3AYXA. DUTAJBLIHIO BJIAKEONO
g037yXa OGLIYIO OTHOCAT K €AHHHIC MAacChl CYXOro BO3jyXa, T. e. K 1'Kr,
H OMpeAeasi)T KAK CYMMY CYXOro BOosgyxa H BOAAIOrO napa, K x/xr cy-
XOro BO3ayxa: ; '

7 = 1,005 ¢+ (2500 - 1,8068 £) 410>, (1.117)

Tak Rax TeNIOGMKOCTh BAAKHOTO DBO3AYXA Cow= 1,005-1,80684X
X 10-% gJk/kl cyxora Bo3fyxa, 10 Gopaydy (L.117) MOKIO nanucarte B
BHAE
1 = coy t 26004 1073, (1.118)

Bonpockl, OTHOCAUIRECH K BAAKNOMY BO3AyXYy, yAoGHO W JIeFKO pelIa-
oTed ¢ noMowsio  f—d-auarpamMb, npeidoxenrofi B 1918 r.
npo, JI. K. Pamaurum. B amarpamme (puc. 1.17) Ha ocu aGeunce 01710+
JKeHbl 3HaUeHWH BJI4rocofepmxaHHsa d, T/Kr, & MO OCH OPAMHAT — IHTAJLIHA
] BAAXHOro BO3AyXa, KKAaJ/Kr, oTHeceHHuie K 1 Kr cyXoro Bo3zyxa. [las
AYHIIEr0 ACTOAb3OBAHHS NVIOIMAAH AHATPaMMbl AHHHH [==congi mpoBeieHEl
noz vraoMm 135° x nurusim d==congt u suauenns d CHeCeHbl HAa rOPH3OH-
TaNbHYI0 JHHHID, '

Ha f{—d-nuarpamve waHeceHn H30TepMbl (f=congt) B BhAe HPAMLIX
JHHKE, KPHBHE @==COns$t, a Takmxe nmoKasasa 8 BHAC KPHBOHK BTOPOTO MO-
PSAAKA 3aBMCHMOCTD Pr=[(d), NpHYCM 3lIAYeHHA Py IPHBEAEHBI CTIDABA fa
ocri opauHat. Takum obpazom, gwfas Touka /—d-zHarpaMMeul ONpelenaer
Bce napaMerpwml (f, ¢, d, /, pa), XapPAKTCPHIVIOLIHE COCTORHWE BJAKHOIO
po3dyxa. 3uas ABa Kakux-aubo napaverpa (ofinLHO ¢ H ), MOKHO HalATH
OCTAJbHEE HA NepecedeHiH COOTBETCTBYIOWHK NHERA J--d-aAHarpaMMLL

Mo /—d-npuarpamme AJas KA¥JAONO COCTOANHA DBAAXKIIOIO BO3AyXa MOX-

HO OlpeAelWTL TCMIEPATYPY TOYKH pochl. Jlasi 9T0r0 W3 TOYKH, Xaparre:
pH3YIOUIeH COCTONHME RO3jyXa, HAl0 [POBeCTH  BepTHRAAbL (MHKHIO d=
==const) Ao nepeceuenus ¢ aunueir @==100%. Mzorepma, npoxousuas ge-
pes NOAYYEeHHYK TOUKY MCPCCEYEHUsT, OMpeJeIMT HCKOMYIO TOYKY pOCH BOS-
ayxa, _
[lpu wemonbsoBanky /—d-AHarpaMMbl A pewieHHs 34ja9, CBA3AHIEX
¢ CYmKON MaTepH4AOB, CNEAyeT HMCTL D DHAY, YTO IPOUECC CYLIKH pacia-
jJaetcs HA JABa OTAeMbHBIX Opouecca. Brauaae atmocdepHH BO3AYX € OT-
HOCHTE/NBHOE BAAKHOCTEIO (p; H TCMIepaTtypoH f; NPOXOLHT UEpez XaJOpH-
dep, TAC TEMIEpaTypa €ro MOBHIAeTCA SO0 f3, 4 OTHOCHTCALIAS BJaX-
HOCTB YMeHhIaeTcs A0 o DTOT MPOLECC NPOTEKAeT NpPH (O0CTOAHHOM
pnarocofepxannu (d==const) H wsobpaxaeres B /—d-quarpaMMe BepTH-
KanbHO# sunnel {cM. pue. [.17). PasHecTe 3HTAJBNHE B A4arpamMe onpe-
feqsier KOJHUECTBO Tenaa, pacxoAyeMoro Ha mogorpes 1 Kr ¢yxoro eos-
ayxa. Jlasce marperblit BO3AYX H3 KajopHpepa HOCTYAAET B CYUWHJILHYIO
KAMEpY, T/l BCAg/ICTBHE HMCNAapCHUA BJArH K3 BLHICYIUHBAEMOIQ MarepHdada
VBJAAXKHASTCS, T. €. €r0 OTHOCHTEJIBHAH B4 AKHOCTh BO3DACTAET.

[Iponece HacHIMICHHEA BO3XyXa BAArod B CYNIHJILHOA Eamepe NpOHCXOJHT
npH  HeMsMehHolt sHTagaenwd (i==consgt). PasmocTe BAArocOZepKAHHA
(der',.) maeT KOAHYECTBO BJArH, BBIAGNEHHOK B CYIMIMANLHOA KaMepe KaM-
JbIM KHJIOrpaMMOM BO3AYXaA.
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Foana 5. NOPLUHEBRBIE ABMTATENM BHYTPEMHEIC CrOPAHMA

§ 20. Knaccnpuraums nOpLIHEBbIX ABHraTesnes BHYTPEHHEro
cropaHus

[Mopwnessie ABMUraTeN BHYTPEHHETO CrOpanus KAacCHPHUHPYIOT 1O Cae-
AYIOIHM OCHOBHLIM OPH3lIAKaM:

1) no cnocoby ocymecTBieHuss pabodero NHKAA — YeThIPEXTAKTHEIE !,
JIBYXTAKTHHE;

2) no cnocoly cMeceoGpPA30BAHAN H BOCIIHIMeHeHHs] pabouefi cMecH —
C BHRUIHUM CMeceo0pa30oBaHHEeM H BOCHJAMEHeHHEM TOILIHRA OT HCKpH
(kapdioparoplile, TAa30BLC), C BHYTPEHHHM CMeceo(pasosatiemM M BOCT/ -
MEHEHHEM TOMAMBA OT CKaTHA (AH2eJH OeCKOMIIPeCCOPHLIe H KOMIIpec-
COpPHEIE)

3) mo poay TouMHBA — paboTawilHde Ha rasoobpasHoM TonaAHBe, pabo-
TAIHME HA HKHAKOM TOILTHRE; '

4) mO HA3MAYCHHIO — CTAUNOHAPHHE, TEPEHHKHBE, ARTOTPAKTOPHEE,
aSlIaNKOHHLBIE, CYAOBNE, AR KEeTe3HOIOPOKHOIO TPAHCIIOPTA;

5) nO KOHCTPYKTHBHOMY HCAOAHEHHIO — C BEPTHKAJBILIM PaclofoxKe-
HHEM UHJIAIOPOB, ¢ rOPH3OHTAABHEIM PACTOJOXKEKHEM IWWIHNIPOE, ¢ pacno-
JMOXCHHEM LUAHR/Apos noa yraom (V-o6pazunie, W-ofpazunie, 3Re31000-
pasHbe, ¢ ONNO3HTHBHBIM PACION0KEHHEM UHJIHHADOB).

§ 21. YCTPOMCTBO M NpuHUMN JeHCTRUS ABMTaTeNnn
BHYTPEHKRro cropaHMs [g. B. .}

CxeMa yCTPONCTBA OXHOUHAHHAPOBOrO YeTHIPEXTAKTHOrG KapHIOpaTOPHO-
ro ABHratcas mnpuseiacda Ha puc. [18. PaceMOTpHM MexdHWZM H CHCTEMbI
JRHIETENH.

KpHBOWHINO-INATYHHLIH MeX8HHSM CHYKAT JJA NPeohpasoBaHus [PH-
MOJINHCHHOrQ  BO3BPATHO-MOCTYNATE/IEHOrO ABHJKeHHS HOPIUHS BO Bpama-
TENbHOE JBHXeHHe KOJEeHTATOrd BaJja; Ol COCTOMNT H3 UHAHHIpa [0, cBep-
XY 3aKPHITOTO roJoBKel 8, nopwua I3, ARHMeRHe OFf KOTOPOro depes Aopu-
Henol nayey /2 ¥ waryn 15 nepenaercs KoseHuaToMmy Baay J. ¥Ynaotaerne
NOPWHS B NHAHEApPe AOCTHraercs MOPUIHCBHMI Konnlamu f1, pacnonoxes-
HLIMHA B KAHABKAX HA NOBEPXHOCTH LODIIHA.

Mexanusm rasopacnpejieeHHs O0eCHeYHBAST Nepe3apalry HHIHHADA,
T. €. OYHCTKY €ro oT HPOAYKTOB CTOPAHHA H 3aN0JMHEHNE CBeXed roprovel
cMechio. OH COCTOUT M3 BCACHBAKILErO 6 H BEIXJONHOrO 9 KI1anaHoB, pac-
npeleaAuTeabHOro Basa 4 ¢ wecrepuamu 2 u J, Tonkarencit c npyxunamy 14,
a Takxe TPyOONPOBO/0OE, 0 KOTOPBIM MOJBOAHTCH CBEXKANH FOfHOUAs CMeCh
¥ OTEODAATCH BRIXJIONHHE rash.

TonnEBHAS cHCTeMa npcaHasHaucka AAS NPUTOTOBIEHHS ropiodelt cMe-
CH W TOJA4H €8 B NAAHHAP (KAPOIOPATOPHBIX MMM TA30BHX JABHTaTened).
B nusese TONIUBO BMPHICKHBaeTCs B LMAHHAD dopcynkoi. B xapbioparop-
HOM ABETaTesIC TONJHBOBOZAYIIHAA CMeCh INMPHIOTOBAAETCH A0 MOCTYILACHHA
B URIHHIp & Kapfwparope 5. Kpome toro, B TONJINBHYIO CHCTEMY RBHIA-
TENN BXORAT: TONMHBNLIE 6aK, TOMMHBOMPOBOALI, BOSAVILHEE GHALTP M Ap.

CHeTeMa 3aXHTaHHA GOECTEYHBAET BOCHNAMEHEHYE TOPHOYEA CMECH B
uaunape. ¥V kapOopaTOPHOro JBHCATE/A 3Ta CHCTEMAa COCTOHT M3 3anajsb-
HOfi cBewM 7 W HCTOYHHKA TOKA BLICOKOIO HAMPSKEHUN. ¥ AMILNHA CHCTEME
3axKranks Her, Baaronaps BelcOKOW TemMnepaType B03Ayxa, coziawmeiics
B KOHIE Mpoiecca CiaTHA, BNPEICHYTOE D LHAHHZP TOHAHBO Ca2MOBOCH/ia-
MEHSETCH. :

Cuctema cMaaxku ofecneuiBaeT NOJAYy Macna K TPYLIHMCH ' OETAJAM.
Oua cocrour u3 pesepByapa AAs Macna 16 (NOLJOHa KApTepa), MAaCAAHO-

! TaxTom JBHraTe]ln HASHWAAETCH YaCTh Dafouero MuKNa, CODEPIAOIIANCH O)I Nepee-
ERMH TOPLUNS H2 QANOre KpalHero NoJCMeHHs b APYTOe,
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ro Hacoca, HALTPOB ANA OUYHCTKH
Macna ¥ macaolporoios. Crerema
oxaaxicHus ofecneynBaeT Henpe-
PHIBMBA OTBOJ TelA2 0T HarpeThX
aeranefi apuratedasl. B Rauectse
OXNAKJAKNINX  AVEHTOB  OOBIYHO
HCOOAB3YIOT BO3AVX H BOAY.

Tlyek  jBuratens  ocylucershas-
eTcsl ¢ NOMOIUBIO CHCTeMBI 3anyc-
ka. [ITpunumn aeficTBus YCTLIPCX-
TAKTHOTC TOPILHEBOro . K. €. HO-
Kazan #a pac L19 u cocToHT B
caegyioniem, [Ipy asmmenyn nop-
IHA B HanpaBdeHUH OT KNAMaHOB
(repxnsa mepraas Touka — BMT)
BHH3 (HH)KHSISI MEpTBast TOUKAa
HMT) B puiuuzp 3acaceBaeTes ro-
PIOUAs CMECh 'tepe3 BCaChIBaOHIMA :
Kaanam, HaxOﬂHIll,HﬁCﬂ B TOJOBKC Prc. 1.18. CxeMz yorpofic¥EE JeTHIDEXTANTHOrO Xap-
uniaHaApa. [Ipn obpaTHoM ABHKe- Gwpatopuoro aswrarean
HHH OOpWINA ToploYas CMecCh CXKH-
maercs. Koanae B nepuos cxaTia 3akpHT. B kOHIe MPOLECCa CKAETHA B LikH-
AHHZPE NPOHCXOJUT CropaHke Tonausd, lanee nporcKact NMpoOLECe PaciH-
peHHs ra30B, NPHYCM MOPHIEHH ACJACT TPETHH XOi, COBUAAZWINHE NO Ha-

& > = 4 . i /4 i
L. 3

o's

N

5 Puwc, 1.19, TOpMuusn ReHCTRHA
l ‘ SETHUEATANTHOIY  ABHraTeds
T BNYTPENHETrD CTOPRAHMN

I — 7okt weacwBaRma; /I —
Takt cxaTEA: /1] — paGodnil
rakr; V- TagT  BbIXAOH&:
{ = HRAMHADP: ¥ - LOPMEHB:
5 < maryH; 4 = EPHBOLIEN
5 —man:  &- maAnHka M-
JHHIpPA. 7 — Bcacpnanumi
knanan; & — eaxXAdi=EcA KGa-
K nag

paBACHHIO ¢ mepsmim xozom. Hakomeu, mp# 9eTReproM, MOCJAELHEM XOLE
NOPIIHY, COBMNajzaloileM IO HAUPABJEHHK) CO BYOPbIM, 43 WHAHEApA Y/l2-
ARI0TCA NPOAYKTH CrOPaHHa 4epes BBIXJONHON KpAauaH, KOTOPLIK OTKPHI-
BAETCA B KOHIE NPOLECCAa pacivupedds. 3aTeM NHJAHHAD CHOBA 3anOAHAET-
¢ cBexkef nopinred ropodcl CMECH B LUK TOBTOPAETCH,

H.BHI"GTGJ'EH, ¥ KOTOpPbIX OPCYTCTBYIOT TaKTL BCACEHBAHHS H BHRIXJOI1A H
pabounfi ppouecc CoBepllaercs 3a ABa XOua MOPHIAA (TaKTa), KA3LBAIOT
ABYXTaKTHEIME, TakTn ABIXJAOME M DCACHIBAHHA 33aMEHSIOTCH 3/(@Ch TIPO-
AYBKOH OHJHHEDA, NDH KOTOPOH NPOAYKEHl CTOpaHUuA yAaas1lOTCA H UHAKRHEAD
JATIOAHASTCH POPHYCH CMCCLIO. :

§ 12. MpeanbHbie LMKNLI GBHIATENER BRYTPEHHErD Cropanus

NeficrsRTeNbHBI (pabfounit) mpouecc 4. B. €. C HEKOTOPHIM YTIPOLUEHHEM
MOMCHO TIOKZ3aTh Ha IIPHMEPE HAeassHOro IHKAA, NPH KOTOpOM lponecc
cmpam{ﬂ 3aMeRseTcd INJABOMOM TENAAa H3IBHE 4, Hpollecc nepel3apsailkl LH-
JHEAPA — TCTJOOTBOAOM ¢z ¥ LMK CTAHOBHTCA, TAKHM 06pasum, Kpyrosum,
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sgvkHYTEIM, B K&vecTBe peBoyerc Teqa B TAXOM ABHraTeje pACcMAaTpHBaeT-
¢d ] Kr HIEAJLHOFO Ta3a, H3MelleHHe TelLIGeMKOCTE KOTOPOro npw ucyinecr-
BJICHHH HHEKI& HE }'HHTNBEN‘_‘.'!‘CH. .

[1pr Takux AONVIIEHHAX MOMKHO YCJAOBHO CuMTATH, 4T ABHraTte’d pabto-
20T 10 0GPATHMEIM TeDPMOAHIIAMEYCCKHM UHKTAM 1 YTO PE3yaAbTaThl HC-
CI€0BAHUST KX MOXKHO NHPHUMEANTh TPH H3Y4YCHHH TCITOBLIX anHrarenef,
DLOAS LIEKOTOPLIC NOMPABOUHBIE KOIDDHIMSHTDI.

B Hacrosimee BpeMaA UHKALI 4. B. ¢, pasinyalor no ciocoby nogBoaa Ten-
Ja x paBoueMy Teay: a) mpu v=consi; 6) npn p==const u B) co cMeLral-
LM TIOABOAOM TEMNA, T. €. IpH v==const u p=const.

IInka ¢ mogsodom Tensa mpH v=const nprGMmUKenno orpaxaer Aeki-
CTBHTOJBLIEA Npomece ABEraTenell ¢ ACKPOBbiM 3aKHranMem {aBTOMOGHIDL-
HBIX, aBHEUHORHBIX H JApP.). DTOT LUHKJI COCTOMT H3 ABYX aaHabaT ¥ ABYX
nszoxep (puc. 1.20, a). Hauansuoe coctosHue paboucro Teaa ONPCACASCTCA
toukoit /. Kpupas /—2 naoGpakaer aauabarnoe cixatue, Ha yuzcrrax 2—3
K rasy NpH v==consl DOAROAHICH (€TI0 ¢, BCJACACTBHC HCTO ZapjenHe MO-
BHUIAETCS; 3aTeM TPOHCXOAHT aauabaTtHoe pacutvpedwe raza  (KpH-
pas J ~4}. B naoxopmowm nponccce 4—7 OT ra3a OTBOLHTCA TENJO §» U OH
BOIBp2ILAETCH B NePROHAYAJNBHOE COCTOAHHE. '

Tepmuueckuii KITI sroro nukaa onpenensior o dopmysie (IPHBOAHTCH
Oe3 BHIBOAA)

Ny = | -—-—B,,I_.I, : (F.119)

TIe £=U;/Us — COOTHOMIEHHE YOENbHHX o0DbeMOB rasa B Hauade R KOHIE CIKATHA, HAJH-
BAEMOE CTENEHbK) CHMATHE.

W3 ¢opmyam (1.119) Buano, uro tepmuvecknii KI1/ nuxaa ¢ noasoaoM
TeNnJa npu v==const 3aBUCHT OT cTemeHH CKAaTHA W TOKASATeNd afnabatn R
paGouere Teaa, cusepmanutero wHka. C yBeaHueHHeM CTeNeHH CIKATHA Tep-
muveckui KIIL so3pacraer. !

LBk ¢ rofeozom Tenaa api p=const npubankenso orpaxaer peficr-
BYTENbHhiH NPONECC TEXOXOAHOIO AH3ens. JTOT UHKA COCTOHT H3 ABYX aiHa-
Galzgg:_}aoﬁapu, Haoxoput (puc. 1.20,6). On Gun nipepioxken HHX. Jvsenem
B . -

las (Bosayx} Mz HauaJbHOrO cocToanHs I aamaGatuo CEKHMaeTes (KpH-
Basi 1—2), B pe3yabTarte Yero erc TeMneparypa LOBBIUIAETCH [0 TEMIepaTy-.
PH caMOBOciZlaneHeHust Tonanea. B mpouecce npn p==const moaroxwrcs
TEIJIO gy, 32TEM X0 TOUKH J OT TOUKH 4 NPONCXOAHT a/uabaTHOE paciiEpe-
HHC, B E30XopHOM upoliecce 4-—/ 0T rasa OTBOZHTCS TeIJIO g H OH BO3Bpa-
IWAETCA B TePBOHAYAMLIIOE COCTOSHHC.

Tepmuuecknii KI1J] uurna ¢ noaBojoM Tenaa npu p=const onpexcas-
10T N0 popmyJe ;

1 ok —1
Np=1—"—7 -

T v 0120

e p=~us/Us — CTENEHE MPeABAPATCALICIO PACILDEHEA.

Iluka co cMeaHHEM TIOABOAOM TENAa MO CPARHPHHID € IABYMS ONHCRH-

HBIMY UHEI2MH GTHXKE K peajibHBIM YCJHOBHSIM CTOPAHES TONAH3A W Goaee
IKOHOMHYEH,

aj | ) I &

p P iqf '
ad 42 ADWrarescl BHYTPBNHErD cro—
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B mm&ae co cMemaHREIM moxBomoM Ttemaz (pme. 1.20,8) nocae agna-
GaTHoro cxKaTHf (KpHBAs [—2) noABOjL TenAa NPOUCXOANT YACTHYHO MpH
v==const Ha yuacTKe 2--Ja W TACTHUHO NMpHu p==const Ha yuacrke Sa—3,
Jarem ras aguabaTtHo paclumpacres (KpEBas 3—4) M nocse orBoAa Tensa
npH v==const ua yuactke 94—/ BO3BpAMIALTCA B NEPBOIAYAILHOE COCTORHHE.

Tepmuuecknit KIT cMewantoro udkiaa onpeaessior no Gopmysre

At — 1 !
nlcl\iv—l— l’—l‘*‘k;’h(p— l} s F;k—l ] (!.1213
riie h==pafpy — CTCNCIHL LOBLIUEHNS NABJIRHHN,

Kak Brudo uz dopmyast (1.121), repmuucekusi KITJT nukaa poapacraer
C YBERHYEHHEM & H R M 3aBHCHT OT p # L. 3TOT IHKA JIEXKHT B OCIIoBe paboThl
BCEX COBDCMCHHBIX (€CKOMIIPECCOPHBIX LH3eef.

§ 23. lesicTBrTenbHBIN NPOLECC M HHAMKATOPHAS QHArPAMMA
ABMIaTENN BHYTPEHHEro cropaMms

Paccmorpun  Jeficinntessanfi  (paGounii) mpounece 4eTHPEXTAKTHOTO
KapOrpaTopHOro ABHraTtels N0 HHAMKATODHON AHATPAMME, NPHBCACHEON
Ha puc. 1.21. 4,

Mponecc BcachiBanus (neppuiit Takr). B wauvane raxra IopLIeHb [1axo-
autca B BMT. B kamepe cropakis BaxoAsTes TPOAYRTH CrOpaHBs C AaB-
JeHHeM, [CCKOABLKO  NTPEeRBlLIA-
uM aT™Mocgeproe (Touka r). [Ipu g
ABHMEHHH noplunsg or BMT k HMT
UEJHIAP 3aN0JHAETC®  TODJHBO-
BO3YHIHOM CMeChIQ; IPH 3TOM AAB-
MeHHe B HHIHRIIAPC CHAYaNa YMeHb-
WIAeTCH, 4 3aTEM OCTACTCH NPHMEp-
HO NOCTOAHHEIM. [Ipoucee BeackBa-
HHA MPOTCKaCT NpPH MNARJIEHUH, He- 2.:08+15MMa
CKOJIbKO MEHBIIIEM, TeM aTMOCcdep- 1,=500700°K
Hoe (#a WHAMKATOPHON Awarpavme '

Iz B=25+FMia
\ Tz =2000 - 7500°K

Mamesm padauy
L SAEKIMPUYELKOL
KPS

r—a). n‘_j* ]
Ilpougecc cRatHs  (BTOpON . ——— ——a
ragr). [Hopweny asumercs or 1 LV Vs v

HMT k BMT; naxoaswascas B un- BMT Yo HMT
JARHAPE TONJAUBOBO3AYILIAT CMCCL
OOIBCPTAETCA IIDH 3TOM  CXKATHKO  pyc 12, Magnxaropmas amacpaMMa ‘eTwpexTast-
o JHUHH a—CcC. Ilaﬁ.negﬂe B KOB- norg kapGmparTopuoroe ABHraTens

e CKaTHA B KapGIOPATOPHLIX ABH- :

ratessx cocrabasier 0,8—1,5 MIla u remneparypa 500—700° K.

Mponecc cropannn padouei cMecu u pacmupenne (TpeTnii Takt). Pacmru-
PAACk, MPOAYKTL! CPOPAAFsH lePeMEeUI2I0T MOPICHDL H COBCPUIANT IPH 3TOM
MCXAHHYCCKYW paCoTy, KOTOPAA MCPCHACTes KOJEHUATOMY BAJy ABHCATEMS.
Ha auarpamme Tperbemy TAKTY COOTBETCTBYET JHHHH c¢—z—06. Tenaora,
BEIZEANIOUIAACA ITPH_CrOPAHHH, TIOBEIIIAeT TeMmepatypy ao 2000—2500 K,
¥ mapicine jo 2,5—5 MI]a, '

Buixaon otpaoTannbix rasos (UeTBepTHI TakT). Hopuwens RuKercs
or HMT g BMT; npouecc npoucxoaur no JWHRK 6—r 0pH AaBJCHEH
0,105—0,115 MITa. Temneparypa BmxJonHsix rasos 800—1000° K.

§ 24. MOLLHOCTE 1 KOIPPHLMEHT NONEIHOTO JEHCTBHA |
ABNTATENA BHYTPEHHEro CropaHKs

PasauuanTt cAeAylUHe BHAL MOIHOCTH 4, B.C.: HHARKATOPHYIO (BHYT-
PeHHION) N, pasBrBaeMyw palouuM Tes oM B UENHNAPAX ABHraTEs, (heK-
TaBEYi0 Ne, NO/JYy42EMYIO HA BANy ABHLATEH, H/HTPOBYION,, OTHECCHNYIO
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\
K paBouemy oObeMy umMaHHApa. HHAVKATOPHAA MOBIHGCT JABHFATEIR Ni,
B, onpeaesiercs 1o Gopuyae

fnD2sp; 2n

N; = e (1.122)
rae D — npameTp HIRBAPE, M;
5 — XOJ MORIUESA, M;
p; — cpefiHee mHAKKaTopuoe nangerve, [la;
11 -~ gHcA0 oSopoTOR Bada, o6/
{ -~ 9HCA0 UHAHHADPOB,
T — TARTHUCTL ABHTATENN: AAA ABYXTAKTHOIO ABHraTess T=2, SCTHPCXTAKTHOTO T=4.

by
BeanuukHa i Vi sipagerca pabounm 061HeMOM LHHAMHAPE ABHrATENS.

IheKTHBHAR MOIIHOCTL HA Bajay MEeHbIIe HHAMKATOPHON Ha BEAHUHHY
MeXaKHUECKHX NMOTEPb M MOMIHOCTH, 3aTPAuYeHHOR Ha NMPHBOJ BCIOMOTATEIE
NBIX MEXaHHIMODB (BOASHOTO W TOTMAMBROTO HACOCOB W AP.). IDTH MOTEpH
onenupamorea Mexanwueckum KILA Nw==NefN;. [N aBTOTPAKTOPHHX ABH-
ratened ry==0,8--09.

JIMTpORast MOIMHOCTE ABHrATENSA OflpeldesaeTcs COOTHONEHHEM

Ny NV, (1.123)
rae V — pabousnii 00meM (MIAHHADE, JL

JIHTpUBAR MOIHOCTE XAPAKTepHayeT CTeNeHb HCNOALIOBARKA pabouero
nbeMa UHEJAHHIPOB JBErATENR H CAVIKHT OAHHM H3 noxaaareJeil ero KoH-
CTPYKUKH.

[lonHOTY HCNOJAb3OBAKHA TEMJAA OUEHUBAWT NO DEHYHHE HHAHKATOP-
Horo KIIA e

3.6-108
) —— {1.124)

'f"l' Ql[l,

roc H, — VHAHRATOPEBI VICALHE pacxoz Tomiusz, Krf(kBr.4);
3.6-10% — 7enacnodl skereadent | kBT 9, KK/ (BT-4).

Tlas xapbiopaTopusix ABurartened b;==0,25—0.3; a1 nusened bi=10,32~
0,45. 3uauerne QP AA5 BCeX BUUOB XHAKOTO TONAUBA NPHMEPHO OLKHAKOBO
i cocTaBaseT okoJo 40 000 k/Ix/xr. :

KOKOMMHUHOCTh I.B.c. oleHuBaercs spdexrrpnbim KITIL ne, KOTOPLIfl
npeAcTABASET coOOA OTHOWERHC TEMAd, NPEeBPAlileHHOTO b 3POEKTHBHY O
(noaesnyo) paboty 1a Baay, KO BCEMY 3aTPEuEHIOMY TETLIY:

13,6-10°

N = 3 (1.125)
b Q
Benuuuua 1. y KapOlOpaTOPHHIX ABHrareded ‘pasHa 0,25—0,29, y Auae-
new 0,30--0,38.

. DKOHNOMHWYHOCTE ABHIATENfl YACTO OUEHHMBACTCA HENCCPEeACTBEHHO BRJH-
YHHOK YAeAbHOro 3(BHeRTHBHOTO TONJHBA by, Ko/ (3 -kBT-4), NpEXOASHIEO-
e Ha | kBT-u: _

be = BiNe, ' {1.126)

Vaenwnuit 2pHEKTHBHBIHA pacxojl TONAHBa be LJisI COBPEMEHHBIX Kapoio-
paTOpHEiX ABHTaTelicli OpH pafoTe HA HOMHHAABHOM peX(HMe €OCTaBJACT
0,22 0,30 xr/(3-kBr-4), a aaa auscasa 0,16—0,22 xr/(s-kBr-4), T.€. ApH-
sMepro B 1,5 pasa menblue.

& 25. Newrarenw nuyrpenuiro cropaHus,
NPUMEHASMbIE B CTPOWTERABCTEE

B ¢TpoHTe/hCTBE HAXOAAT NPHMEHEHAE rAaBHHM ofpasumM UeTWpPEeXTaKT-
ane apsead tuna KM, HIA3 n SIM3 n xapGroparopilue ABHIATeH Th-
na 3HJI,
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Ha sxckasaTopax, OyAbXo3epax ¥ MOHTAXHBIX KDAHAX yCTAHABIHBAIOT
ausenn TpakTophoro 1una KJAM. MousHocts kx coctasaser 60—75 kBr.
ApromobGunsHuie xpanel K-51, K-52, MKA u ap. obopyayior Au3easMH
dA3 moumocTbo 70—140 xBr. ApTOMOOHAbHBEIE THAPABJIMECKHE KpaHbi
AKI u xp. sHnyckaior ¢ KapGiopatopubivu \Rurareasyn 3WJ1 momnocTeio
70—75 kBrT.

KapGioparopibie ABHraTeau xapakrepusywrcs HeBOAbIIHMH rabapuT-
HBIMH paaMepamMH M MacCOH, CTOMMOCTE HX HHX{e CTOHMOCTH AM3EAeH OFH-
HAaKOBOH MOINHOCTY. JlM3ead OTAAuYAICH OT KapGIOpaToOpHHIX jJBHratesed
MEHLIIHM VAEJLUEM PAcXofoM TOMANBA W GOJLNEN HaAeXKHOCTLIO B pafoTe
UK PE3KO MepeMeHRbIX TsxKegduX Harpyskax. Kak museau, tak u KapGiopa-
TOPHEE ABHraTeJH HE MOTYT ObITh Lylleknl B XoJ noa Barpyskoll, [Tostomy
HCXOAHBIM COCTOAHHCM A. B. ¢. HEIOCPEACTBEHHO HEpPEej) WX HarpyskoH fB-
JAETCH pAloTa ¢ PEXHAMOM XOJOCTGrO X0JA. :

Jlas BpeMeHHBIX 3JIeKTPOCTAHLUHA MOwHorTbo A0 B0 KBT ApRMCHAOTCA
kapOwparopuble TRATATENH H AH3CNH Pa3sAHUYHLIX THIIOR, AJHA fonee RpyM-
HHX 3JIEKTPOCTAHUKE - guzean. Jas npWeoja CTAIHOHAPHLIX KOMAPECCOo-
pOB B CTPOMTE/IbEHIX Malind npaMeustorca auzesnn J-108, AM-01, CM]1-14,
KAM-100, AA3-204, AM3-236.

ABEraTc/b BHyTPCHHCTO CTOPAlNA ABAACTCS CAMBIM PACHPOCTPAHEHHHM
TE[!J[QB_]:IM ABHTATEJIEM, OJIHRK{I Hapaay ¢ MONOKETCABHEAMHE KayeCTBaMH
eMy TPHCYILH cAeayioulde HeIOCTATKH! CPABHHTEbHO BLHICOKAH CTOHMOCTD
IKCWAYATANHH; WecTKHe TpefoBaHHS K KadecTny TOIVIHBA; CPABHHTEJ/LHO
Madpltl cpok caykOel (3000—4000 4); uyBCTBHTEALHOCTb K MCPErPy3KaMm;
TPYZHOCTL IKCIIVATALNH IPH NHIKHX TeMAOEPAaTypax, HeBOSMOMHOCTh He-
NOCPeACTBEHHOrO PEBEPCHPOBAHKS; BHICOKHE YPOBCHL MIYMa.

Adaa Goaee 3PHexkTHBHOrO HCNONBAOBAHMA A. B.C. B caydae (0NbHIONO
PDACXOMJIERHs: MeKAy peumMamH pabGoThl A.B.c. H padouero Mexawn3ma
TPHMENAIOT KOMOHHEPOBAHHBIE YCTAHOBKM, B KOTOPHX J,B.C, NPHBOLHT B
ABKKERHE 9JeKTPHUECKHE HJIIH rEApaBiryYeckHii npeobpaszosateasb (Haupu-
Mep, MHeBMOKOJIECHHH KpaH ¢ [Au3elib-3ieKTPHUeCKHEM NPHBOLOM).

Frnasa 6. HOMNPECCOPH

I§ 16, KnaccupukauMa Homnpeccopos

Komnapeccopom #a3biBaeTcs MAallHia, MPeAHAIHAYEHHAs 1A CKATHA o
nepeMelienys Bo3AyXa, raz0s M H4pok,

BunyckaeMue TPOMLIINIERHOCTLIO KOMIPECCUPH PA3HYATCA HO CJe-
AVIOIHM OCHOBHEIM IIPU3HAKAM:

1) N0 _co3naBacMOMY AaBJIEHHIO-—HH3KOIO J1ABJIRHHY Puae=—0,2—1 MIllIa;
CPROKErD JABIEHAS Pye=1—10 Mlla; BHCOKOr0o AaBJACHHA D= 10—
100 MIla; npenrensl naBneHus AAHH I8 BO3NYXa;

"2} o nparuHny paborw — o6beMEbe (MOPILHEBHE, POTaHHOHHEE, 306~
qaThle), NonactTrbie (UeHTpoBeXHble, NCERRBe), CTPYHHEIC,

"~ 3) no poay CHKEMACMOro rasa — BO3AYIOHLIE, TA30BbE (KHCJAOPOAHBE,
(PPECcCHOBHIE U AP.} U TAPOBLIE;

4} Mo pacmoNOKeNHIO OCH NHIHHAPA -— TOPH30OHTANLHBIE, BEPTHKAJbHBIE,
U-o0Opasupe, W-ofipazame;

5) mo uHCAy CTYNeHel — OJKOCTYNeH4yaTHle, JARYXCTYNnewuarwe, MHOTO-
CTYNeEYaThie;

6) o uHCay HHAHHAPOB — OIHOUHAHHAPOBLIC, ABYXUHJHHADOBLIC, MIO-
FOUATTHHAPOBLIE, '

7) o cnocoby oxaaxaenHd IHAHHAPOB H NPOMCKYTOUHEIX XOJNO0ZUIEBHE-
KOB — C BO3LVIUHEM OXJaKIeHHeM (HeDoJiblluue repelBHXHBIE KOMIPECCo-
phl), € BOAARDIM OXJ2XACHUEM (CTauHoUapubic KOMIPECCOPHl);

8) no cnocoly YCTAHOBKM =~ CTALMOHAPHbIE W NepeLBHIKHEIE,



B CTpPOHTeJLOTBE NPHMEHAIOTCS TMaBHbIM 00PasoM HOPLIHEBHE OAHO- #
ABYXCTyIeHuathie KOMIPeCcupbl HH3KOro Nas/eHH: (0,4—0,8 Mlla) ¢ Bo3-
AYLUHLIM OX/JaMAenueM. MX TPOH3BOAYTENLHOCTD 10 15 m¥mun. TlprBOox
KOMNpPeccopos OCYIIECTB/SETCS 4CDe3 KAHHOPEMeHHY NCpelady JIHOO Hes
NOCPEACTBEHHO OF IJCKTPHURCKAX JBHraTelcit WJH ABHraTeseH BHyTPeHHe-
ro Cropamki.

§ 27. Yerposicteo M npMHUMN pabotsl NOPIWHEBLIX KOMRPECccOpoR

C)KaTHe rasa B TOPIIIEBHIX KOMIPECCOPaX NPOHCXOAWT BCJCIACTDHE H3-
MeHeHHA 06DbeMa rasa B UWAHHIpE NPHA BO3BPATHO-NOCTYIATENBHOM [BEAC-
HHH TopinHs. J1A7 MOJyHeHus CxKa&Toro BO3AyXa LaBneHHem Pus=0,2—0,4
Mlla npEMeHAWT ONEOCTYNEHYATHE KOMIPECCODPL, a AJf Gu.ge BLICOKOTO
AABJEHHS — ABYXCTYyNeH4aThe  MEOTOCTYNeHuaThIe.

Ha puc 1.22 npupeaeEa KOHCTPYKHHS TOPIINEBOrc AByXCTYNCHUATOrO
komopeecopa 3U®-55, a ra pHe. 1.23 — cxema ero paboTHL Kax 1oxkaszano
Ha CXeme, BO3AYX, MPoiAs (HABTP, UCDE3 K/anadpl 3acaACLIBACTCA B iUk
JEHAPH DEPHOH CTYMCIH, IA¢ NOPLIIHEM CHHMAETCs 1o Pnas=0,2—0,25 MIla
H UCPC3 KA2MAHEI HATHETASTCA B MIPOMEKYTOUKNIA XOMOAH/IBHHE. OxJamacH-
HEI BO3/YX 4CPC3 KJIalaHbl 34CACHBACTCA B LHIHEADH BTOPOH CTYNEHH.
Ilocae ¢xKaTtusg A0 Puas=0,5—0,7 MIla cxareli BO3AYX LOCTYynacT HEpes3
knanaks u TpyGonposua B pecusep. Pecupep upeiHasnagell 41 yMeHbIre-
HHA TyJAbCAUMHE JABACHHA, & TAKXKe JUIA cenapalid Macaa H BAArd H3 cixas
roro Boaayxa. Jas GeaonacHofi IKCNAYaTaudy ycTAHODKH H KOHTPOJA 33
NaBJEHHEM CHKATOTO BO3AYXA HA pecHBCPC YCTAHABJHBAKWTCS NPEAOXpaHU-
PeTLHBIE KJIATIAH, MAHOMETP H 3al0pHas apMaTypa.

Komupeccop 3M®-55 umeer uwernipe pacnonomenHbx U-o6pasno un-
Auigpa (ABa = NepBoH CTYREHH H ABA — BTOpOit). Mexay cTyneEaMH BK/IIO-
yeH Tpy6uaTH NMPOMEIKYTOYHBIH XOJOAH/IBHHK, Jlas yBeAMueHHA OOBepX-
HOCTH OXJ122AeHHA LHJANHIPOR. OrY 0peGPCHE. DTOT THN KOMIpCCCopa yCTa-
KADJAHBAETCS Ha  ABTCOpHiUeNe ¢ IPHBOZOM  OT  KapOIOpaTOpHOIO
YeTHIPeXTAKTHOTO ABHraTe/ s 3UJ1-157.

B CTPOUTEIHCTBE MPHMEHSIOT W ApYrHe NepelBHAKAbe KOMMPCCCOPHEIE
yeranoski. 1la pue. 1.24 nokazana cxeMa nepe/IBMXHON KOMIIPeccopHol ye-
Tanopky., OCHOBHLIC SJMEMEHTH YCTAHOBKH: ABJraTe/b RRYTPCIUNEro Cropa-
uua [; NOPIIHEROA KoMTipeccop 2 NMPOH3ROAHTCILIOCTHIO 3—6 mMHH TIpH
aagaeaan 0,5—0,7 MIla; BoagyxocGopnuk (pecdsep) 3; BO3AYXOMPOSO 4
AN TPRHCIOPTHPOBKH CXKATOF0 BOZYXd K MCCTAM norpelJerus; mHCBMaT-
yeckne HHCTPYMeHTH (00nuK0 0 LIeCTH eAMHHIL), NPHCOSAAHAEMbE K BO3-
AYXOCHOPHHUKY ¢ NOMOIIBIO MIAHTOB.

Tlpi 60ALIIOM H LOCTOAHHOM TOTPeG/IERHE €XKATOrO BO3AyXa CTPOAT
CTAIMOHAPHBIE KOMIIPeccopHHe cTavlH. Oxaaxieude IHJIHBIAPOB, TPOME-
KYTCURHX H KOHEUHBIX XOJIONHABHUKOB CXaTOTO BO3NYXd, KOMIpeccopos na
3TUX CTAHIHAX BOISHOE, NPOTOYIOE WK obopoTHoc. M OYHCTKH BCa-
CLIBAEMOrO BORAYXA YCTAHABAMRAIOT BO3AVIIEBE (Bu/bTPEL. Ouu ZCMXKHEBH
OBNAZATL MaJbM COTPOTHBJCIINEM IBMMXKEHEIO DO3AYXd, ofecnegnBarth XO-
POIIYI0 OUHCTKY €70 OT MbliH, GHITL YAOOGHBIMM H HAZCKHULIMU B SKCIAyaTd-
1HE. [KOMIpeccoptl CMAa3EBATCH CTEMHAJDILIMH  MAaCTaMH. Hapyuenne
STOTO MPABUJLA MOXKET TPHBECTH K B3PHIBY KOMIPECCOPA.

§ 28. TepMOAHHAMKUECKHE OCHOBL! paborel NOPIULHEBkIX
HOMNpeccopos

[Tpu’ paccMOTPeHuH TPOUECCOB, IPOKCXOANIIIX B MOPIIHEBOM KOMIPECCO-
pe (puc. 1.25, @), npuunmaey: olmew, OMHCLIBAeMEfk AopHeM, paBen 00he-
MY LIHJHIAPA; {:UTIPOTHBJICHHG BO BCACKHEBAWIIHX W HarHerareJbLHEX TPak-
TaX OTCYTCTDYET; COCTONHHE rasa B TPOLECCe BCACLIBANHS U HATHETARUA HE
H3MEHHPTCH; BAMANKE BHEWIHero AaBJCHHA HA MUPIUCHL OTCYTCTBYET.
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Pue. 1,22, KORCTPYRUHA EOMNpeccopa JHP

{ — nopzxos xaprepa. 2 — WATYH, §, 4 — NOPWICHs ¥ UHaHRAp I cryoemm: 5 10 —
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neHu; i, {§ — nopmcuk B upaARHAP Il oTYNCAHD 06 e MECAUMODIAR AMhCAKS;
I7 — Eaptep -

Ppe. 1.23, CxeMa paBorw xomnprernpa IH D

f—dunsTp; 2 — BcacHIBARWHA  KJanad:
§ — uMamnIp | cTynenr: 4 — nopoess [ riy-

peHs; & - SHTHCTATCALHLA KIANAHR! 6 — ODO.
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Pue. 1.24. Cxema neopeapumuofl EOMOPECCODEDH YCOTRUOBEM
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flpu BHBOZEe GOPMYJE 1157 ONpelelesHs 3aTpadnBaeMoR.paGoTH npH-
HUMacM, UTO BO RpeMs TMpPOUCCCA CIKATHR B UWIHHAP TOCTymaerT 1 &Kr
BO3AYXA,
a puc. 1.25,6 nokasana zuarpaMma paboThl MOPHIHESOTD KOMINpPeccopa
B KOOpAHHATAX P — v. JI1uAy (~—1 OTBCUACT NMPOMECCY BCACKIBAWMA RO3AYXA
B QHARHIP, AHOHg [—2 — cKATHK K
MiHiEg 2—3 — BLITAAKHBAHHIC CXKATOIO
Bo3AyXa. JIKHHS CHATHHR B 3aBHCHMOCTH
OT KOJAHYeCTDA Temia, oTbHpaemore or
ra2a, MoOxKeT OwTh H30TepMoR [I—27,
annabarot - 2”7 u noawrponoii [--Z
¢ NUKAsaTeseM n =R,
V% congt Ha3BecTHo, WTO NJAOHIAAL NOJA JHHACH
pv”zconsf npnuecca B p—a—ﬂnarpamue onpeie-
PV = 0onst Jisier pabory. CaenoBarciplio, MPH H3O0-

g TEPMHYECKOM CHKATHR A8 TNOJYYenus
% 34 )(2HBOTO JaBjaeudss TpedyeTca 3avpa-
s TUTH pafoTs MEEBIIE, YCM NpH agnadar-

HOM. A5 YMeHbLIeHKS 3aTpaYydBacMOl

Prc. 1.35. Cxows # paGotag  ARarpamma pﬂﬁn’rhl UHAKLLp ROMIDRECCOpa HMedT

OAROUBIHEADOBOTG KDMITHECCOPA CHCTEMY OXJaaX/IeHH#d, C MNOoMOIUBK KO-
¢ - cvema; fi — pafiouas muarpama; I - e popGH QT CH{HMAEMOro HO3/lyXa OTBOIHT-

AMEAD,  J e mopRieHEL; I — BCaCHBANMHR
knansw; 4 — HarMeTaTeALWLHL Kauilan e Tendgo. OIHEKO  OXJamIeHHe ii-

. auuiApa Ke ofecneuwBaerT NOJHOro OTBO-
na BBIZEASIONErocs TeinJa, W NOTOMY HPOLUECC CHATHA SBARETCH [OJAH-

TPOIHbIM. : ‘
AScomoTHoe aHayenne paGoTk, 3arpauMBacMoil na cxkartHe 1 ki 8oz

Ayxa B OJHOLUMWJIMH/(POBOM HAEAABHOM KOMNPECCOpe, rpadudeckr naobpa-
waetcsi womaapio O—I1—2—3—06 (cM. puc. 1.25, 8) 1 Asasiercs ajreQ-

pandccKofl cyMMof nomanef:
nr. (Oe—f—2—3—0)=na. (—8—4—5—2)tna, (I -2—5—f=l}=-na. (0-—I—6—4-0),

rie an. (2—3—4-5—"2) = In;3n == Poliy — REITATKUBAKHE;
Uy

a1, (1—2—5—6—1)==low= pdv —-cxatne;
4]

an, ((=]=—b—4—0)={yc ==,ﬂ:b‘1 — HANOJHERVE.
Taknm oGpazom, noaHas padora f, /g,
t

= lyuy + low — lye = Pava T \ pdv — py v4: (1.127)

CE

Bennariy paboThl KUMIpeccopa B 3aBHchMoctd o1 xapaxtepa (1.127)
TepMOAKHAMHYCCKOrO TpoUeccd ONpesedHM N0 YPABHEHHIO (1.127). Tipn
H3IOTEPMHIECKOM CHKATHH, T. ¢, KOraa pty==pz Uz, &

Oy
P4
pdv = RTyIh—,
J b

L |

padorta komupeccopa l, JLi/Kr, npE ckatHd | Kr BosAyXa
y=RTim 2L, . - (1.128)
Py

Ipu aguabaTHOM CXKaTHH P2l iU H

1

s

pdﬂ v
vy

t
B_1 Pava—Pi%)



pabora xomnpeccopa lax, JIK/&r,

1
lun -'-'épsvs:*:‘m(Péﬂiwpl'lh)“‘F‘_‘l‘ﬁ'“é‘j‘i(ﬂi”ﬂ'“’"ﬂi”ﬂ=
Lol
k g ok
- wl (25 =11,
k—lplvl[r\m) i] (1.129)
I'Ipu MOJHTPOMHOM HPDHECCE AHAJOI'HHY KO
i
; n n sy 7 .
s 01 am Pe O == . —_— il i ]_
In u-—-l{p’u‘ Pi 01) oy A (Pl‘) ] (1.130}

Cpeanas neaMdHia MOKA3aTeIs MOJHTPONLI «M», K4k lipaBHno, onpeac-
ARETCH MO UAPAMETPAM KOZLYXA R HAUAJE 1 KOHLE CHKATHS,

C TOYKM 3peuHs 3aTpPaThl uaHMeHbLIeH paloThl H30TCPMHYECKHEA Mpo-
ece CHKATHE ABJAAETCH HanboJee BLINQARBM,

§ 29. Nogayua W MOKIHOSTE NOPILHERLIX KOMNPECCOPOS

B reficTBMTesbiBpIX TipOneccax lia pafoTy KoMIpeccopa RARAIOT: HAH-
yHe BPEAHOr0 NPOCTPaHCrRA, TeIVIODOMEH MeXKIV BCACHIBAEMBIM BO3IYXOM
B CTEHKAMH LHJAHHIPA, COOPOTHBJAGHHE KAAQNAHOB, yTedkH # ap. Padourit
UHKY, OTPANKAIOWINA KeHCTOHTOARILIA npoucce paborhl KOMIpeccopa, 8dliHs -
CHBACTCH, TaK Ke Kaxk W pAOOUHA UMK ABUTATENN BHYTPEHHErO CrOpPaus,
HKOKKATOPOM.

Teopetdyeckas nonaua Yy, M¥c, oaROCTynEHUATOID mﬂnpeucupa OIpes
ABANHETCH 10 (hopMydie

B, =~ S, (1. 131)

rae D — p@pameTp LHITHIPA, M;

S — xon mopuaas, M;

n— VRGN0 0OCPOTOB BaNa KOMADPEccopa, af/r.
MedcTBiaTenpHast nodaua V,, wmifc, OAHOCTYICEYATOrO KOMApeccopa

paBHa

auD?

a S, (1.132)

V}I = Tlu VT T M

e %o -— Ko3QpHlHenT NORAYH, TPesCToCATMiMu oTooulenue aeficianTeastore obnema
noxapaeMora o TpyGonposon posznyxa Fy upn MapameTpax oxpYKaOmed cpednl K Tcope-
THReckOR nofage womnpeccopa Vil pesniia xkosdduuuedta nogasa npamepno 0,7-085.
C ysenvueHHEM COSAABAEMOTO JIaRIEHHS SKOHO-
MHYHOCTS OAHOCTYIIEHYATOro NOPIIHeBOro KoMhpec-
copa majgaer. laa nmoayutHWa BO3AyXa DBLICOKOTO
JaBJEHHEA TNPHMEHIIOT MHOTOCTYOEH'TATHIE KOMI-
peccophl, B KOCTOPDHX I[IPOMECC CiATHA NPOHCXORHT
nACAeINBATENbH) B HECKOJABKWX UHAHHApPAxX ¢ MpO-
MEMYTO'IHEM OXMAMNCHUEM BO3AYXAa B XOJOLHIb-
HHKax-rennoobMemmikax. Pabora cikataa B MHO-
TOCTYNEHYATOM KOMIIpeccope MOKeT OBTh OlEHeHa
KaK CyMMa CKaTHf B OTARJbHBIX CTYNEHAX. :'::ﬁa;aﬂaﬁ;m-“u"gz:;“;‘ c‘;g:;
Ha pee. 1.26 rpaduyeckss NMPEACTZDNEH TEPMO-  MeRyToawsiM  OXaamaeisew
NHHAMHYeCKHH Npouece, NPOKRCIOAANINHE B JIBYXCTY-
NNEHYATOM KOMIIpecCope C NPOMEKMVTOUYHBIM OXJaM ICHHEM, lel JBYXCTVIIOH-
YATOM CHKATHH SKOHOMHEA paGOoTH NMOKA3AHA 3AUHITDHXOBAHNHOR nnnm;a,r[:bm JH-
_arpaMMu 2—{'—2"—27—2,

13



Hrpaxaropras MOMHOCTL KOMEpeccopa oaxmapuoro aekcrsna’ N Br,
onpeneagerca no dopmyae ' '

LG L

Ny T " (. I3§i

rje p; -~ cpenaHee HHIHKaTOpHOe Rasuenme, IMa;
D — nuamerp UHAHHApPE, M;

& — X0 MOPLIHH, M;

1 — gHca0 000POTOH Bajda KoMTIpaccopa, o6/c.

HHEZHKATOPHYIO MOUIHOCTS KOMEpPCCCOPa IBOWHOTO ZeHCTBHA NOJACYHTHI-
BA4IOT ANA KAXIAOTO UNJAHHAPA OTHENbHO, 2 3aTeM NOJYUCHHHE BEJHYHHEI
CKJalLIBAIOT. -

MOIBOCTL 118 Baay KoMnpeccopa GOJbIIE HHAHKATOPIOH HA BEJHUHHY
MOTEPh TPEHHH B KOMIPCCCOPE: - :

Ny = Nifr (1.1534)

rie 1w — Mexappwecku®t KIT/A, ans mopumsesore Koumnpeccopa papert ©.85—0.85.

Komnpeccopsl cpeircit # MaJoll NOAauH MacTO NPHBOAATCA B ABHIKCHHE
oT ABHraTedsl Uepe3 PEMEHHYK Ncpciauy. B TAaKHX YCTAHOBKaX MOLHOCTS
Ny Ha Bany ADHIaTeAs MPeBbiliaeT MOUIBOCTL Ha BaJNy KOMNPECCOpa HA Be-

JHYHTY TOTEPE B liepejadqe: o
Ny = Ny/fu. {I1.135)

rae 1n — KITJ1 nepegaan, pasuwt 0,96—0,99, B
YeTaHOBJIAEHHYK MOIUHOCTE 3JEKTPO)BHraTte/ia NMpHHEAMAIOT Goapie pac-
vernofi na 10—20%, t. e.

Nycr=(1t1-l.2}Nn.- (1.135]

"X\ .. § 30. O6nacTh NPHMEHEHHS CIKATOro
‘ R ) BO3AyXS B CTPOMTENRCTRE

B cTpounTesbcTBE CKAaTHA  BO3AYX
i ~ AIPHMCHAETCH AV MEXZHH3AUHH MHEOrHX
! TPyLOEeMKHX MpoieccoR (paszbopxa crTa-
| _ pLIX COODYIKEHHH, pHXJIEHHe MepaJhX
FPYHTOR ¥ TBePALIX NOPOX, BCKPHITHE N0-
RN AL POXIELIX TIOKPBITHH, NOHUXEHHE YPOBHA

ST NSNS, rpYHTORBEIX BOJ, H Ap.).
7 Carblfi BO3AYX HCIOABIYETCS TaK-
e A TPalCNOPTHPOBKH CTPORTENBHBIX
[ H MATEPHAIOR, B TICCKOCTPYHHEIX anmapa-
Alf Tax, Aa9 HAaHEeCeHHS NOKPHITHH, nonbema
: BOLEL H3 TOZ3EMHHX HCTOUYHHKOB (3p-
; a¥dTel) w T. 1. CXKaTtHii BO3RYX ob6Aa-
A naeT pAIOM CBOMCTB, o6Jeryaimnux ero
: 7e ' HCMOJIB30BAHHE: OH VIEPYT, GLICTPO Nepe-
e naet xonebanns, IPo3paueH, Jerko mox-
% jlaeTcs TPAHCMOPTHPOBKE, HE KOHACHCH-
DVETCH W HEe Onaced B TOKAPHOM QTHO-

~4 HIeHHH.
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K HauGonee pacnpocTpaHeHHEM MHEBMATHICCKAM MHCTPYMEHTAM, Hpii-
MEHfeMbiM B CTDOHTENLCTBE, OTHOCATCA MOJOTOK, TPaMOOBKA, CBepJMssLnas
Mauruna. Pafota MAOrnx MHCTPYMEHTOB OCHODala Na VAAPHOM W HPaa-
TeJbHOM JEACTBHH HX 2JeMCHTOB. IIHeBMaTHUECKWe HHCTDYMEHTH Da3JHu-
noro nasnadcuus Gaarofaps HeSOMBIION Macce, MPOCTOTE B 0B pamleHur &
GesollacHOCTH B IKCIVIYATAUHH HAXOLAT Bee OoJee LIMPOKOE NMPHMEHERHe.

Ha puc. 1.27 mokazan nkesmatiueckuil MOJOTOK, pabora KOTOPOTO OCHO-
BAHA Ea yAapHOM AedcTBHH. [IprunHn cro paboThl 3ak/OTACTCA B C/eAyK-
weM. K MOJOTKY wepes MIARD MOABOAMTCH C3KATHA BO3AYX, KOTOpHIH NpH
HAXCATHH Ha Kypok [ ijlocTynaeT B BO3AYXCPACMPCACHHTENBHEI MEXaHH3M,
COCTOSULKI M3 30/CTHHKOBOH KkopoGku & W sowotauka 2. Iloctynas o no-
A0CTh CTBOJIA J, BO3LYX NepeMellaeT yJAApHHK 4 BBEPX M BHEH3 nmo Kazaidy
CTBOJA. YXapHHUK, A8HKYLIKICS ¢ GOALIIOH CKOPOCTHIO, YAAPHET N0 XBOCTO-
BHKY 6 BCTAEJEHHOIO HHCTPYMeHTA,

K nmneeMatuycckuv mHeTpymenTas, paBora KOTOGPLIX OCHORAHA HA Bpa-
NEeHHH OTAEVIbHbIX SMEMEHTOB, OTHOCATCA [HEBMATHYECKHE KJIOUH, LICTKH,
HANHIbHEKH, APEJTH H AD.

Fnasa 7. OCHOBLI TEOPHH TEMTNOOBMEHA

§ 31. Obuwe caegennn

Teopus Tennoofimena — 5T0 llayka o mpofleccax nepeHoca Tenaa, C Ten-
A0O6MEHOM CBS3AHE MHOTHC SIBJACHHs, HaO/M0 aeMble B IPHPOLE H TCXIHEKC.
PAZ BaXKHEIX DOTPOCOB NMPOCKTHPOBAEHS H CTPOHTEALCTBA SJAHHA H COOpY-
HKCHRI peuraeTcs Ha OCHOBE TEOPHHM TemJoOGMEeHa MAM HEKOTODHX €6 MOJO-
KeHui. 3HaHHe JaKoNa TemIcoGMeH2 NO3BOANET HHIKEHEPY-CTPOHTCIIO VB -
3aTb TOJMLIHNY H MaTephas OTRAXKAANMMHX KOUCTPYKUWH C OTOUUTEdbHBIMH
yeTpoicTBaMu, paspaboTaTh LOBbE CTPOWTENbHLE MATePHANL X KOHCTPYVK-
IyA, Gonce IKOHOMHYKbie H CHOCOGHEIE HANEKHO 3ANIMNIATH YENUBEKA OT
X0JI0/4, PeIiNTh H JPYrde BOMpPOCLI, KOTOPHE BO3HUKAKT B NIPolecce PalBH-
THA CTPOHTENLIION TCXHUKH, ' - _

§ 32. Bupel nepeaaun venna

- TemnooGmen npesacTasasier colof CNOKHEIN NPOIECT, KOTOPHE MOIKHO
Pac'IeHHTEL. HA PAA NPOCTHIX TNpouneccos. PasaHyaT TPH SJIEMEHTAPHBIX
NPHHUKNHAARAO CTAHYHBIX OJAKHH OT APYroro nmpouecca TenJa0oOMeHa — Ten-
JIONPOBOAHOCTh, KOHBEKIIHIO H TCIJIOBOE H3JIYYBHUE.. o

- Iponece TenAoONpoBOAHOCTH APUHMCXOONT NPH NENOCPCACTBEHHOM COTPH-
KOCHOBEHHA (COyAapeHHH) YacTML BEUICCTB2Z (MOAEKYJ, aTOMOB H CBOGOI-
HBIX 3J€KTPOHOB), CONPOBOMAZIIIEMCS OOMEHOM SHEPrHH H HX TelloBOrQ
AsixcHrA. Taxkofi mpouece TemcoGMeHa MOMKCT NPORCXOLATH B JIOOBIX Te-
Jiax, HD MEXAHH3M Mepeloca TCnaa 3aBHCHT OT arperaTHoOro COCTOSHHA Tena.
TenxonpoBofHOCTE MKHUAKHX H B OCOGEHHOCTH r23006paSHIX Tea HEesHA'H-
renhHa. TRepane Tega 061alai0T PadTHIHON TEIVIONPOBOIHOCTEIO, lesac
MaJ0% TEMMONPOBORHOCTLK) HAZKMBAIOT TENJIOH3ONSLHOHIILIMY.

IIpotece KOHBEKIHH NPOHCXOAMT JHIUL B JKHIKOCTHX M Ta3aX K Mped-
cTaaser coGof NePeHOC Temaa B PC3yJAbTaTe nepeMelleHHs] H MePCMCHINDE-
HES1 TaCTHH KHAKOCTH HAH rasa. KoHBeKIHA BCEria compoBOMIaetcs Ten/io-
NPOBOAHOCTHE),

Ecan nepemenlenite YacTHy, JWIKOCTH HJIH ras’a o6yCJOBINBAETCH pas-
HOCTRBIO HX IIOTHOCTEH, TO Takoe [epeMellleliNe HA3HRAKT ecTecTReHHOH
kopBekied. TTpu ecTecTBeHNOR KouBeRIAN Karpersie 06BEME TEIIONOCHTE-
Jii NOAHUMAIOTCA, OXNAAWRIIHecs — ONyCKawTea. Hanpumep, oronuteasubiii
nprQop CHETEMbl UEHTPAJBHOTO OTOMUIEHHS CONPHKACAGTCS ¢ BO3AYXOM, KO-
TOPBIA IOAYHAET 0T HCrO TEUJO M NOAHEMAETCS, VCTYHaa Mcero .Goee Xo-
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nogmoMy BO3AyXy. Tawum oGpasoM, Tenno BMecTe ¢ RO3AyXoM TiepenaeTcs
or npuBopa B ApYyrHe JACTH NOMEICHAS.

Ecau AKIAKOCTL MW ras nepemMeilaercs ¢ NOMOUILID Hacned, BEHTHIATO-
pa, KeKTopa H ApYruX yeTpoficTs, TO TAKOC lepemeiclie HA3LIBAIOT Bbi-
HyACITHON KONBEKIHed. TennooGmes MPOHCXOAHT B 3TUM cayuse anayn-
TeJBHO MHTEHCHRHEC, UeM iIpH eCTEeCTBEHHOH KOHBEKUHH.

[Ipouece TEM/IOBOIQ KITYuUeHHA COCTOMT B nepesoce Temaa NT 0ABOTO Te-
A3 K APYroMy SACKTPOMATHHTHBIMH BOJIITAMH, BOAIHRAKIIAMA B pe3yabTd-
Te CAOMHEIX MOAEKYJsipHBEX W 4TOMHBIX poaMyuLeHR#. JynicTas SHeprus
BO3HHKAET B TCHAX 34 C¥eT IPYCHX BHIOB SHEPIHH, rAasHEM ofpasoM Tell-
7050f. DACKTPOMATHATHBIE BOMHLI DACHPOCTPAHAITCR OT TOBEPXIIOCTH TCAA
B0 Ree CTOPOHLL BeTpedas 11a cBoeM TYTH Apyric Tens, JAYYUCTAH HHEPTHA.
MOAKeT WMH UACTHYHO MOTADINATLCH, Npespaillafich cHOBA B TemnoTy {MnoBsl-
mas uX TeMnepaTypy). -
~ Tlpy u3yueHuu OTACJBHUIX BHIOB rennoobMera HCIOMBIYIOT CAeYOUHE
obLUHe MOHATHA H Ol pe/ICICHES.

1. [lepenoc TCMJIA OT OAHOFO Teaa K ApYromy, a TAKMKE MEXKAY 4dacTHna-
MH AAHHOPO Tea TPOHCXOAHT TOJBKO NpH Iaadind pasHOCTH TEMNEepaTyp i
HaPaBJAEH KCELA2 B cTopoly Bonee UH3KOH reMnepaTypL.

2. Kogryectro TEOAOTHI, MePeHoCyMOR B eMHHILY BpeMeHH, Ha3hBaCTCH
TenIoBHIM MOTOKOM Q. OTHOmEHHC Q K e/JHHINE naomaan £, M%, HalbsacT-
el YACALHBIM TEnIOBEM NOTOKOM {, Bt/m?: "

g=0Q/F. {1.137)

3. TemnepaTyproe COCTOSIREC Tena WiH cHeTEMB T MO0 oxapaxre-
PHAORATDL C TOMOILEIO TEMACPATYPHOO noas, NofL KOTOPLIM MOHUMaeTCsd Co-
BOKYITHOCTh MIHOBEHHLIX JHAYCHHN TEMMEpaTyp BO BCeX TOYKaX H3yHacMoro
npocrpancTsa. TeMmepaTypa pasmialLix TOUCK Tena ! onpe/lensercs Koop-
AUBATAMH X, §, £ ¥ DpeMeHeM <. TMosromy B ofUleM cayuac

fo=f (% 4,2, 7). _ 1. 138)

TemmepaTypHOe noJae, KOTOPOC BIMEHAETCA ¢ TeucHWew BPEMeHM, Ha3H-
paeTcs HECTANHOHAPHBIM (Heycraﬂonuamrmca). [ips 5TGM TeIIOBOH PeXiM
3 TellsioBoR MoToK GYAYT TOME HecTauHORAPHhME, HarnniapM NpHMEPOM
HeCTAHHOBAPHOrO TEMUepaTypHOro MO/ MOIKET CeayXKHTh TeMIepatypHoe
COCTOSIHHE CTEHOK oromuTensiofl nean. Ecan Temneparypa @ n060H TOUKE
Te/a ¢ TCUEHMeM BPeMEeHH Le HIMCIIeTCH, TO TEMTICPATYPHOC [0JIe HA3LIBA-
eTCs CTALHOILAPHBIM (yc'raunaﬂamumc:ﬂ}. B sTOM csydac TENAOBOH PeHHN
4 Ten10BOf NOTOK OY/YT TAKKe CTAMHOHAPHEIMH. :

CranuoHapHOe TeMiepaTypEoe 110AC MOXKHO 0XapaxkTepH30BaTh 3aBHCHE-

MOCTBID

TIpocreiifituy TeMiepaTypHbIM (1GJICM ABAKETCST OAHOMCPHOR CTAlKOHAP:
soe TI0Je, KOTOpPoe XAPAaKTepysyeTCs HIMEHETHEM TCMNEpATYpPLL B HanpasJie-§
JMR OAHON KOOPIHHATHOH OCH. Takoe TeMilepaTyphue TI0J1@ MOXIO BBEIP2-

SHTh YPABRHERHEM o
(=t wunf

TipHMepOoM OHOMEePHOTO TEMIICPATYPHOTO NOAS MOKET CIyXHTH pacnpe-§
JefeRne TeMNepaTypsl B HapYXKHLIX CTPORTENBHLIX KOBCTPYRLHIAX, TONHEY
KOTOPBIX TO CPABHERHIO ¢ NPOUHMH pasMCcpaMi HeBC/AHKA. -

B jpanbHefiuiem Mbpl OTpaHHIHMCA pAacCMOTPEHHCM JHLID cTaluOHAPHLIXE
M OANOMEpHEX TeMoepaTypHBIX qoacii kak Hanbojee HPOCTHX, HO UMCIOLIHIE
60abiIne MPAaKTHUCCKOe 3HAYCTIHE B CTPONTEABCTRE JAAHUA.

4. TemucpaTyphoe Inoje B paccMaTpHBaeMOM  TENC HIAR CHCTCME Te)
yAOOKO XapasTepH30BaTh € MOMOILRTO H30TePMHEECKHX nosepxuocTed, Holf
KOTODBIMY TIOHHMZEeTCHl [EOMETPHHECKOE MECTO TOYER € OAPHAKOBOH TeMI#
patypolt. Takic HOBEPXEOCTH MOryT SHITH 3AMKUYTH WAH BHIXOLHTH Ha rpa

HHlb TEOE, HO MEXKAY cobofl HUEoTAa ¢ Tepeceralorcs. a
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Ecav uzoTepMHueckie nosepiHOCTH nepecedn MAOCKACTHIO, TO HA IJIO-
CKOCTH CEYCHHS NOJYUHM K30TePMHYCCKHE JWHWW, HA3EIBAEMBIC H30TEpMA-
i (puc, 1.28). Baanmnoc pacnosoiedHe W3oTepM HarasiHo X&PaKTEPHIY -
€T PACNpPeNesIGHAC TCMNEPATYP B TeAe K HHTCHCHB-
HOCTE H3MEHEHHS TEMIEPATYPH B PA3AHUHLIX Ha-
NPABJIEHHAX: HEM YAWE PacroJOMKeHH H3OTEpMHI,
TEM HUTCHCHBHeE H3MEHAETCS TeMNCpaTypa.

Haubonpmee uiMeneHne TemnmepaTyps 1z CoH-
HHILY JJIHHBI TOJYYAETCS B HATNPABJERHH HOPMAJH
K n3oTepMuuecknM nosepxuoctam. [lpouseomuas
TeMnepatypbl 10 NOPMARH K H3DTEPMHEYECKOH [0-  Pue. 126, Jlhumd wsetepm
BEPXHOCTH NA3LIBAGTCA TEMNEPATYDHLIM IpaiHes-

ToM H obo3nauaerca grad, ero paaMepHoCTE — rpaj/M.

§ 33. 3axon @ypee M KOIPPHUKEHT TeNNoNpoBOAHOCTH

3akon Pypue (1822 v} sBAsieTcs GCHOBHWM 3aKOHOM TETONPOBOIHO-
CTH, YCTAHABJHBAWIUHM MPAMYK TPONODUHOHANBHOCTL MeWAY YAeMbHbHIM
TeIJI0BBIM NIOTOKOM H TeMUEPATYPHBIM TPAIHCHTOM:

o
q:—}.dT = — Agrad{, . (1,141)

TAe A — MHOMHTEAL MPONOPUHOHANSIOCTH, KOTOPBA HazmBaeTca KOMpOHUnCHTOM Tenao-
aposozrocTH, Br/(M-K).

3HaK MEHYC YKA3hBACT, UTO BEKTOP TONN0BOro MOTOKA RafpasjeH B CTO-
POHY, NPOTHBONOJOMHYIO TeMNepaTtypuoMy rpajuenty. M3 ypaBHcaAs
(1.141) BHNHO, 4TO KOSPOHUMEHT TEMIONPOBOAHOCTH KOJNHYCCTREHHO DABEH
YAeAbHOMY TEIJIOBOMY MOTOKY IPH TeMIepaTypPHOM rpajudelTe, paBiioM eiH-
HRde (H3Mexedne TeMnepaTypu B 1°C Ha eguHMLY AMHMHE).

Kosddmusent tennonposoasocTst sBaseTes  BaXkHofk TENAODHIHYECKON
X2PAKTCPHCTHKOH BellecTBa: YeM Gosibiie A, TeM GOMBUICH TCRAGIPORDAHO-
cThio ofianaer seinectso. Kos)pAumeHT TemAGnmpoBOAHOCTH 3ABHCHT OT
NPUPONE BelecTAA, ero CTPYKTYDPHl, BAAXKHOCTH, HaJAYHEs NMpHMCceH, TeM-
- hiepatype W APYTHX (PaKTOpPOB.

B npakrthyeckux pacuerax xosbduunent TCIAONPOBOAHOCTH CTDOHTCAb-
HBIX MATEPHANOB HALJERMT NpHHUMATh no Taase CHull [i-3-79 «Crpos-
TeAbEAS TeNNOTeXHUKa», Koo RUHeHTH TeNIoNpoBoAHOCTH HEROTOPLIX Ma-
TePHANOB MpHBENEHN R Npua. 1. %

§ 34. TennonpobogHocts

PaccMOTPHM OANOCAOIHYIO JIAOCKYIO CTEHKY TOMIIAHOH & {puc. 1.29),
KO3DPUIHCHT TeNNOLPOBOAHOCTH KOTOPOH NMOCTORHEH Y pasern A. Temnepa-
Typbt Hd VPUHHUAEAX CTEHKH T; B T3, APHYEM OYCThH Tp<T1:.

Tenno pacnpocTpassercs TOJBKO BROML OCH X. Iipu sTux :
YCAOBHAX TeMAEPATyPHOE MOJC B CTEHKe OyAeT OIHOMEp- z,

HHM H H30TEPMHYCCKHMH HOBEDXHOCTAMH OYAYT NJ0CKO-
CTH, 12 PaIAC/BHBIE NUBEPXHOCTAM CTEHKH. %
Aas chos ToAIUEEOR ¢X HAa oCHOBARMM 33aKOHa DypLe
(I.141) moxno nammcarte cAeAywiuHe ypasHCAHS Tendo- T,
POBOLHOCTH: :
gmic-hioe (1.142) | x
#ah 4% 8

q Puc. 1.29. Tenuonpo-
U = — — dx. ([.142a) BOAMOCTE  QIHOC K-
Bl nioceol  creHKH
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TIpOUHTErPHPOBAR JIAHHOC YPaBHEHHE, MOTYIHM
t=—~1~x+6. (1.143)

MUz ypasucuua (1.143) cacayer, 9ro Temncparypa u3aMedseTcH Mo TOM-
IIHHC CTEHKH 110 JHHCHIIOMY 3dKOHY. ' :

Koreranta MeTerpuposanus C onpeicaaeTcs H3 yCJAOBHH Ha rparviax
crenku: ecin x=0, T0 =1, otkyda C=m1:. Ecan x=3§, To {==1; ¥ ypabue-
uie (1.143) npuunmacT BUJ

; . g
; -t : 'Ifi..—_‘—--—?:'-ﬂ-lr‘ria
Rl OKOHYATEALIO TIOAYIUM ¢, BT/M™:
% _
II:—ﬁ_(Tf—Tz)a (1.144)
H :
M3 ypapHEeHEs RWIHO, YTO YAEMbHEI TCII0BON
2 T, NOTOK 3ABUCHT OT TEMIEDATYPIIOTO Mneperraza Ar=
. | | N Ti—Ts, NO3TOMY MOMKHO HanicaTLi
i r_ l - ..
FAFAN AN g = T;ﬁ‘r
S i "
e ' HAH .
Pue. 1,30, TenromponnaHoLlb At At :
MHOPoCapingit DACCROA CTeH- g= 7" =5 ! i1, 145)
EM 8/4 R

Oruomwenne §/h=R Ha3LIDAETCH TEPMAYCCKHM CONPOTHBMCHHEM CTEHKIL.
3Has yAeNLHLI TENJIOBOH MOTOK ¢, MOKHO OMPCICTHTD oflriee KOJHYECT-
RO TCIJIA, TepeAanEoro 3a 1 u uepes CTCUKA nosepxioctu F, no (popmyne

Q=gqf: ' (1.146)

“Us dopmyap (1.146) BraHO, uTO NGMCC KOMHUECTBO TelId, Mepelanko:
ro uepes OAHOCJOHHYIO IAOCKYHO CTEHKY, NPONOPLUHOHARBHO YACALHOMY Te-
NZ0BOMY MOTOKY A IVIOMAIM NOREPXHOCTH CTEHKH Fo: " :

PaccMOTpHM TENJIONPOBOAHOCTS [11OCKOR MHOTOC/IONHOH CTEHKH, COCTOH-
mefi B3 7 MATEDHASBHHX CJOEB, MAOTHO FPUACTAIOIIAX OLHH K APYroMy
(prc. 1.30). Kaxomust ciofi mMeer 3aMaHHYXO TOIUMEY 8; n xoszdhduuHeRT
TMONPOBOANOCTH ;. MHOTOCTORHBIMA ABJSIOTCH, HANPUMCP, CTEHBl M Te-
PeXPLITHS KDYUHOMANENBHEX H KEPNAYHBIX 31aHH.

[Ips CTAUHOHAPHOM TCH/IOBOM PEXEMC TEIIOBhE TOTOKH, MPOXOAAHUE
yepca KaxAbBH H3 CJ10eB CTeHKH, OLHHAKOBEI. TTosToMy, nONB3YACH QOpMY-
goit (1.144) A8 KaxA0ro0 /105, MOXKHO HamHCATh

A M v e B .
g= 5 (51— To)i ¢-= Bs (Tz—=—Tg)i ¢= 3, {Ta— Tg)s

OTKy A8
Ti—"izﬂ?'ii": “.‘i"""izl?'_i ’
bt re e
Ty — =q— .
1—W=q %a
TpocyMMUpoBaB NpaBHe # Jesble 9acTH STHX PEBEHCTE, OJYTHM:
8y 8s 53
g =gy gl
ke ""(h"l';., + x,)'
oTRYA2 ¢, B1/M?,
Ti— T4 At
- ——, I.147
=7 &, 3 2 (L. 147)
& M b



rne At — Temmepatypuwlt Tepenmaz, T PasHOCTS TemnepaTyp HAPYMHHIX TOBEPXHOCTER
CTEHKH]

RsRT-I-R,—[—R;-I-...-}-R,. — nbMiee TCPMWIECKOE CONPOTHBACHHE svuorocaoitHol CTCHRH, PaB-
Hoe cyMMme TEPMHIECKAN CQHPOTHB..'IL:IIHI"‘I OTAeNbULIX CROEB.

JLis TOCTPOCHHA TEMMCPATypHOro MOJH MHEOrOCAOfHOH CTelKy HeobXo-

AKMO 3HATh Temnepartypy Ha JOBEPXHOCTH KaXIOro cosi B OTACALHOCTH,
Kotopad OnpeNCHHTCH W3 CASJYIWUX OYeBHIHbIX paBeHCTE:

Ty — T3 T —T.
g = ! e.—..-: 2 311’1‘; i §1
LIS S
rt A

TcMuaepaTypHoe Mnore MHOFOCTIONHON CTeHKH H30OpasHTeA JIOMaHOK JA-
niell, KaK 5TO 1I0Ka3aR0 Ha pPHC. 1.30.

Tenaosolt notok Q, Br, uepes MHOPOCJONHYIO TINOCKYIO CTeHKY OnpeAc:
- aseTcs1 Mo (opMyae

T — b
g = L:—-’*—*—‘ F. (1.148)
ptd
_ 1
Tl pacuera TeNsOBOrO NOTOKA HWEpe3 OIHOCAONAYI0 AW MHOrocAof-
HYIO ILAJMIAPHUECKYIO CTeNKY, ecii ToANMEA ee TO CPABHEHHIO € JAHaMer-
pOM He3HAUHTENbHa, MOKHO KONB3OBATECH QOPMYNaMHA LA nAocKo# CTEH-

ku, Tlpu 3rom £ noncduTHBAETCH kak Fep=ndcgl, TAE dep — CpEAHH AHA-
MCTp MHARHAPA MCKILY HapYIKHOA H BEyTpeHIlell NOBCPXHOCTAMA ero CTeHKH.

§ _35. KaHBeKTHBHETH rennoobmed

Tennosoit notok Q, BT, repenaBaeMbill HpH KORBEKTHBHOM tennootbMere,
onpencasercs no GopMyae HusioTOH2

Q = aF (fg—"1)» {1.149)
rae o — KosQPRIKEAT nponnpuuogmmcm, nasmsaeMei xozddHUMEHTOM TeI0CTRAYH;

tiw — TEMIEPATYPa TEMAOHOCHTENH, *.
T — TEMMEpATYyPa NOBEPXHOCTH CTCHKH, *C;
F — TMORBPXHCLTL CONPHUKOCHOREHHA TeTUIOROCHTENR O credkod, M

Tpupse F=1 m?, noayInM NIOTHOCTL TENJOBOre HOTOKA (), Br/mM2:
g=a(fu—1): (1.150)

U3z ypapHeHHs (1.150) MOXHO OBPE/CIHTD pa3nocTh fw—1 H TEMIEPATY"
py CTeHKH T:

bac—q .

n—— oo

a ]

rze |/ — TEPMHUCCKOR COBPOTHBACHRE oreHKy TpH TENJOOTASNE COMPARGCHOBRRHCM.

dopmyay (1.149) MOMKHO HCOOAL3OBATH KAK Tpn TCHAoOTAAUC OT KUl
KOCTH WJH rasa K CTeHKe, Tak H IpH TeNAOOTAA4e OT CTEHKE K XHIKOCTH
ynu rasy. B ofoux caydasx npuHAMaeTca abcomoTHOS 3HATCHEE pasSHOCTH
TeMnepaTyp- ;

KosbhHuueRT TeNI00TAAUN o HMEET eQUHMLY H3MepeHHd Br/(M?-K)
npejicTaBisicT cofofi KORHUECTBO Tenna, NPOXOASIIero B eRHHALY BpeMeHH
OT HKUAKOCTH (ra3a) K CTemxe (HAH waofopor) uepes | m? EOBEPXHOCTH JIpA
pa3HOCTH TeMneparyp xuakocty # crexku 1°. B oTaHYHE OT Ko3ppunHesTa
TRNIONPOBOALOCTH & koS(PUIHEHT TEIN0OTAATH & — OuYeHp CAOIKHAA Be~
ABUKHE, KOTOPOA Y4HTHBAKOTCA cnenyomse (GaxkToprl, 06YyCcROBAHBAIOLIHE
NpoTexaHHe KUHBCKTRBHOIO Tenao0GMena; XapaxkTep ABHMCHHA AH/IKOCTH
WiW rasa (JaMHuHapHOE MK TypOyJieHTiioe) ¥ DpHpo/a Cro BOSHUKEOBEHHKS,
CKOpOCTh ABHKCHHSI XKUIKOCTH HM# TA34 W (MIMYECKHe MapaMmeTponl XK~
kocTd nas rasza (koadPuuuent TEMNONPOBO/IHOCTH A, BA3KOCTH {, MAOTHOCTD
p, TEMJIOEMKOCTL Cp ko3 puuucnT 06pEMHOTO pacwspenus [, TeMmeparypa

4—428 - 49



ARHIKOCTH UIH Ta32 H NOBepX1ocTH Lw, 7, HOPMa D ¥ Tnwefinne pasmeépr
OMDIBAEMOM SKUAKOCTRIO HAL rason MOBEPXHOCTY /), [y, I, ...),
Taxum ofpason,

ﬂa=,r(E', zﬂ H- P: Epl ﬂa rm: -l:l ms :il I’ii {3135}4

OMHRKO, Orpannvesnylo ofiaacts NPHMCHCHHA, 3HAUHTENLEG AYIIHE Pe3Yab-
TATH naeT ompenencine BEJIHUHHEEL @ Ha OCHOBe SKCNepHMEHTa ¢ HWCHOJIBL30-
BanHeM KpuTepHen unaoﬁns—ﬁ&apaanepnm COOTHOWICHHA napaMerpoe,
XAPIRTEPRIYOILLK  DHIHYCCKUR npotiece. Huxe npusoasteg HEKOTODble
«KPpUTEpPHH noaolusy Jm? ONPEACNCHAS @ W HX kpaTkag XapaKTepPHCTRRA!

Kpurepui Hycceanra, Nu=-?;—; Kprrepsd Ipanaras Pr-=~}-‘%f—g-; Kprrepuit Pefiuonsica
m i !
Ree= _p_P_; Kprrepalt [pacroda Gr= *%.— BAL

B y
3nech ve= — Koo OROMEET KAREM 3THYUCCROR BIIIKOCTH, W3/e;

& — yCEODeHue emno6oanora RaACHRA, pasHoe 981 wm/c?: ’
Af — abeomornasg BEAHNHHA -~ pusBOLYL TEMIRPATYD MOBePAHOCTH CTCHKH ® HHIKOCTH
(Ban rasa), MEXAY KEOTOLHMK RpoHCXOHT TemoobeH, rpay,

Kprrepult Hyccenpra Nu, nau KPHTepHHA Tenavoraayy, Xapakrepuayer
HHTEHCHBHOCTL TennooTaaYn Ha TPamvue MHAKOCTL (wam ras) - TBepAoe
TEN0 W Beer/lla AnaseTes nesnduiof HCROMOM,

Kpureput Peiroanaca Re IPEACTARAALT COGOH OTHOLEHHE cuy HHep-
liHH K camaMm BHYTpeuuero TPEHHA 1 Xapakrepusycr THIPOAVRAMHYCCKHH
PCXKHM ABMIKE[IHsI AHAKOCTH, [lpu Re<z 2300 ABWMEHHE hdaMHHADHOR, MpH
Re>> 10i—1yp6yaeurnoe, api 2300<Re<C 105 pesxum ABHAEHHRA Nepexos-
HbBIH — OT JAAMHHAPHOrO K TYPOYICHTHOMY, .

Kparepuit Ipauzras Pr XapAKTePHIyeT Pusnueckuc cpolicTna HHAKO-
CTH )(HJ]H rasa) m crnocoSyocty PACAPOCTPAHEHHN TemNa B KEAKOCTH (Han
raae). - ‘

Kpurepufi I'pacropa Gr YIHTHBACT HROABEMHHE CHJILI, BO3HHKAKOILHE B
HUIKOCTH (¥AH rase} scraegcrege PA3HOCTH NITOTHOCTEH MX 9acTHI B BH3m-
bBawlnke tTax HAJLIBAEMYiIO CROGOARYIO KOMBernHIO, '

B ofniem cayyae ROHREKTHBHOIO TENT006MenA KPHTCPHAJBHAA 33aBHCH-
MOCTb HMEET BuI

Nu=f(Re, Gr, Pr), - (1. 151)

Kputepun Re, Gr u Pr 5 srof 3RBHCHMOCTH SIBASIOTCS OTIPeASTSIOINHMH

KPHTEPHS ML
Hpusmennrensno « BAUYMARHHOMY TYPGYACHTHOMY aBHIKCHHO IKHAKO-
CTH (MJH r833) cBHzp MCXKAY KPHTEPHAMH YCTaHaBAHBAGTCH CACAY UM
YpaBHeHHeM:
Nu = ¢ Re” prm, (1.152)

TRe ¢, 7, #1-- cOuTReTCTBENEG Koatpmnnenr g NOKasaTex®  crenens, YCravanannaam e
OMBTHLM OYTen,

Hasa yenosuit BRYTPEHHUX MOBEepXHOCTEH OrpaxAaaiolngx KOUCTPyRKUHA
OTAMJIHBAEMbLIX 314Ut KPHTePHH NOAOGHR 06 BbeAHHIOTCS YPaBHeH#em

Nit = 0, 135 (Gr Pr)®3%, (I.153)

Hnsa enpenenenus KoafprnenTa TensnooT1aun 10 ypasHeHHsiM (1.152)
1 (L.153) moacunTepaT YHCNIORDE 3HATEHNe KPHTEeDHEB, BXOAAIMHX B Rpa-
Byl RacTb paneHcrBa, onpeseastor KpHTepHR HycceunTa u 53 Herp — Koad-
{Husent T&I100TAaYH,



§ 36. Tennoobmen HIMyUEHHEM

TennoodMer A3AyYEHHEM MOXCT [IPORCXOJINTL MeNZY TeAAME, waxol1q-
muMuca Ha 00JbINHX paceTosIHUAX OHO OT apyroro. OTiHYHBM npHMEpoM
37010 ABACHUA CAYKAT H3ayuCUAE CoHna Ka Jeman, B Texndke Tennoot-
MeH HaNyueluHem WMeer MccTo B KOTJ4%, B CHCTEME OTOUNEHUS 3januil, 8 cy-
HALHBIX acperaTex ¥ T. 0. 1IpA BLICOKUX TeMiepaTypax TenaoobmMen usay-
goyueM npechaajaey Hal oCcTaAbEbIMH BHIAMHK TEIl-
onGMeHa B HMeeT B CBASH C STHM BaXHOE 3HAYC-
HRe. JlyuencnyckaHuc Tend p NpoCTPAHCTRC MOIKET
GLITH PABLOMEDHEIM WL rranpaniieHH b M.

Jlyaucras 3HEpris, HCHYCKAEMAS HA KAKOe-JIH-
60 TeNo, B 3aRHCUMOCTH OT ero PH3nUYCCKIX CBOMCTH,
opMbl # COCTOANHA NOBEpXHOCTH MACTHIHO MOLJI0-
jiAeTC STHM TEAOM M MepeXOART B TEIIOBYIO
(a uvorja B Apyrae dopMbl s1eprau), a OcTaabHad

G

%

nacTh OTpaKaeTcs H JaCTHUHO MPOXOJHT Yepes He- dp
10 ((g“c' 1'3l)' Pue. 1,31, Cxema pacmpeacses
gosnaunm uepes (o oGniee KOAHUCCTBO JYUHC-  nna ayuwcioR  sucpriw, ua-

TOW SIIEPrHY, najatoulefi #a TEA0, a Uepes Q4, Qp ¥ aaomeR na Tea0

Qp -— COOTBETCTBEHHO %OMMYECTBO JIYUHCTOH IHEP- '
rad, MOEJOMEHHOH, oTpaMKeHHOW K npouicaulel ucpes HETo:

Q,—=Qa+CQr +0Qp: (L.154)
Toraa, pasdesns obe 4acTH pasescrsa Ha Qo, MONYUHM

0_ % % %

% = @ | @ Q-
HJH
{=A4+R+D, (1.156).

A
roe AﬂWQ — HOLACIMATCALHAS cIocofHOCTE TeNa;
1]

r
R= ""{'I""'—— DT'PR}KE\TCIEbHaﬂ cnocybnocth TEAd,
[+

= —— — nponycKras cnocofROCTE TeA.
s ]

W3 npuBeACHHOrO paccMoTpeHrKs CIACLYET, uTo wenuukdwm A, R a D asad-
jorTea 6espaaMepHEIMH KOI(PHALHCHTAME NOPAOIICHAA, OTPAKENH ¥ OPOTLyc-
kanus. B 3aDHCUMOCTH OF KOHKPETHHIX i H3HTECKHX CBOACTB TENA, ero TeM-
neparypui i JAAHHE AOJIHE! 11ALAIOLEND K3JYUCHHE URCJIeHHEIC 3HAYEHHT KO-
3hPUOAEETOR A. R w D wmoryr GHTb pasUiKLIME, 4 B 4aCTHHX caydaax u
PABHHMHA HYJIO.

Feau A=1 (r.e. R —D=0), 10 Te]0 NOIHOCTHIO OrJulnacer Bee nafa-
JOMIHE HA HCTO TeNJOBHIE AYTH 1 qasbrBaeTcst a6CoMOTHO YCPHBIM. AbcoaoT-
HO epHBIX Te B NPHPOAC wet (A<C1). CpoitcTBaM, GnuskuME K a6C0oa10T-
HO wepHOMy Teay, 0GaanaioT HeQTARHAR CaXKa (A=0,9- 0,96), pona u J¢i
,(.4:0,92—0,95), ycpHOE CYKHO (A==0,98), Hepnbli BapXaT (A=10,953).

Ecean R==1 (T1.& A=D=0), T0 TEJO HJIHOCThK oTpaKaeT najlaouine
wa 1ero TeIoBwC ayud. Taxoe TEIO HA3ERARTCA 3ePKaNbHBIM (eciu OTpa-
JEeHHC NMPASHIbROE, HE pACCesIHAOE) AuBo aGconoTno SeskiM (ECH OTpAKE-
HHE pAacCesHHOT — nupysuoe). K uucay TeJs, GAH3KHX 1O cnoficTBaM K ab-
COAIOTHO HCROMY Tedy, OTIOCHTCA DAL MeTAN0R (304070, Mean ¥ 4p.). Aas
nOMHPOBABHLIX METALIOB R=0,95—0,97. [enas OWTyKaTypemian HAPY A-
nasl TIOBEPKHOCTH CTEHH XOPOUID OTpaKaeT COIHEIHBIC (BHAMMEIR) JIYHH, 2
HeBHMbE TEMAUBLIC JYy4H WHTCHCHBHO @10 TIOTVIOWAK TCH. -
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Ecouw D=1 (1.e. A=R=0), 10 Ten0 npoNyckaer wepes ceba Bee mana-
IoWKe M2 Hero Ayun. Tekoe TeN0 HasmBacTes  aGeoOMIOTHO IPOHALAEMEIM
(mpospaunsiM), naw AHATEDMHYHEIM. BOSAyX — OpaxTavecKku Npo3pauHas
CPeAa, TBEPALIE Tea H KHAKOCTH Henpo3paynw. MHorme TEIa OPO3PAUHE
TORBKO Q14 ONpeleneRhblx BONH. Tak, OKOHHOE CTeRO MPOIYCKEET CBETO-
BhIE JYUH # NOYTH HEOPO3IPAYHO AN YALTPadHOACTOBONO H JIAHHHOBOMTHOBO-
r0 HHPPAKPACHOTO H3TYUEHUS,

OcHOBHBIE 3aKOHBI Tenaosoro nsaysenus. 3Jaxkon Credanma—
Boasumana, U. Credan (1879 r) SKCliepHMeHTaabHO, a JI. BonpiMan
(1881 r.} Teopernyecku YCTAHOBIIIM CBASL H3MyuaTeABHON croco6HOCTH af-
COMOTHO HEPHOrO Tena Ey ¢ TeMmepaTypoil. B TeXiunvecknx Pacyerax 3aKoH
Crepana — Bonbnmana LCIOJb3YelCH B CACRYIONlEM BHe:

T 4
&=q@g% (1.156)

rae Co — kostphunment usayvewns adcomorHo 9CPHOTO Teda, parawi 5,68 Br/(w?. K4},

Peaxbnble Tena, HassBacmbe 06LyHo CEPLIMH, 110 HHTEHCUBHOCTH W3Ay-
EHHS OTIIBYAIOTCH OT A6iCONIOTHO YePHOrO Teaa, HO 3aK0N Credana — Boak-
UMaHa GDHMEHHM H K CePLIM TeaaM, ey Y4ecTb CTeNeHb UX YepPHOTE:

a=E/E,,
rie E — MINYQateABNan enocolocTh ceporo Tena:
£y — HsaywaTensmay CRGCOOUOCTh abCHIITHY YEPHOrD Tena,
HpamonuTensno x PeAJBILIM Tea2M 3akoR Credana—bBomnmana TTpH-
obperaer caeayiomuil Bra;:
E = aky = aC, (T/100)4 = € (T/100)s, (1.157)
rae C==aCo = kosbuuncr anymemys,

Benuquna crenean UCPROTE @ 3ABHCHT IJIABHNIM 06pa3anM oT HPHPOLE
Te€Aa, TeMNepaTypPs H COCTOSIHA ero MOBCPXHOCTH (raajkas wian wepoxona-
tan). [anpemep, wictie cranerpe g HYTYHEHHIC NOBePXHOCTH mpH {==20°C
HMeiT a=0,05—0,45, KAPIHY KpacHbffi Ipw Tofi e TeMIEpaTyPe HMeer
=093, a OIITYKATYPeHHAs H3BECTRODAS NOBEPXIOCTH npa {=10--90°C
HMeeT a=9], : o

akon Jlam6 epra. ITo sakony, YCTAHORNEHHOMY Jlambeprom, Mak-
CHMAJIBHOC HaJIyYeNHe etMHHNCH NoBepXAocTH OPOHCXOJHT MO HANPABJAEHH
HOpMaJi K Hell. Ecau Qg — rkoauuectsn SHEPTHH, H3NyYacMoe MO HOpMaH
R MOBEPXHOCTH, a Qy — no HANPAaBJEHHIO, obpasyomcMy yron ¢ ¢ Hop-
Maablo, To, N0 3aKoHy Jlambepra, 5 g : : =2

Qp=Q, cos, {.158)

TaxkeM oGpasom, 3akon Jambepra onpeseaser SABHCHMOCTh H3ayuae- .
MOH TeJIOM 3Hepruu or ee nanpasaenua. ) ,

3akon Kupxroda. Io Jakony Knpxroda ormomenpe H3AyyaTean-
HOH cnocoBHOCTH F K ern nomomareasnoi  cnocofHoety A JAs1 BCCX Ted
OARHAKOBO ¥ DPaBo H3JIYHQATCIBHOR CNOCOGHOCTH abcoMoTHo 4eplioro Teqaa
£p npu Tolt KC TeMneparype H 3aBUCHT TOJNBKO QT TCMilepaTypol, T.e,

Eld=E,=[(T). . (I.159)

Tax kax £/Ey=a, To 11 peex CEPRX Ter A==a, T.e. norsmomatensuas
CTIOCOGHOCTh Tes1a WHCJEHHO PABHA CTemeHm ero YepHOTHL

Paszawunsie cayran TCRIDOGMEHA M3AYyYeHMEM, Pacemorpum cayuai re-
naoobMelia Haayyenuem MCHCLY ABYMA CT€HKAMH, UMEIOUIHMHU GONMBLMYIO 10~
BEPXNOCTD H PACTONOMCHHK MY UapaWIebHO HA LeGOABMIOM PACCTOSIIIHA
O4Ha-OT Apyroti (pHe. [.32), 1.e. TaK, UTO MaAYUCHHe Kammofi CTellkH noJj-
HOCTLIO MONAZACT Ha npoTiBononoxuyw. Mycrn TEMNICPATYPhL MOBEPXHOCTH
CTCHOK NOCTOAHEO MOAAC) KABAIOTCH pasunivMu Ty u T, npuyem Ty>T1y,a
KO3QGRIECHTY TorToneRns cTenox PABHBL COOTBETCTBCHHO A; u As, nmpE-
ueM A =a,, As==a, T1.¢, KOSYPHUAEHTH NOrAQUeH)s H CTeleHH qépﬂmuu_
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cOOTRETCTREHHO pabmhl. Jiis TOro ciydas Ha OCHOBAHIH sakcna Credar
na — Bodsimana noaydum Qi-s, Br: :

Te\S  (Ti)\®
wmial@) - v
rze Cap — HpHSEASHHE K0ID(HUKERT BINYIEHRR, Br/(m*-K); :
L _
CI C* Co

qnecs € # Cp— KONCTAHTH HITYUGHHS 7€k, MERAY KOTOPHIMH TPOHCXOANT MPOUCCe JYaH-
croro Tenaoolucena.

.Ypasgenne (1.160) MONKHO HCMOABIOBATH st

T
pacyeTa rersoobMeHa HIJAYUEHHEM MeaAy TeNami, 7y 3 T’c‘
OfHO H3 KOTODHLIX HMEET BEIIYRIYIO GopmMy H OK-
i
5 .
0‘11 e~ ﬂz E
x
-7 =
e
- ]
¢ Ity
B T
S
BB
Puc. 1.33. Tenaoolimed W3IRAY- . b
Puc. 1.32. Tennoofimen KIAY- qeyHEM MEMAY JBYMA Teaas :
WeHNeM MeXEIV ABYMA napid- wh, M3 KOTODHIX OAHO HAXO- Prc. 134 Tenaoobuen maAy-
ALABHEMHA CTCHEAMH AHTEH BHYTPR Apyraro qoHHEM TPH RAAMIWH mq_:ﬂ.!t :

PYIKEHO MOBEPXHOCTLIO ApYyroro, T.e. HAXOZHTCS B 3aMXHYTOM MPOCTPABCT-
pe (puc. 1.33). Onmaxo B 3TOM Ccaydae S

!
Cin —
T F ( 11 )
Ci F\G G
rme Fy ® F; — DOBepXHOCTs TEPBOTO H BTOPOTO Te, yaacTBYIIIEE B JAYHHCTOM renanof- |
MCHE,

[IpA MPOM3BOJLHOM PACTOJNOMEHHH Tel (noBepxuocTed), MemAy BOTO-
PEIME TPOHCXONHT TennooGmen Haayuennem Qi.g, BT, pacueTHas Gopmyna

NPHAHMAET BRI |
T\ (T3] . - ' -
G5O [(‘—5-0) “‘(IT‘B) 1&@,_4; (1.162)

B naHHOM cayudae Cup=C,C2{Co, a xo3hPuUNEHT @ (Tak HasnBaeMHi
yriosofi KO3(pdUUHERT HIH koa(hduIHeHT 0OIYUeHHR) — BeIHTLNA Gespas-
MepHas, 3aBucauids OT B3aMMHOrO pacrionoxkesus, GopMn ¥ Pa3MEpon mno-
BepxHOCTEfl U NOK23HBAIONANn A0 JYUMCTOrO IOTUKE, KOTOpas Malaer Ha
noacpXHOCcTh fz OT BCero TMOTOKE, OTAABAGMOr0 TOBEPXWOCTHIO  Fy Jydenc
IYCKAHHCM. :

B crpouTe/bHOR MPAKTHRE HIHOTAA KO3l AKacT HEOOXOAHMOCTL YMEHRR-
L1MTh WHTEHCHBIOCTE TennooOMeHa nanyueruen. OIHHIM H3 5 peXTHBHEX '
cpeacT® YMeHbiIeHHA UHTeHCHBlOETH TONACOOMEeHA CyIKaT 3allHTHEC IKpa-
pul (puc. 1.34), BH/NOJMHEHEbIC H3 MATEDHAMOB ¢ MaJloil MOTACLLATCALHOH U
SOABIIOE OTPaNKATENBHON CROCOGHOCTAMH. - )

TTp4 HaJHUHE SKPAHA JYYHCTOC TEIAO0 ocae ORATCABHO tepeaaeTes or
CTEHKH K SKpamy, & OT 3KpaHa x spyroff cTeRKe. Ecan aKpan H CTCRKH, Me:
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MIY KOTOPEIMH Ol H2XOAKTCA, U0 MATEPUATY H KauecTBy TOBEPXHOCTE HE
OTAHYAIOTCH, TO OJWH 9KPAH YMEHBLUMNT NMOTOK B 2 pa3a, A83a Napanientauix
yKpaHa — B 3 pa3a u n IKpaHoD-—B (n-41) pas,

Ho ecan mosepxHOCTL 2KpaHa uMeeT oueHs HEBOABIION KosqrpHIHCHT
NOIVIOWLEHHA I XOPOUTO OTPaKAET JNYYUCTYIO SHEPIHW, HAUPHMED HUKe H-
poBaHHEIH JacT ¢ A=0,05 HAH [OAUPOBAHHNA TOHKHH JHCT AJAIOMITHES ¢
A=10,26, T0 0AHH 3KpaH MOKET YMEeHhLHTh TeMI0DOA noTox 8 10—30 pas3,

JKPAEH LeNecO06PasHG HCLUGAL3OBATL B BO3YIUHBX NpOCJIOHKax Ha-
PYXHBIX OrDAMKAERHE 11 YMCHBLIICHAA NEPeAald TERa E3JyHeHueM, rie
STaT BRA TennoofMeHa coctabaser 70-—-80%.

§ 37. Cnoxbii Tenncobmen » Tennonepeaava

Caoxunii TennooGmen. Paccmorpeniue ITEMEHTAPHEIC BHAbl TemJI0o0-
McHa (TeiloNPOBOIHOCTL, KOUDCKLHN M TENN0B0e H3AYHEKHE) Ha npakTHKe,
KaK IPABHN0, HPOTCKAIT O/IHOBPEMEHHO, KoHsekilWs, HanpHMep, pceria

(‘.UIIPUBO}KHHETCH TE‘.I‘[.ﬂOjlpUBO,ﬁHOCTﬁ-Iﬂ, Ha.l'l)PIJ[’.HHE
LI T2CTe CONPOROKiAeTCs  Kounckuueld, Coueradne
— PasiMuHhX BHAOB TCMJIOOGMEHA MOMET OHITL BeCh-
MA PasHOOOpa3HbiM, 1 poab HX B OBLICM Nnpouecce
HeGAHHAKOBA. 3TO TaK HA3HBacMul CaoxKEEN Ten-

A N ? Joohuan. [Tponece TensaoofiMena MeIy CTCHKOR u
'y OMbIBRIOULHM Ce I'830M ABJASETCH THITHYHHWM pHME-
X POM CIOXHOUTO TenaoofMella - COBMECTHOrO gciicr-

Pwe, 1.35. Tenmomepenawn we. DY KOHBEXUWH, TCIVIONPOBO/(HOCTH H TERAOBOTD Hi3e
PEX NAOCKYID CTeRpNy JAydenHa.
B TensoTexknuccKiix pacuerax TUpH  CAOKHOM
TEIIOOOMEHE  4acTO MOARIYIOTCA OBMIHM | CYMMaPHEIM) KosdiprlHesTOM
TENNOOTAAMH Qg NPEACTABNAIOWAM OGO CyMMY KO3 IMIMeHTOB KOHBCK-
THBHONR TENJAOOTAAYH Gy H JYUHCTOH TEMNOOTAAYUH ay, T. €.

o ==ty -1, (169

B stom cayyac pacuersas opmysa aas onpenesciHs TenioBoro moTo-
Ka g, Br/m?, umeer Bug

g = (O T Zn)} (e -— 1) = 2 (b — ) (i. 164}
Ecan cTeHka oMBbIBACTeH Kaneanrol KHAKOCTEKO, HATPUMED BOAOH, To
Gy =0 K @y — a.

Tenaoneperava. B Tennorexnnke uacto TCHJICKOH TOTOK OT OATON MHL-
KOCTH (MJM rasa) K Lpyrodl nepexacrcs uepes  ¢TeHky. Takoit cymmapHbIh
Tpouect TemiI000MeHd, B. KOTOPOM Tel00TIAUA CONPHEOCHOBEHHEM ABJISAET-
CH HeOOXOAHMOH COCTABION HACThIO, HAZLIDACTCH rennonepenavei. Pacuer-
HHC YDABHEHHA TEIIONEPe/dtH 3aBHCST 07 GOPMBI CTENKH, pasaeanome
TCOJIOHOCHTE M.

Pacemorprm rensicnepenauy “epes MIOCKYI OJAROCAOHHYIO CTEBKY. [lpu-
MCM, UTO TeNJbBON MOTOK HANPaBJICH CJeBa HAOpaBo, TeMmneparypa Harpe-
TOH CPEAHl fx.), TEMIEPATYP2 XOAOMHOA CPEIABI fi s Temneparypul rnopepx-
HOCTEA CTEHKH HeH3BECTHH!; NGOZHAUAM HX 6yreamu 1) H v2(puc. 1.35).

Mepenaua Tenna m paceMatpupaemowm npHMepe Tpencrasaner coboi
JIPOLECC CAMKHOTO TeDNCOOMEHA W COCTOHT KaK 6W #3 TpexX 3Tamob: Tenso-
OTAAa9a OT HATPETOH Cpeiil (<MAKOCTH WJTH rasa) JeBOI MORCPXHOCTHE CTEH-
KH, TEMJIONPOBONHOCTE 9epe3 CTEHKY H- TeNJan0TAAYa oT npaBol ROBEPXIOCTH
CTCIKH  XOMOANOfi cpeic (nuxocTi wan rasy). [Ipu 3ToM, ouesuawo,
YAEAbHBIC TeOJNOBLIC NOTOKH B Tpex yr{aaannmx 3Tanax oAiHn U Te iKe, oCJTH
CTeHKA MI0CKan H peikHd Tei000MCHA CTAUHOHADNLLT.

Hanuurem Tp# u3BeCTHHIX YPAaBHeHNH TEILIOROTO MOTOKAE.
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1. ¥YpaBHenne TernyinOTAAuH OT Harperofl cpefbl (KHLXOCTH HIH raaa)
L{OBCPXHOCTH CTCHKA '

ot T {1, 165)
2. YpasHeHKe TERJONDOBOAHOCTH YePes CieHKY

G‘=% (1‘1—1—9].' . {Ilﬁﬁ)

3. Ypasuctife TEAMOOTAAMH OF npasoil HOBEPXITOCTH CTEHRH K xonoannk
epede (KUJKOCTH HAH rasy) .

@ =@z {Te — Tup2): {1.167)

Pelryn 3TH yPaBHCIHS OTHOCHTENLIIG T4CTHBIX TCMAepdTyprbix HanopoB,

NOJY4HM:

l 3

b W™= ¢

Z

&
T Ty = qT ! ; (]IGB]

i
Ta~—lpa=0—":
&2
CAOXAB MOYJTEHIO 9TH ypaBiHcHHA, IOJYUHM NOMHBIE TeMIepaTypHbi
Hanop _

o a 1
bwi—Efuis— @ ('“;" + '_}_ 4 :) ’ (1.169)
\ 1 - ._

OTKYA2 YACIBHBIH TENJAODOR NOTOR
by — Twa

1 5
— +

e
[-
2.3 A

= (g —Exa) (1.170)

g=

2|

Besnanna & HashRacTCA KOaduHIECIITOM TenIOMEDenatd H ApcACTaB-
asier ¢coBofi MONIHOCTE TELIOBOTO NOTOKH, npoxodaumera or Ooviee Har[]e'roﬁ
cpeilkt K MEHER HAPpeTOll yepes I MY NOBEPXHOCTH CTEHKH 34 1 4 npH pasHu-
e TeMuepaTyp Mexiy cpeaamu 1°C. Beauyuunn, obpatuas Kom{EUHEITY
Teyofepenayy, Ha3LBAeTCH TCPMHULCKHM COTIPOTUBALEHMEM Telllonepe1auc
u ofosnavaeres R, m?- K/BT.

Coraacko onpeneseHdio & 1 R, umeeM

[N L S @17
k_ _'11 r Q’-g; : }

Jra Gopmy.aa 10Ka3HBACT, 4O 00TIEC TEPMUIECKOE COMPOTUBIEHHE PAB-
HO CyMMC HACTHBIX.
M3 ypasueuns (1.168) MOMKHO NOAYHHTE:

Ty g — T

&y

&
BN (1.172)
fnc.if"‘si—’i i

g

THo 4THM YPABHCUMHM MOMKHO NHTHCAHTL TEMTICRATYPBE 11O EATIDABIAHTTIO
eROBOFC TOTOKA NP Tensomepesaue &, Br/n®-"C, 4Yepes OAHOCIOUHYW
CTEHKY, :
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Ecan crenka Ee oauocaofiHad, a COGTORT U3 HECROMLKRHY canes ¢ pas-
JHYHOR TOATAHOR &, 83, 83, ..., 8, 1 KO3 HUNEHTH TEINIONPOBOAHOCTH
Ka; A2y Aas 1oy hn, TO @HATOrR4HO GOpPMYyTaM (1.170) u (I.171) Oynem nmers:

F O
g= "“; 3 : (1.173)
l Z V8
+ _-— ) —
ay e g
f S
I
k- - s {1.174)
1 SW 8; |
=1 sl i 2
fa=]
1 1 5 3 1
——R— $ 2L (1.173)
k Gf  ded My
e
“ 8
rae E-—i-— CYMMa TePMHYCCKMX CONDOTHMRIEHUIT CAOLB 1LI0CKOH CTeHRY.

i==1 i

Konuaecrso renna Q, B, mepexosisiuero ot oof CPpeAW K ApYyro# ue-
pes naomank F ap060# cTeHKH 3a 1 w, 6yjeT pasHo
Pl g~

Q= AF (p—tycs) = Ll .176)

-_I[Jlﬂ pacuera TenJAOBOra InoToxa IPpH TEIIJIOHEPEJI&‘IB Uepes UHAHILIPH-

GCCKYI0 CTEHKY HeIHAUMTEibHOM TONIHEL MOXHO, KAK H MDH OLEHKE Tellio-

IPOBOLIOCTH, MOJIbIOBATLCSI QOPMYNAMH LAS MAOCKOH crerkd. TOALKO IpH

GOBIION PAa3HOCTH IHAMETPOB (raupuMep, aas Tpyl, HOKPEITEIX TONCTBIM

CA0eM H3OMALMH}, KOri@ COOTHOWCNNE du/dpy>>2, 3TH popmyabt HeuprMe-

HHMB. =~ -

§ 38. Tepmuueckoe conpoTMEneHMe M YeMmneparypa nosBepXHOcCTedH
HapyXHBIX OrpaXcacHui 3q8HMA

Flpu paspabotke NpoeKkTa OTanAmkAEMOrc 3TaNHS yaendercs Goasluoe
BIHMAHHE KOHCTPYKUHH HAPY AKX OTPAXKACUEA H OUEHKE EX TEPMHUECKOTo
conporasiedid. [lpasanbko BHOpanuas KOHCTPYKUHS Orpaskiaerns w CTpoO-

; : !
FO 0GOCHOBAHHAS BEJHYAHA ero TepMUYECKOrD COMPOTHBACHHA Ry— - oGe-

CNeYHBAIOT, C OAHOM CTCDOHEL, Tpebyemuil MHKDOKJHMAT, T.€. CAHHTAPHO-
FHIHEHHYECKHE yCJAOBHS, neo0XoANMble AaA NpeOLIBAHKS YeqOBeKa B HOMe-
WEHWAX MPOEKTHPYCMOrn 3)ilanus, H, ¢ LPYIOH CTOPOHH, 3KOHOMMYHOCTD
KGHCTPYKUHA 3aaHITA,

Bo Beex CTAaNMHEAEMbIX 3MAHHAX ReJHYHIIA TCpMHUYECKOro CONMpOTHRIE-
HHA Orpaxnesil, KPOMe OCUSKJIBHES, N0JKHA ObTH TAKGH, 4TOGH y Jqiojed,
HAXOAAMHXCA BOMMAK HAPYKHBIX OTpaiKjenuil, He YDCAHUHBAJICS SHAYH-
TeJABHO JAYUHCTHIE TEMI000MEN MEXKIY TENOM H OACKAON H HAPYMKNLIMH Or-
paXAeHUNA MH. . :

Ypapuenve (1.175) npeMeHHTeqLIo X HAPYIKHOMY OrpaK/IeHHI0 3AaNH
MOCIKHO HAIlMCATh B BHIe

Rﬂ = RB+ERT+ERH.‘II+ Rlla {]lm

rac Ra=1/ge ~= conpoTaagenic TeAI0B0CHPRATHIO uytpensed morepxmoctii, (m2+K)/Br;
IR, CYMMEpHUE TEDMHNECKOE COOPOTHBASHEE BCex MATCPUANBHBIX CNORE  OIPEXNIERAS,
(v K)/Br;

ZRy g — CYMMAapHoc TCpMIMECKNe COMPOTHRAEHNE BOJAVWINLIX TNpocioer, (mM?+K)/Br:

R =1/ez — conpoTduicHie TEMDATAZIC hapyxuoil norepxuoctH, (m2-K)/Rr.

- PacueTHBle BENMUHIL as, G W Ron, YCTAHOBJACHHBIE D riaBse CHull
Ii-3-79, npusezenu B TaGa. 1.1 g 1.2,
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Tabnuuya L1, PacueTnble BEMAKYHHABE Kos (Pl MEHTOB TENOROCAPHATHA Oy
K TeNnNoOTHauW iy '

MNuBepxHOCTH OF PAXCAEHNN L. : TlonepxHOCTH orpas sl Rn.
¥ EX DECIOJIOKCHnE Br/iuE K) W POCNOJIURSHRES Br{(u*-K)
BAVTPeHEHE NOBEDXHUER {Ten, 00O- TleperpiaTHA HAZ XOTOABIAMM noupa- 17
NGB M rannkHE TOTOAKROR, 0 THKKE AaMH, CoofULRIILIMECE € HAPYHKAINM
TIOTOAKOS ¢ BRHCTYNHKUILMME DEelipamy, BO2ayR0M, [EPEHPLITHR neA  XQJoa-
OTHONMEHHE BRECOTH! XOTOPHIE 1€ jlac- HBIMHE < OTPARELALIHME  CTENKAMY
CTORHMIO MCHAY HnwMa CocTaBAALST MOAMLALAMH K XONOLHUMH ITARAMH
hlu<ct)d 8.7 p CepepHoll CrpoHTEbHOKIEMATHYE
croli aoHe
hja>0.3 7,6 MepexprTiy uepIadiube ¥ Ban Heé- 12
OILTIMBEASMBIMI [OBATaME €O CBE-
[IpE noTORKAX € KECCOHAME, €CAH 7. TOBEMY NpOeMAMH B CTesax
- MexLaIas CTOPONA Koccunu |leperpHTER 1iafl HEOTRIARLASMEMY §
jlapysmmmc eroliw, OOKPHITHS, MEpC- 23 mognmiasd ©63 GRETOBLIT Npoeddss B
KPLTHA Hal UPOesmamMi W Haid xO- CTEHAN, PACHUNOKEHENEE BLIE YPOB-
AOAHEMH fe3 Hrpa@lgoiEX {70k nu asMAH, B HAL TeOTATTABACMEIMH
nognoneaMu B Cescpuoft  cTPOH- resHI9ecKiME NOANCAEAMA, PACIOAO-
TEALIO- KAHMATHYECKO R J0HE I ReEHLIME HIMS yPoeasd 3eMIH

Tabnmuga 1.2, TepMumueckoe conpoTMBneHue

3aMKHYTHIX BOIRYWHbIX Mpocrneek R, (M7 K)/Br a
1 2 h & 5
TexnepatTypa
8 npocachne, °C
Mook Teias TomuEn,
s npochofilkax MM

nOJOREE- OTDHUA-

TeENLHIA TeJbHan

Jdan  ropazoATalb- 10 0,13 0,15
HHX, CHW3Y BBEpX 20 0,14 0,16 2
H JAAR BEDPTHKEJIL- 30 Q,14 0,16 _
HBEIX 50 0,14 0,17 '
100 0,15 0,18 '

160 0,18 0,18

Insn  TOPHIOHTAIL- 10 0,13 0,18

HHX, CBEPXY HHH3 24 0.1 0,19

30 0,16 (4,21

50 0,17 0,22

100 0,18 0,23

180 0,19 0,24

NMopumewanne Bemuuwd Ko, upaseiell-
uble & Ta6a. 1.2, cupesenert DM PABHOCTH TeMne-

pATYp HE OOBCPXNOCTH TPOCIOEK, pasuont 10°C. - Puc. 1.30, Beprrvanpumh paspea KKp-
ilpi Memblwcil pasHOCTH TEMUEPATyp BCIHIHEY Ren puanod  credbl  KoMBHHApOsA
B8]0 yMEOKHTE #a 1,05—1,2, e

TepMuueckoe CONMPOTHBIEHHE Ry, (v?-K)/BT, OTAeNLHLX CJI0EB OTPaX-
JIEEHA CUPCAENRIOT No GopMyie :
Ry =10/A, (1:178y
e § — TOMUUIHA OTACHLHOTD COS MIOTOCTOMHECIO GIPAKACHHA, M i
A — KosdpuugenT TCILIONPORGANCCTA MATEPHANA, uparumaemuin no CHell 11-3-79 (cm.
npua. 1), : ;
TepMuueckoe CONPOTHBAEHHC orpakjeHpfl, B KOTODPH(X MaTepHal He-
ONHOPUAEH KaK B HANpPABIEHHH, 12paliC/l5noN TenJjonoOMy HOTOKY, TaK H.
B TMEPNCHAHKYJMAPHOM €My HanpaB/ieHHA (pasiuoro Bujaa MycroTenne 6a0-
KH H KaMUH, KJ1a]Kd C YTEMASOUWHMH BRIa/LbIIAMA (prc. 1.36) 1 T.0.);
HAICHKAT ONPelesTh PACHCTOM CIe/YICIUAM 00pasom. ‘ :
A. I170CKOCTAMH, fapajsedsHEMH —HATUDADJCHHIO TEIIODOTO JIOTOKA,
oTpam/cHde pa3pesaeics HA XapakTepHLie B TeMAOTEXHHYECKOM OTHOMIe- .
HHA' YYACTKH, COCTOALIME U3 OLAHOTO HJH HCCKOJBKRX cnoes, Tepmuueckoe
CONPOTHBJCHEE TAKAX OrpaKieHHi Ry sHyHcasierca No dopuyae '

Fy4-Fy+Fyt--+Fy

Rllw—_ﬂ ) * ; (I'!?g)
Ry " Ry Rm Rn o &
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Tabnuua 1.3 Hopuupyesiie eenwynun rae Ky, Rir, Rut ... R — Tepuuue-

TEATNGLATYPHOrd Nepenaga ALY, “0 CKHE COUPOTHRISHHA OTACHLHBX Xa-
o T i PHUKTEPHBIX YMACTKOB, BHYHCNCHERE

Axa 1,178), Ho Gea cuipo-
: : Jas | nedpmen N0 Qopuyne (4, ,» HO Ged cuupo
E Tlemergena g HEpYmuLx | B yopaag- TigacHnE Ry 0 Ry, (M?-K)/Br; Fr,
s CTCR B vepe- P Fiyp, L., Fu,—Niomagy or-
Episah EALULIX YYACTKOB NG TOBEPXAOCTH
A y
OTPaMACIHA, M2,

1} Keawe, o Tawke nome- 3] 4

urenna OSICCTBEHIIBIR . )

snannft  (GoaLnBm, AeT- B. Tlnockocramu, nepnen

CKHO ACAH-Cagu) JHMEYSIPDHBIMHE  HANPEBIEHHK
2 | Tlomemenra  noagkamiix 6 1,5 TEVIOBOr0 N0TOKA, Orpaxie-
3 EJ]“J“G*T 6 7 s Hde paspes3aercs Ila CJ0H, U3

OMEIIEHWA  QDILCCTHUH- 2,0

NUX 34aHUA (3a MCKAIL- KOTOPEIX OJAHH MOTYyT OBThb

HCHHEM  YRAAAFHHEIX It ONHODOJ HBIMH K COCTOATLE

mn. ! ® 2): agmuAycrpa. TOJBKO U3 OZHOTO MaTepHa-

THDILX SAUHWH, 4 Takxe Jaa, a APVIHE =~ H3 HECKOMb-

RCMOMOt ATeMbHEIN  3TAHMHE .

W ROMCWCHHA  TPOMEII- KHX  pasJrulelX Marcpua

AKX TPCMPAATEE, 322 JIOB. .

HCRAKTEHH M uoMele- :

MR © BAAWNHM H  MORs Has cnos, cocrosmero ua3

DEM pemuMavy HECKOJABXKHX DAJTHYHLIX Ma-
4 | OryunmBaewne  nomclae- 8 7 TepHAJOB, oOnpedessem ero

it “Pf’f'-"“f’f"-“”';"‘*“x CPeRIHA KO3(dOAUHEHT Ten/1o-

3taukfl ¢ pacuetaodl or- s -

HOCHTe/IBbHOR B3 10~ TPOBCAHOCTH O popmye

CTLID BEYTDEHHErO BOJLY-

xa 50609,

o Ay Fl+;'iIFII_*-}'IHFIII+'“'+9"an
o — - .
! Fy [t F,;

(1.180)

TAC AL, ALy, Arrr — xosdgniunenta TEAIOUPOBOAHNCTH MATEPHANOR €N05!
Fr, Frr, Fry — nromanm, 3augmacMue MUTEPHANAMH RU QDUBEPXHOCTH clom, M2,
Tepmuucckoe corpoTiBICHIEe drerc OrpaieHnas R, MoAyuawT CyMMHpPO-
DAHHEM TeDMHUYECKHX COTI[’)U'I‘HBJiE_HHﬁ OT}(@JBEBIX CJQER,
Mocae NOTyuCHHS BeNHYHH Ry n R, AcHieTsuTensoe TepMHYeCKoe co-
TTPOTHB/CEHR OrPaXIeIHA BHYUCAIETCE N0 Pupmyac: :

_ Ry t2R, | (1.181)

Tepmurueckoe conpornirienne OTpazkACHNM, HMCIOWMX BHICTYNL B Muia-
HE, a4 TAKKC OrPaXeHHst, R KOTOPHX HpcBhinaer R, Goabmie 1eM I1a
25%, onpejeaseTcs na ocHosuHHl pacdcta TEMHEDATYPHOIC IIOJSI.

TepMuueckoe COMPOTHRIEHHE RAPY I HMIX OTPa)<AeHUi  OTANIKBAEMBIX
3AAHEH [CJKHO OnTh He MCHCE Tpebyemoro TEPMHYECKOrO conpoTHABIE-
rast RiP,  (m*-K)/B1, koropoe ONPEACAALTCA € YYETOM CAHHTAPIQ-THIHE-

HHYRCKHX TPeOUBANNE, HPCIBHRATEMBIX K 11GMEMICHESM 308KAA, N0 dop-
My.Jie

] tn —#y) _ (lg — 1) Ry
RP=—g— o TR s (1.182)
A" ay Al

LAC s — PACYLTHAR TEMIICPATYPA NHYTPEIICrO BO3NYXA, HPHHHMAENAS B 33aDHCHMUCTH 01
Hagkaserds Novelensy nu CHHll cooToercruyOLEr atalns (e, mpun. 3);

fu - PACMETHES BWMUSA TCMUEPATYDA HAPYXKHOTO BOAZYXAa B pulioHE NOCTPOHKH, NPHHH-
MaeMan ¢ yYBTOM MACCHDUOUTY OIPaM/IeHHs, PHBHAA: ISR OFPAMUSHAR SMACCHEHLIXD —
CPesiHeN TeMLCPATYPe HauGoJce XOXOMHQI NMATHAKERKH;, SN  OPUIACHHT  «Jerkmxs —
CPpeAnell TeMOcpaType nauGoice AUMOLMHE CY10K; LS Orpasaendil €cpegHein MACCHBHO-
CTH — CpeaHeii B9 TEMNEPATYD A €MACCHBALIX® H €AETREXS OFPA/KACHMAT ZJIS neperpu-
THH HAM NOALANAMH © TOANOALALML —~ cpeAuell TemOcpaType ManGoher XOA0IHOH MsTvy-
AHEBKY UEIABHCUMU OT CTEMEHH MACCHBHUCTH HeDeKpuTan (e, mpua, 2); _

HB



Af* = BETHYABA HOPMHAPYEMDLIO TeMIIepaTypHOro WepeQaia MeXAay TEMite arg;pauu BHYT-
pesHere Bo3ayXa 3MAHHA {x K BHYTPEHHCH MOBEPXHOCTH OTPAKACHHEA Ta FTa . 13N

n — ¥o3PPHUHeHT, yurrmgaouifi noduReHHe nHelUHLH CTODOHE HAPYMKHOro OrpaiUCHHI
10 OTHOLIGHMIO X HAPYMHOMY BO3AYXY (raba. 1.4).

Jlin HapyXuLX OBepell W BOPOT, 8 TaKkKe A [ONIOB HA PPYHTE H HA
narax RP e sopmupyercs. [las ocTekaehHLIX NOBEPXHOCTE RapyMHBX

orpakicHui Beswunna REF, a TaKMKe HUCa0 CTEKOA B TAKHX OrpaXaeluax
P 0 p

LO/KHO VAOBJAETBOPATH TDE-  yagnuuya L4 Juauenna xodDhuuHEHT 1t
gopanuan CHnll «Orpaxkaa-

wolEe KOHCTPYKiIHH. Hopunl Ne XapaxrepicTHRa OF PN IKIH n
ﬂ[)UBKTHPOBﬂHI‘WI?. 1.1 KOHETD)‘HIJ.Hﬂ
Besanynna TpeOyeMOro Tep- '

MUYECKOrO CONMPOTUBJIEHUI e~ 1| Hapysmie cremst u stoxpumus, nepe )
PeKPHTHS Haj Mpoesdamit He- KpLITAA wepAauEnic (¢ Kpobach u3
OTQHJHBHGMHHH “OﬂBaJlaM” tl.lT)‘-'\tlfHK “ampﬂaﬁon] K Hai ﬂpﬂﬁ-"
WY TIOANOABSIMH Onpeac/fieT- AEME:; NepekPHTHA HAJl XON0AHKMH Ges
cq uo q;,gpuyﬂe {].132), pH- OrpaxAalofHX  CTCHOK TOANCALAMH B

“ ; CepeptoR CTPUKTENBROKIHMATHIECKOA
yem TeMiepaTypHblH nepenaj sone .

At® npyREMaercd  COrVTACIO
CHufl 11.3-70 pasupy 2°C 2} TlepekpriThA HaA XOAONHWMH NOARI P 4,9
ST TIOJI0B  ACHJABIX a7aHHH, Mit, CONBLIACUWHMHES € HAPYXIIEM BO3-

8 o AYXOM, TEPEKPEITAR  UepandHHe (¢
GONBHHL, MHETCKHX ACTEH &8 Kponiied s PYJNOHERX MaTepaanoB);

top K 2,8°C — s [ONOR NepeKpuTHd AL XOMOAKLME C Orpax-
Apyrix OfniecTBEHEbIX 344~ NAOUIMME  CTEHKAMH  NOANORLAMI ¥
Huil. xonoanamn  sramkamn B Ceseprodl

CreneHh MACCHBEOCTH Ha- :Tpuumnbno-mﬁuatuqecxuﬂ 30ue

PYHEX OTpamACUHE OUPEAe- 3 | [lepexpuTrs HaL neoraiakeacKume | 0,75

AReTCH N0 XAPaKTepHUTHKE WX HOXBARAMH CO CBETOBHIME NPOCMAKH B
rennosoli uwepuuu D. Orpax- CTeHax

JeHUst CUNTAKTCA MACCHBHU: 4| flopexpuitun  Hax  BEOTAIHSACM B 0,8
Mu, ecan D=7 un Gonec, CPea- nofnadamy 63 CRETOBhIX iIpoeMoB B

Helt MACCHBHOCTH, ecad D== cTeHAX, PUCHOZOMEHHBE BLllle YPOSHS
—4—7, u aerkumMu npy D<4. 3eMAR

BeanynHa XapakTepHCTH- .
i TeflJI0BOM MHEPLHM OrpaK- O llep:mmi Han,{m ﬁora:nugaeumn 0,4

JOLIRX KOHCTPYKUHA 10AHK- TexHHIECKNMH NOANOIBAMA, PaCIOND-
ﬂ: Bu;q"cﬂmmgynu BopMyae AMCLNBMH EHXE YPOBHS 3eMAU

|

D= Rys+Rasat-+F Rasas (1.183)
m;.{ R,, Rs .., Rn - TEpNHGECKOC COTPOTHB/CHEE oTneabHmx choes orpamacnus, (X
XK)/Br,
$1, 89, .., Sp — HOIQPHIHEHTHI TenJ0ycROeHRS MarepHana CAocE OTPAKJAEHHSA NPH NEPHOAS

nonefann temaosoro foroka z==24 «, Br/(w?-K); swaucsua s TPABEACHN B apua. 1.

Kos(pUIMenT TENJIOYCHOSHAR MAaTepHalia § 3ABUCHT OF KOs dHALHEH-
Ta TENJAONPOBOAHOCTH Ero A, yaeasHOR  TelsOeMKOCTH ¢ # OT 00 BEMHOM
MaCChl p, @ TakkKC OT JIepHojia Konebanus TEMJOBOTO MOTORKA Z H Onpele-

Jaaetcs no gopmyae
- |/“3‘3;f£ ; (1.184)

B wactroM caywac popmye (1.184) npuruMaer BHA:
DpH 2 = 24 4

50 = 0,27V icp; (1.184a)
&0



npR 2 = P2 g T
sja = 0,38 dep = 1,41 55, (1.1846)

“@opuyaa (1.184) noxasmpacr, yro KOYQPHUHeAT TenaoycBoenrs ma-
TEPHA/A YBCAMYMBASTCA ¢ YMEHBIICHACM [I€PHOLa 2 u uyTO Haubosbilee
TENIOYCBOCHAE  HMCIOT  TSUKEALIC TEIVIONPODOANBIE  MaTepHan (CM.
apua. 1}, i BOSAYLHBIX TPOCIHGEK BEAHUHHZ § BO BCEX CayHasx mpw-
HEMQETCA PABHOR HYJMIO.

" Beaquyuny TpeGyemoro rtepmmueckoro conmpoTHsaenua RIF Gecuepaay-

HLIX MOKPHITHE ONPEIEASIOT TaKKe 1i0 dopmyae (1.182). Ilpn ouperene-
HHM BETHYHER Ry GecyepiavHOro MOKPEITHA ¢ BEHTHJIHPYEMOH BO3AYUIHOI
IPOCICHKOA B pacucT BBOAAT TY gacib NOKPHITHSA, KOTOpas pacnoJuiena
MCKAY NPOCAOHKON K NMOMEIIEHKEM.,

. Has obecieueHns HOPMaABHOTO RJT4 ¥ EOCTHOLD pexHMa Orpaxkaexuil
¥ HCXOAs M3 YEadampii CHall o HEAONYCTEMOCTH XKOHACHCALHH BOASHBIX
N@POE Ha BHYTPeHHeN MOBEPXHOCTH OrpaKNeHHN Tpedycres, uTOGH Ty Ke
Obiia HHKE TeMnepaTypr TOUKH pocCH, T. €.

Ry > Ry

fn — Iy
fn—-f

?

TAe. {p — TEMNEPATYPU TOURM pocH, COOTBETCTRYIOILAA COCTOREAIO BO3AYXA LOMBILEHHS.
T. €. €10 TeMIePaTyPe i OTHOCHTAILHON BAEHHOCTH.

" Temneparypa BHYTPCHHEA MNOBEPXHOCTH orpamxaeuuii vnpenengerca Ha
ocHoBanuk ypapuenus (1.172): -

f-n—f“

Ta Eth-— Rn. (1.185)

= a
Temueparypa nosepxuoctn na rpasuue gioboro caon

111':!3""?2-1‘20_{%(‘?1'!"2“—1 R)), (1.185a)
rie Ty =— TeMNepATYPa Ha PHYTPCHURH TIOBEPXHOCTH A-rO CIOA OFPAMKACHKA, CUHTan Hyue-
Eauu}o_mces OT BHYIPEHHEH TOBEPXHOCTH Orpa nemis;
ne 1Ry — CYMMA TEPMEYECKRX CONPOTHBJCEHA TePPLIX n—] CNOEB OrpaXeHHS,

@opuyna (L.185) nokaswsaer, uro TPH A3HHOM PAsHOCTH TEMIICPATyp
BIUYTPERHEr0 H UAPYXKHOTO BO3LYXA Temuepatypa RHYTPEHHEH NOBepXHOC-
TH S3BHCHT OT BeJMIHNE CONPOTHBJENHT OFpaKIeHms Ry n ot peamynnm
CONPUTHBJIEHAS TENNOBOCTIPEATAA Ry ¥ BHYTDEHHCH NIUBEPXHOCTH.

HAas nosuwenns TEMNIEPATYPHl BAYTPCHHEHA NOBEPXHOCTH OrpamKACHHA
MOXKIUO YBENHYHBATL 3HAUEHHE Ry HAM YMEHBINATH 3HAYEHME Ry. Beauyu-
Ha Ry 3aBHCHT oT CKOPOCTH ABHMEHHS BO3AYXA OKOJO NOBEPXHOCTH OF-
PAMMCHAS, YMEHDWIANCh € ee¢  YBEJHYCHHEM. TlostoMy  warpesateanHbie
NPROOPLL, PACTIONOKCHHNE B [HMKHEN I0HE NOMEHIEHHE Y HAPYKHBIX CTeE,
FOBLILAIOT TEMNCPATYPY BUYTPeHHedl NMOBePXHOCTH CTelfh. Hines ycranos-
KM BENTHAATOPOB B BHTPHHAX MAraoHHOR JUIA TOFO, STOGR CTERJQ He 3a-

MCP34JI0 WJIH He OTIOTEBANO, OCHOBAHA HA 3HAYWTE/bHOM YMeHbLIeHHH Kp
H3-32 YCHJICHHOTO ADHIKEHUA BOIAYXA.

§ 3. 1§ﬂmamenuue annaparthsl

Tenn006MeHHBMH anMapaTamMn (TennooGMEHHHKAMH) La3niBaloTCA yCT-
POfiCTDA, MpPCAHA3HAYeHHBIE IJS Mepelayn Temja OT OAHOIO TEIJIOHOCHTe-
A9 K Apyromy. B KauyecTpe TemnoHocHTesefi B HEX HCMOAB3YIOT map, ro-
PAUYIO BOAY, AEIMOBLIC Pazsl E JpyrHe Teaa. [lo npunuamy aeficTRax u
KOUCTPYKTHRAOMY G(POPMJIEHEIO TEMJOOOMeHHUKK PAa3[eNATCS Ha Peky-

MEDATHEHBIE, PETEISPATHDHLIC H CMECUTE/NbHbIE, ,
B perynepaTHBHLIX 7TenaCO6MEHHHKaX TemJonepelada OT IPEOILEro

TEMICIOCHTEAA K HAIPEBAEMOMY [OPOHCXOLHT depes pPASATANWYIO HX

60 ;4



TREPAYIO CTEHKY, HATPHMEP CTEHKY tpySul. Ilpouecc TensoofMeHa B HEX
rporeKacT OOBIYHO APy CTAUHOIAPHOM peKuMe.

3 34BHCHMOCTH OT BIAUMHOIO [IanpaeJaeHns ABHIKCIIHA TelJOHOCHTE-
Jefi TenMOOGMEHHHKH 3TOrO THNA 1IGAPA3fE/sOTCA HA  JIPOTHBOTOUHHE,
NPAMOTOYHLIC H NepekpectHbie. LeAn TENOHOCHTCIH NDHXYTCA B NpoTH-,
BONONOMKHOM HanpasaeHun (puc. 1.37,a), TeNN000MeHHAKH  Ha3BIBAKTCH
UPOTEBOTOYILIME; Tpd JABHAKEIHH TEMIOHOCHTCACH B OLHOM HanpasACHHH
(puc. 1.37,6) — npAMOTO4HNMH; HAKOHEL, €C/H TEIIOHOCHTEIH ABHKYTCH
B MEPEKPECTHOM HanpamiieHHH (puc. [.37, 8), — nepexpecrReiMH. Betpe-
QAKOTCH M GOJNee CAOKEBE CXEMLl B32HMEOrO HATIPABJENHA ABHKEHHS Tel-
JICHOCHTEEH. :

K uHcly peKynepaTHBEHX TeMA00OMEHHHKOB OTIIOCATCA 1APOBRIC KOT
JIE, BOAOHATPCBATENH, MPHOOPH CHCTEME UEHTPANBHOIO OTOLICHMH H ID.
Ha puc. 138 nokasan ' @pHMep pPeKyNcpaTHBHOTO Tena000MeHHHKE —
IIPOTHEOTOSHEA CEOPOCTHOH BOAQIArPEBATEAD, npUMeHseMHHE B CHCTEMax
oTonnenns. B kesm marpeBaemas BOjJa NPOXOAUT B MexTpyGHOM MpO-
CTpaHCTBE, a Harpesawmas —— 1o TpyOam. ' ‘

B pereEcpaTHDHHX TenacoGMeHHHKaX mpouect renJoo6Mena MPOHCXO-
JAMT B VCJOBESX HECTALHOUNAPHOTO PeXHMA. B »rtnx TengooOMeLNBKaX
NOBEPXHOCTL HArpeBa MPeACTaBAsicT Cofofl cmenHaihdylo HaCaiKy M3 KHp-
QKYya, MeTajana MjaW APYroro Marepuana, KOTOPas CHadasla aKRyMyJHpyr
eT TCNMO, 4 3aTeM OTAZeT ero HarpesaceMuMy TENAOHOCHTCMIO. [To Takomy
mpHHnuny paGoTaloT, HampHMEp, PEreHCPaTOPEl CTEKJIOMNAaBHILIEX Tieyet,
OTONHTeNbHEE 1ledH TakKe OTHOCHTCA K TPYNIC pereBepaTHBHHIX TEMJO:
00OMERHKKOD. ' -

B cMECHTEIbHEX TEMAOOOMeHHHKAX MPOIECC TenaooGMeHa OCYIecTBs-
eTcsi MpH eNOCPeACTREHHOM CONPHXOCEOBEHHH W MCPEMELIHBAHHA TENAO-
Hocuteaedl. TIpHMEPOM Takoro TEMJOOOMERNNKA ABJIAETCA faleHHEI{ OXna-
guTenb (rpasmpws), npeXlasHaUeHUbiH AN OXJaXKACHHS BOAW BCIAYXOM.

PekyncpaTHBEBIE W PEreHepATHBHEIS TeVIOOOMEHEHKH HasHBAKT MHO-
BEPXHOCTHEIMH, NMOCKOABKY TEMJIONepe/laua B HAX CBA3EHA C NOBEPXHOCTBIO
HAarpcBa HJH OXJAAMAEHHN, a CMCCHTENLHEIE — KOHTZKTHLIMH, S R

Tenjaosue pacyeTh TENIOOOMEHKAKOB DPA3ACSIOTCH HA TIPOCKTHRE H
nosepounte. [Ipoexribie (KOHCTPYKTHBHBE) TENJOBLIC pacuerh BRITOAHA-
0T TIPH TPOCKTHPOBAHMM EOBWIX ANNZPATOB A ONpeAesciui HeobXoaH-
MOH moBepxsocTH Rarpepa. [lopepounmie Temnopble pacueThl BHRNOJHAOT '
B TOM CJyYae, eCcJH H3BECTH& TOBCPXUOCTH HATpeBa TenIcOOMEeHHAKa H
TpeGyercs OHPCACAHTh KOJNHMUECTBO NEPEJAHIOrO Tela U KOHEHHHE TeM-
NepaTyphl TENJOHOCHTENEH. '

Hike paccMaTpaBaxTesl OCHOBH TEMIOROTO pacyeTa JHLIL pexynepa-
THBHBIX TENJOOOMCIHHROD Kax HauGoJee pacnpocrpanessuiX. IIpa npoexr-

——— el

B

7‘%— il

e .,"Hu’j,____... [ ———————

- 1,

bt )
e P

Pec, 1.38. [Ipovmeorounsdl exopoctrofi  BOROWATpeRnTEAE

7 — BX04 HETPOBLWNLER nONk £ — BHXO01 sarpessedoft so-

na; % — AHB30BKN KOMNeRCATDP; 4. — KOPTIYCS 5 — nEATY -

Pac, 1.37. Cxemn Tcnaools HuE  TRYOH: 6 — pewerxa; 7 -— Bolxon parpesawmiefl Bo-
MELHUEOS ALl; &= BXOA HArpenuesoid  BOANL § — CEKOuR
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HOM ([KOHCTPYXTHBHOM) TEMAOBOM pacucre Temtonfvennnra palouas no-
BePXUEOCTE [, M7, €r0o ONpenensieTess H3 YPABHEHUH Lelionepelatn

F= m?
op

rie G — Tenaosofl NUTOK Mepe3 NOGEPXHOCTh Tennoobuens:, Br;

k — xuapduauent rewrsonepegasy, Br/(m?«K);

Afep — cpediil vemneparTyphai Hanop 70 BeeH nobepxHocTH uarpesa, “C.

H2 570r0 YPABHEHMA CJEAYCT, UTO IPH ONpeaeneHid MODEPXHOCTTH Terl-
JO06MEHS 327A9a CBOAHTCS K BHUHCACHHIO KO3DOUUHEHTH k w cpelnero
N0 Beeff MOBEPXHOCTH TeMuepaTypHOTo Hanopa Adlep. ; '

Kosdruuest tennonepenaud % 3aRacAT OT psfa {Haxropos, B Yact-
HOCTH OT BHAR M CKOPOCTH AHWKEHUS TEINJOHOCUTENN, MapaMeTpos cocTod-
HHRS €ro, marepuaga CTCHOK, 4epe3 KOTOphic nepefaercd TCANG, H OT CTe-
NEeHH 3aTPS3HEHAA 3THX CTEHOK.

UncienHoe 3gauende goadouimenta £, B1/(M*-K) d3MeHAcTCs B cie-
NYOLHX Opeienax:

NpH Tenyonepesade OT BOAB K BO/eR

NI CKOPOCTHRIX TeTIo00MelHKOB
k=1000--2000 x Gouee;
JUi eMKOCTHBRIX TelJ1000OMeHHHKOB
k==250--400;
Mpu TCONONEpeaaye OT Napa K Bojie?
I CKOPOCTHRIX T€11000MCHIIHKOB
k=—=2000-=35600 u bonee;
IS EMKOCTHH X TENJA00OMEIITHKOB
k=400 1200. - .

Cpeasuii (cpcadcaorapudmMHIeckuid) TCMACPATYPHBIH Hanop ONpeAac:

asieTcs no Gopmyae (upusosures 6e3 BHBOAR) B 1 e

(1,186}

- Afyawo — Alway (L. 187)
ln -"—‘ltmauc
rae Alyswe H Ofwaw — MEKCAMANLHAR W MHHAM@IbH8A PASHOCTH TEMIEpPATyp TeroHOCHTE-
aed (puc. 1.32).
Toacrasks s bopyyay (1.187) sHavennss Alugxe B Dluww, TOLYTHME
A5 NpAMOTORA :

f— i) —{li— )
Atupﬂ ( ¥ 1‘ 3 {1 ._188)
&
fi—13
A TPOTHBOTOKA
' P ) T
ﬁfup'—_— ( ! J) 5 ( l_ 2) > ({-!Bg)
in —; ’
=13
3)
W, »Wy 1 W, 2w
% t
ty £t £
3 5
T
a s

Pre, 1,49, HaMeReHHE TEMREPATYP Tenaonacmieasd
@ — NPR NpENOToNe; 6 — TIpH HPOTHBOTOK:



®opmyart (1.188) u (1.189) no3pnoaaloT CPaBHHTE TeMleparypHbie Ha-
nopsl B TEMAGOGMCHIIEKAX ¢ NPOTHBUTOYHON N NPAMOTOYHON CXeMaMu ABN-
weRns TemaoHocuteseil. I1pH OMHHAKOBHIX TEMIFEPaTypax TemitolCCHTE e
Ha BXOJEe M DBHIXOZe B NDPOTHBOTOYHOM TelNOOOMeHHHKe cpeaktfi temnepa-
TYPHBIA Hanop noJy4acTca HAHOOJBUIHM, 4 B DPAMOTOMEOM — HAWMEHD-
mHM. Beaeacriie Bobliell BeJHUHHLI CPEAHErQ TeMOepaTypPHOrO Hamopa
NOBEPXHOCTL HATPCBA MPH MPOTHBOTOUHOH CXEMC ABHKEHHA TeMIOHOCHTC-
neft H NPOYHX PABHBIX YCsOBHAX GYNeT HanMeHBLIel.

Tpr HesHAYHTENLHOM PAadHOCTH TEMNCPATYPHBIX HAIOPOB Alwage ¥
. Atygn BMecTO Buipamenus (1.187) MOKHO novibsoBarthes dopMmyJsoR cpen-
HCapPHPMETHIECKOTO Hanup4d

Mua“c -h &‘MHH

- Ncp = P B

(1.190)

Tlpn Abwage/Afsen<: 1,7 pasuvlla MCKAY CpeaRenOrapndMHYCCKEM I
cpeAHeapHpMeTHICCKHM TeMNEpaTypHbMH HancpaMy HE NpeBBlIAeT 3%.

[loBepouHblll TenaoBok pacudct TCIVICOOMEHHHKA BRINGARACTCA 1O €ro
TewdoBoMy Gajancy ¢ HCTONB30BAWHEM YPABHCHUA

Q=6 cpy (i — ) == Gy cp2 (la— 1), (1.191)

rie Q — MORLEOCTH TAMIOBONG ROTUKE, NEPEIAIIOrG OT TPRIOLIEro Ten.0HOCHTENs K HArpe-
raemony, BT;

G,, Gg— pacxons TemCHCCHTCACE, krfe;

Cp 1, Cyp.2 = CPETHUE TEMIVEMKUCTH TEMMOHOCHTECH, A/ (wr-Kj,

¥ YpaBHCHHUS Tenjonepeaavd
Q == kF Mep: (1.192)
HJUI VIpOLleEHH TEeNJOBOro pacuera BBCACHO NOHATHE TAK HAa3hBACMO-
ro BOAAROTO 3KBHBAJEeHTA TCIAOIIOCHTE/NA W. Ero wucaopas BEJIHIRHA Om-

peNeNsieT KOAHYECTBO BOAB, KOTODOE MO TEMJ0eMKOCTH 3KRHBANCHTHO Tel-
JOEMKOCTH CEKYH/HOTO PACX0Aa PACCMATPHBACMOrO TeIVIOHOCHTENA:

W= Gﬁ'pi

(Ipu pReneRuy STOrO MOHATHSA YPABHEHHE TEnAokoro Ganauca MpUHHMA-
eT BUJ

Q=W (t;— ) =W (£ — 1) (1.193)
OTKYAH
P A :
- ». (1.189)
tg — f? W]

T.e. OTHOIIGHHE HM3MCHEIMS TeMmIepaTyphl TENJOUOCKTeNeld R TMPeAekaxX
Tena006MEHHOr0 annapaTta OOpPATHO MPONOPUKMOHATBHO OTIOLICHHIO HX HO-
AHHbIX SKBHEAJCHTOB.

Jnsi npubGAMIKERHOr0 ONpPeAeNeHHs: KOHEUHLIX TeMNepaTyp TENJOHOCH-
reacit TennooSMeHHHEA H3 YPABHCHHS TeNJoBoryo OanaHca HMeem

=g {1.195)
H
i; - T; "l' 'g— H (1-196)
A
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Ecrzi npHEATE, WTO TeMMepATYpa TOMIOHOCHTeAel BAOMD NOBEPXHOCTH
H3MEHAETCH 10 JAHHEHHOMY 3AKOHY, TO

b+ £ r-;+f5)

g g {1.199)

Q‘----ki-'(
[Toacrague B 5TO ypaBHe#He 2HaueHHs {; M [, M3 ypapneunii (1.195)

H (L196) n suinonsns sechoxesle npeofpasoBaHus, nOJayunM Qopmy.y
AJA ONpeleeHdsT MOLIIOCTH TeRnoBore notoxa ¢, Br: .

Q=f;-— 2('—'+""‘"""]""_‘“')1 (I.198)

Onpeaenun Q M MOACTABHE €ro BEJWYWHY R Popmyas (1.195) u (1.196),
HafileM KOHEYHbe TeMNepaTypsl TeMJIOHOCHTeNeH /| u f,.



PA3AEN BTOPOM

TERNOTr A2 OCHABXEHME
Tnasa 8 TONAMEO, NPOLECC OPEHMA M TONOYHBIE YCTPOACTEA

§ 40. OBwuc ceepaennn o TONNKBE

[To cpoeMy (QU3HIECKOMY COCTOSIIHIO TOIVIMEO AJLiTCH HA TBCPIAOS, HHA-
KOe H razoofpasiioe, a [Ho MPOHCXOXK/IEHHIO —- Ha €CTECTBEHHUL, JobniBac-
MOC H3 (eAp 3eMJd, H WCKYCCTBCIIIOe, NOMYy4demae ITyTCM XUMHYRCKOH HIH
MeXaHHUECKON nepepaloTKH eCTeCTRERIOTO TONHER.

O6uwas kaaccndaxanms Tonausa npusoantes 8 Taba. ILL

Tabnuua IL1, O6uan wnaccHPMKAUMA TONNKEE

f&i’,‘i,“;f:f 3‘ FeredTacnnoe FlekyCCTBEERQE
Teepaoe Hpenecuna, Topd, Gypui yroaw, | JlperecHblRl yrodb, KOKC, OOy
gamMeHWslll  yroab,  QHTPAUHT, | KOKC, TEPMCAHTPALET K Ap.
CIAHTIS!
Kuakoe Hedth Masyr, OGensult, JHTPOWH, KEpoO-
CHH, CONApOBOE Macao © Ap.
[usoebpasuoe {Ipupoanul ras, nonyTunf mede | Tasul: Aowennwi, resepaTopHLIi
THHUH raa Koiconuii, moazemHON ruskdu-
KALpi TEEPAOre TONLMBE M AP.

§ 41. DnemenrapHblid COCTER TONNMBA

TonJAB0 B TOM B@de, B KaKOM OHO CIRHTAeTed, T.e. lncTyfnacT B TONKY,
Ha3uBARTCA «paGounM TOMAMDOM»., B coctas pabodero Tonania (TBCPLOIO
W KMAKOr0) BXONAT CAeIyloulue KOMIOHenTh: yracpod {, BOAOPOI H,
gicaopojL O, asor N, cepa 8, soaa A u Bnara W,

Bripaikas KOMJIOHenTLl TONANBA B NPONEHTaX, OTHECCKHBX K 1 KT mac-
Chl, HOAYYHM YPaBlueHAe cocraBa paboyeld Maccal TaTHAA:

CP-|-HP 4 OP - N' 4 SP -+ A® +-WP == 100%. (11.1)

Cepa, 0f03HaUCHHAS CHMBOAOM ST, HASKBACTC ACTYUEH H COCTARAACT

uacTL ofilell cepbi, HAXOAAUICHCA B Tomauke. JleTydgas Cepa COLTCHT W3 CC
OPrawMuCCKRX Sop 1 KOMTEAZHHHIX Sy COSLHHEHHH; (CTATLHARM HACTH Ce-
pE — HEropioyds ¥ BXOAHT D COCTAR MHUHEDANILILIX NPHUMECeH.

Jlas cpabHeHHst PAZJLMYHEIX DEAOB TEEPAOrO H WHIKOTO TONIUEA H Ol
pelejacHKy X OCHOBIIEIX KauecTR HOMHMO CCCTaRa pafoutit Maccul YCI0B-
1O PasJHyalT B HHX OPralifdeckylo, Iropiouyfo B CYRYIO MaACChl. DtH npo-
HHBOIACTBCHIILIE MACCh TGHAWBA COOTBETCTBEHNOD 0B03HavalcTesd ¢ WHIEKCOM
«0%, «r's, «c». HanpuMep, cocT4s ropiodcid Mmacesl, T.e€. 0OCROKEIHOTO H
00e330JEHHOTD TOTIIHBA, BLIPAKASTCH Y PABHEHHCM

P - HE L Q¥4 8] 4 KT = 100%.
KommonenTl TONJHBA — KUCJOpPOA H a30T, goraphie ne ropar, oTHO-

CSITCH K TOpKoyell 4acTu TOTVIHBA YC/UBHO, NO3TOMY FOPIOMas yacrh TOMJl-
Ba HAJLIDAETCHd VCAOBHO-TOPIoHMCH Maccol, :

Beend 26 €5



[lpn Temzoubix [acdcTax OGHYHO NOJMLYIOTCS COCTABOM TOIUIABA HC-
xons w3 paGoueil Maccsl. JLud MCpecueTa TOMMIHAY M3 OAHOH MACCH B APYy-
[YIO CayKaT (opMyJu nepectera. Hampnyep, 3Hafd cOCTAB YCJIOBHO-TOPIO-
dch Macchl TOIUHBA M cojcpiande B Hem Oaanacra b = AP+ W, moxio
ody4KTh COCTas pabodell MaceH ITOTO TONMEBE Mo GopMyne

100--5 100 — B
. I — HF —
100 ' L 100

ITogoGuiiy 06PR3OM MOXKHO NEPCHTH K COCTaBy 10MJAWBA mo6of Apy-

rof macchl

Ia3co6pasuoe TOMAKKO, Tax e KAK TBEPADE H JKHAKOE, MPEACTARNAET
coGOf CMeCh paaIHUNLIX XHMHYECKHX COCIHHCNHH M JEAHTCH HA €CTECTBER-
noe u mekyceTsenuoe (em. Tada. 1L1}. B cocras mpHPOANOTO H H0MYTROTO
raza sxonaT metan CIly (50—98Y% ), stan C.Hg, mpoitan Cslls, GyTan CsHyq,
YrJ1eBOJOPOAB BRICIAX NOPIAKOB METAKOROIO PANA, yraegucanii raz COy,
azor No. TMochexnke ABa KOMROHCHUTa ABJsOTCH GadI1acTOM (B = CQOy+
N:}_ . .

OcHODUBME KOMNOYCHTAME KCKYCCTBEHHOrO  ra3o0fpasHoro TOMMHDA
sepasiores ospck yraepoaa CO, scaopoa Hlp,  merad CH,y, yraexucasi
fas CQs u azor No. B razoofpassom TonjuBe (€CTECTBEHHOM M HCKYyCCT-
ReHHUM) COAEPIKATCH TAKIKC DONSHEE MADR, PadHYHUEE CMOJB H 1D
Coctas £530006pasloro TONAHHA 3AAACTCA B NpouUeHTAX HO ofBeMy, H BCe

pacueThl OTHOCATCH K 1 HM? CYXOTO rasa.

CP = CI’ HT. K

§ 42. Tennova CropaKma TonMKEa.
FioHATHE 06 ycALSHOM TONKIKBE

OCcHOBHOSI TeNJDTEXHAYeCKol XapaKTePUCTHKOH TON/AHBA ABJAETCHA TCI-
JOTA CTOPAHWS, KOTODAS YKASHBACT, KaKOe KOJHUECTSO Temid B KHAo-
ZKOYJIAX BELAEASETEN NMPH CKHATaHma 1 kr TBEpaoro (HAM #WAKOTO) TONJIH-
Ba mau | s’ ras0odpasyoro TONAHNBA. PaszdnualoT BHCINYIO B HAILIYIO
TRIJIOTY CropaHyus TOIJAHNBA.

Bucwell Tenaorofi cropatas QF Ha3HBAIOT KOJHUECTEU Tenaa, Bhe-
JACMOIC TONJHBOM NpH II0J1I0M era CropakHH, ¢ vieToM Telda, BHIOEJHE-
prerocst Npa KOUZEHCANUK BOAAHBIX Mapos, KOTOPLIC 00pPA3YIOTCH TPH rope-

HHH.
Huaman Tenaora cropanus QF orawgacTes OT BHICIIER TCM, 9T0 He

YYHTHBAET TeIo, saTPaydpacMoe Ha oGpa3opaiie BOAAHLIX NapoOB, KOTO-
phle HaXOAATCH B TMPOAYKTAX CTOpaHHA. ilpn pacueTax NPHHHMAETCH Be-
JHYHHA NMH3MEH TEMIOTH CrOPaHUs. :

BazuMoCEA3bh BRI H IH3WEH TenhoTul  CropaBHA  TONJHBA Qr,

kI /Kr, A5 pafouel MacCH ONPELLIHETCA YPaLHeHHEM
QF = QF — 25 (9P WP}, {11,2)
Huziuag Tensiorda cropaufs TEEepAuUro M KALKOro TONJAHBA C A0CTaToyq-

HOfl TOMHOCTLIO OMPEAEAsercs Mo IMIRPHTECKOH doppyite, NpeoKeRHOH
H. 1. MeHasuicenuM.

@ - 330 C7 L 1256 HT — 109 (O — S5) — 25 (9H" + WF). (E1.3)

Huswas Tenaota cropaliga rascobpaiHoro  TONJHBA QF, klx/m®,
NOJACHHTHIEAETCH N0 (PoPMYTIE '

QP == 126 CO + 108 H, -4 368 CH -+ 590 C H, |- 638 C;H, + ¥61 G- beensy (IL4)

rae CO, Hy, CH, u 7.1 —congpRauwe b OOLEMHBEIX NPEIEATAX COUTBETCTDVIONNX  Faaok
B TOTIHEE.

[dAsi cpasHeRHs pasHuIBY PHAUR TONJHBA N0 BEJUUIHAM HX TCHIO-
THl Cropalna, a Takse gad oOMerteHdsl rocyAapcTieHlory VAHAPOB2RHA

&6



noGuyn @ roOTpeGNenET TOAMBA DBRCICHO NMOHATHE «YCJOBHOC TOMJAHBO®.
VCACBUBIM HPHIATG CHETATL TOWAMKO, UHIMAA TENI0Ta CrOpaHuA KOTOPO-
ro no paboueii mMacce pasra 29500 RIUK/Kr Jlas TRCPLCTO H HKHAKOTO TOL-
nasa pan 20300 ke s ra300bpasiioro TOIIHBEA.

B COOTBETCISEEM € 3THM KAMLOe 10N 0 UMCCT CBOH TeNJIOBOH AKBH-
BAJCHT, ONPEALJALMEIN B0 (POPMYIC

Q;

T 20500 (Lo

Hepesoa pacxoiz padocro {UATYPAibHO0) TOMNMHEBA Bu B YCAOBHOH
TPOMRAOARTCA 110 YpaBHEHIIo

BYCJI = I';}r!_‘ BIT- (I.I .6)

§ 43. KpaTusa XapaKnTepraThka OTACABHBIX 3¥[08 mmuésa

Jlpeacenna. /posa seagotes  Hanboinee  PpacupucrpaHeHHLIM DHAOM
Tomsipa Agas neuekr. OzHako B mocacixsee BPCMA HCNOJB3OBHHME ApEBE-
CuHE B KaU4CCTBe TOTIIHBA Hee GGJablie Orpanuiisaeres, Tak KK OHA Ciy-
AT LUEHHNM CLIPLCM A TAREX OTFPacIcil MPOMBIMISHHOCTH, KaK XUMH-
yeckas, OyMazknas, mebennpHas.

Tensora cropausst apos QF, kJLs/Kr, ¢ 3HAYETEALHOH CTCOEnH 3aBH-
CHT OT BRAKUOCTH WD, Tak, waupuamep, npE Wr =30% TCuioTa CropaHus
~ 12000 [on/xr, npu WP —50%—8400 K/ KE. .

s meperoja oOLEMULIX AHHALL B MACCOBLIC NOMB3YIOTCA BeJIHYHHOR
macest | M? a6COMIOTHO CyXKX APOB HOPMaThpofi ykiaLke (cpeimsisi RROT-
nocts ywoaakn 70%). Macca | m% aGeoaoTue CYXEX Apos HOPMaJbEOR
yIaAki (kr/m*): aybosux  #5, Gepesonlix — 354,  cocHoBHX — 287,
OCHHORRIY — 270, enoBrx — 253,

Jdas paccera maccsl 1 M7 APOB BIMHECTLIO W2 nouassyctes Qopmy-
noi

Gy =G, sl e, {I1.7)

100 - WY

rae G, — wacca 1 M? 1908 ¢ OTHOCHTERBHOH BIaXHOUTLIO Wh, kI;
Gy — Macca | %3 afcORICTHO CYXHX APOR, KI|
WE —OTHOUKLCNEIAA TIAMHOCTE APOS {UTHULCHEC MACCH RIATH K MACCE BIlHHLIX .1[)013). %-

Flo RAAACHOCTE APOHA pACNPCACIAIOTCS HA CyxHe, HOAYCyXde # CHPHE.
Nposa eanT2IOTCA CYXHMH NPE OTHOCHTEASHON BARREOCTH A0 25%. Baax-
HOCTE TIOAYCy¥ux ApoB (po3iyuidol cyuixu) kone@GrcTea B npensiax 2h—
359 JIpOBA ¢ CTHOCKTIRA0N BRKIOCTB0 Soace 35%  cumTaioTes CH-
PLikiH.

I[}}OBE, Kax Aporeciable OTX0A0 (OHHI[KH, pefa'u-:u, merna, CTp}’}KKa). oT-
HOCSTOH K JCIEO 3arepeiQlieMycs TOTIHBY, COAepsKaHne JeTydrx BCLICCTH
p upx gocrurasy 85%. DTHM OOBACHASTCH NPHMCHCHHC HX LA pU3XKHTA
CTONMOK KOTACD # Mesei, paboTaiollliX Ha JAPYTHX, TPYJAHO  3aropaloulAxcs
BHAAN TOHMAUHBA.

Topd apexrcraraser COOOH NPOAYKT PAsioKEHHA  PACTHTEJNbHBIX Be-
mecrn. (1o ciocofy aofniuu DATHMAIOT TOPY KyCKUROH  (MAIUHUUBH K
ruspoinpd) w ppesepuslii (kpowka).  BBuOY DEICOROH  BJAMNHOCTH (no
50%) o miskoid vemioror cropamus 8500—15000 k3% /Kr TPAHCHOPTHPOR-
ka Topda NEBHTOOHA, U OH HCIONLIYCTCS KAK MECTHOE TOMNJIHBO. Macca
1 w* Topa B 3ADACHMOCTH OT cnocoba ero NOOBYH H BAAKHOCTH rone6-
Jeres of 300 (upn We = 25%) 1o 500 xr (npu Wr = 50%).

Toph comepxut oxoao 70% seryunx peilects. [Tpu xpaHennn B mTa-
fensx H4 OTKPHITHX CKJIAAAX Topd cuocoben K CaMOOKHCAEHHX, XOTOPOE

B¢ 67



MOXKeT KHgBaTh ero cawmosoaropatze. [lostoumy Ha ckaanax rtopda neol-
XOAHMO CTpROTO COﬁJ'IEO)I{lTb YCTAHOBJACHHBIE DaKAJTa _ﬂ])D‘THBOI’J’G}K&pHGﬁ
6C30NMacHOCTH.

Hckonaemme yram JeAdTcd Ha TPH OCHOBHLIX BHAA: Oypble yIJM, Ka-
MeNnble VIV B AHTPALHTHL

Gypuie vran — nagbonee nmaxocoprtunie, O COAepKAT MHOrO MHHe-
PAVibHBIX lLPHMECei, JACTYYHX BCUICCTB H CKJOHILI K  CaMOBO3rOpaHHUIO.
Teunora cropannsa oyporo yras 10500—16000 x/Ix/«r. :

KaMerREIC VI ABAAIOTCA panGonee MEHHEIM TBEPABIM TolviroM. B 3a-
BHCHMOCTH OT COAEPXKAHHA JETYuHX BellccTB H Xapaxrepa KOKca, nmoJy4a-
CMOro TPH CYXO0Hl NeperoHke, yriu pasgensiTes no mapkam: Jl—aaunwo-
wiavenuwit, I — razopmii, 1)K — napopuyusiit skepnwii, ITC — naposuu-
uslfl crekawmuiics, T — Tewui,

[To Benup4uile KYCKOB KaMeHHLIE YIJAH ASJNATCS Ha CAeLYMHe KiaCChi:
K — kpyoubit kyckosoi (D0—100 mm); O —opex (25—00 mm); M — men-
xufi {13—25 mum); C-—cemeuko (6—13 mm); I —mraf (menee 6 mm);
P —- pagoso, T.e. uccopruposanikif. Tennora cropanid KaMEHHOO yras
25000—28000 «Ix/kr. _

M3 kaMeHHOTO YTJisi Y4CTQ NPHTOTORJHIOT DHJAEBAAHOC TONJIHBO C Das-
vmepom wactui 0,02-—0,05 mM. Takoe TOMIHRO yIOOHEe MORABATH B TONKY;
OUHO NOJHEE CTOPACT W TpW TropcHaAW AacT GoJiee BLICOKYIO TeMNCpPaTypy.

ApTpauuTs npejacrasastor coboi wawfomee cTapuil no CBOCMY TEOJ0-
rMYCCKOMY BO3PAacTy DHA HCEOM2eMHX yraell ¢  OOJbiIHM  COJEpHAHKMEM
yraepoaa. Tensora cropauwus awtpamnrta 25500—29700 xIlk/kr. Knaccu-
(HKAUEA allTpPalHTOB MPHHSTA TOJNBKO No paamepawm kyckos: APII--pa-
Aosoit aprpanut co wrubom; Al — mamtneifll; AK — xyckoBo# antpanut
«KYyJaK» B T.A. AHTpAuUMTH HMeloT alCOJIOTHO UCPHLIH C MCTaMJIHUSCKHM
GJICCKOM 1IBCT.

I‘Upmque CAaHIIbl HBJAAWTCH HpO,Z[YKTOM PazNomeHEq PACTUTEJbHBIX
U JKHBOTHUBIX OPraHH3MOB mox Bouivfl Oes jocryna  Bo3nyxa. Onu Xapax-
TeprayioTes GOLINAM cofepiKanHeM JdeTyuHx BeuiecTs (okoao 30%) A Bui-
COKOH 30abHOCTHIO (AP = H0—D55%). Baamimocts caagues HocTraet 15—
209%. Tensnora cropasust caaxues cocraraser 6300— 9800 klx/xr, anGo-
Jdee uenecooﬁpaam HCMOJALIOBAHHE CAAHIER KdAK ChiDhs JIA OOAYUCHESA
raza H XHAIKCOTD TOUEJJAURA.

AKungoe ronakpo, B KauecTee KMJKOro TOMIHBA B TCIOACDBLIX yCTAHOD-
KaX CKHrAeTC MasdyT-—OCTATOUNBIH HNPOAYKT mpa nepepaGorke wedmh.
B MadyTe NMpaKTHYECKH HET BOAb i  MuHepaannux npumecelt. Temnora
cropanus 38500—39000 w[x/kr. TIpu CxHMradum  MasyTa CACIVCT YUd-
TLIBATh Er0 JIEFKYK) BOCIJAMEHSEMOCTh H BA3KOCTh, ABJARILYIOCS CJIC/CT-
BHCM COACPIXaHHS CMOMNCTHIX Reinects, [lapadmuicriiii Ma3yr ¢ TeMre-
partypoil sacterannsg 20°C # puime nepen moaatei k (opcyrkam Tpely-
evca mozorpeeats Ao temnepatyps 50—80° C.

[IpoaykTaMn HCKYCCTBEHHOTO 3KHAKOIO TOUAHBA, TONYI2eMEIMH B pe-
ayaprtate uepepafiorkn HedTH, ADAAIOTCA OEHZHH, JIUUPOWH, KepocCHH, CO-
JASIPOBOE MACJO, TA30HIb H JID.

DACMCHT2PHLIA cOCTaB HedITH H NPOAYKTOR ee mepepaboTKH OTIHYART-
¢l GoapmuMm cojepxanncM yraepona (C=84--86%) u soaopoza (H=
—=10=12%): BCe IpPYyTHE KOMIGHEHTH COACPKATCE B UEIHAUHTENBHOM KO-
avgecree: 0O=—0,1-1,2%, N=0,02=1,7%, S$=—001+-3%, A=0l1-+
0,3%& W= l_%_gl]b.

Hanfoace aerxne opakund nedTH — GEHSHH, JHIPOHH H KEepPOCHH —
HCTIOABSYIOTCH K kapOiopaTopHLIX apHratesss, Goaee TRKeABIC — COIAPO-
20e MACJAQ ¥ CMEeCH — B AU3eX.

Tazoofpa3noe TONAHBO, OCOGEHEO MPUPOAHLIA U NONYTHLIH rasul, HMeeT
DAL CYWEUTBEHHRX ll_p&‘.HMYHIEC’[‘B e CPHBIIE‘IIHIO ¢ TBepAbIM H JaxKe Mui-
KHM TOMIHEOM: HH3RAA cefecToumocTh no Ao0LUe, BO3MOKHOCTE JErKOl
TPAHCTIOPTHDOBKY TIC TPYGOMPOBOZAM, Majas 3CJeEOCTE. Iascobpasroe
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TOMHBO CTopAeT 083 AbMa # KOMOTH, JErko mepeMeinunBaere ¢ BO3JIYXOM;
npu ero HeiudbiIoBalHu yAOGIee OCYLICCTBASTE PeyInpaBaltie i asroMa-
THAZIMIO NPOUECCa FOPCHHA. DTOT BH/L TOMJIHDA JIAXOIMT RCC conee 1M~
POKOE LPHMEHCHIe B Neudy, TerTOBLIX VCT4HO#KAX  NIPOMELNJICHIIOCTH,
OIOTIHTEABHBEIX KOTJIAX, Opu 00GOrpeBe H CYIIKC CTPOSILHXCH 3JaHHEL
TTpupoinbie H TONyTHHE ra3ul OTHOCATCA K RLICOKQCOPTHOMY TOINUBY.
Tena6Ta Cropanks NPHPONKUFO +asa Mo CYXOil Matce COCTABMACT 34000 —

36000 «dxc/tim?®, nonyrnoro — 53000—63000 wJx/1ne,

§ 44. Mpoijecchl ropeHHs

Jias spougcca TOPeHHA TOT/RBA NEOCXOAMMB  CACIAYIOUIME YCIOBHA:
HaJlH4He B TONOUHOM YCTDOJCTEBE BHICOKOH TeMmeparypel A fonorpesa
TONAMBA A0 TEMMEPATyps BOCHJAMEHEHAsR; NOKBOL K TOWIHRY NOCTATORHOTG
KOMHYECTHA RO3AYXaE, eodxornmMora NIA TOpeHHs.

TeMmepaTypa BOCIJIZMCHCIMA TONNMHEBA SaBUCHT HE TONBKO OT XUMIUCC-

KOTQ COCTABA, [0 H OT yeaosuit ropenna, Tak kax yClOBHA roperds DecbMa
pasIoobpasuel, TO TeMICPATypa BOCTAAMCIRINI He ARJASCTCS BRGMIE DIpe-
HeieHOl BCNHUNHON, XApAKTEpHIYIOIIeH TOLINAO, KAK, HaUpUMEp, TeNoTa
ero cropanus. TIPHOGIHKEHHO MOXKAO TPHUMMATH TEMNCDATYDH HecmaaMe-
HEWRS TBCPAOTO TOUJIHMEA: A ZPOB K TYopda 250—300°C, and KaMeHHOTO
yras 450-—500° C, Anq anTpaunTa 600—700° C.
. Kax npasuao, veM Gonsiie JETYYHX BCHIECTB BBIGAACTCA MPH Pa3foike:
HUM TONJHBA, TEM HIUUKE Cro TeMIepaTypa BOCTLTAMEHEHHH. TeMnepatypa
BOCTIAIAMEREHHS B CPeAHemM COCTaBasieT And KHEKOrO TOM/IHHA (masyTa)
500° C u mas razooGpaszoro 650—750°C.

ITp# TeNIOTeXHWUECKUX Pacuerax npomecca ropeHns Halo sSHaTh Heohxo-
AMMOE KOJHYEGCTBO BO3Ayxa AJid TOPEHHA TOIJIMBA, 9TO MOMKET OHTL onpe-
ACAeN0 Tak:

": + Oﬁ - COE.
Ha kammawe 12 «r C pacxoayeres 32 xr Oy, CHEAOBATEALIO,
1D et e e e 32
1 —————— 'tD;!
OTRY LU
32

xoza—--l-z- = 2,87 Kr,

t.e. jtha cropauua 1 kr C HeoGXOIHMO 2,67 kv Os.

AHAAOCHYHO NAXO0ANM HeoBX0/HMOC KOJMTECTRO RHCAOPOUD J(iR CAHIA-
HUA APYTHX TOPIOYHX DACNEHTOB TOTIMHKI {BoZopona # cepui):

oll, + Oy ———— 2H;0 S-0; —~ 505

e e e —— a2 32 e e — = — ]2

[ xy, = lm———— %
rH' — = 8 RI 1y ——= I Kr

Takum 0GpazoM, HeOOXOAHMOE KONHYSCTBO KHCJOPOLA AMS CIRNTAHU

I wr tomnusa cocvasa Cour (yraepona), H gr (somopoda) W S Kr (cepwi)
Oyaer paslio

Go, = 2,67 C 4+ 811+ 8, a1.8)

Eecan yuects, 4To B TOMANBE COUEDIRHUTCA HeRaTOpOE ®OJRUCCTBO KHCJIO-
poga, TO H3BHe CJIeAyeT NOABCCTH KHCAOpOAA MeHLIbe, 1.cC.

o, =2,87C+ 8H+S—0, (11.9)
69



VMes B sHJly, UTO T TOMOUHOE YCTPOACTBO MOJZETCH He KHCJAOPOL, 4 BO3-
AVX, B KOTOPOM CojlepxuTes 23% no Macce «ACAOpOAd, T TeQPETHHECKH He-
obX0oAnMOe AOJAHYECTBO BO3JlyXa Ha | KT TONJIHBA

_2,67CP 4 BIP 4 52— OP .
G —
s 100-0.23 ' (eI

HJIH
G} = 0,115 CP-|- 0,345 HP 40,043 (S§ — O"). (I1.10%)

Tak Kak NAOTHOCTL BOAYXA Npd HOPMAJBHBIX YCAOBHAX DABHA 1,293 kr/
/M3, 70 HCOOXOAHMOE KOJNUCCTDO BO3AYXA Vi, HME, Gyner

2,67 CP - BHP L S? —OF
VT --0,089 CP -+ 0,266H7 -}- 0, PP}, (.11
: T TR 0,089 C° -+ 0,266H° |- 0,033 (S} - of). - (i.11)

TeopeTHuecKkoe KOAHYECTBO Bozayxa Vi, 1M?, HeoGXONMMOrO AAST NOJAHO-
ro cropakus rasooGpa3HOTO TUNAHBAE, ONPEAGNRETCS O YPaBHEHRIO

VT =0,0476{0,5C0 + 0,6 iy -1 1,5 HS+ Z‘(m 1 —-}) c,,;lr,,—ogl, (11.12)

" 1]
rae Z(m-- -;-]Cm!—h - pagauuifHe YTNEEQLOPOAL, DXOAAWHE B Cucras rasa.

[Mpuseygernble YPABREHNA DOIROJAICT ONPEILNHTh TCOPETHIECKR Heolxo-
AUMOC KOMMYECTBO BOSAYXa AJsl Cropabus 1| Kr TBEPAOro nJH ! um® raso-
O0pa3HOTD TONAKDA, '

B ZekCcTUNTeABHOCTH BCETA NO/AA€TCH B TONOUHOE YCTPOHCTBO BO3AYX#
HECKOJLKO Gonsine (B #3OLITKC), TAK KAk He BeCh KHC/IOPOA, coliepxRapi-
£q9 B HeM, yJacTBYCT B IMOPEHUK! ’ '

V3 =al,, (11,13)
rae @ - - Keddprnuent M30EITHA BO3AYEA

TuBnuuya 1.2, Koagppryment wabuiTha Bo3ayxa o Koapduunedr H30BLITKE
T po3iyxa Beer)(» Gosbule e4H-
o HHILh! W 3aBHCHT OT BHJA CHCH-
raeMoro TONJKBAa, CHOCO6:
ero CKATAHUS, 4 Takxe OT

Bag TOMMKBA

i

;(as;ngggmme ' }?2:}% KOHCTPYKTHBHLIX ~ 0COGEHHO-
Treploe — yroap, cwuracsui na ko-'p  1,5—1,6 ercit yeTpofictea (7a6ur. 11.2).
NOCHRKOROH PEULETHY ITpa ROUTPOJE LPGIECCOs
‘I'o e, IPH CHELAUIH D MeXaHRMCCRHX i,2—1,4 ropeHus B paGoraowWiix Ten-
TOOKAX JIOBLIX VCTAHOBKAX Ko3pHH-

nKedT H30BITKA BO3AYXA MO-
/KeT GHITH YCTAHOBAEH O AAHHBM AHANH3A ABIMOBHX rasoB C HCIO/NL30BA-
HHeM Clelyioulnx Gopmya:

NpH MOAHOM I'OPEHHH

. = i 11,14
o g =g : ( )
e Oy
IpH HeNGJI HOM ]*DPCHHH
N .
@ - . ' (11.15)
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§ 45. Tonounbie ycTpoKcTBa

VeTpofieTso, le TPORCKOAKT Npoilece FOPCHHs TONJHBA, HA3LIBAETCA TO-
NOTHLIM VCTPOACTBOM (TonkoH). KOICTPYKIEA TOMKH J0JKEA oDeCcieYkBaTh
YAOGHYIO HOAAUY TOMAHMDBA K BOsAyXd, yAoOGuce yilanewue 30JH H 1HJ1aKa,
yerofinuobilt npouece ropeRda B BO3MOMKHOCTh CTO peryanposaliis, BHCO-
KYIO (IPOR3BOAUTCABHOCTD ¥ SKOHOMKYIIOE CAKHTAHHE TOMAUBA.

CymecTBYMe TOOKH KJACCH$HIWPYOTCA MO CARLY M MPHE3BHAKAM®
4} 1o cnocoby obcayskisanuy (pyvHEe, MexaHHYCCKAE K noJyMmexanagec-
kue): 6) no pexuMy Nofayd Toivinsa (¢ MEPHOAM'ECKOH H TIenpepplkHO N0-
Aadeii TonauBa); B) N0 enocoby CHEUTAHHN TOIIHBA — CADCRDIC (D HHX CHKH-
raeres TBEPAOC TCIJHBO B CJOe Ha pellle‘r}ie) M KaMcpHbie {illaKCﬂbeIB),B
KOTOPHIX THEPOL TONVIKDO B CMECH ¢ BO3AYXOM Cropaer BO B3BElLUEHHOM CO-
CTOANUMR; KIIKOE, PACABUICHIIOE ¢ MOMOUIRO QOPCYHOK, W razoofpasuoe ¢
NPUMEIEHICM ra30BHX TOPEVOK; T) M0 B3AHMOCBASH C KOTJOM — BHYTpeH-
e, T.e. HaxoAAuldecd DIYTPH KOTAZ, BICIIHHE, pasMcLlaeMbie NoA NO-
BEPXHOCTLIO TIArPeBa KOTJ, BLIUOCIKEIe, yCTPEHBACMEIC BHE oborpeBaeMoit
TOBePXIOCTH KOTIa.

PaccMOTPHM HEKOTOPhE OCHODIIEE THUK CAOEBLIX TOHOK.

Tongy ¢ HCNOIBHIKHLIM Caoem TOMNHBEA, 10 pyunas TOI'KA, IlpE,ﬂ,HaEHa—
wennas aas obCayuEaHHA KOTIOB HeGoMuIIoH Tenaokoil MomgroerH. LxeMa
VCTPONCTBA TAKOH TOUKM HpeACTABACHE Hd PHC. [1.1. OcHOBHBIM 3JEMEHTOMN
ve SBIASETCS KOJOCHHKOBasd pelerxa [, Cly:Kawas A1 MOAAepHAanHd oA
TOTJNBA, PABHOMEPHUro paclpeaesienns Bo3ayXa o <0k H OTBOAA o6paso-
BAaBLIKXCH 304D K UMiaka. [1pocTpallcTBO  HAaL ROMGCEHKOBOS pelweTxkofl 2,
orpannueHnve ¢ GOKOB CTEHKAMH, a4 CDCPXY NMOBEPXIIOITBIO HATPCDA, Hashl-
BaeICs TOMOHIBM 00beMoM, IPOCTPAHCTRO NOL KOJIOCHHKOBOH PEINCTKOR &,
KyZa MpOoBAJHBAIOTCA 305a H IUMAK H NOCTYyNAeT LOJAYX, HYKIBIH ANS 1po-
Hecea ropedHs TONJHRE, HA3bIBAGTCH 30JLIHEOM.

[Ipu ¢XXArapgHd TOTMIHES TODLIMIEHHOH BAAKHOCTH WaH IH3KOCOPTIHHX
TORJMB YCTPAHBAWTCA OTPAKaTedhHLIC CBOAR! 4, ouy CnocoGETBYIOT NOAHSE-
THIO TEMTICPATYPH B 10MKe, YAYSWAWT HOLCYLIKY TOGNHDE U npougcee rope-

Toeratifo :
|ﬂl:;’-

,_ﬂ“a oy - &y o
LeIoyx ¥ = 05 i e
LR ST G L T
Y RN KR L
S Cr o> I CO S e
-
e = 416
>y

Pie. 1EY. CxtMa TOOKEHR ¢ mpottoll Zonocumkouod peweTRNd ¥ KO-
STDVEUHF NpuMensiembix KOAOCHMKDS

- GBI, & - NPOCTON GpYeuaTHil; 8 — BOAHHCTEIE Spycuarii

pre. IL2. Cxemze pefccake MOROPOTHRIX B E292K0MHXCA «0a0C-
HUKOB
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Husl ero. [IpOAYKTH cropalMs TONAMBA W3 TCIKY OPOXOAAT MeXLy TpyHa-
MH  KOT.Z. ..

Cymma nuourazeil OTBepCTHR B KOJOCHHKOROR  pelneTke A8 Npoxoia
BO3LYyXa K CJ0I0 TORJIHUBA HAIBIRACTCH JKHBHIM CeUeHHeM pellleTKH. B Komaoc-
HHKAX, fIPeUHASHANEHBIX A CKHranHg KPYNIOKYCKOBOTO TOMAHBA, KHBOE
ceueHue coctapager 25—309% miowaan peietiu.

YacTruHas MCXZHH3211MS PYYHOH TOUKE AOCTHTaeTCsl YCTAHOBKOMA 10BO-
POTHBIX UM KEUAKIEXCSA KOMOCHHKOD, CXCMa ICHCTBHSA KOTOPLIX ITOKA3AHA
Ha puc. 11.2. TIoDopOTHLIME B Ka4aioWEMUCH KOJACCHEAKAMH 00Aeryaercs oj-
Ha u3 Haw(oJiee TPYAOEMKHX Onepanuil — OYHCTKA PElEeTRKH OT mnaxa. llps
NOKAUHBAHHH KOJIOCIHKOB MNEPEMCIHIBACTSA TAKKE H TOMAHEO, 4TO HHTEHCH-
(GHDUDYeT roperye.

- Tonka ¢ NOABHKHLIM CI0eM TOMAHBA. K 9TOMY THIY OTHOCHTCA TONKA ©
LCMUIOH PCIICTKOH, ODecHeunksaruiasl HeupepsiBHOe IepeMellelHe TOMLIHBA
BMECTe ¢ KOJOCHHRAMH pelleTKH, NMoMellenlbiMH 114 UCMNAX, HALCTLWX HAa ABC
napus koxec-sncagouck (puc. 11.3). Cxopocrs ARBYMKEHAS PELUIETKH H3MEHS-
eTeH B Ipeaeaax 2--30 m/n.

Koaocuuxy coBpeMeHHLIX Pelerox NpoicTanaaioT cofoll cLeMHLIe one-
MEUTE, JAKPCOAACMLIE Ha HCCYIUEH YACTH DETHETRH, Y4TO YIPOINAET 3AMEHY
iosecHikos, Ilennsle peteTkl TPHMeHSIOT 1A KOTJOB 0O/BILION TenNnoBoH
MOITROCTH.

. Tonka pas cxuranus razeolpazHOre TOMIMBAR. Jlus CHMEraHuE raza s
TOllKe NPUMEHSIOT adOBHC IOPCJAKH, OCHOBHHM Hu3HAYEHHEM KOTOPHIX sB-
JeTCA 00pasoBaHAe a30B031yWIHON CMECH H CO3LANNC YCAOBUA JA yCTOil-
HH10ro ee BoCiIaMeHeHus. CYWECTBYIOT PasjHuibe THUNH H KOHCTPYKLHKI
TOPCTIOK.

[fa pue. 11.4 nokazzda onHa @3 rOpenox HILKEKUHOMIIOro Tana. Pafora
€t NPOHCXQNHT CASAVIOUIHM DGP&SOH‘K: ras HUCT}’TI&ET BAOAbL OCH TOpPE/JEH B
conao I, BuyTpr ropenkm wepes peryanpycmbiil KOJBUEBOR 3a30p INEPHICH
6 noxcacuaaercey wosiyx. B cMecnTeae 2 ras mepeMemispacres ¢ BO3NYSOM
H VOCTYnaeT B UHAHHAPLYECKYI0 Yacrn ropenxu. Ha ee Gokosof nosepruo-

Prc. 11.2. Tooka ¢ uennoR petmernod
i — tynkep; 2 — muficp; i — sarsop; 4 —

I OERMVILSACH KOIOCHAKOBAA pelmicTka: & —
‘h‘“‘—‘“\ & HOA3Ta BOSANXE; 6 = LWLIARUCHHRUTEIL

flaxenaeyiz
WAas

Pire. 114, Tapeaxn AaA CHATAHHA CAI0BOTD
TOmARRA

iy Ay Fizs
\i- b -‘\&\\\‘ b ‘{//f/

iz )
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CTH PACTICJOKERH OTRePCTRA J, 4epe3 KOTOphe CMech ra3a ¢ BO3AYXOM Io-
CTYNAeT BHYTPH TOIKHE, rle cropaer.

Mnst caUran®a rasa b TONKAX 'IYTYHHHX OTOMHTEAbHBIX KOTAOB THIA
PHUUCTO-mu, «YBuBepcad» K I, MPEMEHSKTCHS C XODOUIMMH TNOKa3aTe-
JaME ARPOYIHOHHEIS TOPENKY, HIIOTOSIFEMBIC H3 NepdOpHPOBAHHLIX TRYD
H yeranaBARBacMble B HHAKIICH gacTi TONKH. ['a3, RHIXOAANIME U3 OTBEPCTHH
$py0, B Tomke cMmemuBaercs nyrem  Auddysud ¢ BO3AyXOoM, NOCTYIAOWIAM
yepes KOMOCHHXOBbe pemeTRu. Temieparypa no JIEHe TONKH Oogee pas-
HOMEPHa, UeM MPH FHKEKHHOHILIX rOpPeIKax. :

[IpH CHEraHEM TONMEBA 4 KaMmepHuUX Tonmkax (haxkesbEmix) OBHUHO Ha
WX CTCIIKAX PA3MEIIAIOT IKPaHKELE NokepXHOCTH U3 TPyO. Bo Bpems pabGo-
TH KOTNA R HUX UHPKVAHPYCT BOJa, KOTOPasd yepes KOJIeKTOPH BKAHaeTca
p OONIYIO IMPKYIRIUOHHYIO CHCTeMY KOTJA. Daarogapsa sToMy KHpAnaHad
XnaAKa NpeioxpaHgercsi OT BO3MSHCTBHS HLICOKHX TCMOEPATYP H LIIAKOK.

OcKOBELIE MOKA3aTeIH TONOK: MOIIHOCTb, TeNJAOBAA Harpy3xka KOJOCHH-
KOBOH PeLIeTKH H TouuuHoro mpocrpancrsa, KI1A,

rnasa 9 KOTERbHLIE YCTAHOBKM MANOR M CPERHEA MOLLLHOCTH

§ 46, OCuue cBeASHXA O HATENLHLIX YITAHOBKAX

Koreavroii ycraﬂoﬁﬂcﬁ HA3BIBARTUY KOMILJICKC }'CTPOﬁCTB, npejiHazda-
YeHHBLIX A% BLIPaGOTKK TENAODOR SHEPrHH B BHie ropsvyeH BOAH HAH Oapi.
[naBLol YBCTHKY $TO0 KOMIJIEKCA #ABJAACTCA KOTEl.

[ 3aBHCHMOCTE OT TOrO, A5 KAKOR IeNH HCNOJNL3YerCs TeNjoBafd 3Hep-
rHd, KOTEALHLIC NOAPA3Ae/AIOTCA Ha SHepPreTHyeckye, OTOMHUTCIALHO-TIPOUS-
BOICTECHHLI® H OTCHHTEJIRHEIE,

DHepreTHUecKHe KOTeJbHLIE CHAGKAIOT MapoM NapOoCHAOBHE YCTaHOHKH,
BoIPaGATHRAUAC SJCKTPOIHCPTHIO, H OOBYHO BXOAAT B KOMIICKS JCKTPH-
yeckoft cTaHnud, OTONHTEABHO-INPOUIRO,ICTREHHLIC KOTeJbHER COOPYKANTCA
KA MPCMLINNENNEX TPeAIpHATHAX H obecmennraor TeNI0BO# Jlepraed ci-
cTeMbl OTONAEHWA W BeHTHAALEH, TOPAYCro BOAOCHAOIKeHHWS 3/ aHdH A TCX-
HONOTHUYECKHe mpouecchl nponzsoacTsa. OTONHTCALILIC KOTEMLHEE NpeiHa-
3HAUAIOTES AJAA TCX KC OeJei, HO OOCAYRNBAIOT Muake # ofIICCTBeHHbE
saagpa, OuK aenwrest Ha OTACJALHO CToqude, COJOKHPOBAHNHE, T.e. OpH-
MLIKGIODLEE K APYTHM 344HMAM, M BCTpOeHHBE B 31anpst, B mocneianee spe-
MA BCe WAINC CTPOAT OTLEALHO CTOAUIHE YRDYNHEHHER KOTCIALIBC ¢ pacie-
TOM Ha OGCAyHRAWWe TPYNOLl 3AALHH, XHJICTO KBapTatd, MHKpopaioua.

YeTpo#cTBO BCTPOGHHBIX B sKMJbie 1+ 0OIMCCTDENNBIE 3AAHHT KOTeHhHHX
B HACTOsIIee BPCMs LONYCKACTCT TOMALKO MPH COOTBETCTBYIOWEM 00OCHOBA-
HHY H COIVIZCOBAHHM C OPraHaMH CAIIHTEPIOrO Haisopa.

B 31aIHAX ACIKOALHEIX yupeaerft W y4cOILIX 3aBeACHHE BCTPOEH-
[IHe KOTeqsHHe JIOMYCKATCA TOJBKO LA cofcTBenHn X Hyxa. [Pasmcluenne
KOTEJILHEX B GOMBHHUHLIX Koptiyeax poabme I¢ gomyckaerca. Mx pacnona-
TaT B 0TSNbHLIX XQ3AHCTEEHHBIX KOpPNycax. _

MAaKCEMaNbHAS MOTNIEOCTh BCTPOCHHEIX  KOTEJNBHHX He JoKHA MPCeBhl-
wath: TpH pabore Ha HAKOM W rasonbpasEoM Tomamse — 3,5 MBr, Ha
TBEDAOM TOIVIHEE, B 3aBHCHMOCTH OT CEPHHCTOCTH M 30J5HOCTH, — 06—
1,7 MBr. He pazperiaercs pa3McliaTh KOTeAbHEE NOJ OCHOWHAIMH HOMCLIC-
HYAMKE 3ZAUdHd OOIUISCTBEHHOTO HA3HAYeHHs (TODrOBEIMH 32NMaMH MATaRH-
goB, Qofie ¥ APHTCALIEMH 3aJaMH 3PEJHULHANX TPCANPHATHH, KAACCAMHH
AVAHTOPHAME ydebHWX 3aBeaclufl, rPyNNOBHMH KOMHATAMH JIOMIKOJAbHDBIX
yupexacuuil). '

COICKHPORAAKLIC KOTCALIBE YCTPANBAIOT 8 XKOMMYHAJILIO-OBITOBHX H
NPOM3BOACTECHHBIX MPELNDUHTHSX, CCAH OJHIOCTE PACTIONOMEHNA HX Fe
BIESAT HA TeXHOJAOrHYeCKHe MpOoUecchl NpeH3RO/CTBa, HC yXyIXIraeT Cadu-
TAPRO-THIHEHMYECKHEe YCIOBHR M JOMYCKACTCA HPUTHBGUOMKAPHLIMA HOPM2-
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My (He CO3Zaer MOXKApHYKW onacHocTs). OTaerbHO CTOAIUME KOTENMbIIBE ¢as-
AyeT pasMcllaTh, KaK [PaBUAO0, B LEHTpe TEMJIOBBIX HAYPysoK ¢ YueToM
PO3bi HETPOR.

[Tnontazka nag CTPOFTEIRCTRA XOTEABHLIX OOJXKIAQ yAOBNETBORATHL Tpe-
Gopanuam CIIull IT-M.1-71 u Z0/KHA OBTh yBH3AHA C IPOEKTOM TJIAHHPOB-
KH { 3aCTPOAKH HACCJEHHOIO MYIKTa.

KoTtenearie mMajol MOUHOCTA (HHI#BUAYaJLHBIC H IedoJbllHe rpynic-
BLIC) OGLIYHO COCTOMT M3 KOTVIOB, UMPKYJSHRHOHHEIX W NOATHTOYHLIX HACO-
COB K TArOAYTRGBUIX yerpoiicTn. I1pH yeraHOBKe HAapOBBIX KOTAOB AOUOAHH~
TeNLHO YCT2HABJIHBAWT KOHAeHcawnoHHue 0akd, NHacocul A Mepexatki
KOHACHCATA H TEMNAOOGMEHHHUKH. D 2aBUCHMOCTH OT 3TOro 0O0PynoBandd B
OCHOBROM OlIPEjIeJsioTes PasMephl NOMCILCIER KOT€NLHOM.

Kotcapuble cpennefi u Goabinofi mouHocrn — 3,0 MBr n suitme - oT/iH-
UAKITCH CIOXHOCTEI0O O50DYACBALMS H COCTABOM CAY KelHO-GhiTORMX noMe-
uenri. KpoMe xormaoB, HACOCOR H TArOAYTLCBLIX YCTPOKHCTD OHH HMEOT 1G-
NOJHHTCALILC NOBEPXHOCTH HarpesBad {3KOHOMEH3ED ¥ KO3AYXOIOAOrpeBa-
Tean), 00OpY/IORAHAE AJA BOOOUNOATQTOBKH, TOMIUBONOAAIONIME W UiTAKO-
YAANKOMHE YOTPOHCTRY, 1e/I00OGMEREHKH, YCTPOHCTBA aDTOMATHKA M Ap.
O6bLeMAC-IAGNHPOBOYHBE PEUICHHS 3THX KOT&ILHHEIX JUNIKHR YAOBACTHO-
pATL Tpehosannum CAHATAPIKX I1TOPM MPOEKTHPOBAENSL NPOMLIULICHIIEIX
npeanpusrufi (CH 245-~71), CHull 11-M.2-72 u 11-35-76.

§ 47. Tuns! xoTNOB 4NA TennocHabwenwa 3aaHmws

B oTonsre nHhX KOTCADHLIX Mafiofl H CPeAHEH MOLLHOCTH NPHMEHHHVCH
B OCHOBIIOM YVIVHHBIE CEKNHOHHBE KOT/b. B mocaeaHde roaul MYOMLILIEH-
HOCTh LPHCTYNHAA K BEIMYCKY NPOrPecCHBHBIX KOHCTPYKLME CTA/BHDIX KOT-
NOB, XOTOPHE B HACTO¥IEe BPeMsA MOJAYYAIOT NPHMEHEHHE H PacHpoCTpaue-
HHC.
TexHuueckuit nporpece B PA3BHATHH MAJBIX OTOMHTEJBHBIX KOTAROR tpH-
ABJSETCS B COXPALISHHM [OCTZBKH KOTJAOE POCCLINLIO H B OCHALLEHHY HX
MOOIJIBHLIMY TONKAMIT H HAJIeACHON aBTOMAaTHKOM.

Texnnueckas XAPaKTCPHCTHKA KOTJ2 MPOU3BOLHTCHE DO BeJARUMME 1D-
BepXNoCTH narpepa (Fy, M%), T. €, 00 TOW NOBEPXHOCTH CTCNOK TPYS ¥ Gapa-
fAHOK KOTJZ, KOTOpAd ¢ OXHOH CTOPOHBI OMBLIBAETCH BOAOK, # ¢ ApYyroi —
ropaudMH razamu. [TosepxHocth HArpesa KOT/IOB H3MepSieTCSl MO rasoBoil
CTOPOHE. _

C 1960 r, nyryupbie KOTJLI, KPOMC TOrO, CTAJH HIMEPATLES TEMAGTEXHN-
YOCKHM [MOKAJaTeJeM —- KBAZPATHHIM METPOM YCJOBHROHA MOBCPXEGCTH HA-
rpeza  (Im? YITH). Kpagpatireifi MeTp YCHOBHOH NOBEPXHOCTU HArPeha ~—
BCJAHYHMA TAKON MOBEPXHOCTH HATPERA YYTYHHOrO CCKRHOIIOIC KOTNa, KCeTo-
‘pas npH pabore ¢ PYUUDIMII TORKdM! Ha COPTHPOBAHHOM AHTPAIHTE I TEi-
A0BOM HANPAKEHHH 2epkasd  roperds, pasuom 582 thHe, Ur/m®, aaer
11,6 Tuic. Bt tenna npu KILO He Menee 0,7,

flo Bray renaoHocHTens KOTAL PasAesioTcs Ua BOAOrpeiiHbie o Napo-
pbic. OCHOSHLIMH JOKA3ATENSAMY ROJUCPEAROID KOvNa ABRAAICA TCIIO@aa
MOIIHOCTE, T.€. TCIJONPOU3DOANTEILHOCTE Q, U TeMuepartypa BoAb {; oe-
HOBHEIMH NOK&3aTeNsiMH NAaPOROro  KOTAA — MapolponIBOAKTCALICCTs D,
JagAedHHe p ¥ TCMIepaTtypa f,

DKOHOMHUYHOCTh KOTITA (HIEHHRACTCH ero KOSQOHIHCHTOM NONC3Noro aek-
CTBHA, KOTOPHA IS BCEX THIIOB YYTYHHBIX KOTJOB, palOTawlliuX Ha The)-
acM tomyuee, parer (L6-—0,7, a npu paBorc Ha rasoobpasnoM TOMAMEL -
0,8---0,85.

CaMBIiMA MaJaRIMHU YYTVHHBIMH CCKUHOHHIIMU KOTJAaMH ABAAIOTCI KOTIH
cucremp BHHHWICTO-mu, KUMM, KUM, vycranasaupaesxnie B Heliousiiiy
3AAHHAX W OTAEJbHLIX KBZpPTHPaxX. JTH KOTJILI BEITVCKAIOTCA TROMELNISH-
HOCTBI0 ¢ MOBEPXHOCTh Harpesa 0,69—4.23 m? u vrenansoi  MCUIHOCTLIO

7000--50 000 Br.
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puc. 11.5. Myrvunuh soxorpefnnd xorcn BHHUCTO-mv

Ha puc. 11.5 nokasanm xOTell CHCTEMEL BHHUHCTO-my. CeRIUHH KOTJA
COEARHAIOTC MeMKAY €00l KOHHYECKHMH HWINENAMH H CTHKELIMA gonta-
My, NPOXOANNHMH 9YcpPe3 OTBePCTHH ITHX punaenel. TloBcpXHOCTDL HAarpena
pepennehi cexunn 0,24 ¥, cpemueir 0,32 m* u sagueh 0,3 Mm%

ManoMerpaxiipie KOTAbI 060pyA0DalH BHYTPEHHHMH TONKAMH Aas CHH-
rafRs BHICOKOCOPTBOTO yraa i raza. OHH YCTAHABNKBAITCSH EENOCPENCTBCH:
HO HA OAHODAANYI0 KAAAKY KUPNHYA HIH Ha JHCT cTalad 1o BOHJIOKY, CMO-
YeHHOMY B THHHHOM pacTpope. [lian 0TBOJ2 NPORYKTUB CrODAHHA TONAKEA
B BepXHelf yacTH KOTJa MMeeTcd HYIVHHbIR naTpyBOK ¢ pery/HpyRIinM
Apocceab-xaanaHoM. JOmycTHMOe TEMIODOe HAUpAXerHe IOBEpXROCTH HA-
rpesa korTaop BHUHMCTO-mu npr pabore Ha COPTHPOBAKKOM aHTPALHTE
mapxr AK 900011000 Bt/m®

UyryHEbE CEKIMOHHLIC KOT/AE 0O/bUIero pa3’Mepa CocTosT Wi ABYX na-
KeTob (ABYCTOPOHHHUE) W PEJIKO H3 ORHOrO NMAKETa (onpocropornue). Tlake-
TLl H3 CeKLMi YCTAlaBaHBaloTes vy (OKOBLIC KAPMHMHbE CTCHKH TOOKH, KO-
TOPHIE CAYKAT OCHOBAHHEM A KOTJOB, Bee 31 KOT/B HMEIOT HUKHHK OT-
B0l AWMOBHIX rasos. Jlas HHTEHCHDUKALUA nponecca TOpeHHI TBePioro
TOIJIHGA B KOTAAX NPHMCHSAIOT BEHTH/IHTOPHOC AYTHE.

Ha puc. [1.6 moxasaw dyryDIHH CEKILMOFKEN ®OTCJ «YHEBepcadu-fi»
(KY-2), KoTOopmH ABAAETCS MOMCPHARZUICH XOPOWO 3dPeKnMeH0DaBINEX
cebsi KOTAOB «¥Yrupepeans. O MoxeT 6niTh JBYCTOPOHIIAM {puc. 11.6,a2) ¢
nogepxuocTbio Harpepa 19,8—46,2 m* H OJHOCTOPOHHUM (puc. 11.6,6) ¢ no-
BEPXHOCTBIO HATPERA 8,4—-15,9 M”, Tonxa — Buemuas (MO CEKUMAMHA KOT-
J'[a)_ HHMOBLIQ raspl 12 TOTTKH MOAIEMAMTCA BBEDX, OMLIBAIOT NOBEPXHOCTH
ceKUd#t H, UOBEPHYB BOKDYT BEPTHKANbLHLIX pasaeHTebHbIX . pefep CCKUMf,
OIYCKAIOTCSI MO Ta30x0/1aM, 00GDPa30oBaHEBIM pe6pamMH ceklHli, B cOopHbe
EHpHOHUIHbIE razoxojsl KOTJAa W fAajee B 60[)03. Cexnuy KOTMOB NOKPBIBAIOT -
e MACTHUHOR Temjonloafuuedl, B covTan KOTOPOH  BXOAUT (ho 00BEMY )
70% Geaod ranesl B 30% acGecToBoll XPOWKE. Perynuposalne TATH OCyIlle-
oTBASIETCH wHGepaMHi ¢ MOMOMIBIO TPOCA C MPOTHBOBECOM, BHBEAEHHEIM HC-
pes cucTeMy 6JI0KOB Ha (PPOHT KOTVIa.

Kotea <YEHBepcan-6» npeiHaspadacted AMHM Tenuonorpe(ASOWMEX CH-
cTeM KHABX K o0lecTRCHHEX 3AAHHN €O CTATHYECKUM IJaBheHHeM B HUX
10 0,6 MIMa. JonycTuMoe TemioBoe HANPAMKEHiie NOBLPXHOCTY HarpeBa 8O-
AorpeBHEX KOTAOR «Ynusepcaa-6» — o 15000 Br/(u-m%).
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Puc. 11.A. Katea s¥uupepcax-Ga

Kpome kornor BHUWUCTO-mu u «YHuBepcan-6» 5 CCCP uarorosisior-
csn o ﬂpyfﬂe THIIBI 'iyryHthx CEKITHOHAKWX KOTJAOR C ]'[OBBpXHOC’I‘EPQ Harpema
10 80 m¢ u Tenuonoit MoutHocTho Ao 1200000 Br. OcHOBHBIE TeXEW'IeCKHE
NAHHELIE 0 UYTYHHBIX CEKUHOHHLIX KOTI&X NPHBCJENbl B MPHI. 4. :

§ 48. MpepoxpaHHTensHbie YCTPOHCTBA
M HOHTPONLHO-U3MEpPMTensHsle NpHEopL

UyryHHbe CEXKIAOREBE  KOTAL — BOAOrPCHIbe ~- DpeAEasHayens . and
rarpesa Boju o 115°C, Ho npH yCTakOBKe NapocGOPHRKOB, COOTRETCTRYIO-
meft apmatypnl ¥ NPUGOPOK OHF MOTYT OLITL HCNOABIOBAlLl KAK MapoBLE
npu s Ao 70 kila. KoTAw ¢ TakHMH DapaMerpaMu TemOHOCUTENSs OTHO-
CATCH K KATEroHH HWGKOTO JABJCIHA, 110 W JUI8 3THX KOTJIOB MpeiycMmar-
PHBAIOT YCTPOHCTRA, obecneunBaliye GeaoNacHoeTh HX paBoTLl.

Jlng BogorpeiiEbIX KOTJIOB NMPeROXPaHSIOUEM YCTPORCTBOM OT NOB8bille-
HHA B HUX AABJAEHHS MOrYT CHYXKHTh 0OBOAHLIC JHIHH ¢ cOpaTHBM Kaarna-
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gamit {prac. I1.7), mpomyckaounie enay B HATPABACEHE OT KOTIa X Tpyho-
npeBoay cueTeMil otomaends. [Ipn TAKOM HECIO0KHOM YCTPOHCTDE, ecai 3a-
JIBEKKHE, VCTAHOBJACHHDbIE ¥y KOTJAA, nodcMy-AH00 CKAEYTCH 3aKPhIThIMI, TO
Bce PuBHO CBASL ¢ aTMochepoll uepes pacwupPUTEILHELIE COCYZ He Hapy-
IIHTCA.

Eean wa rpy6onpoBOoAe MeRAY KOTVAMH B PACIHPHTCABHBIM COCYA0M
KDOMe YRA3AHHhX 3ajlRHAKCK HMCCTCA Xpyrasd xakag-avlo sanopuad apma-
Typa, TO AOJIKEE! OBITE YCTAHOB/EHB PHIYAIKHLIC NPEIOXPAHUTE IbHbIE Kid-
-naubl (pue. 11.8).
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o — OfpATANA Kaanad; O — YCTaHOBKZ OGPATHOrD Kknanana; [ — Kored; J--3aisumen; §— ofpatasi
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Pire. [1.8. MIpeacxpaunreaApnui waaman
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[lapoBlie KOT/IB IPH Puss A¢ 70 klla cHadKalOTCsH NPEAOXPAHUTLA hiM
YCTPORCTHOM I B THADABANIECKOro 2datsopd. (xeMa 0JEOFO HI TAKHX
NpesOXPAHETEAbHRX ycTpoiicrs npuseacha na puc. 119, Cymmoers ero pa-
GOTHI COCTOHT B CACAVIOUIEM: [UISL 3aPSAKH UPE/IOXPARUTCALEOIO YCTPORCTEA
OTRPLIBAIOT BEHTHMAL / H2 BOAONPOBOANOH TPyGe H KOHTPOJhHHA Kpau 2,
yeraHoBJAeRHEIT na TpyGe 8. TpyOun 8, 4 w1 § 3anoAndoT 10 TeX HOp, Nukd
POJA He moTeuev Ms Kpama 2. Beicora TpyGn 4 onpejenserca no padbouemy
AABJACHHIO Tapa B KoTjie (pu padodeM NaDICHEH Puss===O0 xlla ee anicora
H=>5-1==6 m). [Ipa 2a8JeNHN Napa B KOI/E BbILC JOUYCTHMOrO lperea:
ypoBRcHL BOAB B TpySe 3 Joxomwr o HiH3a TPYOH 5, noc/e uero ypasHOBC-
LIUBAIOUINGE cToNG BOALI TDpH JadbHelieM UPesHMICHHN AaBJACHAS yiKe ne
YBOAKUHBAETCA H ROAa swmbpacuBactca B 0aK, CTEpHEBAR BLIXON Mapy HO
koTaa uepes Tpyoy & u Gak B atMochepy. TpyGa 4 CHymHT A BO3BpaTH
oAbl U3 HaKa B 3aTBOp ocae CHHXXCIHA JaBaedHd.

Jnsa Geaonaciiofl M NPEaBHABKUA SKCNAYATAIEH MapopBie KOTJL KpPOME
NMPEeIOXPAHHTENBHAX YCTPOACTB CHabKaloT BOAOYKAsaTesbHEMH fnpHOcpa-
MH, TIPOGOYNEIME KpaHAMi H MAaHOMCTPAMHA: DOAOYKa3aTelbHke 1DHOOPL
APHCOEJHHAT K NapOROMY W BOAAHOMY POCTPARCIBY KOT/AA; MPOSOIHEL
KpaHH YCTAKABAUBAKY BMECTO BTOPOre BOJOVKasaTeasHoro mpulopa ta
koraax He60MLIUOH TenJAoBOH MOIHOCTH, MAHOMCTD COCAHHACTCA C NAPORKIM
APOCTPAHCTBOM KO1JIa ¢ MOMOMbI0 CHPOHHON TPyOKK ¢ TPEXXONOBLIM Kpa-
HOM.

Jas yuera pacxosa NATATENRHON BOAL, [()aRaeMoi B MaPOBOH KOTe,
UAN BOMAB, DHPKYJHPYXILEH B CHCTEMC BOIAINOTO OTONJIEHHS, YCTAHABAHBA-
107 BojfloMep Wian ArA(parMbl. Jlis uamepeHds TeMuocparyphl BOAH, OCTY-
naoinell 8 cHCTeMy BOJNHOrG OTONJCIES K BO3BPALAOUICHTR B KOTCH, HpC-
AlycMaTpHBAIOT B CMeUHanpaby yraspax (ruan3ax) rcpmomerprl. Db cHcTe-
Max BOAAHOIO OTOIJIEHHS C MCKYCCTRRHHO UHPKYAAUMER V KAKOI0D HACO-
ca DOMIKHH ORITL ABAa MaHOMeTpa: OJMH — HA DcachiBalonlem naTpyoke me-
pell HAcOCOM, a APYTOfi-——- lIa HAIOPHOM MNocae Hacoca. KpoMe Toro, peKo-
MEeHAYeTCs [PHMEHATL Peryyarop ropeina, ofecneyypalomlill nonyuesne 24~
JIAHHOA TCMNCPATYPH ropsiuell BOAb, 4 TAKXe aBTOMATHYCCKOS DEJIOYeHNHE
MOAMNHTKH CHCTEMB BOMOH MPpH MUHHMAALHOM YPOBHE CTDiHMH €€ B Paclik-
DHATENEHOM COCY/le H BHIKAWHEHKE MOANATKA TPH JOCTHIKSHHH MakCHMadlb-
HOr0 YpOBHS.

§ 49. OcHOBHbBIE NPHHLPMNBI NPREKTHPOBAHKS KOTERbHbIX

B npouecce pazpaBoTky CTPOHTENLHOTD {POEKTA 3A8HHS CO BCTPOCH-
HON HJIH OTAENbEO CTOANEH KOTEJLHOH HHXKEUep-CTPOHTENb NOJXKeH YUHTHI-
BaTh Bce cneunpuueckde TpebOBaHHA, OPe/bABNAEMBIE K NJI3HAPOBKC KO-
TeAbHOf W pasMelerdn obopyiosanumd.

BCTpOGHRYIO B 3aHHe KOT&IhHYIO Caejlyer PacmOJONKKETL 10 DO3MOKIO-
CTH B UEHTPAJSLEON YaCTH TOIBATA HAH LOKOJBHUTD 3TAXH ¢ OKHAMH, 0b-
pPameHHbIMI{ BHYTPh KRapTaia, 1 0OOCOOJCHILIM BXOAOM € YAUHNE! HAN M3
TaMfypa JeCTHHURON KAeTKH, Bhixojine jJBepH KOTeNhHOA J0MAKHBL OTEPLI-
Barhea Hapyxy. leoGxoakmo, 4TOGH BCTpPOeHHAs] KOTeAbHAS HMesaa Hecro-
paeMoe MepeKphiTHe, HElPOHHNAEMOE JIIA Ta30B M ¢ XOPOUICH 3BYKOHIOAA
iHell. :

Pasmepnt noMenicHH# KOTCADLLOH ONPEAISIOTCE TadapiTAME pasmMeldae-
MOro B HHX 000pYAOBaKNs ¢ cODMACHIEM ONpeIcHer LX Tpebonandi, obe-
CHeYHHAIIIMX YAODCTBO MONTAKA, IKCOAYATAUHH I PEMOHTE OGODYNHOBAHMA.
KaK MPaBUJO, BCE KOTAK PACNOJAAFaloT QPONTOM N0 TPAMOE JHINH DAPAN-
JeJBHO HapPYXIOH CTeHe, B KOTOPOH HMEKTCA OKHA,

Mpoxoas mexny KoTJamMu OPHIEMaiorT 1e MeHee 0.7 M. 3 HOKOTOP&HIX
caAydYaAx APEeAYCMATPEBAIOT YCTAHOKKY chapesHplX korsios. Paccrosunuwe ot
KpaiHHX KOTJOB A0 CTEN KOTeNbHOH A0MHO OhiTh ie menee 1 m. Mesay
@POHTOM KOTJIOE H TTPOTHRQNOJONKHOH CTCHOH PACCTOANHE NDHUAHMACTCAB
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3ADHCHMOCTH OT BHJd TOIJIYBA, CNOCO6A MOJATN €ro B KOTEJIbHY I, THITA KOT-
70B H WX pasMeuleHus. [Ipu ycrawoRKe KOTJIOB THIA «YilHBepcals B CKH-
F4HHM B HHX TBCPAOrO TOMIHBA 3TO PACCTOAHME J0AKHO OHTh 3—3,0 M,a
npu yerzHoske kotaok BHWHCTO-my —1,5--2 M, 3a  KOTaamH cresyer
OCTABJAATL AOCTATOMHOS MecTO Aas Goporer (1—I1,6 m). [1pu ycTaHOBKE KOT-
ao8 BHHUCTO-mu ¢ oTBOJ0M AZRMODHX rasop yeped narpydok nenocpel-
CTBEHHO BO BHYTPHCTEHHbill JIBIMOBOW KaHaia JOCTaTodlo pPaccTosinie oT
KoTya g0 ctelbl 004 M.

BeicoTy noMenieRusi koreabuoft caciyer npuIHMaThL T2KOM, YTOOH obec-
NCYHBANIOCH VAAJeHHe W3OBITOUHOTO Tendd, Baard W rasa nz pabouch 30HM,
Ho He mence 3,2 M. PaccToamye oT Bepxa KOT/AA THNA «YHuKepeas» Jo nepe-
KPHTHES no/nxHo Buits He MeHee | M. B oTacanno cTOSMHX KOTE@NBHBIX KAK
[0 COOBPaXKeHEAM IOKAPHOA Ge30nacHOCTH, Tak ¥ Jun fonce yaobHoro o6-
CHYKHBAHHA KOTJOB PacCTOsAlHe OT BepXa OOMYDPOBKH MO HHMHWX KOHCI-
DYETHBHBLIX MACTel HEePEXPHTHH IIPARAMAIOT HE MCHCC 2 M.

B Kotcabltof ¢peiHeR M GONBLION MOLIROCTH CAELYeT HpelycMaTpeBaTln
OTAENbHME NOMENIEHHS JIAS8 BCHOMOrareanpllioro  0GOpyAoBauus (HACOCOS,
BCUTHJISITOPOB H Zp.). B OTOMHTEABEHX KOTEARHRX MATOH MOULIOCTH 11ACG-
Chl W BCHTHJIATOPb 00bLIYN0 YCTAHABAHBAICT HEUNOCPEACTBEHHO H KO-
TeJbHbIX.

B kaxno#t xoTteannofi AOMKIL OHTL CAYXKeOHO-ObITOBHIE NOMEN(EHES
(rapaepobras, TyaaerHas, Ayuweras). Yuceno cansgtapublx npuOOpoB (yHH-
Ta30B, MHCCYAPOB, YMEIBATBHEKOB) H AyWEeBHIX ONPEAeSseTes no yachiy of-
CNYNUBRIONErQ KOTeALHYIO Nepconana. B TyaseTHoll KOMHATe KOTENBROW
ZONYCKAGTCA HMETH O/IWH YHHUTA3 4 OJIHH YMLIBAJILHHE, CCAE YHCA0 MONL3Y-
I0WHXCA TvadeTHOH He npeebniwaer 20 nenopex. Yucao pymen JOMKHO OLITL
W3 pacuera oJAWH Ayl Ha KaxAaule 10 4eaonek o6CayKHBAIOMIETO KOTEJEBHY K
nepcorana. _

[Tpu pacucrc cayxelipx NOMeNIeHHH HEOOXOAHMO PYKOBOACTBOBATHCH
CHull 11-92.76 u wrarinM pacnucadnenM ofCayKHBaONEro nepeonana, yc-
TAHOBAEHELIM MHHHCTEPCTBOM KOMMVHAJLHOTO X03fHCTB2 PeclyOJnKH.

Kaxayw koreabhyio caeayer obopyiloBaTh COOTBETCTBYIOUIEH LeHTHMIA-
uped. YraneHue d30RITOUHOID Temd H I'd3a W3 KOTEAbHO, BCTPOCHHOW B
apadne, 00ecneYHDACTCsT IYTLCBLIMH BEHTHANTOPAMH, 3a0HPAIIHMHE BOZAYX
iz BepxHell 30Hb KOTeNbHOH W MOAAUIAMH ero B TONKy koria. Uag yaa-
JCHHS H3OBITOYHOrO TEIia H Ta3OB H3 MOMELUeHHHK OTACILHO CTOSHLIMX KO-
TennHLIX LedecooGpa3HO YCTAlaBAHDATh NAEHACKTOPH H KPBIIIIbIE BeHTH-
Asiroprl. KoanuecTBo BO3Ayxa, 3a0uDaeMoro Ui KGTeNhHON AYTHeBLIMH BEH-
THASTOPAMH, B XOJOAHBMI IePHO. He NOVIKHC npesbiwarts 75% ofiero
KOAKUECTR2 TIPHTOYHOTO BO3AYXA, IOCTYNAIOLEro B koTenbRvie. Yucrhit Bo3-
AVX ROMKEH NOAABATbCA B KOTENBRYK MEXAKRHYECKOA MPHTOYHON BEHTHJIS-
[Hed AW YCPe3 OXOMIbe PpaMyru.

Mpn razoofipagiom TONAHBE BLITAMXHAY BCHTHAADHA Q0JXHa 0BCCHCUH-
BaTb 1€ MEeHee 9eM TPeXKpaTHuIfl Bn3ayxoeliMeH 6Ge3 yrneTta Bo3ayxa, 3dabu-
paeMoro AyTbeBLIME BeHTHAATOpaMH. Ilomada npHTOYIIOH BENTHAAUHKE A0J-
JKEA COOTBETCTROBATb OOINEMY KOJWUECTBY BO3YXA, YAaNseMOro H3 Ko-
reaplioff. llInfepe GopoBoB HMRIOT OTBEPCTHA AJs NPOBETPUBAHHA TOMNOK
HepaGoTalolHK KOTA0B, ,

Kaxaan koreabHzaa o0B0OpyLyeTcs BOAONPOBOJOM H Karasusanueh. [Tpw
NPOCKTHPOBAITHY BOACINPOBOLA H KaHAMH3AUKH HALNEKHT PYKOBOUCTEOBATY:
cs CHull T1-35-76.

§ 50. Onpepenenne HEOOXOZMMON NOBEPXHOCTH HATPEEa KOTAOCB

HOBEDXHOCTB Harpeepa EKOTJA0B ONpedeadioT HCXO0Ad H3 MAaKCHMaJBbHBIX
TENXOBLIX HAMPYSOK HA OTONNEHHE, BEHTHJ ALK, ropsavee BOILOCHaﬁ}KeHHEH
TEXHOMOTHUECKHe HYXAbl (ECAK OHE MMEITCH).

CyMMapHyl0 NOOBePXHOCTL HArpesa KOTAOB X[y, M?, ONPEACAAT IO
opmyse
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iz ‘q‘m”’Q“ . (11.18)

rae 1,15 1,2 = xooduuuent 3amaca, YIHTLIBAROWAE HCUPOM3BOLHTEIbALIC WOTERN TE0.14
nfopynoBanxen KoleaLunil B TPYGONPOBOLAMH, IQ KUTODLM TeILICIOCHTEMh TPRAHCNoplu-
pYeTcs K MECTdM cro norpelnedys;

EQp — MEKCHMAARHER PACTETHAI PACXOA TENAUBON 3LCPrHd, B,

§=Qu/Fx -~ LOTYCTHMOE TCMJIOBCE HZUPHMCHAC NOBEPXBOCTH WATPERA KOTJ4, Brimd.

Tunsl KOTAOB HO BHAY TENAOHOCHTEAA ¥ JlapaMcTpaM H HX GO0 alpe-
NeNAI0TCA HAZHAUEHHEM KOTIOB, HEcoOXOAMMBIM a8 notpefdureaci cymmap-
HEIM KOJWYeCTBOM TENaa H MeCTHLIMH yCHOBHAMM.

[lpr ycranorke XoTioB B ralapHTax OTAMIHBACMOro 3AaHHT Y4CA0 RX
A0AKHO OLITL 1€ MEHee ABYX d He (onee 4CTHIPEX, UTO BNOJHE o6GecrncynT
BO3MOXKHOCTh PeryJE[OBAIAS TEMMOBOH MOWHUCTH KOTCALIOH YCTAHOBKA
npH KoAcSaHHAX HADYMKHON TeMIcpaTyps., Pe3epBbie KOTJR He ycTaHas-
JIHBAKOT,

HJas ayuulero HenoAn3oBaliig Naoila Al KOT€JbHOM CACAYCT YCTaHaBJli-
RaTh QIIOTHIIHEIE KOTJbL

ZFy

§ 51, Auimosbie TpyGr, GOpOBa M KX pacyer

JipiMoBEe TPYOHR OT KOTJAOR B 32BACHMOCTH OT MOLKOCTH KOTEJLHOR yC-
TAHOBKH ¥ CTPOHTCJLUEX YCJAOBHH MOIyT GLITE BIYTPHCTEHHbBIMH, lIpHCTAD-
HLIMH (IPHCAOHHBIMK) W OTACADIO CTOSIINMH,

BHyTpHCTCHNEE TPYOH YCTAHARAKBAIOT AJ OTBOLA ABIMOBBIX rasos OT
KOTI0B HeBoAnIol MOWIOCTH, Hanpumep or Koraos tana BHUHCTO-mu.
Oru moapoGHO paccmarpuBawored B raase 17. Ilpucrasswe (npuCIOBHLIE)
Tpy6bi UPHMBIKAIOT K CTEHKEM 3/IaHHH H HMCIOT CaMOCTOATeTbEBIH (PYyHIA-
Mont, KoHCTpYKTHIIHO OHH Ile AOJIKHE OHTH CHH3AHEL CO creiofi. JniMosbie
rpyGhi 3TOFO THIA NPHUMERSIOTCA B KOTeJABHEIX MaJoH u cpeaHeil MOLHOCTH.

OpHenTHPOBOTHAA ILICIIALL CEYCHHA frp, cM*, BIYTPHCTEHHBEIX WAH MpH-
cTabnbiX (DPHCAOHHBIX) ALIMOBHX TPYS KDTeAbHOH TemJyioBo# MOLLHOCTHIO
j0 750000 Br nozcuuTHsaercs mo SMIOHPHYECKOH dopmyse

0,025 ¥
Fep = e ; (11.17)

Vu

rIe SQu — MAKCHMANLHAS TEMNOBAA MOUIHOCTH KOTJAOS, obcayxupBacuux TpyGoh, BT
h — BbicoTa TPYGel, M, HSMepReMasw OF YPOBHA KOJOCHHUKOBOH PeliCTKA KOTJIA A0 RARNOL-
HOTO CUNCHHH TPYOBL

BricoTy Tpy6Ll DCTPOSHHOH KOTENbHGH MPHIHMAIOT TAKOH, 4TOGE OTMET-
Ka BepXa TPYOBL Ipeshmiana OTMETKY KOHbKA KPHINN HC MEHEE 9UeM Ha 1w,
HO MpH M0OLIX YCJAOBHAX Onura He Menee 12 M.

ILionians cedeHus fg, ¢M?, Boposa B CBCTY MOZKHO OPHCHTHPOBOUHG Oil-

peaenATL mo (opmyae

{5 == 0,0085 ZQx, (I1.18)

rae L@y — MEKCHMAJBNAS TEMTORAS MOWKOCTE KOTJIOB, OGCAYRWRASMHX Gopoeoum, Br,

OTacabHo cToswye TPyGL, BHHECCEHHEe 34 HapYyXKHBIC CTeHE 3LAHUE HE
MeHee 'eM Ha 3 M, BHOOAHAIOT M3 KAPIHYa WIH peke hH3 JNCTOBOH cTaJK
(puc. 11.10). Craapreie TPYGH NPRMEHRAUOT FNABHLM O6pas0oM Npu BpeMeH-
HBIX KOTETBHLIX. [IpH BJaXKHOM # CCPHECTOM TOTWIHBE CTAfbHEIC TPYOH CAy-
}ar ne oJee NATH JeT.

CeyeHHC H BBICOTA OTL@ALHO CTOAMUX TPYD OUPeReTAOTCH TCAJOTEXHE-
YeCKHM pacdeToM. ki3 caHHTapro-rurRenHdcCKHX CcODOpPAKECHUIT JIEIMOBLIC
TPYGLL OTAGJBHO CTOMAGX KOTCALILIX, PAGOTAIONINX Ha TBEPAOM M KHAKOM
TOIMBE, AOMKHEL OLITL BHCOTON He MeHee 20 M MPH MAKCUMANLHOM pacueT-
HOM pacx?ne toususa Ao 1 /4 8 30 M upy MAKCHMAJLHOM pPacxoe TOMM-
aa 1-——58 T/4,
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Ecau 2 paauyce 200 M 01 KOTEABHON PACNONOKEKE 2AHHS BHCCTON Go-
aee 15 M, TO MHHAMAJBHYKO BEICOTY TPYGBl IPAHAMAIOT paBHOH 45 M,

§ 52. Pacuer rofoBoOro pacxoAa YONNMBA Ha OTONNEHWE M BEHTHIALMIO.
OnpeaeneHie pazmepoB TONNHBHOrO cKNaga

Fonopoit pacxoji TONAHBA Brogor, KF, HA OTOOJEHHC MOKHO OipeaeaHTE
N0 YPABRHEHHIO

3,6 104
Bron.or = 2rom ot ; (I1.19)

<.,

rae 3.6 — kosdduunenT nepescra eauenu Br s xIx/u;
@ ~= k03phAUNCHT 3anaca Tonaura, pasuwmi 1,1—,2;
Rrox.or ~—roa0nol pucxol Tenaa Ha oTounMenue, MBr;

QF — umsmna tennora eropanns Tonamea, KILK/Kr
The.y — KOIDOUNHEHT 10sesH0ro eHCTBHA KOTENSNON YCTZHOBRH, paesuii 06--0,7,

lonosoit pacxon tenna Qropor. MBT, Ba oTomAcHHe RMUHCASETES MO
TEMONOTEDe 3TAHHA 1PN cpejiHeli TeMOEPATYPe HADYKHOLO BO3AYXA 34 OTO-
NHTeALHEH OCPHOMA:

v fla—1 p :
Cromor = % ( :..-—-:: )24?1; (I . 20)

rac Qor — MEKCHMAASHE (pacueTHmli) YaCOBOR PACXON TCILIE HA OTOMASNHE HKHALX H of-
WECTHCHRBIX 312Eu# ¢ KPYTIOCYTOUHHM PaBHOMEDHEIM TEilOBbIM pexumom, Br;

f -~ NPOLC/KHTENREOCTE OTOMKTENGHOMO NIRPHOJIA Mo wdeay awell ¢ yerofiusof cpemHus
CYTORIOH TCMIEPATYPoll HapYauoro Busayxa 8° C W HExe {cm, npua, 2);

24 — IPOJOMKHTENBEHOCTh CYTOK, 4,

Tu~— TEMUEPATYPA BHYTPEHHETO DOJAYXA OTAILTHRASMIIX nomcuersudt, °C f(ew. npua. 3);

fn — DECHCTUAN HUDYIKHAS TEMTUEPAaTVPH BOIAYX2, °C (cM. npan. 2);

Incp —2- )cpe.nnsm HAPYXHAR TEMTepaTypa BOSAYXA 33 oTomuTeabHbH nepmon, °C {om.
npus, .

Foposas HoTpeGIocTh B TeNFoBOf IUCPTHH Qrajar, MBT, A8 oToOmaenus
AAMHUHHCTPATHBIILIX W JIPOM3BOACTBERHNX 3RAHHN C JEKYDHBIM OTONIEHH-
eM D Hepaboyee BpeMs ONPeACAsieTcs 1o hopMyIIe

Qor (8 —a) T {fn — tu.cp) + Qor (txam — fir.cp) (244 -~ aT 4- a7}
Qro;.or = e
(ts —ig) 10

, (11.2D)

e @ -~ CYMMA HePAGOTNX AWell 32 OTOMHTRABLNLI NCPHON:
T — apozonxaressnoets pabots mexa (oTmena) s cyrkn, v
{%m—remnepa?ypa BUYTPCHHET0 ROZAYXa B NOMCIEHMAX R KealouQe BpeMs, nhasuas
B C !

Fonosoit pacxos Tomnnsa Broxs H2 BeHTHARUKK MOXKHO olpeaendTs no
Y PARHEHHIO

3,6 o 1008
Brown = rons y (11,22
A
rie Qroa.s ~— OAOBUH PACXON TeNJA W3 DentuAAuH©D, MBT;
(ﬁ- —_— a} T (‘“F s fu cp) ( Q; QJ; )
o - " 11.
Qron. 100 fap—Ta | fap— fn {I1.23)

2
Saeck Qp— MAKCAMBABEMD TacORON PACXON TCANZ HA BEHTHASURIO Ehf cacTeM, naboraw-
WEX NPK pacueTrON OTOMHTENLHOH TEMIepaType fy napysuora Boznyxa, Br;

QB -~ MUKCEManbEHN 9acosoil pacxol Tenza wa BEETAAROHIG A% CHCTCM, Ppadoraoainx

N0 PacveTioli IuMHel BEHTHASIIMOUHON TEMNEPATYPE fnn RAPYXHOTO BOIXYxa, B,
{zp ~— TEMTIEDATYPA NPHTOYROrO DOJAYXE, NOAABAEMOTO B noMcesne, °C:
Tn.» — PECUCTHAH H4DYKHAS TEMOEPATYPA A8 BEHTHAANEY, °C {cae. upan, 2).

Pasmepn Tomagsnorn ckaana OpH KOTENbHOH, BCTPOCHHOH B 3/1aHEe, OI-
PEARIAIOTCS] M3 pacyeTa XPAaHCHHA 3auaca TONAHBA, COOTRETCTRYIOUIETO
25—30-1ucBiioi norpeBitocT npu PacyeTHOH Hapy:KHOH TEMUepatype, 4To
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cortacaner 20—25% rojfomoro pacxofa TOMAMBA, BbIUHNIECHHOro no §op-
mynww (11.19) m (11.22).

MUHHM4AbHAH IWOUALs Fexn, M2, CKJIaZa oONpejeasieTcs no gGopuyne

B

Fapn = Bﬁﬁp—h . (I1,24)

raie B — pacxon TOMIHBA Ha OTCONenne ® BeHTHAANAK, Krfs, Dpn pacyeTHoit Hapymaof
TeMeparype:

3,650

B = o
& Ny
n — ofibesmEygg wacca Tonaase, Kriu®;

ij .. DHCOTa mMTabensn, NpHHaMAsMasi AAS AROR W Topda pasuob 4 M, 477 KAMEHHOIO Yiua
2 M, A7 anTpauKTa 2.5 u, nas Bypora yrasa 1,5 M, '
S — wacoroH pacxoj, Tenna Ha OTOMJIEHHE H BCHTWIALHIO, Br;

Q — remaors cropanus ronnusa, KJn/kr,

Pasmepn! cxaa108 yris u T0pPa OTACALHO CTORIMX KOTCJBUBIX Onpeje-
AYIOTCA M3 pacyera: IPH PeryasprOl JOCTaBKC TOMAWBZ #BTOTPANCIOP-
TOM — He B0jee HeAeJIbHOro 3anaca, NpH A0CTaRKe Mo XCNe3Hosi aopore —
e foJec ABYXUeLeNIbHOTO 3amiaca.

Yacosoil pacxon TONJAHBA MPHANHMAETCR npH cpclueH Temneparype ca-
moro xonopxoro mecsna (CHuIl 11-A6-72).

§53. KomMnoHOBKA KOTEMbHBLIX

KoMuokokKa KOTCALUON, PacnonoKeHHOR B MOABAJE 3AaHU#, TOKajad
ra nuc. 11.11. B xorenpHoli YCTalOB/MCHEI ABA uYIYHHHIX OXHOCTOPOHHHS
KOTJa THOA «YHHBEPCaJ-O», NpeAda3HAYCHUDBIX AJSl HArpesavus BOAW CH-
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Pug, 1112, Cxene kovesbHof)

I — R CcHoremy OTOILASHEE: 2 — U3 ¢HCTeMBbl
QTONAcing; dJ-= cOoedlHHTessr=A  1pyla K
PACWHPHETRIBRMY  COCYAY; 4 — IHPEFAAILE-
OHHASL TPY¥O2 OT PACHPHTCABHOM: GOy /Li:
& — oHpKyInMonHs e racocn Tead LHUNG:
6 — TPAIERHK. 7 — TpYOonpoBoa  Axy  top-
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POHHEE KOTIlbl <YHHBEPCATI-Gz; ¥ - \pyhHo-
LPOBOA EJH QUOPILIIIET KOTAOB; [{ «— CAr-
HUJbHER O7 PacIHDHTEABHOrD couy)n; J% —
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CTeMH UCHTPaJLEOTC OTOMJIeHHN. HeNpepaiBHas HPKYAAURA DOLBI B CHCTE:
Me OTOIexns OGECHCUHBASTCH ONFNM  AuaroHaabEbM Hacocom LIHHWIIC
NpH NAJHTHH OAHOID PC3CPBIOTO, TOnKKE KOTJ0B BicLIDHE. ¥ Kax/10ro KOT-
Ja R KaWecTBC NPeIOXPaHNTEeAhHOTO YCTPOHCTBA upeaycMOTPCHA ofpojnad
ARDSE € 06PATHRM KAANAIOM, KOTOPRil ponycKaer BOAY 3 KOTAa B CHCTE-
My. B 3ToM caydae jaxe UpH PACTONKE KOTIa € $AKPLITLIMH 33ABHIKKAMUY
MOBRILeNUs JaBiaciisi He 6yaeT. B niaHe KOTeNbHOR NOKkasaHpl JLMOBAf
Tpyba ® 6OPOB ¢ 4MCTKAME U WXGEPAMI Y KANKO0ro KOTJ14. [Mpn KoTeawLHON
apejaycMoTpelnt CKAAN JAJH TOUMBa B GLITOBBIE® NOMeNIEHHA: KOMHATA AJH
Kouerapa, TyadeT u Iym (Ha pUCYHKe Fe TOKa3allbl). : .
CxoMa FIPHCOE/HEHHS KOTIOB K CHCTeMe OTOTUICHHSA NPHBeleHa Ha PHC.
11.12. TIpuMcp KOMMOEOBKH OT/eNbHG CTOSMIRH KOTeshHOH MOKadall Ha pHC.
I1.13. B koTe sHol YCTAUOBACHS! TP YyrVHHLIX BOJOTPefiHnX RKoTia «Yus-
Bepead-6», nBa M2 HUX — B CHAaperHOl 0SmypORKe. O0man TenJOB#A MOLL-
HoCTh KOTednllofl mpu pafore Wa aUTPAUNTE COCTARIACT 2 MBr. Pasmep
ananxa KoTeasHoil B naane 618 m. Bucora xoreapHOR 4,2 m. Kotau, ua-
COCH, BCUTHASNTODE, 000Dy \0BAHKE I XHMHUECKOR GUHCTHH IHTATeJbKOH
BOIN ¥ ROAOHAPPCBATCAM PACHONOKEHL B KOTeJdhHOM salle Ha OTMETKE
+0,00. JIpMOCOC K R0A0YJIABANBAIOMAN YCTAKOBKA Pa3MElIAIOTCA Bye 3ia-
s korenrHef. Cayxefuo-GhiroBbie TOMCIIEHHA NPEAYCMOTPCHLL B TOPUL

3LaHUA.

rnasa 10. LEHTPANM3IOBAHHOE TENNOCHABHEHME

§ 54. KotensHole Gonplioi MOLIHOCTH M TENNCIREKTROUCHTRARM

B CCCP wexTpamusonanioe CHafKeHNe TeuJaoM XL, 00MeCcTBEHHbIX
B NPOMBILIIEHHBIX 30aHHl OCYLLECTRAACTCA OT KOTCAbHAX OoMLIOR MOUIRO-
CTH HJH OT TEIVIOSIeKTPOLCUTpaneil.

B 1975 r. norpebsicHAe Tela HH3KOTO H CPEeiHer0 NOTCHiIKALa 10 CTpa
He cocraBmao 10 mapa. [JLx, w3 anx  IEHTPANTH30BAEHBIM  TYTEM, T.C. OT
TN n2ACKTPOLeHTPAAeN, MPOMIITINEHHBIX & pPAROHHLIX KOTABHLIX BOBIIOH
MOIMIHOCTH H TENJOYTHJAU3AUKOHHEBIX YCTAHOBOK, — CRAINE 7 mapa. TR,

KoTeabHbe 00asIIoi MOUHOCTH CoOpymaoT ATt obecnedenns TeiloM
KPYIHOrO KOMIWIEKCA 3/\@HHi, NeCKOMbKHX MUKDPOPAHOIIOD HAY paiioHa ro-
pona. ToT BAA TCMIOCHAGXKEHHS HMCCT PAX NMPEHMyIlecTs MCPCL TENI0-
CHEGIKCIHEM OT KOTEMbHLIX MaJofi u cpefHedl MOUINOCTH, PACCMOTPEHHKBIX B
rmaze O: Gonce BHCOKHI Ko3b@RUEEHT nosesHoro JIGHCTBHA KOTeJIBHOR yc-
TANOBKHE, MeMhillce 3ArpfidHeHue aTMOCQCPIOro BO3/YyXa, MeHbILHI pacxoa
TOUJAABA N4 €IFHKELY TENI0BOR MOUIHOCTH, GOMNLIIHC BO3MOKHOCTH MEXaHH-
JalUA W ABTOMATH3ANMMM, MeHBUIHH MITAT 06CAYIKUBAKGIICTO INICpCoNaNa
M T O

TTperMyIIeCTBA YKPYTIHCAHA HCTOUHAKOR PENAOCHAGHKCNHA BHIAHLL N2
CleAVIOLIEra COMOCTanJIeHHA: CTOHMCCTh  COOPYZKeHHS OJTROI KOTCALUOH
moiaoeTbio 100 MBr 8 6—7.5 pasa Huxe CTCHMOCTH CTPOHUTEbCTHA 100
ROTellbHBIX MomHocTeio me 1 MBt. TensoBas MoOUROCTh CGBPCMEHEBIX OTO-
MHTCABHEEIX BOOFPCHIBIX KOTEJIbHHIX AQCTHIaeT 200 MBt n oTomHTOIALIIO-
npousBeICTBEERBX naporblx —100 T napa 8 1 u, .

Tlas OTOTHTCJILHHX H OTONATCALIIO-IPOHIBOACTEEHARK KOTCILIEX 00/b-
WOl MOLIHOCTH TPOMBIIICHHOCTbIO AHAYCKAIOTCH BOLOTPeHHbE KOTIH THHA
TrB, TI'BM, IITBM, KB u ap. Tenaozoii momnocroo jgo 60 MBT u mapo-
pite — JIKBP, KPLI 1 Ap. 1apoinpOH3BONHTENLHOCTRIO JIG 30 T/4.

Bricuedt GopMoil LEHTPATHIOBAHHOIO TCIIOCHAOHKEHNS ABAREICH TENA0-
@uKanA, TIPH KOTOPOR TENJIOBASA SHEPTHA NOJYYACTCH OT TEI03AeKTpOLEeH-
tpageft (TALL), BHpabaThiBaIOLMX ABa DBHAA SHEPrHif — ANCKTPHUCCKYIO M
renaonylo. KoMBunHpoBangasd, T. €. COBMECTAAR BLDAOOTKA 3JeKTpuueckni
K Ten0E0fi SNUEPrHH NPH DE3KOM YMCHbLIHHH NUTEpr B KOHITNCATOPT TO-
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suuraer KITI tenaosoi crauuus, paGorainieil Ha OPrarHYCCKOM TOMTHBE,
m 60—653%, roraa kak KIIA coppeMeHHON KOHIEHCALMOHHOH JIEKTPHYEC-
kot cranuun (K3C) we Gomee 40Y. [lpumeprudi Tenaosoff 6anane K3Cu
TILl npueenen ra puc. 11,14, :

Ha puc. 11.15 npupenena npuaunnuaapiaa cxeMa TILL «xoMMyH27bHO-
ro THN@» ¢ MHKOBLIM CETEeBBIM TIOROIPERATENCM, KOTORHIA TINKPHIRAST NMHKO-
BYK) TENNUBYK HArpysKy. Boza U3 TenmnoBoi ceTH ITPOKAUMBAETCH HACOCOM
cHauyana yepes CCHOBIICH MOJOrpPCBATCNL, 3aTCM — UCPC3 MHKODLIH foaorTpe-
BaTcAL, B OCBOBHOH NogorpeRaTedh MOCTYIAET HEpP H3 PEryJHPYEMOro oi-
fopa TYPOUHBL LABJACHUEM Pupe==70—250 KkIla, CeTeBasa BOAA HArDERAETCH
a0 110—120°C. B xodoaluc ZHM rofa, KOrja TCHAa HYIKHO GOJLIIC, YCM
MOKCT AATh OTOOP TYPOWHE, RKJUYL2ETCH NHKOBLH LoAOrpeBaTeab. B nuko-
Bhl NOADIPeBATEAb NOLAETCA Nap AaBASHHEM pyse==500—700 xlla, » noxaa,
MOCTYNAIIiad K3 OCIOBHOro nojorpeasareas, noporperaerces ic 130—150°C.

Ta uwacrs mapa ws peryivpyeMoro oTGopa TyPOHHHE, KOTOPAas He HCHOMb-
3yeTest AN NMOAOrpeBa BOAN, MHPKYJHPYIOMICH B CHOTCME TCIUTOCHAGMKEHNS,
HPOXOART Yeped CTYTIeHh AHSKOTO JaRAeHHd TypOKHbi, 8 3aTeM C JaBjeHleM
Pase ==4--5 xklla noctymaer B KOHAEHCATOP, [AE NpeBpallaeTcs B KORIEHCAT.
KonacicaT #3a nNoforpesaTeNs H KOHZEHCATOpPA HATIPABJSETCH Yepes [easpa-
0P 8 XOTed.

PeryRUHOHHO-OXAaAnTeNblag yeranopka (POY) tpebyeres segeicriie
TOro, UF0 HNap NOCTYNAET H3 KOTRALHOrO ArperiTa LIpH QOAbUIAX AaBJIeHESX
10—~15 MITa u spiuie ¥ BrHCOKHX remaepatypax (800-—600°C), toraa xak
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AJAR NOJCTPER3 CETCBOfl BOIE! JOCTATOUHO HMETb Nap AaBaeHHEM Paoe==
—={5-=0,7 MTITa u remneparypy ue Briue 200° C.

R nocrenuee BpeMs KMeCTo MUKOBLIX MOJOTPEsaTeseil YeTaHABAHBAIOT
MMEOBBIH BOorpelinbil KoTeT, uTo npesacrasiger cobol foaee COBEPNTEHHLIH
CROCOG BTOPOrO MOAOTPEBA CETeBOH DO,

[Tenrpanusopalliioe TeNJACCHAGAGHTE, OCYIIeCTBAACMOe OT KOTCALIBX
SOALIIOH MONMMOCTH, B HacToAlIee Bpems coctzsader oxoao 40%, a or 1en-
s0anCKTponcHTpanel — tourd 55H%, CCTaibHOC HESHAYUTENHHOC KONNYECTBO
TenAa HoTPeSHTEAH NOJYIAIT OT APy MX HCTOYITHKOB.

§ 55. YcrpoMeTao Tennosbix cever

Tenaosas sHeprus B BHAC rOpsiuel BoAn WIH Napd TPAHCIOPTHPYCTCA
or TALL HaR KOTeabHOR K NOTPOOUTCAEM (K AMUAbM JoMaM, 00IUeCTBEHH b M
AUAHKSM # TPOMBILIEREBIM HPe;IIPHATHAM) 110 CIEUHAIRHEM TPYGOnPORO-
naM, Hasszaembim venaosLivp ceramu (puc. 11.16). Tpacea Tenmosnix cerTcH
B FOPOAAX M IPYFHX HACEJEHHBIX TMYAKTAX JOMHHA NPEAYCMATPUBATHCA B
OTBSACHIMY /% FHAKCHCPHLIX CeTell TeXHHYCCKHX nosocax. Tennopue CeTH
PR3ACAAIOTST HA MATHCTP2NBHLIC, TPOKIZANEACMEIe HA TIABHEX HAlpaRIe:
HUSX HACEJEHHOro NYHKTA, PAcnpefeddTeNblibie — BRYTPH KBapTaJja, Mk
popaftoHa —- H OTBEYBAEHAA K OTLSBHBIM 318HHFM.

CxeMLl TCAACBEIX CeTed UPHMEHAOT, KAK DPaBHiio, JyHCDLIC {puc. 1L.17).
Do nabemxarHe NCPCPHIBOB B CHAGKEHWH TCMIOM norpeburens TPCLyCMaT-
PHBAIOT COeJHHEHHE OT/i@NLHLIX MArucTpanbHhiX ceTcH MeIXAy cobO#, & TaK-
K¢ yCrpoficTBO NEPeMBIUSK MeXKIY OTBETBISHHAMA. Paanyc ACHCTBHSI BOLA-
IEX ceTefl KO MHOTHX FOPOAAX NOCTHFAET JNAYHATENbHOR BeAHUHELL {15 &M
4 Goace). B Somsminx ropogax NpA HaAK4uH HECKOJBRUX KPYIHBIX HCTOUHH-
KOB Tenad ceopymaloT 60Jee CO0XKHLIC TEMAOBBIE CCTH 1O KOJDLIEeBOH CXeMe
{prc. 11.18). :

B 3aBHCHMOCTH OT BHAH TEILICHOCHTENA TeNJOBHE CCTH LEASTCS HA BO-
AfHBIe M naporsie. Boasmuple ceTh pasAcIsIOTCS HA «2ARPRITHIEY 3 «OTKPDI-
Thic», B 3aKPLITRIY CETHX BCA BOIa BO3Bpaulaercs K HCTOHHHKY TemiocHah-
JKEHNR, # OTKPUITLIX BOMa pasOHpacTcH notpefutensMy Ha ropayec BOIO-
cuaGIkenne, Kanecrsn BOALL B «OTKPHITOH» TEIJODOI CeTH AOMMKHO OTBeHAT
tpefioraEuam I'OCT wa nurrery: BOLY.

[Taposkie ceTH YCTPAHBAKT NpeMMyUICCTBERHO asyxtTpyOHniME. Boszpar
KOMACHCATA OCYLiECTBIACTCA NO OTAeapHOW TPyGC — KOHAGHCATOUPGHCAY.
Hap or T2LL no naponposoiy co ckopoctbio 40—50 m/c u Goace HALT K Me-
¢ty noTpebaennda. B rex caylasx, korja [ap HCTOMB3YETCH B TerooOMeI-
HEKAX, KOHACHCAT er0 COGHPACTCSl B KOHAEHCARHONUBIX O2aKAX, OTKyAa Ha-
cOCAMHY MO KOULEICATONporo)y eodgpamaercsa & T

ITo cnocoby MpOKNIAAKH TeLJOBbE CeTH ACAATCI HA IOA3EMHbie v Hal-
semMANC (RO3ayWHae). Heasemuas npokrazka Tpyh (Ha OTAENTHHO CTOR-
KX MauT4¥ WAH 9CTaKanax, Ha KPOHINTEHHAX, 341eblBAaeMBbIX B CTCHE
3TaUHA) OPUMCHAETCH HA TCPRHTOPHAX BPOMBILACHIDIX NpeAnpHATHA, UPH
COODY A HN TCHNODBX CeTefl sk YCPTL TOPONA, PH liEPECEYCIInH ODparos
w 1. 1. Ha pue. 1119 noKasan Tenonposo;i, npoaokeHHbit Ha Maarax. Han-
suMHAA TIPOKAAAKA TeNOBKIX CCTell PeKOMEHAYeTcd NPCHMYLICCTBEHHO Npil
BBLICOKOM CTOHHHH TPYHTOBBIX BOL :

[Ipeobaanawuny cnocofoM POXNEAKH TPyt TCRAODHX CeTel BTN
nejseMHaa NDOKAGARA: # 1POXOINLIX KAHAMAX H KOJANEKTOPAX CODMECTHO
¢ APYTHMH KOMMYDUKARNAMH; B (OJYIDOXOAUEX H HEODOXOAHKX KAHAMAX,
feckalnalsHasg (R 3AHMTHLIX 000JIOHKAX DA3AHYHOH DOPMH K ¢ 3aCHIKOM
TeIIGHAOJTILECH ) .

HanGouee coBcpuennoli, 1O W GoJee JOPOTOi CNOCOG TPLACTaBIALT €o-
Gofi TPOK/AAJKA TeNMONPOBOIOE B TMPOXOAEEIX Kauauux (pHE. 11.29), goTo-
DBle MPHMEHAKTCH NPH HECKONBKHX TelI0NPoBeiax OGOMBLIHX NHAMETPOB.
Temneparypa BO3AYXd 1 KadallaX li¢ ACMKHAA Gerh shime 307 C, a Bo npeMsA
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MEPHOAMIECKOTO OCMOTPA H peMouTa — He Gonee 40°C. Jlpyu Goaee BhicOXOf
TeMNnepaType BO3AYXa B Kallajax NpcdycMaTpHBACTCH ecTeCTBeHHAaa HH
MEXAHGURCKAR BEHTHASLUA,

BuiTaikuble IDAXTH la Tpacce pasMmcmarTca npuMepro depes 100 M.
B nepsyw ouepeib OHY NPeIyCMATPHBAKTCH B KOHEYHBIX LUYHKTAX TYNHKO-
BbIX YUACTKOB TeINOBOH ceTH, IIpnTounme IWAXTH DACHONATAIOT MEXKRAY Bbi-
TAMAKIBIMH H 10 BOAMOMKHOCTH OObLEJHHAIOT ¢ aBapuiiHLIMH AoxaMu. Fla yda-
CTKAX TEIVIOBBIX CeTeH ¢ GOJBIINM KOJIHUECTBOM TPYGUNPOBOLOB H RBICOKOH
TeMIepaTypoii TenaonocHTeIcH Tpebyerca yeTpoiicTDO MexaHuyeckofi BeH-
THAAURY. B 3TOM cAyvyae BeHTHASTOPHI ¢ 2JEKTPOABHCATCAAMH YCTalaB/H-
BAKT B BHITHYKHBIX H NPHTOYMHBIX INAXTaX WJIH B CHENHAJbHBIX HHIZAX, HE-
PeAKO COBMeilaeMHX ¢ GXoAaMH B KamnaJj. [Ipi TeMmnmepatype BO3AyXa B Ka-
naaax Huxe 40°C ux neprojnuecxu NPOBeTrpHBAKT, OTKpHIBas JIOKE #
Bx0/ni, Bo BpeMsa NpoH3BCACTEA PeMOHTHEIX paGoT MOKHO NPHMEHATH MeXa-
IHYCCKE TepCARHKHOR BeHTHISIHORHLI arperar.

CoraacHn npaBniaM TexXHEKH Oe30DAacHOCTY, NPOXOAHBIE KaHAMBL J0J-
MU HMeETL vepe3 Kamawple 300 M JMOKE K IIH3KOBOJLTIOC 3MeKTpHYeCcKoe 0C-
BeureENe, B GosthiiX rOpoAaX eTposT TAR HAZBIRZEMEE ropajckie KoJeK-
TOPLlL, B KOTOPHX HNPOKJAALIBAIOT TENJIONPOBOAL, BOAONPOBOL, 3JIEKTpUHYeC-
EMC B ToachoHabe Kalenu. -

TToayupoxeansie KaHadbl CTPOAT IO NPOE3EMH C HHTEHCHBHBIM YAHA-
IBIM ABHIKEIHEM, MOX JKCACINOAOPOKIBIME NYTAMH, NMPH IepeceueHn: 3aa-
HUf, t/le 3aTPYAHEHO BCKDBITHE TelnonpoRO0R M4 pemorTa. Brcota EX
o6buHO He mpeBmimaer 1600 MM, wpHKA upoxona Mmexay TpyGamn 400—
500 mM.

B DpaxrHke UeHTPAAM30BAHHOTO Tennockalxedns HauboJee MHPOKO
MPUMEISTIOTCA Henpoxoidutle kaHanw  (pue, I1.21). Bo wmHorkx ropopax
CCCP upuMeHsiGT KaHaJ u H3 JIOTKOBLIX diaementos THoa KJI w Klle, me-
peKpEIBaeMble IJICCKHMH Xenezo0eTonHaimy nantavy (puc, 11.21,a), Kagra-
aui KJie {pue. 11.21,2) #MCIOT IBa JOTKOBHIX 3/IeMeHT2, Y/OMXKEHHHX OJAHH
Ha JADYTOH W CORJHHEHHRKX Ha MeMeHTHOM pacTiRope ¢ MOMOMILIO ABYTaBpO-
pux Ganox, B xawanax tuna KC (puc. 11.21,0) creHoBHe naneqan ycraHas-
JUBAKIT B TASK NJAATH JAHWINA #  3aMoNoJaK4Yupalor GetonoM., Ha puc.
11.21, 8 mpeacTaBAeH MONEPeUHLI PU3Pe3 HeNPOXOAHOrO KAHAJ3 C KHPIKY-
HLIMH cTcHKAMH. penax DpelycMATPHBAIOT IPH BHCOKOM CTOAHHH TPYB-
TOBRIX BOJ,

Ilo 'rpacce MOA3eMHOr0 TENAONPOBOAA AOJ/IKHBL YCTPAWRATHCH CIIENHAb-
HEIE KAMEPL M KOJOAILI JAS YCTANOBKH apMATYDEH, H3MEPHTENBHEX NpHGO-
POB, CAJNBHHKOBBIX KOMUEHCATOPOB H AP, 4 Taxxce HumE Aaz l[-o6pasHux
gouMnencaTopos. IToA3eMHHN TENAONPOBOA NPOKAARBAIOT HA CKOJbIALUIHX
ontopax, Paccrosinre Mex1y CNOpPaMH IDPUHAMAIOT B 32BHCHMOCTH OT Aua-
MeTpa TPYH, NpHUEM CGHOPL Lo/ @Knlero 1 ofpaTHoro TpybonpoBOAOB yCTa-
HaBJANE210T BPa3BCHKKY.

Ha puc. 11.22 npusenernl OCHOBHLIE KOHCTPYKTHBIIEIC JIEMEHTH Tel/O-
ot ceTd. TennoBHe CeTH B UeaoM, 0CODeHHD MardcTpadsHble, sBAAIOTCA
CEPREIHLIM H OTBCTCTBCIIHLIM CCOPY:KHHeM. MIX CTOHMOCTB IO CPABHEHHIO
sarpatamMu Ha cTporTeascTBo 1311 cocramnser aHauuTCALIYO 4acTe. Pac-
NPCACACHHC CTOCHMOCTH HPOKIAAKH TEUJIOBHX CETeH Mex/y CTPOHTEIbLHBIME,
MOHTAMABMHE H H30JANHOHHBIME padoTtamMn Moiker GLITE NMPeACTABJEHO B
cneayiomweM suge: 1) cTouMocTh CTPORTENbHLIX paloT WIA DHYTPHKBAPTANDL-
HEIX W MeXKBaDTaJblIsIX TeMVIOBEX ceTefl B CYXHX rpyutax cocrasazer 80%
i B Moxphx 90% ofweld crouMocTi Tpacc, ocrandeibie 10--20% coorser-
CTDELIO COCTABRJAIOT CTOMMOCTh MOHTAMKHBIX H H30AAUHONHBIX pador; 2)
CTOMMOCTL CTPORTEILIMX pador A/ MATMCTPAABHEIX TeINOBBIX Cereil B Cy-
XHX TPYHTAX COCTABsier 8 ¢pearem 55%, B MOKphIX 75%.

Geckananpliniit  CIOCOS NPOKA&EAKM  TeIJONPOoBoHa — CaMBlil JCIIeBbif
Ipumexerye ero no380ageT CH3UTL 1a 30—40% cTpoareaniyio CTGHMOCTR
TENJOBLIX CeTell, 3HUUMTENLHO YMeHLUIUTE TPYLOBLIE 3ATDATH H DACXOT
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crponteanymis Matepyanos. Ha piuc. 11.23 noxazama Geckanaihyas npo-
RAdaxa TenacHporios & MOdGIHTHDIX HJIHHAPHACCKHX 000J0UREX 113 ap-
MEPOBAIIOro neHoOeToRa. DJIORT TeRJoipOBo/ia  H3FOTOBAAICT Lid 3aBCie.
MOHT&X TennonpoBOACE HA TPACCC CRHOAUTCA NHIEE K YKAAAKE aBTOKDaHOM
OMI0KOB B TPAKILEK H CBAPKE CTWKOB.

3araylnenue TEANOBHX ceTell OT NOBEPXHOCTH  3eMAH  Wan JIOPOXKHOTO
NOKPRITHA 0 BepXa NepexPLITHA KaHea1d Wil KOMICKTOpa NPHHUMARTCS MPH
NaNHYH AOPONKHOTC TOKPHLITHY — 0.5 M, 6e3 AOPGKHEOTG NOKPBITES - - 0,7 M.
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Pue. 71.23. BécxanaanAds MDOKAAAKA TemAd-
NPORCAOE B MOHOXIWTHHY ofoaouEax Wi ap-
MEpoERHECOTO deHobeToBR

{ — spmonceaferoiing  olinnoska; 2 — ee-
4aHad MOICuORa; 2 — OeTonnain noardToBKa,
4 — rpyur

§ 56, Npucoepunedwe rennonoTpebARIOWMX CHCTEM K TENAOBOA ceTH
¥ OBOPYACEAHME TSNNOBOrO NYHKTA

Mecto, rae TeuAonoTPehAROIRHE  CHCTCMBL  TIPHCOCIRNAIT K TEHI030R
cer (BBOZ) M I'Mie YCTAHABAMBAWOT 0DOpYAOHaHWE, ApMATYPYy H NpHOOPS
JWiS IOACOTOBKY TENJ0OHOCHTETS (BOALl HAH Napd) U pacmpefenenus ¢ro no
OTHAeNBHHEM CHCTEMAM, 3 TaK@Ke JJA PeryusdposaHHd H yUCTa pacxoia Tel-
JOHOCHTENA HARLIBACTCA TCMAODBLIM NYHKTOM. :

Tena0BbEe NYHKTH YCTPAHRAOT KAK HHAHBHAYANLHCr0 THIA — AN Kax-
LOTrG 3AaHHS, TAK H TPYNNOBHEe—AAs FPynnel 3aarni. Cxema # 0G0pyRoBa-
HHE TENJOROIO IIYHKTA RABUCAT OT BEIA M MAPAMeTPOB TeIICHOCHTENd 1 Ha-
JHAYCHHS TenaonoTpedasiwined cucremn, NoMemenne, B XOTOPOM pasMeLia-
CTCs TCIJIOBOH NYHKT, ZOIKIO OHTL H3OMHPOBAHHLIM H AOCTYNHBIM LAJ5A
obcayKHBaKiero nepcouata B aoboc BpeMa. PasuepH noMeunieHHs ompe-
nensiozcs: raGaputaMu obopynoBaHus., MuHumMaAbuble pasMCpLl MOMCILEHHS
TCIJIOBGTO NMYHKTA B JKHAOM WAH OGILECTBEHHOM 3AAHHM: MMpuns 2 M, ray-
fuHa 5 M ¥ BBICOTA /0 HECTYTAIOWRX KoHeTpyxupid 1,8 M. Bxoawas aseps
AOMKEA OTKPHIBATLCA Hapy:Ky. [lomemlesue TenJoBOIO TYHAKTA  A0JKHO
O6uTs ofopyaoBaHo BOLONPOBOAOM H XaHaau3sauuel, BHTAMHBIMKH AEHTHI®-
HUOHHEIMH KadaJaMH, 3 TAKIKE HMETb 110 BOSMOMKHOCTH KPOME HCKYCCTBEIt-
HOTO H CCTCCTBCHHOC OCBCLICHHE,

Jlns npucoeiyHesHss TelaonoTpebasiioiuX CHCTCM K BOAYIEBIM TEeNJTOBhIM
CeTAM HCNOALIVIOTCS! ABe HPHHUHMHAALHO OT/H'MHbE CXeMBl —— 3a8UCHMAN H
Hesasucumas, Tpy sasucHMofi cXeMe NPHCOCAHIIEHHS BOJAA H3 TeIJIOBOH CeTH
MOCTYNAeT HemOCPeACTBeHHO B cucreMbl aboneHTor. [IpH HE3aBRCUMOH cXe-
M¢ BOZZ U3 CCTH MOCTYMAET B TEIVIOOOMEHHEIH aNmapaT, rie HATPRHALT BTO-
PHYEBIA TELAOHUCHTEN b, HCTIONKSYEMBIH B CHCTCMAX,

paCCMOTpHM CXeMEI MPUCOGINHEHUA CHCTEM  OT0INIEHHS K HOJAHON TEI-
nosoit cern (puc. 11.24).

1. Henocpedcrsenoe npucoeCunenue CUCTEMbE K HOOGIOWeMY TCN0onpo-
sody (pwre. 11.24,a). Taxk NPHCOCAHIRIOTCA CHCTEME BOASHOIO OTOilGEHHH
31aHHA, B KOTOPHX TEMIEPATYypP# UOBEPXHOCTH HArpeparennisx npudopoe
He OrpapnynBaeres, H CHCTCMI BOJAYIIHOLD OTONJIEHHSA.

2. Henocpedcreennoe npucoefiunenie ¢ §CTaHOBKOE 0000CTPRERO20 dAe-
paropa 0aa nodmemusanua oxacxdennot sode (puc. 11.24, 6). dror cuo-
€O NpHCOBAMHEHUSA eule UIHPOKO TIPHMENACTCE NPH 3aCTPOHKE JKHEAHX KBap-
TAN0L 3ZaNHAMH 10 12 srazkeRk. Bojaa ®3 nog4dlouero TeNA0NPOBOAa MOCTY-
maeT nocde peryaatopa pacxoada PP gepes matpyfox I B 3aznesatop 3. Ye-
pe3 YYACTOK TPYGOIpoBoAa 2 B 3eBATOP MOACACHIBACTCA YAcTL OXMANIEE-
HON BOJALI, BC3BPaLRArOLLHCsT H3 CHCTeMEBl B dea'rﬂmfff TERNONPOBOA CETH.
Cuemanuas BoAE 110/1aeTCy 37€BATOPOM B CHCTEMY OTOMJIEHHA MO TPyOOmpo-
poay dJ.

3. HenocpeBcraennoe npucoeduyedue ¢ YCTanosxoll nacoca Gas nodme-
niuganus oxiandennoit sode (puc. I11. 24, 8). 10T BAPHAHT 33ABHCEMOTO
NPHCOCAKICIES MTPH COOTBETCTBYRIIMX HACOCAX MOXKeT MPHMEHATLCHA BMec-
TO 3AERATOPHOH CXEMBI, 4 TARXKE B TeX ¢1yJadx, KOrja Ha BBOAE PASHOCTh
AapaerHi Aasn paboThl 3/I€BATOPA HENGCTATOYRA.

4. Hpucoedunentie RO HCBABGUCHMOI CXeMe, T. £. € ROMOULLH) TENAV00 MEH-
Ho20 annapard — sodsroeo sodoxazpesaresn (puc, 11.24, &), Tlpu Resapu-
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Pre, 11,26, HoMorpamma K3 noplopa PeAYRUKOM-
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4  Pac 11235 PeaysunoHaMi Eaanan
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pepctue; 4 --- SOJOTHHE] § — NpyAHHa; & — TPYOKE1:
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pprs A, B — gaumepu

CHMOH ¢eXCMC MPHCOEKHHACHHA LAaBJIEHHC B MECTHOH CHCTeéMe HE 3ABHCHT OT
JADACHHRS B TenJopod cern. B cossH ¢ yBeaHucHHEM TelJIOBOA HArpy3xH H
paapyca LeficTsny TCANOBELX cetcii aTa cxema ARAAETcHA Gosice PauMoHadb-
HOM, OHa Jy4lle COrJACYCTCA C HOBBIMA MOBBILEHHLMH  TpeOoBallaMK K
NPHCOEAMHEHHUK) CHCTEME! OTCIICHHU K TeINOBLIM CETHM.

CHCTCMEBL NAPOBOTO OTOIVIEHHH, kanopudepsl ¥ TeNJAUBBIe VCTAHOBKA
TeXHOJOrHURCKOr0 HAZHAUEHHA INPHCOEMHAIOICA K 11APOBHM CETiM Heno-
CpEeICTBEHHO HJH UCPE3 PeAyK (OHNGH KI2i3H, KOTOPEM JIOCTHIAeTCA CHH-
wwenne napacnist. Ha pre. 11,25 nokasas HIEPOKO pacHpoCTpaneHHLIE Npy-
YWHHEBA peyKUHOUHEN Kaanaid, NPHRARLl JeRCTBHSL  KOTOPOro OCHOBZH HA
Apocceanposakun napa. [lap BLICOKOro MaBJIEHds [OCTYHAET B KOpOye Kiaa-
pana caeRa, Kak 0KA32HO [a PHCYHKRE cTpPeaKofl, H NMPOXOMIT Mepes KOdh-
Leo6PasHY WiesL, o0pasoRABIIYIOCA BCJISACTBHC NOLLeMA SOJOTHHKA HiQ
¢e10M; AABIEHMe Tapa NPH 3TOM CHICKAeTCS, W OH BLIXOMHMT « MOHIAKEe B M
fapreHueM. YcTaHaw/isacTes Tpebyemoe AaBaenie iapa N0MOLBI0 HHIK-
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HEr0 MAXOBHKH, MOJHUMAWIIETO 30MO0THHK HA TY HJIH HEYIO BHcoTy. llop-
MaJblAaAn paﬁma PEAVELIQIIIONO KJaalalla OGCCHCHHBHCTCﬂ, CCIH OTHOUIEHMES
AaBACHHIT g0 ¥ mocde KJIanada He DoJgee D. [T;JH DoablieM nepenane ciaeay-
eT YCTAHABJ/IHEATE AB4d KJI4IIAOHA IMOCJeI0BAaATE IO,

B otauuuc or ofuunoro BCHTHJIA, KOTOPBIM TOHE MOMKHO NOHHMXKATH 148~
JIgHHe 11apd, ¢ NOMOUIpK PeAYKUHOHHOTO KJlaldsa MOX{10, KpOMe TOro, ab-
TOMaTHYSCKH MOAAEPIKMBATL HA TpeGyeMOM YpODIC AABRACHHe mapa 3a pe-
AVETOpPOM,

Jng noafopa peiyXilHOHHOTO KJAAMaHa MOKIO MOJb30BATLCA HOMOrpam-
Mot A. B, Xnyapopa (puce. 11.26).

fipumep 111, TpefiyeTcs CRMIVTE Jamnenswe cyxoro hachugennory aapa ¢ py=0,40 Mlla
a0 pe==0,25 Mlla. Pacxopr napa 840 xrfa,

Pewienne. Ha ocw abuncc {puc. 11.26) #maxonnm tomry A (=045 MIIa) 4 u3  nee
NPOBOOHM KPHBYK JHHUI0 AB L0 nepeceueHNa ¢ NepreHaukymafpoM, ROCCTARORNEHIIHM H3
Tousn B (pz=0,25 Mlla), Kag noKa3aHo ®a PHCYEKe NYERTHPOM. 110 Tovke H Haxoamuy Xo-
JHYECTBO UUPY, KUy, LPOXOASIWEro 3a 1 4 yepes 1 cu® ceucHEA Kaanana g-=181 kr/(u-cm?).

Ilpu 3agaundom pacxoae napa 840 &rju ceuerve paBHQ

8
-

PyxopoacTeyace aandsmu TaGa, 113, npHngmacs peldykudonumi Kiansg Dy=50 mm,
HAMEIoWHA ceueHHe npoxvils 5,3 e

= 5,2 oME;

TaGnwuya I3 Ceuenns npoxena PeAYKUKOHRMX Knatiawon

¥eaoBiufA  mpexem  nOpH- 25 32 40 50 70 80 100 | 126 | 150
COCUAHHHTULbHLIX  HaTpyd-
KOB Kaanaay Dy, an

Ceuenue npoxona K.uang- 2 2,8 | 3,48 5,3 | 9.45 | 13,2 | 23,5 | 26,8 | 52,2
Ha j, cm®

Hekoropule LGTONNMHTCALILIE CBEACHAS O PEIYKIHOHHOM EKJanaHe TpH-
peneHn B § &9. : ,

CHCTCOMEL DOIAINOrO OTOTIIEHHS] NPHCORAHHSAIOTCH K NAPDOHBHM CeTSM 10
cxeMme, anaqoriudoll Toit, kotopad npinexena ua puc, 1124, e, no amMecto BoO-
A0-BOANHOrO EHarpesBatells _‘,’CTHHHH.’IHH&ETC?{
maponoasuofi narpepatent. [epBnunwiyM Ten-
JQOHOCHTEJEM B NaposOisHOM Harpepateae
CAYKHT f1ap, BTOPHUHHEM — BOJd, Jlas npe-
ACTBpAaNIeHAd MDOPLIBA Mapa #3 Kakol-auGo
TenaonoTpelsIoEi cHeTEML B KOILICIICATO-
MPOBCA YCTAHABAKBAIOT KOHASHCATUOBOITH-
KM, KOTODBEIE TPOMYCKAIOT KollTelcaT H 3alep-
#ABawT map. Haura ipoMRENIAEHHOCTh BLITYC-
KacT KOHIACUICATOOTBOANHEH TepMOIHHAMHMEC-
KLe, ¢ OIPOKHHYTHEIM HONAABKOM M TCpMOCTa-
THYECKHE.

Ia puc. 11.27 npuseien KOHIEHCATOOTBOML-
YHK ¢ ONPOKHEYTHIM TOGNaBKOM THIIa 45491LK,
HageKHO paboTawilH NPH nepeiajie jarie-
must 0,05 MITa u Gonee. KoHAeHCATOOTBOAURK  Foc L at Ko s
paGoTact caeaylouuM o0pa3oM: NPH HOCTYI- 45T
JEHHH 1104 ero IOIVIAROK CMECH TEapa W KOH-  1— ouwpokiiy il ronaasor; 3 ~
JeHcaTa NomIaBok BenasizaeT, CoejineHHbIR S
¢ HEM PLIYATOM IIAPODOH wiamall 3axpoipaer
BalxouHoe orrepere, Tlpy narkHelinteM nOCTYIICHUH KOHAEHCATA MONJABOK
3aM0/ISIETCH HM E ONYCKaeTcst BHH3, OTKDHIBAS BhHIXOUHOE OTHEPCTHE. JaTeM
HOCHEe BRIXOTA YacTH KOHIACHCATA A4RJICIOHC IIa OII0 TOIMAdBRKa VMEHbIIAdeTCH,
NONIBOK BCIMIBIBEET H LHKJ HNOBTODIETCH CHavaua.
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KoRAEHCATOOTBOASHKI noAGupawT No Tabaunanm, NMpHBEISHHBIM B Cripa-
pouHof aureparype [24; 28]. Iipn ycTaHouKe KOUAGHC2TOOTBOLUAKA npesy-
CMATPHBAIOT YCIPORCTBO OGROAROH AHHHE, cayKauleh g nponycua KoH-
AeHCcaTa BO DPeMf HPOYHCTKH H PEMOHTA KOI/ICHCATOGTBOAYHKA.

§ 57. Tennopas u3CnAUKA TennoNposajon
M IPOYHBOKOPPO3HOHHBIE MEROIPURTHSA

TennoBas HI0JAALLA TeNAOOPOBOAOR HMCeT OI'poMHEOC 3HaYeHre B 2KOHO-
MHKe LEHTPJH30BAINOTO TelocHabKenrs. Baarofaps Tenicsof MsoJsumnil
yMERBWIAIOTCS HajeHye TCMIOEPATyPbi TCIIOHOCATENT H noTepn Telad apu
TPAHCAOPTUPOBAHNN CPO HA COJBUIAC PACCTUNHUA.

‘Tak, nanpumep, 1pn TPAHCNOPTHPOBALITH ropaued DOAL! 1e=150°C Ten-
nepaTypa ¢ CHHIKAGTCA He GoJce 0,4--0,6° C 1ra | km renzonpososs. OLRa-
KO flaMe TAKne HeGOoJLIae NoTepn, 1pH 00LLeH MPOTIIKEHEOCTH TEILTOBLIX CC-
reit B ropogax CCCP ¢rbime 15 THe. &M, COCTABAANOT B COBOKYITHOCTH BeCh-
MA ZHAYHTEALHOC KOJHIECTHO TCNA2, HA BLIPAGOTKY KOTOPOro TpelbyeTcy
GOALIION Pacxoj TonaHBa, JOoCTarnuilo CKasaTh, 9TO TOJILKO B TCMAOBHIX CE-
tsx Mocken Tepsercs w rop 10'% Ik renna, Ha BhPafoTKy €ro pacxoiyer-
¢s1 epoire 40 TLic. T YOI TGILNHEA.

[loBLiIeH e KadecTBa TEMJAOBOLHA KIOAURH TENIONPOBO/ACK OTIOCHTCH K
OJAHON M2 RAWHLIX 33J1a'l LeUTPasH30BAHHOTD TeilI0CHA0KTIMS.

Coraacuo CHuTl 11-36-73, ans TCANOBOH HSOIARHM TpyGOTIPOBOROB Tl
NOBBIX cerell HCOGXOAMMD MPELyCMATPARATL MOJROCOOPUEE TEUANHIOIRNH:
OHHbIe KOHCTPYKIHH HAR COOpHBE KOHCTPYKIHH U3 H3jendit nojerTaard 3a-
BOACKOPO H3TOTOBJEHHA, 2 TAKXKE KOHCTPYKUHH, HAHCCCHHBIE Ha Tpydonpo-
BOBl B 3aBO/ICKAX YCHAOBHAX.

[Ipu mpoxaaike TPYGOOPOBO/WOB B KaHAIaX B KAUECTBE HACAAUHH B Ha-
cTosulee RpeM# MIHPOKD MPHMCHAIOT #3807 H3 MHHEPANbHOR #ATH, 3aLM-
eHHLE OT YBAAIKHCHAA GuTy MUHKPOBKON (pHC. 11.28).

B GeckallablbiX NPOKAAAKAX B KAYECTBE TENJIODOH H3OJALHH [PEMEHs ™
{OT MOHOMMTHIIA MeHnBeroH, ARTOH neroGeToH, nepHTOGETOH, NEHOCHAHKAT,
GUTYMOMEPAAT H AD. [lepenekTHBLOH TERNOHIONsIIHEH #BAACTCa CaMOtieka-
(OLIAsICH SACHIKA — ACaAbTON30/, HITOTOBASEMbIR H3 CTECYRERHOIO GuTY-
Ma OyTeM HecJoXKiIoN Tex HOMOTHIeCKON 06paboTKE. 3acay:KuBaoT EHHMA-
48 TEIIOH3ONALHKORELE KepaM3uTofeTonKbe 0B0N0IKE.

500 250
2 T 4 7 ‘ 250 250
: { 7

i E:.'— ) Til: 3
JE3ES ST :
TH: T
o9 250 §
-—— 5 5— }
& -
]
¥
g "
) "r'm‘ -
e
f e
1
- pue. TL28. KopcTpykina enaomsoasuue  1pySonposonoa
. . MnepaatbATHRIME MITAMN
k - f - MBHEDSMOBATHBC Murh, 4 o= KOABRDO: J-— CTHILKNL § ==
Tzmew CUMEKA coTiu MaTos; § — HNOKPOUNMe CKOPAYNEL & - Jan-

AuKH; 7= Epacka

24



Iipx BEIGOpE TENNOHIOAAUKOHHBIX H3TeMHE § MATEPHANOB ANA TeNIonpo-
BOAOB HeOOXOJAHMO VIMTHIBATL Kpafine HeGaarompusTHHe ycaoBus HX pado-
Thl (IOBLINIEHHYIO TEMTEPaTypPy H BAAXKHOCTD OKpYIKamoule#l cpelds, mepe-
MeHHbIH pexiM paloThi @ AD.).

A5t 3alATL TENAONPOBOAOB 0T KUPPUSHH OCHOBHLIM MEPOINPHATHCM AD-
AfeTcd MPOTHBUKUPPO3HOHHOE MOKPHITHE HX. B macrosuice Bpems npuMeHs-
T OKPHTHA 3M0KCHAHOE H CTCKNOSMadaeroe. M3 pynoHHBIX MaTepuHanos
445 3aLIHTHE TENNGTPOBOAOB OT KOPPO3HH NPEMEHAIOT riaapHuiM obpasom
Gpuson 1 u3o0a. Beifop BHAA MOKPLITHA OGOCHOBELIBAETCH B [IPOBKTE.

IMpu Seckanaibloil NPOKJIAAKE TEMIONPOBOAOE TEMIOBLK CeTell B IPYyH-
TdX C MOBLIZIEHHOH KEPPOIHMOHHOW AKTHBHOCTLHI0 BO3ZHHEKAET OMNACIOCTL KOP-
posud Tpyb oT 6uyKAAOWHMX TOKOD. [Las sanuTh or 3ALKTPOKAPPOIHH Ape-
AYCMQTPHDAIOT MCPOIIPHATHA, HCKIWYAOIMHAE NPOHHKANHE O6JYRIAKUIHX
TOKOB K TpyGaMm, auf0 yCTpaHBAaIOT TAK HAJHBAEMLIH 3JCKTPHUCCKHE Ape-
HAX, WK KATOLHYIO 3alIATY.

Tnama ; 14, OBLUME CEBEAEHMA OB OTONNEHUM 3AHMA

§ 538. NTurneHHueckne OCHORLI OTOMNNCHMS

Tenaopok Gaganc OPraHU3Ma 4e]OBEKa CAAracTca Hs TEIa, BLpadathi-
BAEMOTO OPraHH3MOM H BOCIIPHHMMAEMOr0 UM H3 BHEWHEH CPeAbl, H H3 pac-
X0pa Tenaa, orARBEeMOr0 HM BO BHELTHIOIO C¢peay.

Beauuuna TennooGpasoBadHsa B OPraun3Me H3MEHAETCH B 3aBHCHMOCTH
OT BO3PACTa, PAGOTLI MLIINL W PSa JpYrHX hpakTupoB. BTopolf aneMeHT Ten-
JIOROrO OaMIaHCA — TENJIONOTEPH ~— HAXOAHTCA B IPAMOH CBA3ZH ¢ MUKPOKI-
MATHYECKHMH YCJIODBHAMH TMOMCLICHUA, € TEeMNEPATYPOH, BAAAKHOCTHIO
CKODOCTHIO JBHMKEHHA KO3YyXd, a4 TAKKe C TeMmepaTypoll BRYTpel-
HUX [OBEPXHOCTEeH OrpamkaaloluX KoHCTpPYKiumi. Tax, ecan BO3AyX
TNOMEUICHHA HMCCT HH3KYI0 TeMUEPAaTYpy, TeNJoNoTeps OpPraHu3MOoM
YBCJIHYKBaeTCs] H, H40060pOT, € NOBHIUIEIIHEM TEMAepaTypul BO3AYXa —
YMEHLIaeTed.

Bonbuoe ssauyenne MMeeT TEMNEpPATypa MOBCPXHOCTSH OrpaX1alomax
KOHCTPYKLHH, [MOCKOALKY OT 3TOM TeMlepatTypbl 8d8HCHT TelONuUTeps opra-
[IHIMOM UEJOBeKA MYTeM H3JIyYeHEs. DTOT BHA TeNJONOTEPH CHHIKAETCH NPH
TEMUuepaType NOBepXHOCTEH BHIILE TEMACPATYPI BO3AYXE.

Ofmas TenJOMOTCPsi OPraHH3IMOM BSPOCAOTY HOPMAABHO ONETOr0 de-
JA0BCKa B COCTOAHHK IOKOS U TEIJOBOrQ KoMdpopra coctapaser 115—130 Br.
B pacuerax otonnenna W BeHTHVIALMH TCMJIOAOTCPR NPHHHMASTCS DasHOl
~ 115 Br. Beauwunsa TemiooTiadd #sJVIEHHEM, M0 ONyOJMKOBAHHEIM NaH-
HEIM, cocTagnneT 45-—60% obuwelt Tenanonorepu.

Komniieke MEKPOKAHMATHUCCKIY YCIOBHE B JIOMEIIEHUH B 3UMHee Bpe-
MA, TADAHTHPYIOIMMIA HOPMAJbHEE TeNJIONOTEPH OPrailH3MOM UeJIOBEKAE,
00ecneUHBaercsl COOTBETCTBYIOIMM CMocoloM otomienns noMmewedus, Or-
CIOAA BHAHO, KAKYHO BaKHYI PUIb SEULOJIHSIOT CHCTEME OTOMACHNA b FHIHC-
HHYECKOM OTHOWEHHH,

§ 39. TpeGonanus, npeLARNREMEIS K CHETEMAM OTONNEHNS

I'HrileRHYeckre Nec/e/(0BAHASA MHKPOKJAHMATA NOMELeHHi 1 TOrO, Kak
BAHHIOT H3MEHEeHHA €ro OoTAeNbLIEX KOMITOHMCHTOBR Ha OpranM=sM HEJAOBEK,
NO3BOJIMJAN BHpafoTars onpejeseHHble TPeGORAHEN K CHCTEMAM OTOMAS-
HHA, ['{ﬁnsmmm OCHOBHhIE H3 HHX.

. Jlo6ag cHCTeMa OTONAeHHuA AOQUKHA BOSMENlaTh NOTEPH Telaa noMe-
WCHHCM 9CpPeY Bee ¢I'0 TENAOOTPAXKIAIILHE KOHCTPYKUHK -~ HaPVKIIHE ¢TC-
Whi, HADYAKHE JBepYd, OKHA, 4epAa%¥HOE NCPEKPHITHE Hiin Decuepraqnoe 1u-
KPHITHE H MO,
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9. CireTeMa OTOMAGHHS AGMKHA HE3aBMCHEMO oT koaeGauuf  #apyKHOR
TCMIEPATYPL BOZAYXA NOAIECPIKUBUTH BIYTPH TTOMeUEH B 3aDUCHMOCTH
OT HX HasUATeHHA YOTAHOGJCHEYIO THIHEHWUYECKAMH HOPMAMK TeMncpatTypy
(ca. npur. d).

3. Temueparypa DUYTPEHAETO BudjiyXa AQTKNA OBITh BO3MOIKIIO PaBHO-
MepHOI KK B rOPU30NTAILIOM, TAK H B BUPTHKAJILUOM HalUPALJACHNL. Tem-
neparypa CUHTAETCHA PABHOMEPHOH, CCJIH B FOPH3IOHTAJNLIIOM HanpasJIicHHH
OT OKOH 0 LPOTHBOMOJOXHON CTeHh pasHHIA TeMilepaTypsl BOJLYXA HE
ppernimract 2°C, @ 8 BePTHKAALIOM — [°C na Kaxanid MeTP BHICOThI.

4 KoaeGaupe TeMIEPATyps RO3AYXa B TEUEHHE CYTOK HC JOJIKHO ObiTh
Goavie +3°C npu nevHoM 0TOMM2HKMH b £ 1,0°C - - NP LEHTPAIHHOM.

5. BAyrpcilliie TOBEPXHOCTH Orpax@HHH (CTeHH, NOTOIOK, MoJ1) A0JHe
HLI IarpeBarses HaCTONLKO, UTOOL TeMneparypa ux npudauxazacy K TeM-
neparype Bosayxa nosmemcnyd. Hopmupyemeie BENHURILL TeMilepaTyproro
Mepenafa  MCXKAY PACHeTHOR  TCMOEPATYPOi  BHYTPCHHCrO BO3Ayia H
TCMIOEPaTypPOH  #UYTPCHUHX MOBEPXHOCTCH  OTPaKACHUA  VpHBCHCIB B
raha. 1.3

6. Cpeanss TCMIEPaTypa NOREPXHOCTH 11arpeBaTebublx npuGOpoB B k-
ALIX NoMelleHusx ne jqoskua npeppiuars 86°C. Ona peraamenTrpobana i
Ans ApHGOPOR, YCTAHOBJIECHHKX B HOMCIICHHAX JPyroro HajlaweHus.

7. B HAMY W OGHICCTREHHABIX 3/14HHAX CHCTEMA OTONJNeHHA BMECTE € CHC-
TEMOf DONTHISIIEH A0J3KHA  OOECTeUiBaTs MOLICPIKAHAE OTHOCHTCALHOH
BAAKHOCTH (p K CKOPOCTH ABH/KEANA BOIAYXA W B NPEenaXx THIdCHHUECKAX
nopy (g=10—60%, w=10,15—0,25 m/c). I

8. B mpouM3DOACTBEHIKX MOMCIICHHX CHCTeMd OTOMJACUHI BMecTe C e
TOMON BOHTHAHILMM AOMKIA obecieqniaTh HOPMANbHHE ycnoBHS paboTe R
TOMIEPaTY PIO-BIAKHOCTHLI DEIRUM, 3a/|aBaeMBll  TCXHOAOIEYeCKHM TPo-
LeccoM (IPOHSBOACTRA. - .

9. CucTeMa OTOMJCHHA AOMyHd OBTh HILYCTPHANBHOH B H3TMQTOBJCKHM
W MOHTAMKCE, SKCHOMMAHOH B SKCIAyaTaund u Ge30NacHOM B NOXAPHOM OT-
HOWEHHH,

§ 60. Knaccudhmraumn cHCTEM OTOTINSHKHA

PagsinuaioT MECTHHE WM TCITpadbHble cicTeMul OTONMAeHus. K MecTHLIM
OTHOCAT CHCTeMBl, PAARVC JeHCTEWA KOTOPBIX OrpasHyYWBAcTCi OLHHM HJIH
HECKOBKITME, HO CMEKHLIME foMenlerusiMi. BCe KOUCTPYKTHEHEE SJcuel-

» TH 5TOH cuereMil  00BSIHHEHB B
| ojnoM yerpofictse. HauGonee Th-

gl NMUKBIM TIPHMCPOM MECTHOH CHCTEC-

3 L;\]:J ABAAETCH  JTEYHOC OTOMJIEHHE.

34+ A S { MCCTIOMY OTHOCHTCH TaKiKe ra-

e ,E,l,fﬁ ,E[;—;g - 3080¢ (NMpH CKHranuH rasd s OTO-
: 'l : nuTeabublx npuliopax) B 3JeKTpH-

i (g | 7 YecKOC OTOMJIEHHE ¢ KCM0JL30BaHK-
Tl o o o O o i em NPRGODOB NepeHncHOry THIA
2 i st e P e s (papuatopa, xKaropu@epa H Ap.).
fj\l | B uenTpambHEX CHCTEMAX Tell-
%|l_; J0 A% OTONJCHES BEIpaGaThiRaeT-

CSl 33 MpesenaMu  OTAIJIHBALMEIX

Puc, 11.29. [IpAHUNOKRASAGA €XEMA CHOICMBE IEHT- noMeulcnil  (KOTenbHAH, T3L), a

PAALNOID BOARHANO GLONAEAHA 34ATeM Tpai.[cnopl”.lp}re'rcﬂ o pr-

GonpoBOAAM HAH BO3NAYXOBOLAM B

OTAC/LHBE NMOMCLICIH 3ITAHHA, Mo BHAY TENNQUOCHTEA HEHTPAJILAELIC CH-

CTeME! OTORJEHEN NCAPA3ACAAIOT Ha CHCTeMb BOAANOIO, NApuBOro, BOSAYIL-
KOO B KOMOHHHPOBAHUbIE.

Ha pue. 11.29 nprpeeHa cXema CHCTEME BOAAHOTO OTOUJIEHHA. Kaxk ptiz-

110 H3 CXEMM, 0ATOTOBKA TEIIOHOCHTE s NPOHABOIKTCA B BOJOTPRINGM UY-
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TYHHOM CERHHOHEOM KOTIe /, ycTaHOBJCHHOM B folpaic 3janHsa. Ha Kotaa
TeNAOHOCHTEIL (TOPATAR BOAY) MOCTYIAET MO TPYOUIPOKRDY 2 B OTOUHTEN b-
HHIC TPpHGOPLE f, PACTONCIKCIILIC B PA3NILIX NOMEUEHAAX H 9TAXKaX 34aHHA.
LI@PEB CTeilined H{)l'IGUPUB TEAOHOCHTENE OTHALT ﬁl)ﬂhﬂl’}’lﬂ 4alTs Temnaa BO3-
AyXY noMculcHuS H 1o Tpydonponoay 4 po3npallaeTcss B KOTeN AN BOCCTE-
HORJIEHIH CROCTD TEIWIOBOIG HOTEHI{NAAA,

D crcTeMe TAPOBOID OTOIVIEHHS TENJOHOCUTENb HA4pP, NUCTYNAE 1O TPY-
GonpoBOAY B DTONUTENDLHLIC RpHEOPLI, KOIICICHPVETCHA, OTAabafd TenJjaoTy
napoo(pazosanng A9 oTOmAenns nomemenpi, Kowjencatr vy npuiopos Bos-
BpamiacTea oOpatie b KOTeT. '

,LlJ[H CHOTEM BOIJTYIIHOTO OTONJIEHH A B03,.‘I}-*X I-IZLI‘pCBﬂCTQF[ ]IEHOCPE}ICT-
BCHHO B oﬁc.nyx-:ui—:aemmx S3THMH CHCTEMAMH 2HAHIHX. OTonnenne nmoMertne-
1T OCYIHCCTRAAETCH LCNTPAMHIOBANIO RO CHNCUMAJIBIEIM Kanasam (Bo3ay-
X()BD,II,BM) HIH i‘,(}{fp(-".;'LOTt}IIEIIHOFl ilO,’LalIDﬁ BO3IYXE H I.[CLICHTPEUII-IBOBEHI[O C
LIOMOIBI0 OTONNTCILEBIX ATPEraToB, YCTAHABJIHBACMAIX B DAZLIMHBIX ME-
cTax noMclicHus. [Ipe cocpeioToucliHOl nolave DO3AyXa IDIUMENTOT
RPYIEHWE OTONHTRMbBIILIE ATPErdTLI, Hampuagasionlie HH[‘jJE‘.‘I'_hlI"} RO YN B
moMeLlenIst ¢ SoaLILOH CROPOCTLIC.

K KOMOGHUNPOBAHHLIM CHCTEMAM OTHOCHT NAPOROTAHLIE  ROMO-BOASLLIC,
1aPORO3IYWHLIe, BOLOBO3AYILILIE, JCKTPOBO3AYHIHLE H T330BO3AYLIHME,
T. €. TAKHE, B KOTOPLIX OCHOBHOH TCRAOHOCHTCNIL (TOPAYAS BOIA HJIH DBO3-
.a"l_}’?i) MOWIYRACTCH € JOMONEBIG JIPYProra TeEIGTIOHGCHTEAd (IT:‘];]EI, HEDE‘.I‘[]ETCI]"l
BOABI, 2AEKTPOINEPTHN, ra3a).

B napoBoaAHLIX A BOAO-BOISHLIX CHCTCMAX OCHODIOH TCMJAOHOCHTEN b
HOATUTARTHBACTCS B BOjlOHarperateac - Goivepe.  Harperada roza nocry-
[4eT No TPYCOAPOLOLY B CTONUTe/NbHBIE NPHOOPLT CHCTEMbBI OTONJIEHHE 314-
rus. Ma npiifiopor oxaandcnians Bona poaspaltactea  Ang narpena obpar-
HO & Goiaep, Bo poeX KOMOUHHPOBAHHBY CHCTEMEX BOZVIITHOIO OTOMICHHS
BOZAYX arpepactea b KaJopigepax.

o (_‘I'I(')('ﬁﬁy I'IP[_’)E’M‘;‘II[EHIT}I' TeMJOHOCHTETA CHOTEML IICHTPAABHOTO OTOIN-
 JIeHWST NOAPA3AeANIOT Ha CHCTEMBl C CCTeCTBeHHLIM NodysxcaeHneM, OCHCTBY-
IOLLHC 38 CYCT PA3OCTA AABACHHA ¢T0aA00B oXJaauBlweics H ropayel BOAL
HAW OXJAJHBLIETOCH M HACPETOrD BUZAYXE, H CHCTeMBl ¢ MEXAHHUECKHM No-
OvaRacieM, b KOTOPWX ABHZKENNe BOLE JOCTHTAeTCA ¢ NOMOUILIO HACOCd, 4
JBHARERHe BOIAYXA B CHOTEMAaX BO3AYWIIGTO OTONACHAS € AOMOINBIO BeH-
THAATOPA.

ilo cmocoly mepeaany Temma NMOMEIeHHI0 CHCTeME OTOIICHHS AeIAT HA
TPH CPYINDGE KONBCKIIHOAHBIC, JYUYHCTLC H KOHBCKUHOHHO-JYYHCTLIC,

Tence oTOIASHHE H CHCTEMbL ¢ PajiuarTopaMuy it NpuiopaMK naHean-
[IOTO THTI@ OTHOCAT K KOUBEKUHOHHO-JAYYHCTOH rpynne. K ayincTmm cuere-
MAM OTOIMIEHHH OTHOCAT CHCTeMBI, TPH paGoTe KOTOPHIX CPealeDiDeldeniias
TEMIEPATYPa NOBEPXHOCTEN OrpaXAdiOUIHY KOHCTRYKILH BRIINE TEMIEpaTy-
pul BO3AyXa noMeiielinsd. Taxiue yejJoBHA JOCTHTAIOTCS Pa3BHTOH, YMEPEHHO
I{EII']}ETUI‘:I TelJOuT 1A K_HIJ,(:'.FI NOBEPXHOCT I (I'IOT{}.,"[I{E!, CTCHLI, HUHB) K noapec-
HGIME HArpeThiMH naHenstMi,

- NpumepoM KOUBCKUHONION CHCTCMLL MOJKET CHAYIKHTL CHCTeMa OTOnje-
HHA € KOUBEKTOPaMU Han pedbpueThiMy rpyhaMiL

Cnasa 12. NOTEPH TEMNNA OTANNHMBAEMBIMH NOMELEHHA MM

§ &1, McxofHeie gaHHbIie W OCHOBHam (PpopMmyna 4na pacuera norepk
Tenna uepes orpaXkAaloliMe KOHCTPYKLUMH

- Uns onpesciCHEs NMOTeph TCIVIA OTICJALILIME TOMEHICHAAMH H 3AafueM
B Led0M He00X0AMMO HMETh CAEAYIONHE HCXOJ(HBIE A4HHBIE: TTAHE 9TaXel 4
XapakTCPHLIC Ppaspe3nl TO 3XalHI0 CO BCEMH CTPOHTENLHBIMH Da3zMepami;
BRIKONHPOBKY H3- FEHEPANLHOIC 112HA ¢ 0G03HAYCHHEM CTPall CDCTa H PO3H
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TaBnumua .4, Conporuanesus Tenncnepelave BETPOD; MAJHAUGHHE K#iK/10ro-

B T e T oy, IOMELERYS I MECTD oCT oA KM
, ; 30anHs (Ha3saHWe HaCcCACH-

asepei i POHAPER) M HapYMHMX ABepeli
Pe ) il HOTO MNYHKTA); KOHCTPYKIHH
BCEX HAPYRHLIX OrpazkieHHH,

itewenne KOSEE-

| uwsara k. BT/(eEK), 060CHOBAHHBIE  TENKOTCXHH-

KoseTpywnus o Ar;“ré;fleg;iﬁg:f- YECKHM pacHeToOM.
AUNG/IREHES NPOENOD - Bee oransnpaeMbie TOMe-
® | kpynso- | snprmu- HIeNHn 342HUA  Ha  Lianax
o jRememmma] R caenyer 000312TATH NOPS KO-
BHIMH HOMEpaMH (laviH2g C
Onruaproe  ocrexae- | 0,17 5,8 Ne 01 n panee — noMe!leHUA
H{e B ONERAPHOM IIe- noaBaaz; ¢ Ne 101 u nanee —
ﬂi[::ﬂf;ge OCTCKACHHE! TOMETIBHR TEpHOG. BTANG;

B ciugpenumx oeper | 0,34 2.9 3,5 ¢ Ne 201 u @danee — BTOPOTO

naeTax 3Ta®a u 1.4.). [loMelenns

B paspensiix gpoft- | 0.38 1 2.7 5,15 jiymepylT <cJess  Hanpaso,
-rp'i.'}:ﬁggmﬂﬂﬁiem 052 2 23 npuYEeM  JICCTHUUHBIE KAETKE
(0nHR2DROR RAKC CHa- 0003HA4A0T OTACKLIIO OYKBd-
peHHDa) MH HJIH PHMCKHMW HHEPPaMU
OcTerlenne us iycror- ¥ He3aDHCHMO OT 3TdKHOCTH
Eh Eiemaansle Gho- SUAHHN  pAcCMATPHBAIOT Kak
“Ha  tameiow pee- | 043 [ 2,3 - omio mnomeumenne. Homepa

1Bope NPOCTABMAAOT Ua HYepTerxdx B

na acrxem pacrsope | 0,52 2 - UEHTpE NOMENIeHRS B CAHHAP-
s wrs oM. KpyiKie:

OABHADHHE 0,21 4,6 4,6 {Torepn TCnaa MOMEUICHH-
. ApoliRke 0,43 2,3 2,3 SIMH 9epes orpaXxaaioiliie KoM-
Jlrepu crerasHHbE: _ CTPYKUUH, YYHATHBAEMhie IipH

Oimeapune g%? g g:; APOEKTHPOBARHA CHCTEM OTOII-
Maraskusme  satpa- | 0,21 4.6 4.6 JeHHs, Ppazjeasiorcs Ha 0c-
Hb! BENTHJAHRPYSMblE HOBHLIC, VCJIOBHO HAsbhRAe-
Burpaks co crams | 0,26 | 8 5,8 Mble ROPMAALHLIME, # 106a-

HEIME REPOIUNTIOMA DOYHBIE, KOTOPHMH YUHTLIBA-

Mpumevanue Bemuuns Ko3pPumnedTos ercs pANX QAKTOPOB, BAAHK-
APMBCACHE 1A OKOH W OAiKOHKLX Ascped ¢ fepe- ~ UUAX Ha HEIHUHHY TenIona-
BHHHEIMH NepeNseTaMA H KupeGRamu. [ara wetan-  TCPL.

JHYECKHX MepensaeToR W KOpoUOK IpHBEACHHNE Be- OcHoRHBIE TeIJOMNOTEPH

.;Ig‘-%:l{u KOSPHUNACHTOB & CACAYET YDOMWTUBATH M2  povemoeunfi @, Br, caaralotces
. H3 NIOTepPr Temna Yepes or-

JeqbHBle OrpaXAalolliie KOHCTPYKUHH, ONPEAEAAEMEC 10 hopmyae

Q= Fk(tg—ta) 5 (11.25)

rae F == MIomaik Orpaamomedi XONCTPYRIAA, uepea KOTCPYK NPOHCXOANT NoTeps Ted-
na, m?;

1
k= ?—xosqmtpuuueur TENNONEPCABYY AAENOE Orpamgaomeit KOHCTpyiunH, Baf(m*-K);

ts — pacserHan 1exNepaTypa BRYTpPeHHero Bosayxa, °C;
ty = PECYCTHER TCMAEPATYPA RAPYXHOTO RO31yXa, “C; .
n — gonpapoTuuf kodpHuHEHT k pacueTHOR pusnecey Teuuepatyp (fa--fa).

TakuM oGpaszom, 4To0L OMPCOENHTE: NOTEPH Teuna NOMeCHHEM, 1eod-
XOLHMO 3HaTh Beasdunus F, &k, £y 1 fs

KosuprnnerT Tenaonepedaud £ Orpaxaaron(ed KOHCTPYKIHE Ompejieds-
1ot o ¢opmyae (1.174), a ecnn OHA THNOBAN, TO & TPHHHMAKT NO AAHILIM
cnipaBouHoit anteparypsl {21, 28] 3navesns KO3QQHUHEHTOE TelIONEPE/a-
uR K 3ainoaHeNWH CBeTOBHIX MPOEMOB H HAapy:KHHIX ABEepcH INpPHBEIEeHB B
Taba. 11.4.
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TenncoBMeH yepes Orpax/AeHiA MeXly CMeXHHMK 0TaNJIMBacMLIMH TI0-
MelleHHAMHE NPH PACYETC TCIVIONOTePL YYHTEIBAETCS, €ClH  PA3HOCTh TeM-
nepatyp Bo3gyxa 3tux nomeuienni Honee 5°C. Tipit McHLLIeH PasHOCTH
TCMIICPATY P TCIIOCOMCIL Ne3lladHTe el H He YUHTHIBAeTCH.

§-61. Mpasuna obmepa nNOREPXHOCTEH OrpAKASIOWMX KOHCTRYKLJH

IMoeepxuoctes F, M2, HAPYKHBIX OFPAKAEHANR NPH nojcycre NOTEPL TEfa
I;SMepfiETcﬂ MO [MAiaM ® paizpesam 3AaHMA Cciaesywwum  obpazom  (pHe.
1. '30).
1. }SHCOTa CTeH TIePBOTO 3TAXKA, CCAH 10 HAXOMUTCA HENOCPEACTBEHHO
H#a I'PYHTe, — MeXAy YPOBHAMH 00D NEepBOro H BTOpOro ITAKEH; €CTH IIO-'I,
Ha J1arax — OT HapyXHOrQ YPOBAH 10)i-
rOTGBKY flona Ha JjaraX 1o ypPopHS noJa

BTOPUrG 9TdXA; UPK  TeOTATURIBACMOM ——
noanaJge Mali  OANCabe — OT  YPOBHA s
HH M HEH I'IGBHJ).‘{HU[‘_'T‘I-T K(]Hl‘.Tp}'[ﬂlHH 10.1d L] ﬂ?

[IepEOro Taxka A0 YPOBHH "HCTOrO UGIa
BTOPOrO drama (A;), 4 B OZHOSTAMHLIX
B/AHHAX C YEDIAYHBIM NEPEKPLITHCM BLi- o=
cO0Ta HaMepseTca OT OOJa JU Repxa \
YTCIVIAOILCTO CJIOA NEPeKPLITHS, _ s !
2. Becora ¢Ten  TMPOMEKYTOHHOTO
ITAKA — MY YPOBHAMH MHCTHIX H0-
JA0B AAIHOrO d DHIUE/Ae:KALIero 3Tamen

(hs), # RepxHera sTaxa — ot ypopusa S %ﬂ
€ro UHCTOTO MOJ3 10 BepXa YTeliHwie- S —
ro CACs Yyepaaulloro mepekpmTHs (f13) S
HAH GOCHEPAAUROND AOKPBITUR.

3. Onrua Hapy)XHBIX CTeH B YIIOBbHIX !
NOMEIICHEAX — OT KPOMKH HapysKgoro ™~ "r
yIAd L0 OCell BHYTPeHHHMX cTeH (4 v 1), v
a B HEYIVIOBHIX - MEALY OCAME BHYTPEH-

HiiXx cTeH {[3). X ) _

4. nUBEpXHG['Tb DKOH, JBepEﬁ " qJU' Pac. JE0 lllpuaul;nn:r;:;:;g:“amlnonrpl:,l.am-
Haped —no  uHauMeHnlIM  pasMepam
CTPOHTCILHLIX fIpOEMOB B cBeTy (4 @ b). _

0. TloBepXHOCTH NOTOAKOB [ NOJOB HAA MOABAJAMH B NOANONLAMH B
YrAOBHIX IOMERIeHHEX — [0 pasMepaM OT BHYTDPCH!EH MNOBCPXHOCTH HAPYK-
HEIX CTeIl 10 OCEH NPOTHDOMOJIOMHLIX CTeH (/) W 1), a 8 HEYNJIOBBIX — MEeH-
JIy OCAMH BHYTpPeHHMX cTeH (/1) 1M OT BHYTDeHHej] MOBEePXHOCTH HAPVIHKUOI
CTEHHl. A0 OCH HpPOTHUBOMONOXIOK cTeHu (#7).

6. Janna BHYTPEHHKX CTeH —- i1 DA3IMEDAM OT BHYTPEEHHX TMOBEPXHO-
CTER HApyM¥HbIX CTeH J0 OcCeli BHYTPeHHHX CTell (#71)) HJIH MCKAY OCAMH
BHYTPCHHHX CcTed (m).

g nojacuera NOBEPXHOCTH OTPaKAANIULEX KOHCTPYRUMH Aunelinble pas-
mepil HX TPUHHMAIOTSA ¢ ToulloeTuio Ao 0,1 M. [{opcpXHOCTH OTAEALHBIX
OrPaXAalUNX KORCTPYKUMA NOACKHTHBAIOTCE € TOMHOCTEI0 fo 0,1 M2

iy

>}
A
g
L
\‘\\1
B

$ 63. PacyerHble TCMNEePaTypbl HEPYHHOr0 M BHYTPEHHEro Bo3flyxa

PacycTuas lapykias TeMOepatypa fy NPH ONPCICTCHHH NOTEps Temia
HOMELLEHHHMHY HPHHEMASTCA DARHON CPEJHeR  TeMIEepPATYPe BO3LYXa Ha-
nbosiee XONOAHBIX NATHAHEEOK B JAHHOM HACeJeHHOM IOYHKTe H3 BOCBMH
aum 32 50-zeTHAR NcproA. ITa PACYCTHAR TCMICPATYpa 3HATHTENRHO BRI,
teM abCOJMWTHAS MHEHMMaAbHag. Tax, gas  Kpaceosipeka oHa, ¢OraacHo
CHull 11-A.6-72, npunumaerca pasno —40°C, toria kak aGcosorTHas
MHHMMaJLHAA Temnepatypa aoctaraer —DB3°C, ans Jlenunrpajsa coorser-
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cToeiio —25 5 —36°C. Pacuer CHCTCMB! CTOMICEHA Ha alCOJNTHYIO MH-
HUMAIBEYVIO TCMIOCPATYPY, KOTOPAR UTMEUAETCA Das B HECKOJLKO JIET, HPH-
yeM B TeueHue KOPOTKOro JIOPHOAA, USMEPHeMDIO  "acaMil, IKOTOMHYeCKH
HC onpapzal, Kpatkespeserioe Pe3KOC NONMUMKCHHE TEMNCPATYRH HapyaR-
HOrO sosiyxa Gaarolaps TeMNOAKKYMYIHDYIOUCH COOCOONOCTH CTPOHTEAh-
NBIX KOHCTPYKIWA u MeOCiIH, NAXOASILEHCH H JIOMeTIeHIH, [C BHI3HIBAET
SAMCTHLIX HIMCHEHHE Tewmyepatypnl BNYTPEHHEro BOZAYXA.

Mpuasrole 8 Conerckom Comwae shuveHAs TCMIcparyp UapyKHOro Bos-
AyXa 05 PacueTa CHCTEM OTOMACHHA OCHOBAHE HA GOJGINOM NpPAKTHISC-
KOM ONLTC M TEOPETHUCCKHX HCC/Ie/OBAHAAX DONPOCOB TEMIOBOH YCTOAYH-
BOCTH 3/aHIH.

BHYTpCHIAR TeMTepaTypa f, /Uiy MOMCHICHHE KIIHX H odilecrRennlx
2Aa5W0, KAaK OLIZIO CKa3zalo paHee, NPUHHMAETCH B 3a4DHCHMOCTA OT Ha3HA-
yeHis nomewenns. Haupumep, Ang xaacca WKOTL HanGosee GaaronpHATHOM
CYHTAETCA TCMICPATYpa Boziayxa -+ 16°, a ans rpynnoBOH KOMHATHE J£TCKO-
ro cajga +20°C. [Ias uciop ¥ OTALMOB NPUKIKOACTBCEHLIX 34anui OHA
leﬂll{MGE'TCFI B COOTRETUTHHHE C T]JCGOBQIIHS‘!MH TexHonarun H KETCFODHCﬁ
paGoThl no Guanueckol warpyske paGodero. Ilpn Taxenanx paGordax HaH-
Gosee Gaaroupusitnad TeMmepatypa +12°, a upw aerkoil padore +16° C.

[ipn onpefedenin noreps Tella YCped MOKPHITHA K (oHapH NPOH3BOA-
CTBEHHLIX OOMCLUICIHHE PACUSTHASN KHYTPeHRHAS TCMICPATYPA NPHHHAMZEICH
PABKHOH TemuepaType BO3AyXa 01 ODORPHTHEM, a Hepel CTCIU H OCTEKJCH-
Hlle MOBCPXIOCTH, PACHOMOMEeHHHE BLILIE 2 M OT NM0Ja, — PABHOW CpelHCH
TeMIlepaType MexAy TCMIepaTypoli Busiyxa 8 BepxHCid H paCodel 30HAX
NOMeINeHRs.

Tonpasountift ko3GEUUHEHT ¢ K PACYETHON DASHOCTH TEMIOpPaTyp ln—
{n BBOAHTCS 1IPH NOJACTETC MOTCPL TCIIA Hepes Qrpa) awnlHe KONICTPYKLMH,
KOTODBIC BHEUIHell CTOPOHOH O0OpAIEHLI B 1ICOTANMHBACMOS NOMEUIEHHE
(nepaax, noasaa, TaMOyp o T.1L.), @ He HAPYXY. ITOT KO2QPULUHCHT YMEHb-
[IeHHSI PACUETHON PASHOCTA TCMMACPATYP NMPHHMMAaeTcs eorvacko Tada., 14.

§ 64. OcoBeHHOCTH PacueTa NOTERsL TENNa NOMellZHMAMM Hepe3 nonal,
PAcnonoKeKHkia Ha FPYHTE W Ha narax, M Yepes NOAZEMHYD
4acTh CTEHbI

[ToTepn Temia uepes MOJH, PACHOJOMEHHBIE HA TPYHTE HIH HA Jaarax, oi-
PEAGISIOT NO 30HAM-TIOJOCAM UIHPHHOH 2 M, [NapajJcibiLiM HapyKILIM
crenan (puc. 1L31). Yenm Gamxe noaoca Pacnojoxesd K BAPYKHOH cTeHe,
TCM OH4 HMCCT MCHLINCC TePMHUYECKOe CONDOTHBJICNHe Temjdchepernade.

Yeaoadas BeanduHa TCPMHUCCKOTO COTIPOTHBJCHUA TCHAONCPCTAYe OT-
IeJbHBIX 30H HeYTeNMeHHbX nojo8 Ha rpyuTe npu 4==1,16 Br/(m-K) nps-
HHMaeTed HC3ABHCHMO OT TOJALNLL KOHUCTPYKIHH:

i 7 g F Spobens
. ‘.- w— aeMY
AR AN (e O %
N N NN oo v Y,
A AAIAI e
: A # YA
7))
2M| 2m| 2M

Puc. [L.31. CXemn K OuPeEAeHiR BOTEPL TETAA UOHEZ ROTK I CTCIM, JArI FEICHNLE HHKE YPORIA neMau
[ — nepsas 30B8: {7 -— propan suny; 1 — tperun sene; Y — UeTRepran soha (LUOCIeAHRR)
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&) aas 1 30HH-MOAOCH, T. . TOBEPXHOCTH N0MA, PACHOAOIKCHHON Ha pac-
CTOARMH A0 2 M R 1viyDWHY  DOMELeAHE 0T HAapYyXKIOH cTcH, Rf,_n=
=2,15 (2. K)/Br;

6}) ans 1 soub-noagoes, T, . 1JF CAEIVIOMEY 2 M OT HAPYIKHON CTEHDI,
1WR =4,30 (M2-K)/Br:

B) ana II1 3oHBI-mosiocH, pacnosoxchuol Ha pacerosdun 4—6 M B
TAyOHHY nOMeieEnii 0T HapyIKHON cTennl, Ry =860 (m% K)/B1:

r} ans IV z0Hbi-nog0ce (mocaenHed) Rffn=14,52 {m2-K)/BrT.

Ocuosnas pacyernasn gopMyaa (EL.27) npw nogcuere norepn Tenaa Q.
B, yepes noa, pacnonsokedublil Ha TPYHTE, TPHEHMAST CTEAYIOUMIT BRA:

Fr  Fy Fuyr  Fy
ap o= ] e —— L — ] tp —iu), [1.26
Y (fe;.n‘*xziﬁez.*z.*e“?,n)‘“ ) (b

rie R,',_n. R:,fn, R:,f:,. R,I;i.,— TEPMHEYECKOE COMPOTHRJISHRe OTICARNNY 26H foaa, (m2-K)/Br;

Fi, Fu, Frg, Fiv —aomaas cooteerctoemmo 1, 17, 31 [V som-noaor,

{n—{y -— PACUETHAR DAIROCTD TeMMUepaTyp (Ta JKe, WTO )N 418 HAPYINLIX Crew),
COMpOoTHBIEHKE TENMIDAEpPR/aYe KOUCTPYKUMH YTENIEHHLX AOJ0B, pac-

ONCKEHHMX HEIOoCpelcTBenio j1a rpynte, Ryq, (M2-K)/Br, nasacskuar on-

PelefaTs TAKME AJIA KaXIOH 30Hb, HO 1o dopmyas

K
Ryp= Ryn |- 222, (11.97)
;'uy_c

YAt R — cONpOTHRAGWNE Temsonepelave OTAEABNBX 30N JIEYTCUACHNOIO  noaa (oM,
pue, 11.30), (v* K)/Br;
E-l""—c——cynma TEPMAYECKHX CoRpoTuBACHUl  yreuasomanx caoes, (m* K)/Br,

ey

YTENAAWIUMHE CAOAMH CUYHTAKTCH CJOM M3 MATEPHEN0E, WMEKLIIX
TENAOTPOBOAHOCTb X< 1,16 B/ (M- K).

Conporapnenne TEMIONCpCIauc KOHCTPYRUMA noscs da aarax R, (m?-
-K)/B7, onpeaeaseres no dopmyne

R |

0,85
rae Ry, — cONpOTHBACHHC TEMJAONEPCAAUC KONCIPYKLMH YECIUCHUOID 10AY, OUPEAEIFENCce
no dopuyne (I127); spech © KauecTne YTeMIMIOWINX CACCE VUHTLDAWT LOIAYWHVIO HpG-
ehaiiicy (B,.:~02) ¥ gowarsdt fdon, VAoMenILiH no Jarai. )

Hpn noacuere noTepbh TENAA  HEpes N0, PDACOOMOKeHHBIE HA IPYHTe
HJAH Jdarax, TTIOBepPAHOCTL YYALTKOR HOJ0B  BO3Je Yraa 1apyXIlILX cTed (B
NCpROfi ABYXMCTPOBOI 30HC) BBOZATCA B PACUCT JIBANG(H, T.€. 110 HADPAB-
NeHuK vbenx CTEH, COCTABJHIOUIHX VTOJ.

TQHJIDTIOTCPH HCPC3 MOASCMHYHK) HadCTh HapPYMHLIX CTEH W TOJd Dbl OTAITH:
BAEMUIO HOABANE 3AAHHA JOJKHE (IOACHHTBIBATLHCH TAK e, KAK 4 TelNIo-
TIOTCPH 4epel3 Movibi, PACIOJIQKCIIILIC Ha TPYITe feencasanbHOrO BAANAN,
T.€. 110 30HAM WKPHHOA 2 M, ¢ OTCUETOM HX OT YPOBHA 36MJH (CM. pHc.
I1.31). [MToast noMewlend#t B 3TOM cAydae (MPH OTCYCTC 3011) paccMatpHsa-
KTCA Kax NPOJOJIZCHHC ]'IQESCMHOT.I HaCTH HAPVAKABIX CTEH, CUII[JOTHBJ]G]IHE‘
TeTonepejaie OnpelesteTcs Tak JKe, Kak B 17 HOYTCMNAeBX HIR yTer.
JelllkiX [O108,

R}',!‘I e ItiaRy_u- (1[28)

§ 65. floGapouHbie NOTEPM TENNa, BbI3LIAAGMLIE PasNHUNLIMH (PalTOPaMHK,
KOTOPbie He YUYHThIBAIOTCH OCHOBHGH HOPMYAoN

Ocnosnas popmyaa (11.25) ans pacdera noTepnh TCIIA NOMEINEHHEM
Hepe3 OFpaMAAIoulNC KOICTPYKIIHF HE YUHTHWBAST psji (PAKTOpPOB, BIHS-
FOUUEX HA BeAWuuHy [10TeDb. K HHM OTHOCATCS: OpHeNTanHs MOMCMICHHH no
OTHOLIGHHIO K CTPaNAM CBCTA, HAJHYHC ABYX 1 HOJee WAPYMHMY CTeH: 1c-
CTYM/ICHHE B DNOMEILCHUE HAPYKHOIO BOZAYXa 4epe3 HapyAKHHeE IBCPH M
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BOpOTAa; BHICOTa IIDM&_I.IIEI{HI"{: HHGHUALTPAUHS B WOMEIIEHHSI HAPYKHOTO BO3-
AYXa 4epes HeMJOTHOCTH CTPOMTEAbHBIX KOHCTPYKUNA (Li€dn B NPUTBOpPEX
OKOM, ABEPER H T. 1),

Tlepenncaenssle GakToOpH, Kpome HHQUALTPALRE, 'YUHTLIBAKITCA 1003B-
KaMH, HCYHCAfleMLIMA B NMPOIUEHTAX K UCHOHHBIM MOTEPAM TeNJaa, paccyu-
Taudum 10 hopmyne (11.25), B caegywumnx pasMepax.

[. Ha oprexrauunio no OTINOWMICHHIO i CTpPaHaM cBera (AJIfi BEPTHKAJb-
HBIX M HAKJOHHLIX HEPYMHHX orpark/cuuit). Beanuuna 310l 40628KKH 1pu-

' HHMAaeTCA B COOTDETCTBKH CO CXEMOW, NpuBe-

& nerHow vHa puc, [1.32,
£3 W% ,c8 _ 2. Ha npoayeaeMocTh mMoMelleHuit ¢ IBY-

M5l apVAKIILIMH cTeHaMu W Godee. Jror dak-
TO, YBEJHUHBAIONIHA TOTEPH TEmad Qepes Bep-
8 THRAJbEBIE Orpamaends (UapyIRIble CTEIIb,
JIBEPA M OKHA), YYMTLIBACTCA MO OGLICCTBCH-
5% HBIM 3A4HWSM H M0 BCMOMOCATEJNLHBIM TOME-
HEHHAM MPOU3BOACTBEINEX 3AaIIHH B pasvepe
5% OCHOBELIX TCHAOMOTCPL (B YrAOBHIX MOMe-
H IBCHHAX HHABIX ¥ n0g00HRNX 304HAA NTOBAINAG-

Puc. 11.32. Beamunpa ao0Gamok  Oc- IOT PpAacUYRTHVIO TeMmepaTypy Buvyrpelllero
OF OpWaNTAL'W Uipanasnng mo omme  BO3AYXA ma ¥ B noGaBxY He BBOZAT).

MR K CTPRnAmM cHeTa 3. Ha M orpes  BpblBALLErOCH  XOJIQ1-

HOTO BO3ldyxa 4Yepel MHaDyzKIILnIC KpaTKoBpe-

MeHHO OTHKPLIBaIOIIHeCs ABEPH, TIC OﬁOPYﬂQBHHHHE BOGS/IYVUIHBIMH  WJIH BO3-

OVIIHO-TCIJIOBEIMH 3aBCCaMH, B M-3THXHbLIX 3I3HHSX ﬁOﬂaBKH HPHHHME—

jOTCA B pasMepe:

NPH TPCHHBIX ABEPAX € ILRYMS TAMOYpaMo MeiCay IAMA . . . . . 60
UPH ABOAHLLX UBEPHX € TaMOYpPOM MeXny HuMm . . . . . , . ., . 80 n
OPH OJHEAPHEX ABEPAX © + v w2 4 &« o« w 4 2 4 » = s « 4 68 n

Aas vyaBHBEIX BXOACE OOIECTBeHHEBIX 3MaHuA (BXA0YAS rOCTHHHIH H 06-
we:KHTENA) 374 gobaska mpunamaerces 5 500% K oCHOBHBIM NOTEpAM nepes3
BXOAlbIC ABCPH.

4. Ha suicoty nomeiennit. IIpa BoicoTe noMcuwicHyi Goabiue 4 M pacuer-
Has BEJHYMIA TEIJONOTCPL Yepe3 RCe OTPAMKACHHS ¢ BRAKUEHHEM J08aBOR
yBenuduBaeTcs Ha 2% Ha Kaxasld MeTp BHICOTH CBepx 4 M, HO He Goxee
15%. 91a nobGapxa Heo6XoAHMA B CBS3H C HEKOTOPHIM NEPErPEsOM BO3TYXA
BCPXHEH ROHK NoMeliledks. B upouzsoacTBeHHNX OOMEILEnHsx, IIc TeMne-
parypa BO3LyXa MoJ NOTOJKOM H B pabouci 30He MoXer OTap4aThes 60Jb-
ue, 9CM B HOMCHIeHUsiX OGIIECTBEHHBIX 3jaddii, yKazadHaa xofanoulas
MOTEPS OIPELILNASTCH HA OCHOBe CMELHaNBHOrO pacycra pacmpeededus
TEMIePATYPHl. MO BLICOTE. B NCCTHUYHLIX KA¢TKAX 3.4HES 700aBOYHAA TO-
TCDA Ha BLICOTV HE YUWTRHBALTCH.

5. Ha unduasrpaunsio Hapy:KHOro nosayxa. TIpHUMHEMH HHOHABTPALUE
BO3AyXa 4eped OrpaMIcHus #ABIAITCH TEMAOROe Ad4BJCHHe, BO3HHKAIONIEC
BCAEACTAHE PASHOCTH (WIOTHOCTH XOJOIAHOTO HAapPYIKIOrO M TENJAOro BHYT-
peHHEero BO3iyXa, H BETPOBOE JNABJACHHC, CO3NAUILECH R PE3YAbTATE NEpe-
X0[a y CTCH 3JaHHA NHHAMHYECKOTO LAB/EHMS BETPa B CTATHUYCCKOC.

Haubonrluas pasHocTL KABJCEHSI BOJOYXa MOYTH BCETAA OKA3bIBAETCH
B HUMKHe! 4acTH 1ABCTPCHHOH cTOpodm 3jlanus. Haimenbmas pasunocts
AABNeHHA XaparrepHa AJAA BepxHeN UacTH 37auHs, B nHOMCUIeRWAX SAAHHUK
MO BRICOTE ero YCJIOBHA MOTYT OLITL B TAKUMH, UPH KOTOPBIX XaBJCHHE B
BepXHeH 4acTH TDEeBBICHT [4BJICEMe CEAPYIKU, BCASACTDHC 4cro Gyaer npo-
HCXOIHTH 3XCPHABTPALHSA BO3AYXA.

3arparul Temaa Ha HarpeBaHRe BO3AyXa, HEQHABTPYIOWErOCT B MOMe-
WIEHHA XKAJBIX, ODIUECTBEHHBIX, & TAKXe B NOMCUICHAS BCIOMOTATENhHBIX
30aHHH TPOMBIMICHEBIX NPCINPHATHIH, ONpeAe/siOTCH pacueTOM N0 MeTo-
auke, npuBegennoid B CHull 11-33-76.
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3aTpaTil Tenna Ha HarpeBaHMe RO3AYXd, UOCTYIXIOWIEro HyTeM WH(UIb-
TPALHH 8 TIPOH3BOJCTBEHHLIE NOMEILUEHHA NPOMBIIICINBEIX [IPEINTPHATHH,
NOJACYHTHIBAIOT, PYKOBOICTBYACH BEAOMCTBEHHBIMH HOPMAaTHBHEIM K JOKYMEH-
TdAMH H HOPMAMH TEXHOJOTHUECKOTO NPOEKTHPOBAHUSA, YTBEDIKIEHEEIMH B
VCTAHOBJICHIIOM HOPAAKE, [IPH OTCYTCTBHA He0OXOAMMLIX JaHHBIX AcGaBoy-
HUlE [IOTepH Teld HA HHOUALTPAUHID HADPYKHONO BO3ZAYXA JONYCKABTCH
YIHTHBATE B pasmepe 30Y% OCHOBHHIX NOTeph TeNnsa 3AATHAMH H OTIRIL-
HEIMH INMOMCHIEHHSIM.

Konuuectso Tenaa ¢,, BT, HeOBXOLEMOE A8 HArPeBAHHT HAPYKHOrO
BO3AYyXa, MOCTYNAIOILEro B MHUJLIC KOMHATH KHALIX 34aHHH H B OCHOBHLIE
MOMCILCHHA DGH.I.CCTBCHHHX SJIHHHI'-'I HCAEJCTRHE BRITAMKKH, HE KGMH'&HCH{)YE-
MOW BArPETHM MPHTOMEBIM BO3AYXOM B pa3Mepe HOPMATHBHOrO BO3nyxa,
CNEAYET ONPelensiTe N0 GOpMYy.1aM:

AN KHJABX KOMHAT KAJLIX 34aHAN

95 = {{g —ix) Fu3 | (Ir.28)
OIS OCHOBEDLIX NOMeNedHA o0 HecTBeHHBX SHAHHA :

TAe fy -— PACUETHAS TeMMEépatypa Boldyxa nomcuicuks, °C;
iHA —pAacyeTHAN TEMOeDATYpa IMAPYRIOLD BOILYXQ A0 XOROAHOTO mepnofia roga, °C, npm-

HHMaeMan cooTpeTeiByioweit napaserpaM A;

F— naomamn moga XHI0R KomIarm, m?;

lp — po3nyxcoOMen Yomemennl, RPHHEMACMBIE HO HOPMAM HPOCKTHPOBEHMFE HAdldR cuor-
BETCTRYROINNETO KA3HAYOHRS, Kifd;

M = PACYETHOE MHCAO YeOBEK B MMOMEIICHHK.

MMpy oupeneseHHl pacyeTHHX MOTEPL TEMAR MOMEMEHHSIMK JKAMLX 3Za-
HHEHE H3 CYMMBl OCHOBHBIX W AONOJHUTEJNbHEX MOTEPh TENAA 3THMH MOMeile-
HEAMH CJaelyeT BHYHTaTh ONTOBbE TENIOBBLILACHHA (pwe, BT, BbYHCASE-
MEle 10 HOpMyJe

(I1.31)

rae T — IJ0MAadL NOA3 OTAMIHBAEMOTO MOMEINenHs, M¥;

2‘.'" — CYMMapHad NAOLAAL NOAY MHALX KOMHAT KBAPTHPH, M)
~— CYMMAPHAA NICMIAAL NUAA OTAMABUCMBELX IHMCLECHBH KsapTHDL, M7,

§ 66. @opmynap (Gnank) gna 3anMcM pACYETOB
TEnNonNnoTepe NOMEIeHMAMM

[Ipu onpeaeaeHds OCHOBHHX K AOHOAHHTCALELIX MOTCPL TCONa  Hepes
Orpa;(iaiollie KOHCTPYKIHH NOMelleHKH HCXOAHBIE W 1NoaydaeMmble QakTH-
YECKHE AdHHble BOHCBIBZIOT B CMelHaablHit QopMyasp (Oaawk) ang ayd-
el oprann3auAH TcXHHKH pacdera {ra0.a. 11.5). Hdas mnoacdera noreps
TenJ1a 4Yepes CTeHbl NOBEPXHOCTH OXJAMICHHS U3MepsioT Ge3 BHUeTa IJO-
manr OKOH, TAKHM 05p330M, cbammccm naoianl OKOH YYATLIBAIOT ABaX-

Ta6nuya [.5. @opmynnp [Gnank] ans 33nKcw pacuera Tanionoreps

" ., TNosepxuuers : ) Hadesica x genon: )
: E OXNAN T 5 & £ %E‘ E Ng&,;‘fﬁ 5 g
g : . ” g
i | & &x | E | Ty ii g g | F
= | 3 R s (2. |7|E | == | & ¥ 1.z ¥
L " ) b = - 4 ?nﬂ om A ; = S“ by
5 ] E = =& SN EU T = = 8 & &9 1 &
| 2 |59 | B [oxldcE|a)es [82|5<|8 | §|E& S| %
¥ .| & | £ el = m|l 85 lez| 8 8 |Ez| 2| Sal| se
3| 5 (B>l B |65 |Buz)F| &7 (8p(3E|Ba| 5 {SE| B|zf| 28
o) & [Sz! € (55| 528|5|2| 88 (S8{8s| 2 {25 | 2|25 |58
1| 2 3 4 5 6 7| 8 ) 0 | n 12 | 13§ 1 15 1 16
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A, nostoMy B rpagde 10 kospduunedt & Jid OKOH NPHHAMZIKT KaK pas-
HOCTB €0 3HATeHl 719 OKOH U CTCIL

Orpampaomue KoHCTPRYKNHE 0002HAYA0TCS CORKPALICHHO 1T2a49aLUBIME
6ykBamn (rpada 4); 1. c—napyXKHEAs CTEHA; B. C.—BHYTPEHHHY CTEHA; . 0—
OKHO € AROAHBIM OCIeKJeHACM! 0. O — OKIO ¢ OMHIAPHEIM OCTEeKJEHHEM;
T — OJ; [IT — OePeRPHTHE; JIjL = JIBOHHAH ABEDh; 0.4 — OAHIIZplAs IBLSPh,

B ¢opmyndape nonmmnu ObBTH 1I0ABEISHBI HTOCH UOTEPh 1¢T1a 00 OT-
JAeALHBIM NOMELLeHUAM, HO STaXKam | 0 BECMY 3JalIHI0,

§ 67. OnpepencHKe nNOTEps TENNA NO YHKPYNHOHHBIM M3IMEPHTENAM.
TennoTexHHYECKan OLEHKa JHaHKA

B CTpPOBTEALHON TPAKTUKE 4ACTO HOANMKaeT HCOOXOIHMOCTL BBISBHTL
OPHCHTHPOBOYHLIC 3aTPATE Tell1a Ha OTOMMNEHHE TIPOEKTHPYeMbIX 3ZalkH
1 coopy:Kerudi, «Te0h COCTABHTL IPOCKTHOC 3adaline N0 KOTeAbHOH, 3AKa-
3aTh OCHOBNOe OGOPYAOBAHHE U MATEPHAJK, OHPEASTHTh TOL0BOH PACXOL
TOIJIHBA, PACCYRTATL CTOHUMOCTL CHCTeMBI OTOTMTCHHSA K JIp.

Takoii uperrapurenniuli pacuer TQ, Br, mo TemmocHabKeRHIO OTIeMb-
HLIX 3Janmi, a MHOrIa 1eJOro KBapTald kW MHKpOpaHona OpOoHIBOAHTCA
110 Goupmyde

Me=aqV, (te—1,) = (IT.32)

rie go — YAEIBUAS TeMAORAS XapakTepucThka 3iganux, Br/(m?.K). moxaawmawmas pacxon
renaa na oronacime 1 wm® ananns npH 17 C pucucTHON pasuocTH Temnepatyp (cwm. TPHIL 6);
@ — k03OMUIHEAT, VINTHEOWNA BAKEIHC LY YACTLIVIO TENAOBYID XEDAKTIPHCTHKY MECT-
NWX KINMATATOCKHE YCIOBHH, JiTdYelHe 31010 KODPPHUHERTA LA HHABIN M OOIECTBEHABIZ
2AaHAE AAN0 R npia. §;

Vi — cTpOHTRNhHAA KYGATYPA OTAWALBULHOLO 321117, m?;

fer - CPCMMSA TEMOEPATYPA BOAMYXA R OTAILTHBAEMBIX LOMELICHHAY, °C.

Tabnwua IL.6. Nonpacounsie KOdhDMLMEHTM Ddopmyaa  (11.32) moer
K IHAYSHHAM () OLITE HCODJK3ORAHA H 144
FrrmE OMPCAGTEHHSI OPHEHTHPOHOU-

HupnuumnsHoe Haa opum- HRIX TEHHOHOTCPI? OTACNLHRIX
patneoue/ e sk | cpea- | sepx- -l gomemenuii. B sroM  cayyac

BeNINYUIIA Gy NPHEAMAETCH ¢
NOHpagodieiM  KosppHIHEH-
TOM, YEHUTEIEAXOIUAM IIJAHAPO-
BOUHOE  PACTOJOMKCIHE M
srax, no taba. I1.6.

VieabHssd TENAOBAA XapPaKTepPHCTHKA, HOKA3BBAIONIAN PACKOL Telsla Ha
oTOILICHHE 31aHAA A000r0 KasHAuCHHs, MOXKeT ShiTh vipeeera no gop-
nyae

Cpenne 1.1
¥II0nHe 1.9

—
Ly = o}
5
_—
Lo

2 : N
4o == 5 Lker -+ Po (how — ken)]- "= (m kar + fs bug) s {1L.33)

roe P -—nepamerp 3LuHud, M,

8 e LAOWEAL 3AUHN, M,

H — pmeura ajamms, M,

Po KOIPEAIMERT OCTEKACHWA, T, €, OTHOLICHUC OCTeKFenss K MAOMATH  BEPTHKANLHBX
HAPYIKILIX CrPasiROHNIT

Bov, Touw, fuw, Bonz — woadduumenTy TRNACUCPTLAUIl COOTECTICTRENNG CTEM, OKOU, ACPEKPH-
THA BEPRIIETO ST#IKA, NMONA HHAKICTO dTaMd,

1y, #g— NONPARCAHbE KOZD(UUHENTH Hd PACUCTOYIO PARIQCTh TEMNERATYP COCTHETCTBEHHEY
AN DOPXIero VepeKPHTHA M AJA NMOgda HkHero sTaxa (g~ 0,75—15 n2=0,4—0,7),

JLT8 JCCTIMITHAX KACTOK gp O0LIUHO npanuMaetes ¢ kozdduumenrom 1,6.
TenaoTeXHUeCKas! OLeHKA CYLISCTRYRMIE: HIH  CIHPOeKTHPOBAHHOIO

SAAHMY MOKeT OUTE T2HA HA OCHODBANIMH YIJbHON Te/w0BOH XapaKTCPH-
cruxn. C atoft weasio gopmysa (11.32) wenovapayeresl B CIeRYIOUIEM HHJE:

Ga— E.Q =% (il.34)
- aV¥, (tn-—tu}




rre T — MaAKCHMAILKWE 4acosoil Pacxos TCMIa HA OTOIVICHNG 37ANHA, TOACTHTANELS Mo
TOHOMY METONY, T.&. N0 ocuoBNOA pacucrhoir gopuyae (1125), ¢ yuerom nofiapoueix
Hﬂ‘l‘ep'{-\ TOLTA,

YACABHAS TENAOBAY XAPAKTEPUCTHKA Go SBJSICTCT YAOOGHBIM HaMepnTe-
JACM 4016 onpejesiening pacxofa temaa ananmeM. OJnaxo CJACAYET 3AMETHTS,
yto opMyaamu (11.33) n (11.34) He yunTniBaeTcs pPaA QDaKTOPOB, BAHAK)-
X Hd PACXOA TENna (HH(bH.ﬂprauml, MOTCPH TCMAA MATHCTPAALHLIX Ten-
JONPOBOAOD, MPOXCAALUINX BAE OTAMIARAGMAIX IOMEIeHHH, & Ap.), X To3TO-
My noJydaembi¢ JaHHble MOTYT OKAa3aThCsl JAMHKCHILIMA. CDeiHue opued-
THPOBO'EbBIE  BeJHUHNB  VACJALHLIX  TCTIOTEXHHYECKHMX  XAPAKTEPHCTHK
NPHBEJACHE B NpHJL. 6.

HMaxerepul-cTPOUTCNH, NaB0TAIOMHC B HPOCKTHLIX H CTPOATENLHO-MOH:
TAZ(HBIX OPranu3anHAx, B cBoed paboTe (ezyCJAOBHO JOMMKHE MOEEMATE H
VUHTLIBATH (AKTOPH, WIHSIOUIRe HA YASJLHYI0 TCHNAOBY! XapaKkTepHCTHKY
sganns. K HHM Tpexae BeCTO CACAYET OTHECTH GOPMY 3aHds, CTEHeHb
OCTCKJACHHA, KOHCTPYKIHE CBeTOBBIX MPOEMOB H KayeCTBO MX HCTOMICIH.
ITpu pa3paloTke APXUTEKTYPHOI KOMMOZMUMH SHAKHA MOOOTO HAZIHHYUEHHSH
HHZKENeP-TIPOCKTHPOBIIHK JOJIKEHR HABICKHBATE HAUBRIONHEHITYIO ero dop-
My B TeOJOTeXHHUeCKOM OTHOIMEeHHH, CTPEMSCH K COKPAILENH 00IcH HI0-
a4 HapyKHBIX OrpaKAeHui,

Puc. I1.33. BaugAne dopmm

BOARHT Hil [UILNOTOTODH HOpea

BCPTHEANBHEIE Qrpa:1alciune
KOHCTPYELNA

A s
| E : 3
L Gl
Gl
Puc. 11.34. Oxkna ¢ noMemiennofl  MeMAY  pamMamud Puc. 1035 ®paiMeHr OwHd € MORONOTREIMY
CHeDTLIBAKLLICY TP ) NOARCMI0 ONFCKALIMH KA

L — ¢ AVORILM OCTEKACHHOM: A ~= ¢ TPONUBLIM OLTSK=
dCHNEM
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Kak samster bopMa 3matnsl Ha TCNIOMOTepH, Nokasano #a puc. 11.33.
DTH BUAHKS HMEIOT OJHHAKOBYK) ILAOIAAR 38CTPOAKA, BMCOTY 1 0odbem, Ha
pHCYHKe TOKa32aHO COOTHOLIEHEE NJOMAajde)i HAPYAHLX CTCH U OKOH B npo-
LCHTAX, & CACHOBATCALIIN, COOTBETCTRCILIC K TCIVIQHOTCPL YCPC3 3TH Qrpax-
AevpR. Ecay BbICOTY 3TUX 34HUN YBEJNHUYMBATE OJMHAKAHO, TQ pasnHuia
COOTHOIIEHHA B TENJOMOTePHX BO3PACTACT; MJAONIANH HAPYKHHX CTEH H
npocMoB SyAyT coCTanaATL GOALIIKI npouctt ofulel H101ladl HAPYKKLIX
OrpaKAeHUH. '

Goavlroe TexXnmuKO-IXOHOMHTECKOe JHAYEIne WMECT NPaBHJLIIas Olenka
GOTERENMEHHA INAHHA. Heanas OrpaHH4YHBaTeCH m[em{nﬁ OCTERITeHHE TONRKO
¢ apXHTEeKTYpPHOH TOUKH 3peHys. Heolxoanma yUHTHEATh, UTQ C YBeAHUe.
HHEM OCTeKJsieHHs HAPYXIHX QrpaXAollHiH pcako Bo3pacTacT YACILIAA TCIH-
NOBAA  XAPAKTEPHCTHKA SHAHHE, TAK KAK TEPMUYECKOe COIPOTHEJICHNE
ocTerJelllfEX OpoeMOB MOYTH B 3 pasa MeHblIe TePMHICCKOrO CONMPOTHRIS-
HHS HAPYKHOH credil. B aerHHe MecAnl OOJLIIOC OCTCKACHLC ABIACTCH OC-
HOBHO npwm}mﬁ fieperpena HOMELEHHH, YTD OTPHILATEARHO CKA3RBIETCH
1a caMOgyBCTBHHE Ye0BeKA H HA ero paboTocnocoBHOCTH.

C renaoTeXHEHYECKOA W CaNHTAPIIO-THIHCHHYCCKON TOYCK 3Ipelra ncab-
xoguMa fonee CTporas COMACOBAHHOCTH HOPM (10 TERPMPICCKOMY €ONDG-
THBJCHHIO OKOU H IPYrHX orpamxieHu#i. B Bonpoce TenJoH30J4LuUM CBETO-
RBIX 1IPOEMOB BoOOLLE H HCHOJL30OBZHHA NOJOMKHTCALIONO CBOHCTBA HICO-
JSILHH B YACTHOCTH CJAEAYET YASIMTh OONBIIEE BHUMARHE KOHCTPYKWHM HX
M CRepansiliM CPCACTBAM, CHOCOOCTBYIONIHM VBENHYEHHIO HX TepMHYec-
KOTO CONPOTHBJAEHHS (INTOPAM, CTABHAM, NOJBEMKO-ONYCKHLIM 3KpaHaM,
JKaEJI03H 0 T 1),

Ha puc. T1.34 nokazarw OKHA ¢ NOMEHICHHOH MCXKAY NByM#A paMaMH C
ABCHIILIM H  TPORHBIM OCTEKNEHHEM CBePTHIBAKILEACH LWTOPQR, a Ha
puc. 1135 nan ¢parMclr oxla ¢ NOBOPOTHLIMH MOXBLEMHO-ONVCKHEIMH Ka-
JI03H.

ITH MCDPORPHATHS B 60JblIeH YACTH He ABANIOTCH HOBHIMH B IPAKTHKE
CTPUMTEALCTRA, H OHH, TAK XKe KakK H APYrac coolpazelna no TelIoH30s-
UHH 302HHHA, BHITEKAXT HA Tpeﬁunaﬂnﬂ CiIPOKTh 3/laHHA Ha Gosec 0GocHO-
BAHHOM 3KOIOMHYeCKOM pacuere.

Frmaea 13. HATPEBATENLHBIE NMPMBOPbI CHCTEM LENTPAJNIBHOIO OTOIJIEHMS,
TPYEONPORBOMALI M 3ANOPHO-PEIVIIMPYROW|AA APMATYPA

§ 68. Cospemennble TpeSoBauks, npeanaansemeie
¥ HarpeRaTensHbiM NpuBopam

HarpeRaTennanic MPAGOPSH! SIBJSIIOTCS OCHOBHEIM 3/I8MEHTOM CHCTEMBL QTON-
JEeHHS ¥ ACGJUAKHB OTBEYATH ONPCACACHHEIM TCAJOTEXIIHYECKHM, CalMTapHO-
PHFAEHHYECEEM B TeXHUKO-9KOHOMUMECKKM TPeGoRaAHHAM.

Tennarexunucckie TpeQOBAHHS CBOAATCA X TOMY, UTOOGH HArPEBATS/1b-
Hble NPUBOPH XOPOII0 MEePeAaBadd TCNJIO 0T TCMJIONOCKTeNs] (BONK MY ma-
pa) OTANAMBAeMBIM NOMEILLEHHAM, T. €. YTolsl KOS PHIHEHT Teraoncpeaayn
wx ORI KaK MOXKHO BLIIC. CoBpeMennae OTOMHTebHEIE NPHOOPHI HMEHT KO-
sppuunent renavnepesayu 7—I16 Br/(M*-K). Beanumna xooddununenra
3aBHCHT OT Paaa QAKTOPOR: PA3HOCTH CPeAHeR TEMNEePATYPh TeNNOHOCHTe-
JSI H TeMIepaTypnl BO3AYXa NMOMeMeHHs, pa3Mepon H QOPMH MOBEPXHOCTH
Aarpepa, cnocoda MoAAYH H OTBOAA BOAN K3 NpubOPd, KOAMYECTBA CEKIIHi
B npnfope W MecTa ero YCTAaHOBKH, KOJHYECTBA BOJSI, MPOXOASLIEd yepes
npuéop, H Ap.

TeMmncparypa mnoOBepPXHOCTH NPHOOPOB OTPAHHUHBAETCH CAHWTAPHOQ-TH-
PHEHHYECKAMH TPeGoBAHRAMY. B NOMCIICHEHSAX ¢ ANATEIBHEM NpebEIBanHeM
uelOBeKa OHa He JA0JKHA O6mTh suine 857 C, rax Kak npu 00J16¢ BHICOKOH
TeMnepaType MomeT OHTBH Cyxasi BOTOHKa oceaawuefi Ha ppubope opra-
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HAUECKOH MBUIH, COMPOBORASIOMANCH BHISTERHAEM BPOANLIX BEMECTB, B
YACTHOCTH OKMCW Yraepoia.

Jlas netckux yupemiendii ¥ GoAeHHI  (BRKAOUES POAHJLHBE 10Ma)
NPEACTLHO NONMYCTHMAS TEMIIEDATYPA NOBEPXHOCTH HArpPCBATENLNHX fpHO-
pos 85° C.

ITpu NPeKRTHPORBAHKH CHCTEME OTONACHHS SA8HUA W COOpYXKeHHH BHA
H MAPaMCTPHE T€NNOHOCHTEES] H TEMIIEPATYPY NMOBEPXHOCTH HarpeBatefbhbiX
IpHOOPOB cieayeT npHHEMATL no CHaull 11-38-75.

Harpepateaputie npubopet n0JuKEN ObTE ROMIAKTHEL, ¢ JErKOAOCTYITHOH
A OCMOTPA H OYHCTKH OT TLIH NOBEPXHOCTHIO, OpMa H OTAeHKA Wpubo-
POB {WIAHBL COOTBETCTBOBATL HadHaucHHID noMeltekus. C CaHHTApPHO-TH-
PHeHAYECKOH TOUKH 3PEHHN KEAATeJbHO YCTAHABIHBATL NDPHOODEH, ¥ KOTO-
pHX mpeoliiajaer nepesata Temia HIAYYEIHEM, TAX KaK GHH CO3/IAIOT Ayu-
HUie MHKPOKITHMATHYECKHC YCAOBHA B nomernewnd. Cnocol nepegauy fef-
A2 3aBHCHT OT KOKCTPYKIKHK NpubOPA H MeCTa ero VCTAaHOBKH.

TexHugo-3K0HOMHYeCKHE TPeSOBaHHA, NMPeAbiB/semMble K HATPEBATEb-
HbBIM Npubopam, ciacayiomue.

1. Heo6xojuwmo, utofu dopMa H KOHCTPYKIHS NPUBopa COUTBETCTBOBA-
7 TpebOBAHHAM TEXIIOJOTHH HX MACCOROID IIPOH3BOACTBA.

2. Konerpyxuns upuGopos fQAKHA GHITL TaKaf, YTOOH W3 OTAEJdBHEX
IACMEHTOR MOKEO GbUI0 cOBpaTh npHEOP ¢ AGOA HUBERPXHOCTHIO HArpeBa.

3. Crenxu npnbopa AouKHE BHTH TEMNepaTypoycToHuNBLIC, AP0~ K BO-
AOICHPOHHTIAEMbIE.

4. IIpubopel AQMHKHLI OTH NMPOYHLIMH, YAGOHKMH 1A TpPaHCHOPTHPOBA-
HESL H MONTa’}Ka.

3. 3aTpata MEeTANAA H CTOHMOCTEL OTOITHTCABHEX NPHBOPOR, OTHECENHAS
K eAHHHLE [IOJEIHO MCPCAABAEMOTD Tela, ANIMKHB OBTE TAHMCHLIIHMH.

§ 69. Buasl HarpepaTensHuiX npubopon
M HE TeXHHKO-IKOHOMHUYGCKME NOKAIATENH

Harperarveisubie npubopsi, OpHMeHseMble B CHCTEMAX IEHTPAJIBROIQ
OTOIJICHHS, NMOAPA3JALNAIOTCA: IO MATEPHANY — HA NPHBOPE MeTATHYECKHC
(YYTYIELIC H CTaJbHbIE), MAAUMETAMIHIECKHe (KOMOHHHDOBAHHBIE) W He-
Meranaaueckie (KepaMHUeckde, OeTOHILIC H AD.); MO BHewlHeH NOBEPX-
HOCTH — H2 IJajKHe (pazHaTopu x naHean), pebpHCTHIE  (KONBEKTOPLL,
pebpuctThle Tpyib),

PaccMOTPHM OCEOBIBIE BHALI HACPCBATENhHEX MPHBOPOB, INHPOKO He-
NOJL3YEMEE D KHILIX, obMecTBeHHbIX H NPOMBILLICHHBIX 3AaHHAAX.

Pannaropsl yyryHHw€ H CTa/JbHble WTAMNOBAHMGLIE. [TPOMMILACHHOCTD
BHIIlYyCKAET CeXUHOHABIC M OJ0UHLIE 4YyryHKme pajuaTopbl. (CeKUHOHHEE
PAOHATOPH CcoBMPAWT W3 OTALJBHBX CEeKHHH, OAQYHEIC — U3 GNOKOB B
IDC — HEeTLIPE CeKUdH,

CeXUHH panHATOPOB B 3ABACHMOCTH OT UACAA BEPTHRAMLHLIX KAHAN0S
NoJApasic/igailwT H4A 0JAHOKAHAJIbHBIe, ABYXKAHRAARHHEE M MHOMOKaAHAABHHe.
B CCCP wsroToBAKT raapiuM ofpasom ABYXKAHANbHHE CeKUHH, TaK KaK
OHK AVYILIC OTBCYAMT CAHNTAPHO-THTHEHHICCKHM TPeOOBaHIAM.

Oraennnlie cekur WIK GAOKH COCIHHAIOT MeXay co60ji MOCPeIcTBOM
HHNTENed U3 KOBKOIO HYTYNa, HMEOUIHX HADYIKHYIO NPABYIO H JCBYH peah-
Oy H DHYTPH ABa BBiCTYna AAs Kai0ua. ITMnnesn DBCPTHBAWT 0AHOBPEMEH-
HO BREPXY M BHH3Y B ABe CCKUEY H/a B gsa Gaoxa. [Iaf yNAOTHENHT CTH-
KOB MEKAY CeKUHAMH pajauaTOopa CTABAT NPOKNAAKY: [PH BOAKHOM OTO-
mwietdn (& 10 100° € — u3 npoKAanou:soro KaproHa, CMOMEHHOTD B BOEE H
NPOBAPEHHOTO B HATYPaNbLIOH omifie, A Npy nape HJAH NepPerperoii BojC
fr>>100° C) — u3 mapounTa, cMOUSHHOTO B TOPAYeli BOAC.

HonyckaeTes (poKIaaKa U3 TCPMOCTONKON PesHHal H K3 JIPYTHX Tepuo-
CTORKHX MATEPHANOB, OGCCICYURBAKIIINK FEPMETHUHOCTL COCaunennt, OBait-
HYIO PE3HITY ECNOAL30BATD AV NPOKIAJ0K HE Dazpelraetcs.

107



Tursl pagMaTOPOB PAIHTATCA N0 rabapHTHBIM pasMepaM H rlmp)m
cexunfi. TaGapuTHbie pasMepil PaadaToOPOD XaPAKTEPHIYIOTCHA MOHTAKIOH
BHICOTOM Ay (PACCTOAHHEM MCAK/AY HEHTPAME HHNNCALHLIX OTBCPCTHHE), nov-
HOfi BLICOTOR /iy, FAYOHUOR & H CTPOHTEIBHOA IMKPHHOH & CEKNUM. TTn MOl
TAKHOR BBCOTE PAAMATOPLI Moapasiaengior na ehicokde — 1000 MM, cpes
e — 500 mm, nuaxpe 300 mm. Haubosee ipoko npeMCHAIOT CpeaHHe
pagHaTopLl. Kas il PaAMATOP HMCCT UETHPE TYFYHHbIE HPOGKH, BRepHy-
Thle B EHINEAbHAE OTRePerHA KpafHUX CCKUKM, ABe 13 HHX — CKBO3HblE, C
BHYTpCRHCH De3bBOi 15—20 MM — CayKaT Aad NPHCOCAWHCHEA Tpubopa K
TPYOONPOBOAY.

Ha puc. [1.36 moxazakel OCHOBHbIE THNH YYTYHHLIX DAaIuaTOPOB, BHINY-
ckaemMue mpoMpinreHnoeTnio, lanbonee wmnpoxee pacupocrpaderde B Ha-
cTosiiee BpeMs HMeeT pasuarop M-140-A0.
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Cranpuzie paaunatopsl 8 CCCP u3roTOBAAIOT MANCALHOTO THIA: LITAY-
NoBaHnble Kojgonuatele (M3); 1TaMIIOBAINIILIC 3MCEBHKOBHIE (3C) u ancro-
Tpy6unie (KJIT). Oud BHAycKalOTCA 11POMBILIEHACCTHIO OAHOPAANHME H
ABYXDALHBIMH € PACCTOAHMEM Mem Ly HeHTpamMy Hunmeanei 500 u 350 M.
Ila puc. I1.37, a noxa2zal CTANLUOH IITaMIOBAHHKKIT pazuaTtop tHma M3,
OH coCTONT M2 ABYX LITAMNOBANHKIX CTANBHEIX JHCTOD TonmmHoil 1,5 M,
CBAPEHHBLIX MO HepuMerpy H OfpasyoIiMX ADA KOMASKTOPA KPYIAOro codc-
A, CoelnRsoIMecs KaHaJaME npaMoyrosindnit dopuel. Mexay xkanasamu
JIMCTHL COGAHHENE! TOYCYHON CRADKOM. '

Taxue paauaropm-nanean (pue. 11.37, @) U0 CPARHCHHIO C JHTLIMH
YYTYHHLIMUA HMEIOT NMPHMCPIIO DABOS MeHhiuyio Maccy, Ha 25 -30Y% semes-
Ae, TPeOYIOT MCIDLIIMX 32TPAT HA TPAHCIOPTHDOBANHC ¥ MOHTHMK. Baaroia-
Psl MAMOH CTPOMTEIbROE IIYOHIIe HX YAOGHO YCTaHABIMBATD OTKPLITO Noj
OKHAMH H Y CTCHHI.

Ha puc. 11.37, 6 nokazan B paspese dparmcur JBYNKAHANEHOTO CTadlL-
HOPO CEKNHOHHUTD PAAHATOPA, COHupaeMOro Ha HANNENSX, KOTOpPLN R co-
BPEMEHHBIX VCMOBHAX TOKE MOXKET MMeOThL BBHICOKER TCXHHKO=3KOHOMHAYeCKHE
H IKCITYaTaNVOHHbE TOKA3ATRMH.

Cranpuble paguaTopul PeKOMCHLYeTcs OPHMCNaTL tpn obpaboTarHof
TeNNOGHKAUHOKHON ®O/le, KOPPOIMpyIoHice /eiCThHe KOTOPON 1Camayu-
TeJRhHO.

PeGpucroe TpySot. Pebpuctiie TpySH H3roTOBASIOT GYIYHIIBE ¢ KPYIALI-
MH pcGpamu  Jaaupol 1, 1,5 M 2 M, ¢ nosepxuoctsio Harpesa 2,3 u 4 m2
(pre. [1.38). Ha woumax 1pyinl upejycMoTpeHE Gaanunl 1as npHCoeIHEe-
HHSL MX K QJanuaMm 1pybonpoBoAa CHCTCMLI  oTomiedun. Opefpennocrs
MPHOOpa YBesinMHBAET TENICOTIAIOEYHs OHSPXHOCTE, HO 3aTPYAHAET OTHCT-
Ky HX OT NHLH H TOKEHIKaeT KoshhuLHeRT '
TCILonepeiaun, PeGpuctile TpyOL B no-
MELLEHHAX € MPOLOJUKHTC/ABHEIM 1ipelbt-
BaHHEM JIOACH He YCTaHABIHBAKT,

Konsextopnt, B nocaennue roau cra-
JF WHPORO NPHAMCHATHCH KOHESKTOPHE —
OTONUTCALHLIE npubops, mepelalolite
TENMAO B OCHOBHOM KOIIDCKTHBHBIM HyTem.

Pacemorpum nexotopsie suan nx, Ha
puc. 11.39 noxasaw koEzexTop «AKKOpLY,
NPeTHASHANCHHBIR VI  CHCTEM OTOlLe-

Pu¢, 1140, Kourektop THna sKomdoprs

Q@ — Ranoanali opovogueli: 6 — ra e,  KOHUWe-
BOH; € — HaCrenum KoHUCZOR



HHSE JKHABX, OGMIECTBEHHEX H HPOMHWIIJISHHLIX 31aHHH ¢ TemnepaTypoi Te-
naonocaTens 40 150°C u aavaennem go 1 MITa, Korsektop «AKKOpA® co-
CTOMT 3 IBYX JAERTPOCBapHEX TPpy6 anamerpom 20 mm v [J-06pasHux naa-
cTiH OpeGpeHns, H3TOTORAEMBEIX H3 JKCTORON CTAJM TOMIHEOH 0,81 mm.
[TopepXHOCTL KOHBEKTOPOB MOKphisaerca smaabvio FId-115.

VIeanEas MetaqJoeMKOCTh KOHBCKTOpa «Akkopay 7,6 krfskm. TIpoMuint-
JeHHOCTh RHIIYCKAET BOCEMb THMOPAZMEPOB KOHBCKTOPOB  (MPOXOAHBIX W
KOHUCBHX) B QAHOPSAHOM HCMOJHCIHMH C DJIOLLAALID SKRHBANCHTHOH 1O
gepxHoct 0,6—2 3KM ¥ BOCEMb THHOPAIMEPOS KOIBEKTOPOB (KOBIeBHIX)
B JBYXPALHOM MO BhICOTE HCIOMICIHH C MOLLAALIO IKRHWBAJICHTIOR MOBEpPX-
HoeTH Harpena 1,105—3,68 axm. Bricora konsekTopa 300 MM.

BoJee COBEPIEHHWMH HATPEBATEILHEIMH DpUOOpaNMH ¢ OpeOpenIEM Ha-
rPEBATEALULIM J/IEMEHTOM YBASIOTCA KOHBCKTOP C KOXYXOM HANOJbLALIA
HEAKMI «PHTM», NPCANA3HAYEHHBE 114 0OUCCTBCRHLIX 3AaHHHA, H KOHBEX-
Topsl ¢ xoxkyxom tHia «Komdopr> (puc. 11.40), npejnasHa¥ucuuee Inas
KHILX, OGUWICCTBENHEIX H TPOMbIUWICHEX 3XaHuill. DTH craabHue npadopw
06JAALAI0T REICOKHME TCIJIOTEXHEIECKHMH, TeXHHKO-2KOHOMHTECKHMHE M 3K-
COAVATALHOHHBIMH KAYECTRAMH.

Ha puc. 11.41 noxazaH noAOKOHHHA KOHBEKTOD B KOXKYXe OTOITHTENLHO-
BEHTHASUHOBHOPG HaiHavedua. [1OCTYMAeHHE HAPyXHOTO W BHYTPEHHETO
BO3AYX2a B KOHBEKTOP W TEILA00TAA0A €rc PCryJupyITCA COOTBETCTBYIOUIH-
Mi{ KAABAHAME, o

Puc. 11.41. OronnfessHD-Bed-
THARUHGHH A MoLOKORNB
EOHBEETOP

} — narpuscTels HA TPYS &0,
cIBpafipHEM opelipenien; 2 —
KinhyX; o — TIBDEARHH SKpeH;
4 — QeNOPATHBINY  METIANH-
YeCcKad CeTKa; 5 — Perynmpo:
BORHBC Uik 6 — 3AZHWH
skpad M3 acfecrouemonta,
7 — marpevwit  Boadyx; & —
Hapyxeeit Bospyx: 2 - unoa
Iy¥s Ha nomellleRAA
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Betonibie HarpesaTe bR npuGopsl. 3TH DpHbOpH B RacTORLICE BpeMa
YCTAHABAWKAIOT B JAANHAX DA3JAMYHOTO Ia3HadenHs. [IpuGop storo mraa
HPEACTABASeT COOOH SMEeBHK M PCHKC— DECHCTP H3 CTAMBHBIX BOAOrAZ0-
NPOBOIHLIX 1Pyl miamerpoM 15 wau 20 MM, 3ajenanEmfi B MI0CKYio 6eToH-
HY®© uanTy TomuuHoN 40—50 Mm. OuM usrororasoTen w3 Gerowa M 200
pam M 250 nnorHocTeio (00heMIION Macceoh) 2200—2500 xr/m® B 2aBoficKuX
YOIOBHAX # MOTYT OLITL NPHCTaRMBIME K HAPYXKHOH CTeHe C. OJHOCTQPOH-
Hed  TenJomepesauck  (puc., 1142, a), ¢ JHYCTOPOHHEHR Temaonepesaveit
(puc. 11.42, 6), s TaxiKe ¢ ADYCTOPOHHEN TelJIoncpegaveis ¥ ¢ NPHTOUHBIM
Kananom (puc., 11.42, g). TIpoo6pazoMm 6GeToHHBIX npabopoB  ABJHIOTCH
«TpyGuaTse nprboph ¢ pybamkofi H3 Gerowas, H300pererHbie B 1905 T,
K. B, A, STxumosnges.

Boavimo#t uHTEepee npejcrasasior OpHOOPH ¢ HarpeBaTCALAKM sJeMen-
TOM H3 TEDMOCTOWKOrD CTEKAa M MAACTMACCH, a TAKKC fecTpyOHEle ipubo-
PLL K3 BOMOHEUPOHHUACMOTO (ietoHAa H OGBIMHOTO GETOHA C NIPOMATKON Ki-
H2JI0B BONOUCTPOHHNAEMKMH cocTaBaMW. Tarie oTomuTeshHble npHGO-
PEl NOKA HAXNAATCS B CTAAHH HOCHEJNOBRHHA.

KpurepueM a0 TCNAOTEXHHUECKOH H TeXHUKO-3KOHOMHYECKORN OLEHKH
METAJ/IHACCKHX HATDEBATEJNLHLIX NPROOPOB CAYKHT TENJOBOe HANPSKEHNe
meranna upnbopa ©, Br/(kr-K), 4ro npencrasaser BEJAHUYHNY Tenacanepe-
Aayn upubopa NpH PasHOCTH CPeANHX TEMNEPATYD MOBEPXHOCTH MPHOOPA H
OKDPYIKAIQWICIo BO3jlyXa HoMcuieHns 8 1°, OTHECCHHYID K ero macce:

o=Jm
GAf
rie Qup — KOARYECTBO TeNnAa, OTAABIEMOra nprdopom, By
{i — macca nprbopa; ,
t?tf'—-];ﬂ;’-ln)c‘l‘b CPELHHX TEMNEPATYp NOBEPXROCTH 1PUGOPa ©  OKPYHCAOWCTS BOSAYXAE
np—tpf.

em Goaeme TenoBoe wanpsaxende veranaa HarpeBaTelibHOro npubopa,
TeéM OH BHroxanee. CoBpeMennne nMpuGops paGoTamT ¢ TeNAOBLIM Hanps-
ennem meraana 0,25—1,3 Br/ (kr K).

Eauuuueil nsmepenus miouramu MOBEPXHOCTH HarpesaTefbHEIX NpHOOpos
A0 1957 r. cuMTAACH KBAZPATHHH MeTp. DTa BeHUHHA HE MOTHOCTBIO XA
PAKTEPHIOBAJA €r0 B TENVIOTeXHHICCKOM OTHONMIENRH, BE OTBEYaa Tpco-
BAHHAM  TIIAHHPOBAHHA IIPOM3BOACTBA H pacmpenenexnss WX, ¢ 1957 r.
HOBCPXHOCTL HATDEBA BCCX HArPEBATEBHLIX MPHOOPOR HIMEPSETCH H YKA3L-
BACTCA B IIPOCKTaX B 3KBHBANCHTHHIX KBANPaTHWX Merpax (9km). IMoa
“IKM» NPHHATO (OHEMATL OJOMAAb BHEWINCH NOBEPXHOCTH CTaHA4PTHO
YCTaHOBJIEHHOrO NPRGOPA, depe3 KOTOPYIO NP CPefHefl TeMmepatype Teom-
JOHOCHTENS b npaGope 82,5°C u TemMneparype BO3AYXa B moMemenny 18° C
JICPCAZETCH TEIVIOBOH MOTOK MowmHOCThIo 506 Br. 3a crammaprayw npuun-
MAETCA OTKDHTaH yCTAHOBKE NPHOOPA Y HAPYIKHOR CTERBI € OIHOCTOPOHRHAM |
TPHCOCIHHCHHEM €I0 K TpyGaM, mpRYUeM ABHXKeHHe TEnAOMOCHTENS B [DH-
GOpe AOJNIKHO GHITH 0 CXEMe KCBCPXY — BHH3Y,

I1pE 5THX NIOKa3aTETAX Pacxoy BOAH B npebope wva | 3xM

3,6.50
g= 4'191955_??0) = 17,4 gr/(a-m2-3xm)

i KO3dpHNAEHT Tenaonepenaus npubopa

BO6
k= m = 7,84 Br/(m?-K),

OcHoBREIE TEXHHKO-3KOHOMHTECKHC NOKASATENH HEKOTOPHIX HATPEBAATCiD-
HRIX MpuGOPOB, BHUYCKAeMBIX MPOMBILIEHHOCTbIO, NpABefedn B Taba, 11.7.
Koaddmnuent nepepacuers [OBEPXHOCTH Mprfiopa ¢ M? B DKM, NpHBENCHHE
B Taliule, JACT BOAMUMKHOCTL CYIAUTBH O coseputencrae npubopa & Tenno-
TeXHHICCKOM OTHOMICHHH, '
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§ 70. Pasmeuienne u yeraworka HarpesatenbHulx npuGopos,
fMpucoegurenne wx k TpyGonpesogy

Harpesaresinibie MPHOOPE! CHCTEMbBE LEHTPANBHOTO OFOIIEHHS pasMecuiamT y
HapyXHAIX CTEH, NPEAMYMIECTREHHO NOJ OKHAMH, TAK KaK 3TO YMeHbluder
XQJOLIHBIC TOKH BO3AyXa BOIN3H OKOH, Urofis NpuBOPLI MeHaule BHICTYTIAMH
B NOMCluehue, B CTeHe YacTo AeAaioT HUIWM rAyGuuoit 130 mm. 1lpn Takoi
FiyGHHE KO3O@HUHCHT Tenaonepesayy npHOOPa HPHHEMAIOT TAK0i 2Ke, Kak
W A8 NpEOOpa, YCTAHOBASHHOTO 6e3 RHilK.

MuHuMaabHHE PACCTOAHAF OT CTPORTCALHMX KOHCTPYKUHE 3TawWs 10
OTOURTEABNBIX NPHOOPOE NpHBegelinl Ha puc. 11,43,

Tam rarpepatenbroro npuGopa ao/xen BRIOMPATBCH B COOTBCTCTREM ¢
XdpAKTEPOM H La3HAYeHHeM RAHHOTO 3MaHNY, COOPYMKENEA W NOMeUeHHs.
TlpH NOBHIEHHLX CAHHTAPHO-THIHEHHYOCKHX TPpeGODaHHAX PEKOMEHIVIOTCH
NPHOOPH! € rAdAKOH NMOBCPXHOCTRE), JYYLE BCOTO NAHEAbHEE, COBMeEMNEHHRIe
CO CTPOHTEABUBIMA KOHCTPYKUHAME; OPH HOPMAJBHBIX CAHUTADHO-THTHEIH-
YeCKHX TPeOOBAHHAX MOKIO NPHMEHNTh npHOOPH ¢ rankofl U ¢ pebpucToi
NIOBEPXHOCTLID, NPHYEM CHAEAYeT BHOHPATH He Goaes OXHOr0-ABYX HBHAOB
BPUOOPOB 1A BECTO 3712HHS: NPH MOHHMKeHHHX CAHATAPHO-PHIHEHHUSCKHX
TPeGOBAHHAX R NOMeILHHSX, HPe/IHASHAUCRHHX ANs KPATKOBPEMCHHOIO
NpeGEIBANAA JIOLEH, HCNOAhSOBRATHCS npubopst nw6GOro BHAA, NIPeoUTe-
HUE CGIedyeT OTAaBaTs npUbOPaM ¢ BLICOKUMHE TEXIMKO-3KOHOMHUECKHMH
IOKa3aTessMH. PexoMeHIauuu no BHOOPY HarpeBaTe/bHEX - nputopor u
lb]rgl:;EﬂbH&ﬂ TEMNCpatTypa Ha HX TNOBEpPXHOCTH npupcaeHsl B CHull

-33-75.

Harpesarenbible mpuGoprl, ycTaHABIHDACMHE B JecTHHIHEIX KJTeTK4X, He
AOJIKHBE BRICTYIIATL H3 IWIOCKOCTH CTCH HA  YPOBHE ABHKCHUS JIOefl H COKpa-
WaTth TpeGyeMylo HOPMAMA INPHHY Mapilel H maomanvx. Cormacko CHull
H-33-76, B 3na1HAX He Bbhinle YeTHIpex aramed HArpeBaTeJbHER [IPUOOPH b
JECTHRTHEX KAeTKax CAGAYeT YCTAHARIWBATH TIPH BXOAE M HE MEPEHOCHTH
1aCTh HX HA AAOWRAKH. 'IToGw s0xa B TPYGONPOBO/Ie He 3aMep3asia, He no-
MyCKACTCH yCTALABIEBATh OTONATENLHLIE IPHGOPH B TaMOypax NeCTHUYNEX
KJIETOK, COOGMIAIOUINXCA ¢ HAPYKHLIM BO3AYXOM, a TaKKe Yy BXOZHLIX Ha-
PYRHHX OJHHAPHBIX ABepci. JIeCTHHYHEE KMASTKW MHOTDSTAXNLIX 3/ aHHf
{(serhipe aTaxa W Beime) peROMelayeTca 00OrpeBaTh PCLUPKYJIHIHOHHBIMH
Boa.nyxonar{:enarmgun (KONBektopaMu), ycTamaBiHBAS uX B nepnoM ata-

Ke (puc. 11.44) u npucoesmsss X tpy6onporosy BHICOKOTEMIIEPATY PHOK
BOALI. ; =
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Puc, 1143, ManAManeuee paccToayEa or CTPORTENEHEIE KONCTPYRUMA B0 DARMATOPNR ¥ KORBEXTODOR

4= f0 pRANATOPOE B OOMELIEHMAX 30AHAR Jede(iuo-pohUIakTHIeCKHY, CAIATODHC-RYPOPTHHIE ¥ avo—-
CKHX YHPERAeHEN; € 10 pulTODOR B TOMELLEHMAX « HODMARLHEIMH CARHMTADBO-rHE NI HYeCRuMY
TPEOOBAHEAMHE; & — A KOHBOKTOPOB HACTEHHOCO ‘THIA tHKoMBpopT» B momMsmenmay IAFARA B Coopy-
MEHAN DUGIHYNOIO HAIHAWGHIR; &— MO KOUBEKTOPOB IVTMETYCHOTO TH0 B GOMCU(CHAAX apapuii 1 coo-
PYMEREN PasiIumBOfO HE3NAYSEHE | .

144
e



BT
B e i

—-

o —r

?3(

3 ERRY b
R INE 5l
ul

e
—

¥
I

AT TR L ALV LA AR

N _

»

Puc. 11.44. PenaprynauuMosHiifi BOSIYXOHATPLEATEAL ANA OTOMNORAN XECTHHYHME KACTOK
} — nogawwans Tpyda, 2= ofpaTHam Tpyha; I — narpeaaTeabHblll aeMeHT

B noMmenieHHax (OJBUIOH DBLICOTHE MpH Hamuwiud doHaped wiad BTOPOro
Apyca Aas NPefoTBPALISHHS KOHAeHCAUHH BJIard HAa OTpakAaliiiiX KOHCT-
PYKIHAX WHOPMA TPHXOAHTCA yCTaHaBausath '[s—!'/y 4acTp MOBEPXHOCTH
HarpesaTe pHbX Nprbopos B Bepxuci sone. [IpHBophl He coestyer 3aropazH-
pathk Mebedbio, TAK KAK 3TO YMeHbHIAeT WX TCIVICMEpefauy W IaTPYAHACT
oaHeTKY 0T whnn. Orpaxicude (VKpeTHE) npHGopa AOMYyCKaeYCA npH cue-
GHANBHOM O0OCHUBauud. TIouiagh KUBOrO CceUSHHs OFpAXAeHHs JA0JKHE
6uTL He Menee 70% ofmelt naomany ero. B wuiHX 31a8HAX IeAaTh OTPaX-
JeHus JUTA TprOoOpOB HC PCKOMCHIOYETCH.

Ha Tensonepenady OTOMHTENRRLIX MPHGOPOB BANSET TAKXKE HX OKpacka.
Hanpumep, npi MOKPLITHH aJIOMHHHEBOA KPACKOW TCMIOH3IIYUA0OWIA% CHO-
coGHocTh MPRGOpa cHukaeress wa 7—10%. OKpacka uHHKOBHME GCABIAMH
U Genofi aMadhio Ha TCIVIONEPEAAYY RAMAHHA HC OKasbBaer. HarpebaTenhHLc
npHGOPLL PasMEILAIOT B NOMeleHHAX TaK, 4Tolbl B cHCTeMe 6bi10 NAaHMeHb-
LI66 YHCAO CTOSKOB M OTBETBJEHHS K HUM HMCHAH HeGOJBLIYIO MJIHHY.

B ABYXTPyOHMX W OHAOTPYOHBIX CHCTeMax ¢ BepXHedl Pa3soiKofl Haubo-
Jee KeaccoofpasHo pasmeniath NPHOOPL MO OTHOWHHK) K CTOAKZM TAKHM
06pazoMm, uroHW KaMABE CTOAX  WMeT JBYCTODOHHIOW  HArpysxy
{puc. 11.45, a). K crosikaMm, BHTRIOMHEM HpaGOph JIECTHHYHBIX KIETOK,
HeJb3s TPHCOCARIATL TPHOOPH Apyrax nomculeHuf. ITnranwe nprubopon
AECTHRUHBX KJCTOK DPEKOMCHAYETCA OCYIecTRJIATh MO OAHOTPYOHOH npo-
TOuHON cXcMce. llpHCoeAHHeHHe OTONMUTENBHBIX HPHGOPOB Ha <«ClENKe»
(puc. 1145, G, 6} AOMYCKACTCH TOMLKO B Npeienax OAHOTO HOMeLleHHd, 32
KCKIIOUCIIHEM KYXOHb, HKODHAOPOB, TYAJNETOB, YMBBAALHLIX M ZPYCHX BCIO-
MOFATENBHEY HOMCHICHWH, TZe EX MOKHO NPHCOSRHHATH & npnbopam co-
coadell KoMnare w Ha «ciuenke». Hanbomee uesecco6pasiio npubopn HA
4CHEMKES [DHCORAHIIATL K CTOAKY 1O nuaronasbHoli cxeme (pue. [1.45, 8).
IMpubopl Ha <«CUENKE» B TCAAQTCXHHUECKOM W FHAPABIHICCHOM pacueTe
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&/ ; paccmarpuBaloTes kak oauir npudop. Ha
' ,z,IJ pue. 1146 2 HOKAS8HO  NPHCOELUHEHUT
,I:E___D_:i npubOpOB CHU3Y — BHH3, HMeloillee npa-
| MCHCHHC DB JIBYXTPYOHLIX CHCTCMAax ¢
MUK HER PASKOLKOMN. -
9/ | &
! _ Pebpucroie TpySH yCTaHaBMAMBAIOT
J I | """1' r J "> b OAHIl HJM, B caydac HcobXoauMoCTh,
e o - Lﬁ_!r:[_-,.-_-_. B JIBA-TPH P2 B BEPTHRKAABHOA nJOC-
i ] KOCTH H NpPHCOSARUSIOT K TpyOOnpoBOaAY
Puc. 11.45. Mpncoexmmetne marpenarensngx  © NOMOUIBI0 (p1aAIER. [IpH RWCORHX Na-
npubepar K Tpyinupansoay paMeTpax TelTOHOCHTEAA (l'iapa. nepe-
IrpeToi Boam) HeoOxoanwmo obecneun-
BATh BOIMOKHOCTh CBOGHLHOFC YAJKHHEHMH OTBeTBJeHEH K npubopam. [Ipn-
GOpHl HABEIMHPAIOT TOJLKO MOCJC OWITYKATYPHBAIHA MOpCpXIlocTeil ML
CTCH B MeCTaX YCTAHOBKA NPHGOPOB. :

>

§ 71. Onpesenenne HeoBXO4HMOMN NOBEPXHOTTH
HarpesaTencHelx npuéopes

Jlna moanep:KaHHs B MOMCINEHHA TpeSyeMmoill TCMHepaTypm 1coBXommmo,
97005 KOJIHYCCTBO TCM/a, OTJaBaeMoro HarpeBaTedbHbIMH Npuiiopamu, ye-
TAHORBJRHHBIMH B HOMEWEeHHH, COOTBSTCTBOBAJO pacyeTIHM TEMJIONOTEpPsIM
OMEIIeTIH ST,

Koarwecrso temsa @, Br, otaagaeMoro npufopoM, OpONOPUNOHANBEG
IVIOLaAH NOBEPXHOCTH ero narpeBa Iy, M%, KoaddHUNCHTY TemroMcpenani
npadopa £ W PAIHOCTH TeMNepaTyp TelOHOCUTENS fp, B NPUDOpe H OMBI-
BAWOUIErD €r0 BO3AYXa NNOMeIleHHs s.

Hcexozsa M3 3TOr0, MOKHO HATHCATD

Qpace = Fup k(tep —1£3), {11.33)
OTKy/1a . |
i Qpacr
Fyp=—7"——. i1.36
2 fn.' Ucp _tn) ( )

KosdippiitenTh Tengonepesati HEKOTOPHX [ACPCDATCALHEX NPHGODOB
npH t.p—15==64,5° npuseaens b taba. 11.7. o

Cpennast temiepatypd 1eiJOHOCHTER B APHOOPe HPH DBOAAHOM OTOI-
JEHHK paBHa
' v + o

icp= 2

rie I, — TeMMCPATYRA TRMIOHOCHTENY NPH Bxoxe B npudop, °C:
{p — TEMNEPATYPA TEOAOHACHTE st NPR BLXCAC B3 upubopa, °C.
B cHucTeMax napoBoro oTonieHws ., IPREHMAlT B 3aBHCHMOCTH OT J[4B-
JcHHA napa. Ilpu jaraennn puss<20,07 Mlla fp=100°C, npn pa.e==
=007 MITa t.p=={nups TIPH COOTBCTETBYINMIEM AARICKIH.
[Ips yuete nomonuyteqpubix (HaKTOPOB, BAHAIOMAX HA TEUAOUEPELZTY
npubopoe, dpopmyaa (11.36) npuHuMaer ofunft BEL -

— Qpaca A _ :
Fu ="t 1 Pibeba: Ba. (11.37)

rze i — Kos@ipuunest, yUNTHRAOMIEH OXJAAKICIHC BOAM B Tpyfax (rata. 118);

B2 — xoa$$nuuuu1’, YUHTHIBAIOWLHA citocod yeranapky npubopa;

By — kospdunmern, yurThRMOLNT €N0006 TNOIBOIKYE 1CIACHUUHTENS X HaTPERATENRHOMY
UPHACDY 1 OTHOCHTCALIILH PECXO BONK népea mpubop (raba. 1L9); ' '
ﬁi—Kosqn]wnueu_T. YIMTHLQAOWUA 9HETO CeKInit B MpuBope ¥ UPUHHMEEMHR PABHHMW:
ups wHcae cexuui pe narm—0,93; or 5 o 10—1, or 11 g0 20— 1,05, Goaes 20 — 1,1,
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TaGnuya IL.8. 3vaveHns HoapuumenTa [1|, YUMTHIBAOUWErO OXNAKAEHWE BOfhl
e tpySonposogax cMCrem BOARHOTO OTOMMEKMA ¢ MCHYCCTEEHHOK UMPKYAALWeH

Unero Suaveune (B, MUK PACCHNTHIBALCMOIG S5 NRH POKITA G TRy 0on posoion
sTad e
5 ARABHH e pLIToN ] OTKPHITOM

OproTpyfiibe cMCTeMB ¢ BePXHeH pasBoakod

2 1,02 1,03

3 1.05 1,04

4 1,05 1,04 1,04 | 1,03

) 1,06 | 1,04 1,04 | 1,05

6 1,061 1,05 1,04 1,08 | 1,04 | 1,03

JayxTpyfiHble CHCTEMW € BepXHel pasBoAKoil

2 1.05 1,06
3 1,65 | 1,04 1,05 | 1,03
OByxTpybubie ¢HCTEMB ¢ HHMHER Pa3BOAKOH
2 — 1,02 — 1,05
3 — 127 1,03 s oF o 1006
4 — - 1,03 1,05 —_— e 1,0 | 1,1
5 — — l,na ],{)\3 l|05 - - ll 5 1105 ltl
6 s — — |1,03]1,03|1,06] — — — | 4,05 11,051 1,1

Hipumewanna: | 3naveHun [y ATA CXpuITOl  ANOKIAJRA CTOAROR # TONROJOR Aa-
BH TPH OTCYTCTBRM H3OAsANH¥ # NATHYEH NOITEHKIEX NSPEMBYEK B DePTHKATBHHX 6a-

MOELERS
2. [py ecreciBeiioll NEPKYAMAN BROJN ONPeACHSeTca JelHCTEHTENbLAOE OXNaMNeHue

ee B TpyDaEx. .
3. 3unaveuns By BEPTHRAABHEIX OLHOTPYOUBIN CHCTCM ¢ liLKNEH DUSBOAKOH CM. B

CH 419-70 uau » crpasannoi antepatype [24, 28].

TaBnuuwa 1.9 Koahpuuwenr [i;, yuwisiBaowus cnocob
nogsodkn TeNnoWo<WTend K HArPasaTensHbiM npHBopam
M HIMCHEHNE TENMNOOTASYH B JANHCHMOCTH OT OTHOCHTENLHOrS

pacxona BoALl

. Sraveund by q;m MOABOAGE TEIJICHO CHT edin
28
B s llpeMeganuna
Gl "'"I':j l T ] ""I:l i. Mpu Tenaonocutene na-
EE R | e - — e Bl (- pe Mam pecx npubopos
Oz o TCIIONOCATETC  BOAS BAA
7 pebpHcTBIE TPYG W pora-
0.5 0,91 ¢,03 0,06 CTPOBR B3 TaAAKUX  TpVA
0,7 0,9 6.97 0,98 HPHHHMATE =1,
1 1 1 l 2. OrAocHTe ML
2 i,02 1,07 1,06 pacxos BoALL £ eCIb OTHO-
3 1,03 1,12 1,00 Wenne PaxTHYecwaro pac-
4 1.04 1,18 1,12 xona Bome na | skMm Ba-
5 1,05 1,17 {,14 TPERATEARHOTG NpHSOpA K
6 1,06 1,19 1,15 yOegORHOMY pacxonmy
Vi 1,06 1,21 1,17 17,4 Brfu. -
Buace 7 1,07 1,23 1,18

[Mpn nasnavensli KO3PPHOHCHTA fiz HCXOAAT M3 CARAYKINWIX  JAHHBIX:

a) upubop yerawoBacH Yy CTCHLI GC3 IRWNH H Nepexphir Aockol B BHAe
nofokoHiHKa na paccrosanid A or upnfopa (puc. 1146, @), npu /A, pasuom
40, 80 w 100 muM, peanerna f; cooTBercTBCHHO pampa 105; 1,03 n 1,02;

6) upuBop yerakoBJeH B cTcHHOH Humic raySunoii Gosee 130 MM Ha
paccTodliiH A0 NMOAOKoHHHKA A (puc. 11.46,0); npn A, pasuom 40, 80 n
100 3M, sesiniusa Pe cooTBeTcTBCHHO papita 1,11, 1,07 u [,06;

B) npHOOP VCTAHOBJEH Y CTEHH Oe:z €K W 4AKPHT ACPCBAHHLIM WKE-
(boM €O WeJEMu B erc nepeamedl crenxe Y HONA B B BEPXHEH A0CKe
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b, : ¥ 2y G
4 o : A e b
| ypyy. s 4 m\m% .
= ) -
0N d0ll 7
Z ‘I : Z
7 \ ! Z
3 ] N £ -
é- . N < ["r_.;}, 1)) & *EI .“2 N =<
A vl 7

Puc. 10.46. PasAdunme CoocO0Ll YCTARORKNW HAFPOBATENBHNX npadopos

(puc. 11.46, 8); npu wupuue mean A, papsoft 260, 220, 180, 150 MM, BEJH-
YHHa flz coorBeTeTBenHY pasra 1,12; 1,13; 1,19 4 1,25;

r) upu6Op YCTAHOBJGH, KAK M B IPeALIAyieM cayude, 20 wmwenn A BhIpe-
23HA He B BePXHCH TOPH3OHTANLHOH 10CKe WKada, a B BOPXHEH 4acTd ne-
peaucit crehkn (puc. 11.46,2); npy A=130 mm Beamuena Pp==1,2, ecau
L&/ OTKPHITA, B fo==1,4, €C/JH UIC/b 3AKPHTA POIIETKOMN;

L) npubap VCTAKOBNEH ¥ CTeHH 0€3 HHLLN H BAKPLIT 1MKAPOM, B Bepx-
HCH Jocke Wkaga npopesasa Wendb b, MUpHAa KOTOPON He MeHee Tyl HHk
npubopa (puc. [1.46, 6}; cnepeny mkad saxpwT nepensmuoit PENCTKOM, He
Aoxoasuicd A0 uoaa He mexee vem ua 100 MM, npi 3THX yeaosuax flg=I,15%,

OTHOCHTCABHBIT pacxoy BOAM g, KI/(4-3KM), onpeieasieresa no dhopmyne

» 7,98 (Aip — 10)
 Atgp—17,4

TAE Afz ~— PAIUOCTE CPEAINIX TEMOEPATYP TCUAUHOCHTEAS R HATPCBATCIBHOM apudiope n
OKPYMEOWETD BORAYXA, TPAA; . -
Afpp — nepenas TEMIEDATYD TENMACHOCHTCTH # OTONHTCABHOM apubope, rpug,

ClleZyer YUHTHDBATL TCHJIOMEPEAduY HEHIONHPODaHHHIMH TPyBONpoBoa-
MH, TIPOJIOKCHHLIMH B NOMEIUEHHH, YTOOR CIKQHOMHTh HA YCTANOBKE HATpe-
BaTeJhHBIX [IPHOOPUB,

Tenionepesaya Tpy6onpoBosa M ONpeIeIHeTca MO thopmyae

Qrp = Wy kb (fo—1.), (11,39

rie dy — HADYHHE fHamerp, o

Lo gnuna Tpyow, M;

& —~ kosdipunHent Tennonepeiaud raasxux 1pyh, Br/iv? K):

v -— pacyeTHad TEMNENATYPA Tennonockicas s TpyGonporons, °C:

In -~ PACYETHAA TEMNEPATYPA ROSNYXA B BOMCWIEHHH, "L;

0 — MOmpabouMLl KOIPPHINERT, YIUTHEAICWLA MECTOPACNOION AR Tpyv0, paBEWA 1 —
A7A MOLBOAOK ® LUPHGupam n ecuenxis, 05 — nus BePTHRAMSEWX TPYE (croukor); 0,75 —
A% OOPATHMX TOPHIONTHARAEIX TPYH Yy Moda NOMCIWCHHA; 0,25 — ig I0Laouiux ™PYSH
MoA NOTOARGM.

Ipu yuete TennonocTymrelsi ot vpyGonpoEoIoR ofmasn thopmyana ans
OTpeAeNeHEA HEOOXONHMOR nJoWand OBEPXIOCTH Harpesa npubopon uMe-
eT GHJI,

¥ _ (11.38)

- . Q""QTP
Fimp = k(i

— i Bibibbs: (1F.10)

[aomane noBepxHOCTH Harpena Fip HpHBOPOB, 3KM, ONpeieasieTcs no

dopMy.Jie
= Qp:mrl ﬁl l%‘

fonm

} Ak

_FIP' (II.4IJ ’

rE€ Gouw — TEOOOTAANA | 5xM, (Br/oku).

* Coraacio CHull, zekoparnrawe YRDLITHA HE NOJKHEL BH3BBATL YDCAKYCHUA HUBEPX-
ROCTH Harpesa upiGopus Sosee uew na 5%, :
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Temwnoorjavy | skM g, BT/3kM, onpeaensior no Gopmyae

Gaum = 9928 (At — 10) Baz, (11.42)
FAE £ —- HOUPUBOMEAI KOPO@HUHEHT, JUBUCHWHA OT CXevs Noj2uW nojw B nprnfop (aasn
CXUMBL ®CBCPXY — BHHSY 2==]; «CHMdy — BHR3» 2=09 ¥ npa cieMec IOAAUH <CHH3Y —
pacpxr e=0.,78}.

Beandanny F.p, 35M, onpefe sioT o popMyaam:
20 py6 d<<32 MM
Fop —1,78nay, ip; {11.43)

ansa Tpyd d>> 32 M
Fyp = 1,B6ndy lg. (11,44)

[Tocac naxoxacuMa Fixy 9den0 ceKOMA B pajHaTopax ONpPCACHSICTCS N0
popmyae

F AHM ﬂ!

o= g1 (1145)

Tannm

TAe fmw  TNOWAAL NUBCPXHOCTE HATPCBR O,HOI CUKUNE DAXHETOPE, UPHHATONO K ycra-
HOBKE, JEM. .
[Ipu okpyrieHdy 4ucsa CeKUH B PRLHATOpPE /0 UEJOro YHUeha pacyer-
HYI0 RJOIN3AL INOBEPDXHOCTH HArpeBa MOMKHO VMeHLIIHTbL He 6GoJjee yem Ha
0,1 srmM.
B uponecce onpegenenns HeoGXOAUMDH MJOILAJAH NOBEPXHACTH HATDERA-
'I('EJIEéHin(] ?E;{GOQOB eﬁCKO,}IHHe H RoJayuacMble JaHHke BIHCHEAIOT B OJaHK
Taba. 11.10).

TaSniuya 1.10. Oronkrensubie apubopbi

- .
. o oy lNonpanowume ITaomaay d
§ ?‘HS §§ gllr— Hng[.];ﬁ]muuem-u v MOBEpPXHOCTH E =
aow| vE 54 @ ™ ] -
= a4
§ a&’ ;a'n EE g-ﬁ 5 EE Eg’: o - B 5
2ul el fa mp Ly O |~ e‘ H ok
% [l I AR B-E.-L =2 E ol 1 &
B g§ :E E2 Bl w§ YHE| = k. E g
Blegg |25 |8s [BET8|™| ™ ™22 8|, |2 52
' 5 0% ol €8 SEq| A R "g‘: =
sl 28| Bz | Sav |82 5| 58 2R3l [ EE| RE| 2B 2
v o2 8 | 4 A s |7 | 8|9 w | w | 12 b wy o | s

§ 72. TpyGonponogsl CHCTEM LEHTPANLHOTO OTONNEHHS, HX
RAIMELIRHME [TPACCHPORKA) 1 MOHTAN

Nng cHeTeM DCHTPATREOrO OTOINISHUS ¢ TEIJIOHOCHTENeM BOJIOH MAH Oa-
poM UPHHHMAKTCH cTaNbHLe HCONEHKORAINNEBE YePIHe BOANTASONPOBOAHbIE
tpy6u (TOCT 3262—62), tpy6ul saextpogaapune (FOCT 10704) u Tpyou
fecluOBHbE rapsYexaTaHble (IT'OCT 8732—70).

Bozxoragonposaaube TpYOH PasACAMIOTCA TI0 TOJUIHIE CTEHKH H3 OOHIK-
JOReHHLIC, Veuenrble H gerkue. Hopmannkaw janra px 6—7 M. HaunGonw-
ee IIpI‘IMeHEHHE B TCXHHEEC OTONNEeHHS HMEWT BOAOrasuiipOBOAHBIS ‘]‘[}Yﬁl:il
ofuknoBeHERe. TpyGo anektpocBapuyic ¥ GeclioBlLEe NPHMEHATCH B OC-
HOBHOM 115 MAarK¢TpaJpEHEX Tpybonpososacs. CoeluAsioTes OHH IOCPERCT-
BOM CBAPKI ¥ € HOMOULBIO (hJIAHICB.

BogoraszonpoBoadue TPyOGH OTaHUAOTCA Godee TOJCTLIMH CTCHKaMu o
HajJIU'IHEM HA HX KOHUAX PC3bOH. JLast  COSAHHEHUA BOJIOTA30NPOBOAHBIX
TPYG, HAMEUeNHa HX HANPABJAESHHH HJIHW JT1AMeTpa npEMCHAIOT COCIHHETENS-
Hule 4acry (MyqiTLl, TRORHUKH, KPECTOBHHE, (PyTapky). B rex ydacTkax Tpy-
GONPOBOAA, B KOTOPbIX MOYKET BOZHHKHYTL HCOGXOANMOCTL B ero pasfopke,

119



H 4 3 4 ey 5
M B ) :
=5 R e Do A
5 . |
ity

§ Z 7 ¥

AR

WO ez B !

i AN

= SIS
botad: § )

VP b sxr,

Puc. 11.47. ®acoumue wicthn Toyh, ODUMEHAEMhi¢ npH MOHTAMe CHETCM OTON/CHEA, W cnocofil conpau-
Aenua Tpyh

} —uybrs: 3 —worwrprafikn; 3 — Kpectoskua: 4 — TpoftEuk: §.— cosauuenme TPyS c MOMOUILI MYDTHY
& — pasLeMHoe coeauilekne; 7 — apHanol swryrwn; & — duininienor coeanieniie © orbopToBkod KOHIOB
ToyE; ¥ — mannesoe COGAMICHME ¢ UDMBApKON $RaHlens & TpySam

al 4]

A o o o P 0 (2 U P PP i s e ot e
Gt v ©. ¥ B \ \ ( ] /E
: e 9 A rc 4
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Puc. 1148, MpoxauaEa MACHCTpansHore TpYGomporoAa ¥a 9CPAAKe  SADHMSE (PACIHDMTCALHHA cocyn
SCAQHHO He [MOKA32H)

@ — BOMHM3N HADYIKHLIX ©TeH] & — B COpOAMHC 3A8HUN

= FH—— 2% %ot oty TN ===
9?1@ Il i | ) |
: ‘Jm Jh—LF'_T"—i .E'“‘ -ﬁﬁwf&_";v_ T.:‘_‘.%;_ _s

Puc. 11.49. Maan TeXHHTECKOro MOANOARA NWOCLEUMONHOH cHCTeémhn OTONAGHHHA XKWAOTO AOMa ¢ OPOKTAR-
wolt Tpauawrnx TpyOGONPOBONOE TENAOR0E CETH BAOAL AN

! — ronaosofi uyuEy

NpeaycMaTPHBAIOT PasbeMHoe coefnnerHe (eroH), mpeacTapaaoniee coboi
xycox Tpybm aaunaii 100 nax 300 MM ¢ KOPOTKOH K AIWHHOH pesnboil na
KoHNAX, ¢ napepEyrofl mydiroli » kowrpraitkoit (puc. 11.47). Tlpn coeaune-
HHH M pAgheHHCHEN TPYO MydTa ¢ KOHTPrafikof 2o JUIMHHAOIK pcavle nepe-
FOHACTCS B COOTBETCTHYWONEM HAUPABNCHAH. [ YIIOTHEHHS CUeMHHEHHH
NpR TCIWIONOCKHTeae ¢ Temneparypoi ao 100° € wenoALayioT JbIANYIO OPAls
H MACTy, H3TOTOWISEMYK) W3 cYprKa H oandH. [Tpu meperpetoli Boje W nape
B KayecTpe YILVIOTHHTENS NPuMeHswT acGecToBLIT wWiyp na rpaguToBok
nacre.

TpyGOUPOROAK CHCTEMEI OTOILTEHAH 110/IDA3ACIANT Ha MardCTpaIH rops-
Ueldl ¥ OXJAXJ(EHHGH BOILI NIPH TCILIONOCHTET® BOXE i MAPONPOBONL H KOH-
OCHCATONPOBOA, NMPH TCINOHOCH RS TTape, a TAKMC I1a OTOIMHTENLHEIC CTOSKH
st OoTBeTBAENUA K npubopam,

“CxeMn MpOKJaIKH MArHeIpPaJanlloro TPYyGONPOBOAA CHCTCMEL BOJIAHOrO
OTOTINIEHHA ¢ REPXHCH  PAguoAK0id Ha 4YCpiake 3AallHg ITOKasausl na
puc. 11.48. Iag mouTamxa u pemonra tpyGoupososia Goace yaobuoi anaacr-
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csl cXeMa NPOKAAJKH BOJHIEW HAPYIKHHX CTeH, Ha PAaccTOSHHH OT HHX
1—1,5 M. B orneanHnXx caydadax TpyompoBOAR MPOKIAIBIBAIT N0 TOTOJ-
KOM BepxHero 3razxa. JIpH HHKHCH Daspojike Tpy(ONDOBOABLI YCTPAHRAIOT
IIM2KC BCCX HATpPCBATCALHLIX NMPHOOPOB, T. €. B NOABAJIC, B NOJAMOJLE HIH B
WOOAbHBIX KAHAIAX NePBUro 3Taxa.

B 3aamuax # coopysienusax, BO3BOJHMBEIX B pafionax CceBeproj kamma-
THUCCKOHA 30KLI, NpokJagka TpylonpaBo/a Ha uYeplakax o B [(1poBeTpHBac-
MBIX [1OJIIOJIBAX HE A0NYCKAeT . ,

Aang THNOBLX AKHABX A0OMOB, COCTOALIUX H3 OJHHAKOBLIX NOBTOPAIOUIHX-
CA CEKUHW, NPHMEHHETCH LOCEKUMOHEAS HIKHEA DA2BOAKZ, LPH KOTOPOH
IR KaAJLI0H ceRUMH A0Ma CCYILECTRAARTCA KAaK OBl CaMOCTOATRNbLHZS CH-
crema (puc. [1.49),

TpyGonpoBo/ (bl IPOKAAARBAKT C YKJAOHOM He Menee 0,002, B cucreme
HOJSIHOMO OTOIUTEHHST ¢ €CTeCTBeINIOH LUMPKYAAUNCH YKAON YBeJHIHBAGTCH
no G005 0,01. Otonareasnubie CTUNKH, K4K HPARWID, PACHONATAIOT Y HA-
PYXKHBIX ¢Ted. B yraoBHX NOMelleElsax UX CASAYeT YCTaHABIHBATE B YIJAX,
06pa30BaHHBIX NAPYKHLIMH CTCHAMH, UTO(H NPEeAOXPAHHTh CTeHH OT CHI-
pocTH ¥ npomepsanus, Ecam cTosKY ¥ nogsoaki K npufiopaM OpoKJAAbIRA-
WT OTKPBITO, TO PACCTOSAIIHE OT MOBCPXNOCTH UITYKATYPKH 10 TPYOL AONKHO
OLiTh 2—3 cM. K cTeHam Crosiku KPelliT pazbeMHEbIMH XOMYTaMY H3 10J0CO-
BOH CTaqn,

CxpeTas npokraaka TpyG (B GOpPO3Aax) NpPefycMATPHBACTCS LA NOME-
WHCHHH, K KOTODBIM UPENBRBAAIOTCH NOBMIUCHHRE CAHHTAPHO-THTHEHHYECKHE
I seTeTHeckne TpeboBaund. Yrobul NpcIOTBPaTHTL ABHIKCIIHC BO3AYXA MO
6opo3naM, KOTOPOC BLISLIBEET JIONOJHHTEARHKME Gecnnaessbie TOTEPH TEVa
TPpyGONPOROLOM M MOKET OHTL ONACHBIM B CAYTae BOIHHKHOBEHHS MOKap4,
NPEAYCMATPHEAIOT TOPH3OHTAABHEIE PA3/EJIKM B TUTOCKOCTA MEMAYITAXHOTO
[ePCKPLITHS.

TpyOmi, npoxoasilHe Yepea NCPCKPLHTHA, MIOMIAIKE JCCTHEYHLX KIETOK,
BHYTDEIHIHC CTCHE H T. If.,, IDOKAA4ABBAKT B THIAb3aX (MaHKeTax) u3 Kpo-
BEJIbHOW cTanu WAy u3 oGpeskos Tpyl ¢ 3aszopom 1-- 1,5 MM, uTobu obec-
NennTh HX CBOGOAIIOC NCpeMellieHde TPH TEMIEPAaTYDHOM PACTITHPEHWH.

B cmcreMax mapoporo otongeuus A8 NOTVIOULEHHS yANHHEeHHS TpvO npu
Harpesasud Ha 1paAMOMUNCHIIBIX yuacTKaX GONBIUOH JNHHE CTABAT KOMIICH-
CaTOp:, B cucTCMaX BOAAHOTO OTOWLIEHWH, TAE KovieOaHns TemMiepaTypbl H
JANUHA NPAMOJAWHCHEDX YIaCTKOB CPABHHTENLHQ HeBeJHKH, 2 TaKkKe HMeeT-
CH MHOTO YIVIOB Y ITOBOPOTOB, KOMICHCATOPH He TPeGyHTes.

TEMI‘IEP&T}’pHDe yAnvHende TpyGonpoBoaoB Af, MM, onpeneaserca Mo
thopmyae

Al = (t;—15) [, (11.46)

rie ¢ — Ko3pDAUHCHT ARHCNEOTO PACRINpENis MaTROF orami, pamumic 0,012 wmyf(M-°C);
fy — remneparypa 1pyGonposuaos, °C;

I3 — TemnepaTypa po3gyxa, OKpyXKaKmero Tpydonporns, °C;

{— nawna yyacrxa TpyGSolUpusoLa, M.

Econ #e00X0OLHMO YCTAHABJANBATE KOMMEHCATOPH, TO CJHEAYET OTAABaTh
npeanovrenyce [1-06pas3HuInM H JUPOOGPAIHEIM KOMIICHCATODAM K pPasMeniaTh
HX Ha TPYGOIPOROAE B FOPUZOETAABEOH II0CKoCTH, s norjonieHus Kou-
NMEeHCATOpPOM VAJMERHEHHA Onpesellenuoro yyacTka JAHIon [ Tpydouponor 3a-
KPEIJIAIOT NarayXo B TOUKaX NO KOHUAM STOTD YY4ACTKa {MEDPTEbIE TOUKH).

ITpn npoknajke TPyOGONPOBOJOR B MeCTax, T/he BO3MOKHO 3aMep3aHHe
TEMOEOCHTEJST HJIH rie HaJHYKC TOPAYHUX HOBCPXIOCTCH ONaclo b noxap-
HOM CTHOLWEHHH, 4 TAKKE JUIH CHHKEHHA OCCHOMEZHMY DOTEPh TEILIA Ha
YuacTKax, rae TeUNo0TAaYa He HYAKNa, TPyOOTPOBOAHN CleAVeT MOKPHIBATL
TenjionsonauncH. lla tpybm nanocar mactnky {(MaTepnaa 8 TecTooGpaanoM
{’-f.lE:'I'CIHl-HLI*I), JHGO 0O6MaTHBAKT HX CJI0EM CTEKNOBATH MM TeNJIOH3ONRHUH-
OHHEIMH IKTYTAMII i JICHTAMH, ai00 NOKpLIBAT 32PAHCC 3ar0TOBJEHHLIMH
CerMeHTaMu.
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TenaoTe XHHUCCKHC KAYeCTBA HROAAUNY OUCHHBAIOTCS ee KosQPHIHCHTOM
NQAC3HOTO JSHCTBHHA 1) 110 (POpMYIC

P, | s IR (11.47)
g

[Re §r — TEWTIONOTEPH | M HCHIOIAPOBARHOK TPYGH, BT
Gy — TO #e, WIOAHPUBABKOR TPYOu, Br,

§ 73. 3anopHo-perynMpyloias apmarypa
H cnocoSul perynnupoBalns TennooTaaux npubopos

ilas mycka cHctembl 8 paGoTy No YacTAM, a TAKKEe BLIKAIOYEHHS OTAE/L-
HBIX BETBEil CHCTCMBI A/S PEMOHTH Ha MaricTPadbHbix 1PyGONPGBOAAX
YCTAHABJMBAIOT 34ABHIKKH  MJAH  KpaHbl  NpoGOHIIHle  CaJbWHHKOBLIE
(pre. 11.50,a,6). Ha OTOMUTENBRBIX CTOAKAX CHCTEM BROJIAHOIO OTONACHURA
AJA TW/\PABAHYCCKON PEryJHPOBKH, OTKJOUEHHS H ONOPOKHEHUS HX CTABAT-
CR 3ANOPHEE [PAMOTOVHHC DEUTHAH C Rochim simuniesem (phc.11.50,6) H
Kpaxk npodovible calbHHKoBHE GponzosHe (puc. 11.50,46).

B 32HMSX BHICOTOH A0 Tpex 3Taxedl OTKIIOuaoOWas apmatypa lia CTOA-
X4aX He CTABHTCH, 38 HCKJIOYElUeM JeCTHUYHBIX KICTOR, T OHd A0JKHA
GLITL MPEAYCMOTPEHA He3ABHCHMO OT 3TAXKIIOCTH 31aHHS.

Jas npuRe/endd TCONOOTAAUH UPHGOPOS, YCTANOBAEHHHX B OTACABHLIX
NOMENLEIHSX, B COOTBETCTRAE C HOTCPAMH TelNa HeoOXOAHMO HIMEHATh Kak
KOAHYECTRO BOAL, MPpOXoAAwWef nepes npuGOpH, TAK H ee Temiepatypy, T. €.
KAY9eCTBEHHO H KOAWUECTBEHRO PEryJHpoBaTh cheremu oronnends, Kauwecr-
REHHOE PEryJUPOBAKHE NOCTUIACTCH M3MCHEHHEM TeMmrnepATyprl BOLH, IO-
naBaeMOf B HarpeBaTclLHEe TPHOOPH W3 TENJIOBOrO NEHTPA («oTenbHof,
60 nepoil, TETLIOBOTO NYHKTA C 3/1@DATOPOM). JTU —— IIEHTPATbHOS PEryJiH-
posansc. KOJHYECTBEHHOE peryJIMpOBAHHE TEICOTAAUM NPHOOPOB OCylle-
CTBASIETCS M3MEeHeHHeM KOJAMYecTBa Boaw, nocrynatomed B upubop, Ans
Tero NPHMEHRIOT KpaHbl ABOHHOR peryanpoeku (pwe. 11.50,2), Tpexxonossie
H "crnipexxonosble kpauw (puc. [1.50, , ).

Cornacko CHull, peryanpoBudHbe KPanbl YCTARABAWBAKT /A MPOBC-
AeHHA ABYX He3dsHCHUMHX O7Ha OT APYroH cTalli peryiHpoBaiHs: MOH-
TaXHOH — B MCPHON HANAAKA H IIYyCKa CHCTCMH H 3KCIAYATANHOHHOR — BO
BpeMS SKCTIIYZTAUUH CHCTCMEL PerynnpoBoyHBEEe KPaHul lie YCTARABJAWBANOT
y npu6OpoB, Pa3MELIaeMBX B JeCTHHUHEX KJACTKaxX K B APYIHX MeCTax, The
Boza MoxeT zamepanytn. e aomyckaercss yeraHoBKa  3aNOPHO-PEryJHDO-
BOYHON apMaTyphLl H& «cluelKax» npriopoD.

B cucTeMax mapoporo OTOMAEHWA jIPefesi KauCCTBeHHOTO PerynyipoBaHHi
DeCHMAa OrpaHKYueH, W OO Mano3(eKTHBHO. KoandecTBCHIIOE PeryanpoBa-
HHe MOXKCT OBITh TOJABKQ MECTHOE, OCYIUCCTBIASIEMOE H3MeHeHHeM KOJIHYCCT-
Ba naps, NOCTYNaoliero o Npudop.

B KalecTBe 3ANOPHO-PCTYJIEPYIOLIeH apmatyph B CHCTCM@X MNapoBOro
OTONJICHHS TPHMEHSIOT DAPOKEE BEHTHAH, KJIAMAHH XOTOPBIX TILATEALHO
ApUIH(OBAHE! K CEANY, H NOITOMY AONGIHHTEALUOrO VIVIOTHEHHH He Tpe-
gverce.

B nocacAHHE TOAL CTaJH UPHMEHRTh PCTYIHPYIOLIME YCTPOHCTRA ABTO-
MaTHueckoro jefetsus. OHH apTOMATHUECKH IePEKPLIBAIOT BeHTHJN HA TPY-
GONMpOBONAX TIDH NOBHIUEKMY TeMOCPaTYPhi 3 NOMEUIEHANW H BHOBL OTKPHI-
BAWT HX NpH TOHHKCIIHH TEMIIEPATYPRL.
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Pure. {1.50. 3ANOpHO-PCTYARDYWMAS ADMABTYDA

1-— orpanuynTens; £ — WOHNAEAL; I — KOPIYC; 4 ~ pPyuKa; 5 — POIETKA. f = OTBEPOTHH,; 7 — UNAHMAPH-
HecKKD CcTaxas; 8 — MEXopHK, 7 — Kapnad



Tnasa td. CUCTEMBI BOASHOMO OTOMNNEHKA

§ 74. YCIPOWCTEO M NPMHUMN ARHCTBKS CHCT@MEI BOAAHOTO
OTONNEHKS C CCTECTBEHHON LMPKYnaLmMen BOAR

fJas ysaCHeHES YCTPOKCTBA H UPHAUHIA JeHCTBHH CHCTCMLI BOJAHOIO
OTOMMEHUH © CCTECTBEHHO LHPKY/fUMed EoAL PACCMOTPHM CXCMBI LHMyX
CHCTEM, TpHBeseHHLIX na puc. 151 # J1.52. UcrounukoM Tenaa B 00enx
CHeTeMaxX CayKIAT KOTed.

B cucteMe, noKazauHoil wa pre. LLS1, ropsuas Boja H3 KOT/Aa HANPap-
ASCTCH 4epes TNaBibii CTOAK B MarkeTPajibHLIH TeIMIONPORO, PRCTIONIOKEH-
HBEIff Ha yep/laKc, a 3aTeM Yepes ropayde CTOAKM A OTBCTBASHUH MOCTYTNAET B8
OTONMTEAbEbE npubopbl. B cucreMe OTORJCHHA, nokasansoil Ha pue. 1152,
BOJMa H3 KOTJa MOCTYIAeT B MATHCTPAALHBIH TCIJIOAPOBO, (IPOJIOKEHHbH B
HIRHed wactTu 34aid, o) HOTOAKOM IoABaNA. B atoMm 3akJwvaeTcs MpHH-
UNMHATBIOe OTAKYHE NCPBOH CHCTEMH OT BTOPOH.

B oTonmuTeNbHbIX JIPHGO}}HX BOAA OXNAWIAACTCS, OTAABAH JacTe Ten.aa
qepes CTeHKd NMPHOOPOR NOMEIICHHIO, M 1O o0paTHLIM CTOSAKAM i MarucT-
pajLIOMY TEINOIPOBOAY BO3BpAludeTCd B KOTEL. Oas peryAHpoBanus Ten-
AOOTAAYH NPEOOPOB Y KAK/IOTO H3 HAX yCTaHOBJ/IEH KpaH.

PacuypHTeALALIL COCYA B CHCTCMAX BOAAHUTO OTOLJCIIEA npejHasHaya.
“TCH NS DMEILIEEHs. NPHPOCTA o0bemMa ROl NPH €e HATPCBAHEH, 4 TAKKE
ANS yAaJeHus Ycped Hero so3fiyXa B aTMOcqepy Kax npH 3aM0JAHEHNH CHC-
veMBl BOJOH, Tak M B MNCPHOA €C IKCHIYyATALHH (mpH ectecTBCHIION LHDKY-
JAUME BOJH).

[lepen nyckom B ACHCTBHE Kax/\Ad CHCTCMA 3ATNOJRHETCA BOIOH H3 BO-
AONPOKOJA G CHIHAJIbHOH TpyOLI B PACWUPATEABLIOM COCYAe. Korna ypo-
Bellb BOJB B CHCTCMC TIOBRICHTCS A0 CHIIIAJABHOH TpyhOn, Bona OYIAeT nbiTe-
KaTh H3 TPYOLl B PAawOBHITY, HAXOAHDLYIOCH 5 xoreavrofl (em. puc. [1.51 u
11.52).

- ABukeine 8oL B CHCTEMaX BOAAIOTO OTONJIEHVH C eCTCCTBEHHOM Uup-
KYAANICH MPOHCXOAT NO 3AMKHYTOMY KOJLLY: KOTE.T — TpyGoONpOBOA TO-
pAuel ROL - - OTONHTEALHLIK NPHGOP — TPYGONMPOBOA  OXJAMKAEHHOH  BO-
b — KOTeN — (1 00yC0BAEHC JARBICIHCM, KOTOpPOe BOSHEKACT B Pe3yibTd-
Te UXJ XK ICHHA BOAL B Mpudopax i TpydanpoBoAL.

Puc, 1151, Cxema aoyxipyo-
nodt cucTeMmul oOXSHOro wvan-
ACHHS® € Bepxneal paspomol

K — wortem: I — taaunmalt cro-
K 2 — MATICTPAMBELA TPy~ ~— |\ ..L LN/ =
Gonponoa FODRUCA NN J = v 5 e ez | e erzzzts

eTOREM  LOpAYET  BORHEL 4
GTECTBACHNS or  CTOAKCB X -3
npciopam: § ~—- 0TOMUTCLHEIC

NPHGARL; 6 — QTBETBALHHT
o7 npEBoneB K eTmKaM, 7 — ]:E'Ta: Df‘ﬁ:]
& i
oépaTiine cTORRN (OXT9RICH el ez : 3, I
|

Aol poar). & — oGparTHnil
warNCTRRAGHIIE  TpYSonNosud |

{oxnamacnuoi noan); & -- ol |
paclMpHTeas R eocyi 10— El Em mfm
enrwanim TpyBa;  ff —s50- i K

NOPIEHT  BENTHAL I ki B2 || |
HA CHOTRARIGI  TpyUe: J2— | -
peryIAupoRoUHLIC [FLELE ¥ 7

WEUHHTBILHLX BpHBOpOR; 13 —-

gpansl. npobodinee WAL 2a- Eﬁﬂj I:ﬁflj r

JBHACKID 113 MATHCTPEALNAX R rery| [rer. W uoraeware W ora ssorrerfilcos
THYGONPODUANY  AAS Pery.ii- _‘___F e = ___E _F _f_
PUBAKHA W OTEAOUCINN G- et g . ——— T T
ACHLIGAY  HETOK  CHCTEMR: P L i e &

14— BEUTHII HAV  KPHEIRE HA /B i)

crmikax;  f5— TpoRuMER ¢ e

npadkoh, A KEHE — A7 il

BENYCKA BOAYXA B OTKIWNON

HLT  eross, HHMBIe -— L8 g

cnycka Boaw; 16 -—rpyba asg 17
HANOIHOHAR  CHOTEMIT ROUHE,
APHENCEHIEKEAA & BOLCNPO-
gogy: {7 - coycknas TpyGa
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Pne. 11,52, Cxema AEnyRTHYO-
HOR CHCTCMBL ROLAHOTO OTOM-
ZeEua ¢ AEmuHcd  pasvorkoft

¥ - werens ! — rmagasifl eTo-
ax; {-Mal‘liu‘rp-‘lflbi(blﬂ T??'
oo as rcmqr ROLLE

CTOAKN FORAAQH  BOAU; § =

L LA T EREAHRTE ] o CrnuMKOn K

s rris AT ORI d npRoopaM, 5 —- OTOMATLABNLIS
Kt ).i'fvg""",ﬁ ﬂ B EpUOopIa; 6 — OToRidAUHKA OT
@mﬁ et ted NEHGOPOR & CTONRAM: 7 — O«
"!r ”? T4. 5 =I0 154 pargLe crumil  {(OXAaRICH-
| o Hod  BoLW); 8§ — oOpaTHLiG
Df B L _ﬂ; RMATHCTRPRARBNE  TPYOQn pfmo.l:t
e e | || ?IA I;"?‘""’"".‘!_FE’""‘ ) {oxraacaennnf noaw);
l\ﬁ' I I PAClWPnTeLLYEE cocva, MG —
I Cul whdbraw vpyGa; 1 — aa-
i Eq AN H S heﬂ‘r.“u;rtéﬂ.'ljl)hpmt na
Tt | e [ CHT Mool 1pyGe; 13 - pdry-
W, Lz FIMNOBOYHLIE g])z‘l!lhl v i'J‘I]?DI'LI’;-
[ ] Yehbix Npalopos: 34— Kpas
ID :D @*ﬂ IO IPOGOAITIIG M g:._rulndm-
= e ] By EH H3 MATHCTDATLHARIE T e
22222221_, mﬂ;_zm ORI E QLN f!plli‘r)'.illilﬁlllpfﬁliﬂl
==L TN o — — —- 1 OTHAKYCAHT OTACILHBEIX B2-
p Tua vlcaues; M o— seninim
i 2 # IR Kpaie fla cToaxax; /5 —

Tpolnewy ¢ opobnoi,  Bepx-
16 HHOG — IOME BRYCKa BOSOVYXE
Tz | B GTRIIOMCHNIAN  CTOAK, HHAK-
w7 HIC A0F CHYCKA BOAR {5 —
Tp¥0y AMA HANOMIEHHA CHCTE-
B4 WA, CE PR e
K ROAONPOROZY:  J7 — cnyek-
nan 1pyla; {8 -~ Boaayminas
CoTL, 1Y — KpAHLI 0A8 BLINYC-
K& Bo3ayxa

Ipn nenccratoynom nporpese NpuGOPOD BeJCACTDHE 3acopenna Tpyoo-
NMpoOBROJA HUJH ApMATYPH], 8 TAKKC B GAYYAS HOARGCHIN YTCUKK RO/(& HE OT-
JRJBHBIX CTOSIKOB MOXCeT OBITH CHIVILE:Aa 6e3 ONONCIKNEeHUIT H NpeKpaliedHs
padoTLl APYruX yuacTxon cHeTeMbl, Und 370ro 3aKpuEZKT BEeHTHAH HJH
Kpausl 14 na crosikax. M3 tpofinuxka /5, yCTAHOBISHEOrO B HEMKHE[ UaCTH
CTOAKA, BHIBEPTHBAIOT NPOGKY H K OTPOCTKY TRHOHHUKA NPHCOCAHHAIT rub-
KA LWAAET, 10 KOTOPOMY ROJA Wi TPYGONPeHOIA 0 HPHOBOPOR ¢TeKAET B Ka-
Haauzaunto. UTo6R BORa GuCTpee CTeXana, M3 BepXuero TPOHHHRa [§ BH-.
BepTHIBAIOT NPOOKY.

§ 75. OcHORHLIE CX@MbI CHCTEAM BOZAHOra OTOTACHNA
€ eCcTYecTBeHHON UMPKYNsuueH BogLl

CHCTEME! BORSIHOIG OTOMMCIHHS ¢ CCTCCTDROINION LHPKYIAUHCH BOALI MOA-
PasaAcaAaIoTCA: IO MCCTY PacHoiOMKEHHS FOPHUYELr0 MACHCTPAJOBHOCO  TPY-
GOTIPOKD)E — HA CHCTEMBI C BepxHell H HuXKHeH pas3Bsoikodl (BepTUKAJbEBIR)
H CHCTEMLI € MO3TAXIOH PA3BOIKOH (rOpASGHTaMBNNIE); N0 KOHCTPYKUHH
OTOTIHTENThHRX CTOMKOK -~ H4 ABYXTPyOHBIE H OXHOTPYOLLIE.

B cuctemax, mokazagHelix Ea prc. 1151 u IL 52 HMCIOTCA ABA OTAC/b-
HEX CTOAEA, 'IID O,'IHOM}J HNx HWX -—IDI)H’-HI".N.!I"}J (‘.109[1}’ = RO/d IlUCT}J’lIdET 8
HATPEBATEALHBIC TpHOOPH, MO APYTOMY — COPATIIOMY CTOAKY - - 0Ila OTBO-
aarca u3 nHux. [lo sToMy mpuaHaky cHeTeMbl [123MEA0T JRYXTDYOHBIME,

OnnorpyOunie CHCTEMB  OTONAE-
HH OTJIMY2lOTCA 0T ABYXTPYOHLIX
TCM, UYTO BCH ropa4Yad BOJId, UOCTYIIA-
wuas 8 NpHOOPH, H OXJaKJeHnas
BOJa H3 MpubOpPOB IMepeMeniaeres IO
OIHOMY H TOMY He CTOHEKY.

Ha puc. 11.63 nokazana ozado-
TpyOilaf BepTHKAMLHAY CHCTEMa OTO-
IJIEHHRE: CJIeBA — ¢ 3AMBIKAIOIIHMH
YYACTKAMH Ha CTOARAX, 3 Clpard —
;ggg?:g;‘ﬂ' T. €. 003 3aMEIKAIOLINX Puc. 1138, Cxeg:mongf_:;rg;rcﬁ];un: CHCTEMLT BOAA-
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Pre. 11.55. Cxema oaHOTPYGHEIX mpﬁmurumm cHeTeM sRAAHOTO OTOILACHWH

B cHCTeME ¢ 3aAMBIKAOLMIEMH YHaCTKAMH TOpsdas BOJa, IBHXKYMAACT IO
CTORKY, B y3/JaX MpHCOe/(HHCLHS npuGopos pasfeaseTcs Ha LBa NOTOKA
yacth SOAM savekaerT 8 NMPHOOPH, a APYras 9YacTL MpOxvAWT {0 33MbIKAD-
weMy ywacTky. Bosa, oxnanuBuiascs B aprdopax, CMelHBaeTcs « ropauel
BOAOH, MPOXOAALICH NO CTOHKY, ¥ Aajee nocTynacT B PACHGNORCHHBIH HHAC
spubop.

B nporodHoil CHCTeMe BCA ropsayas hoja NPOXOLRT nocae I0BATEILHO -
ucpes Bee npubopul, NPHCOeARHEHHEE K CTOAKY (BeTRE). '

OaroTpy6iibie NPOTOYHLIC CHCTEMbl OTONJCHAA OTANUAIOTES TPOCTOTOH
KOHCTPYKI MK ® YIAOOCTBOM MOHTAMA. QO HaKO HCBO3MOMHOCTL BEIKIKHEE-
HHSL W Pery;ABPOBAHHS OTALJBHHIX TPHO0POB NpH OAHOCTOPORHEM pacaoJio-
SKEeHH HX 70 OTHOLICHWK K CTOSIKY OrpAHUYUBAET MPUMEHEHHEe HTOH CXEeMH.
Ha pne. 11.54 mokasaxa ojHoTpyluas mporodnas CHCTEMA, NpCcANOXKeHRAA
npod. M. H. Kameuepum. OcoGeHHOCTE €@ COCTOHT B TOM, 4TO npHGOPH,
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HAXOAWUHECH B OJHOM TIOMEIEHHH, APHCOEANAAIOT TO NPOTOYHOH CXeMe K
CTORKY ¢ ABYX CTOPOH H Y OTHOTO M3 HHX YCTAHABJHWBANOT PEry/JIUpOBOYHLIN
kpaH. Takne CHCTCMBI HAXOUAT NPHMCHCHUC B MHOTO3TEMKHLIX ITPOMBILIICH-
HbIX 31aHHsIX.

Ha puc. [1.85 mokasaua cxema OAHOTPYOGHLIX TOPHAIOHT2AbHBIX CHCTEM
ororteHnsi. [opAvas Bojia B rakiX CHCTEMAX TIOCTYAAET B OTONHTENbHEE
npuGOpPE OAHOIO H TOTO e 3Taza M3 TeNJONpoBoja, NPOJO:KEHHOT0 ropu-
30HT2ALHO. PCryJMpoBKa M BKAKUYCKEE OTAEABHBIX NPHOOPOR B FOPHIOHTAJb-
HbIX CHCTEMAX ¢ 3aMBIKalOWNME yuacTkamu (puc. I1.55, 6) mocTturaercs tax
JKe JEeTKO, XKaK H B BePTHKAJLNEIX CHCTeMaX., B ropnaontaaninux mpoToOt-
HEIX cucremax (pre. 11.55, @, 8) perysinposka moxer GbiTh TOARKO NOSTAXK-
H45, 4TO ABJAACTCA CYILECTBCHEHBIM HX HeAQCTATKOM,

K ocHoBunnM mocTouncTBaM OZHOTPYGIEIX FODH3ONTAJbHEIX CHCTEM OT-
HOCATCSI MEHBINUN, YeM ¥ BEPTHKAJbHBIX CHCTEMAX, PACX0i 1pyD, BOSMOXK-
HOCTH MO3TAXKHOTI'O BKAIOYUeHHsl CHCTeMBl H CTAHIAPTHOCTE YV3J0B. TopH30H-
TaJALHLIC CHCTeME! Ee TpeQylor npolHBKH OTBEPCTHH R NePexpLITHAX, B MOH-
TAA YX 10 CDABHEHHIO ¢ BEePTHKAJNbHBIMH cucTeMamy npouie. OHn L0BOABHO
IIKPOKO NPHMENSIIOTCS B POU3BOACTBEUNBIX IOMELICIIHAX,

§ 76. EcrecTBeHHOe jaBneHMe, BOIHMKAIOUWER B CHCTEMAX
BOJRAHOrC OTONMNSHHA

Kak 0B10 CKA3aHo, B PesysbTaTe OXJAXAEHAR BUABI B HArPeBATEBHBIX
nprbopax u TPYGONPOBOAE BOJHHKAET ecTeCTBeNNOe aapiente. OnpefesnM
BCJIH‘IHH}T Crog B CHCTCMC OTONJIEHKA, IAeMEHTapHAadA cxXemMa KDTGPOI:[ I'IpHB(.‘-
aena na puc. H.56. Cucrema cocrout u3 xorna I, TpyGonpoBojoB 2, coepn-
HAI0MHEX KOTeA ¢ narpepatedbHniM npufopom J, U paclIHPHTEALHOIO CO-
cyaa 4.

Ilpeanonoxum, ¥To BCe TPYOONPOBOALI CHCTEMBI MMEIOT XOpOWIVIO Ter-
JOUIOJIAUHK: H 80J1a HpH JABHMEHKHHW OT KOTJIa B HﬂFpERE]"I‘Eﬂbe{ﬁ HpHﬁOp
He oxaaxpaeTch. TIpH 3THX YCAOBHAX IJIOTHOCTR H TeMMepatypa BoAsl Oy-
AYT H3IMENATLCA TOALKO B ABYX TOYKaX LNHPKYIALUHOHHOrO XK0Jbla -— B KOT-
A€ U B Harpesarentdosm nputope. C JOCTATOYHOR AAS NPAKTHYECKHR Itened)
TOYHOCTHIO NPHHEMAEM CPeAHIO TeMIEpaTypy BOAL B KOTJEe W B npHbope
paBiloii cpciEcH TeMncpatype ropaucil W oXaaXICHHON BOALL fop=(fr+
+1o) /2 vpw waoTHoeTE pop= (pr+po) /2.

s UHPDKYAALHE BOALI B cHCTeMe meo0XONHMa pasliocThL JAAaBJeHHS B
moboM ccucHHR TPYGORPOROIA KNJbLA.

BosbMen nipousBoabko cevenue 11—I1 quxue# TpyOBl B OnpeaeanM gaB-
JIEHHST Clipaea M cieBa. Tak KaKk 0 KOT/IE BOJA larpesaercs, a oxJaxia-
eTea TONRKO B npudope, Ta fageHue cronba sonst B cevedun 11—II cnpa-
Ba OyeT PA4BHO

oo

Py = (ho Po -+ Mipa T+ k3 B 2 =+ fapp -+ ftgp;-)‘g‘f“l?ﬁ-

LAC fr— aTMOCIEPHUE AABJEHNC, NEACTBYIOIICC HA [ODEPXNOCTL DOAL B PACLIHPHIEILNOM
C.'DC}']-[C.

Jlanaenne cronta poae: B ceuenun 1111 canesa
1

Py = (ho —————— + pr -F B0, -+ Rapp + Pup) 7L Pa:

PaasoeTo nan.ﬂelmﬁ, HJIH, K4K €¢ MPHUATO HA3bIBATE, eCTECTREHHOE .IIEIB-.
aenne, Ape, Tla

Frgp Bapy X
Ape == Py — .va[(f!npu+h1pn-l- o g haprct fupp]g—:—Pﬁ] -
hopy , hap . : : :
= [( 02 " 02 e PTONS S PO M f‘aPr) & +PGJ :
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PEeHHOro NRABJACIIHRE 0
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%

V’E Ppe, 11,56, Cxema x
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1, 0

e Pie. 11.57. Cxemu x
=2 anpeleneldie eCTecT-
terle /1 T QEHHOTO  pUBAEHHM X
T - ApoTOuHON  ORHOTPYS-
el cuecreme soaAgHONO

OTONTEHUSA

TTocae CORPATLCITHA TOTYHUM

4

i n
Ape = (=5~ +4

2
)

h A
)pg—(—;’“+h1 +—§')prg,

/
HAH
App = hg (po— Pe): (11.48)

Taxum 0GpA3OM, €CTECTBUHHOEX AABMCHNEG PABHO UPONIBEICIHIO BEPTH-
KaJA5HOTO PACCTORHHH OT CCPCAMILI KOTad (UenTpa iarpeea) A0 CePCARHLE
HarpesarTenLHoro npudopa (erTpa OXJIAMACHHS) HA PASHOCTH NJAOTHOUTEN
(00BbeMHBIX MaCE) OXAAKACHHOI 1 TOPFICK BOAB,

Kpome Toro, us (popMyaL (I1.48) 1 cXeMB CHCTCMDI OTOILIeHHH, TIOKa-
sauHoi na puc. 1156, Buaso crcayiollee! aTMocheproe Rasicine i BLICOTA
PACHOAMKEHTSE PACIIHPHTEABHOIO COCYAa DJHSHEA HA ReAHUHHY CCTeCTBEeH-
HOrO IABJGHHS He¢ OKasLIBAOT, AJf NORLINEHUA CCTeCTEeRHOTO J@BACHEA
HeoGX0AUMO 3aray6aaTs KoTea, yTobLl paccToskue OT UCHTPa KOTIA AC
gentpa npubopa Gplio Goavie.

Mpr BLiEOAe OpMyasl JWd ONPCACHAELNS ECTECTHERAOID AapneHs Ou-
70 JCUYLEHO, YTO BOLA, ABHAYILASCH B CHCTCMC, OXNMAXMAaeTcd TOALLO B
HArpeBsaTcILIioM npubope. B A8HCTBHTCALIOCTH OHd OXA2XKAACTSA H B TPy«
Gonposogax cuereMul. OOLAsA BJIHIMHA €CTCCTBCIIION0 AaBIEHHA YAp., [a,
B KOABLE CHCTEMEBL ¢ y4eroM JOMNOINTENBHOTO  SaBACHHS, BOZHHKAMINETQ
BCJECTRIE OXJAIKICIU BOAL B TpyGonposoiax:

ZApe =k {po— 1) & T AP ' (11.49)

r1e Apep — AOUOANHTEALNOE COTECTBCHROE Japlwlic OT OXJAARLEHITH BOAK B TpYOORpODO-
02X CHCTCM ¢ sepXxneit pasronkol (oM. npul 8).

B cucTeMax ¢ HMAEKHeH pasBodKOf oXJ@jeHue BOALI B TOABEMERIX CcT0-
sikax (ropagux) yMeHmnaer ZCHCTBYOMEe NaBiaexHue, A4 B OMyCKALIX {06-
patHbiX) yseanuupacT. ITOCKOJbKY yMeHbIIEHHC MPUMEDHO PaBHO yBeIAUC-
HIIO, TO D CHCTEMax ¢ HMXHefl pa3BoJKO[l OXJamiexne BOAL B TpyGOnpo-
BOJAX HE YUHTLIBACTCS,

B 3naHMEX 8 B4 9TaKa H BLIE YHCJO LUPKYJAIHORELIX KOJeU B AByX-
TpYOHOH CHCTCMC OTOMUIEHHS DABHO WHCJTY HarpebaTeabHbIX npubopos (6¢3
yueta npuGopoB, NPHCOCAMICHIEIX 118 «cuenxe»). OUEBHARO, YTO B KOJblle,
npoxoLAlIeM uepes npubop KIOPOTQ 3TAX4, eCTECTBeHH e NaB.acliie Aps, Ia,
PARHO

Aps = Apy + hy{po — Pr)8. (11.50)

rae Ap, -~ 8CTECTRANHOE JABJEHHE B KOJNLLC 2eped NPAGOPR MepROre 37aKa:
h? — pacctosiRMe OT uenTpa Npufiopa meppore $Tax%a A0 LenTRa Hpuopa BTOPOTO 3TAK.,
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B xosinile uepe3 npulop TPeTLEro STaxa
Ape = Apy -+ by (Po — ©0)E s (I1.51)

rae Apy — ecTeCTBEHHOE NABJCHHC 8 KOJbIE Mepes npufop DTOPOro ATaMa,
f#is — paceroauue OT UEHTPA upulopa BTOPOrD 3TaMka AU UEHTIPA npuGopa TPCILErO 3ITaXA,

Wa6biTouHoe AaDJAEHEe A8 NPHEOPOD BEDXHUX STAKCH INPHBOAMT K 6o-
Jee HHTeHCHBHOMY IBHIKCIIHIO BOJABLL B OTBCTBJACHHAX K upuGopy, B OprOGO-
pe u B 06paTHOM CTOAKe, YTO BEI3BIBAET LepelPeB NpHOOPOB BEPXHUX 3Ta-
xeft M Hejorpes TpuGOPOB HHKHEX 9TaXCH. [lo3TOMY DPUXOIMTCA HA STHX
yyactKax TpyOompomRnja HCKYCCTBEHHO co84a8aTL NMOBBILIEHHBIE COINPOTHB-
JeHHS, A TIPH MOHTAMKHOH# DeryJHpOBKe CHCTeMbl MOITAXKHO H3MEHHTS cre-
NEHL OTKPBITHH KPAHOD ¥ OTONKTe/NbHbIX MPHOOPOE.

B oxnoTpyOHOH cHeTEMC YACIO UKPKYJASUHOHHLIX KOJEL PaBHO GHCITY
OTONATEILHLX CTORSKOB. Boid 0XIaXKIaeTcs MOCAe0BaTeIbI0 B nprbopax,
IIPHCORLMHEHHKX K cTOfKY. EcTecrTseHnoe MapJeHHe B U/IHOTPYOHLIX CHCTe-
MaX OMpcAeasieTcsl ¢ yueroM HIMEHEHHH TeMnepaTypul TeIIOHOCHTEIH.

B npotoudoi oaunorpyGHoil cicteMe ADYXITAKHOrO sAaHHdA (puc. IL.57)
ceTecTBeHHOR AaBaenne GyACT PaBEO

8oy = 8 (P — or) T+ 12 (Py — #0): (11.52)

Conoctasnss Gopmyas (11.48) —(11.52), mMoxkHO CHeaaTn BLIBOR, 4TO
eCTeCTHEHHOe NaBJeHHe B UMPKYJJASUHOINOM KOJbLE OMHOTPYOHOH CHCTEeMBI,
B KOTOpPOM Bce uprGODLI, MPUCOSAMHEHHEE K CTOAKY, YUACTBYIOT B CO3LALHN
JABJCHHSA, HECKOAbKO MeHbIle, 9eM B LHUPKYASNHONFOM XOJ/ble 'epes MpH-
Gop BepxHuX sTa)ceRt ABYXTPYOROW CHCTCMEI, H 3H2UHTEIBRO gonapule, YeM B
KOJIbLLe yepes npuiop MCpBOro 3Taxka ABYXTPYOmO# cucremsi. JLas CHCTEM
ABYXSTAXKIBIX 3RaHAH Apa>>Ap | >>Ap.

Temnepatypa Iy, °C (cm. puc. I1.57) ¥, €1eA0BATEABEO, NAOTHOCTE Pa
oupezeasiored 1o Gopmyne

Qr:]).i
= L : —— fc H Il ,53
‘a=bh Qllp.i + Qup.s e ) ( )

Temuneparypa B Jio0f TOUKe CTOHKA OAHOTPYOROH CHCTEME! MIIOTOSTAX-
1I0T0 3AaHHA MOXKeT GnTh Oupeielicia no gpopmyJie

Qupa + Qup2e T ... + Qupn (£ = 2o)» (11.54)
2wy

rae Qup.a+Qupat..+Qop.a—TeNN0B0 HATPY3KA OTONHTENLULX APRGOPOR, PaclOJONKER-
WHIX BHIIE TOUKH X, B KOTOPOR OLpEAensetca Temnepatypy soau, BT

YQup — TEIJIDRAS HArPY3Ka BCEX OTOMATENbHHY HPHOOPOB, NPRCOEAHHEHHLX K LABHOMY
crofxy, Br; -

iy = TEMOEpPaTypa FOPANCH BOAW, AOCTYNAKEA B CTOAK, g

fo— TeMIEPATYPA CAALMICIHON BOAL, BHXOARIIEH H3 CTUARE, C.

Ix =1p—

§ 77. PacWiMpHTEnsHbIH COCYA M MECTO €ro YCTaHOBKM.
Cnocobul yAaneHHn BO3ayXa NPH CCTECTBEHHOH LUWPKYNAUMM BOAL
B CcuTemax oronneHusa

Pacmupuressiufi cocyn (puc. IL58) mpeacrapaser cofoi wmerannise-
CKYI0 eMKOCTh UMAHHAPHYECKOH POpMBI CO CLEeMHOH KpbitikoW H narpybxa-
MH AJH MPUCCEJHHEHUS CJeAyIomHX Tpy6: coegHHHTEsbHOR di; KOHTPOML-
1Ol ds, BHBEAEHHOK K DAKOBHHE B KOTC/IBLNOM ZJA HADAIOACHHS 34 YPORHEM
BOJILI; TIEPEJNHBHOM d3 /TS CJARBA H30HWTKA BOALI IPH MEPElf0J/REHHH paciin-
PHTEJILHOrO €OCyJa; LHPKY/AAHOHNOH ds, COEAMHRIOMENH PACIHHPHTE/bHbIH
cocyl ¢ oOpaTHbiM MariCTPajbHbIM TpyGONPOBOAOM ANA MPCAOTBPALIEHNsA
3aMepaanKs BOALI B paclMpuTENBHOM COCY/E H B coeaHHHTEABHOH TPYOe.
B nocsennee BpeMs BMECTO KOHTPOJABHOA TPYOH 4acTo yCTPAHBARTCH SJEK-
TPHYECKAA HJH CBETOBASA CHIHAJIH3ALNA,
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Ha coexzunnreavnoii m nepenaupHoilt TpyGax Hefnas YCTaHABJIHBATL Ka-
Kyw0-1u60 sanopuyo apmarypy. Ha kowrpoabrofi TpyOe KpaH yCTdaHaBAHBA-
eTCH nepejd pagkoBURON, YTO HeOOXOMHMO AJSA TEPHOAHYSCKOH MPOBEPKH YPOB-
HA BOAH B PACIIHPHTCALHOM CoCyae.

[lonesnas BMecTuMOCTL Voo PACHIMPUTENBHOIG COCYAA ONPEULASETCH 1O
bopmyae
rae a — xkosddrupent obvemnoro pacmHpeund o, pasasf 0,0006; _

Al «s H3MEHERHEe TEMNEPATYPE DOLM B CHCTCME OTOMICHMHA;
Ve — ofnem BoaM, samoansouled cucteMy, i,

I[Tpu napamerpax ressosocutesnss 93—70°C u TeMmmepaType BoAONpo-
RO/IHORA B/ NPH NYCKe cBcTeMu D axcnayartanuin 8° C Af= (95_:70) ==

=74,5

Vp.c = 6,0006-74,5 — 0,045V, , ~ (F1.58)

400 [Toae3nyd BMCCTRMOCTH PACIIMPHTCIL-
o J HOPO cocyuda Voo (YT CYHTATH OT KOH-
-~ & -{ TpONBHON 1o mepenuBHOR TPYOH. O0beM

BOJALI B cHeTeMe V, onpefeasercs no ee
PacyeTHOH TEeNJCBOH MOUIHOCTH, PaBHOA
= pacyernofi Temaonotepce ananHs. Ha ocHeo-
BAHHK  OHBITHBIX AAEHBIX B CpPEAHEM Ha
gaxaule 1000 Br Tenaopoii MOMHOCTH ch-
creMel pH Af=25" Ha OTMe/NbHNE SJEMEH-
Thl €€ NPHXOAHTECS CACAVIONUH 00beM BOALL:
na 4yryHHole pagnatopu 10—12 u; Ha Ge-
Puc. 1135, PacwwpateanssiB cocya TOHHbIE naHeaH 2 J; Ha pebpHCTHE TPYOH
6 s, Ha WraMnosanuule nanenw 6 g; Ha
wonpexroptd 0,8 4, na TpyGonpoBOn NPH CCTCCTBCHHOR WHPKYJIsHY 16 a; Ha
TpYOOIPOBOA CHCTEMBI fiPH  HCKYCCTBEHHON NEPKYJASUEN 8 N, Ha XKOTAN
qYTyYHEBE CEKIHOHHBE 3 1.
Pasmepu pacmpatensunoro cocyna (PC) u anamerpn wpy6, Npucoeis-
HAEMDLIX K HEMY, TpHHUMAITCH 1o tabua. 11,11,

TaGnwua IL11, Paamepsl pacliMpurensdblx COCYACE M aMamerps TpYS [ne SEHHMM
Caurexnpoexra)

Moaemng Pasmep, MM ABaMeTps NPHCOEIHANEMEX TPY, MM
Mepra PC | BHECTEMOCTS, Mecca, ®r
1 D H dg d; dg
4E010 212 815 710 20 40 25 73,5
SEDID 283 940 710 20 40 25 84,5
6L010 397 850 1000 25 b0 32 97
7E010 476 930 1000 25 5o 32 107,2
8E0I0 642 1080 1000 25 o0 32 130
9EO10 799 1205 1000 25 50 32 149,92

Mpumecuwanne duamerps TpyS, OpHCOCABHSEMHX K DACIIHPHTENbHOMY COCYRY,
YKA3anh NPHE HCKYCCTOULHOA LUMPEYIALAH.

PacmupuTensHufi coCy YCTAHABAHBRIOT B HAHBLICLIEH TOUKe CHCTEMH
oTondeHAsR, 00KYR0 Ha depiake 3nauwd. [loBepxHocTH ero nokpLBaoOT TCM-
JIOBOH H2oasUuHeH. [TpH OTCYTCTBHH Uep/iaka PacUIMPHTENbHLE COCY ycTa-
HaBAHBAWT B chlelHasbHOM OoKce Na GecyepAadnioM HOXPHITHH (COBMellleH-
HOH Kphiilte), B JECTHHUHON KJAETKE, B BEPXHEM TeXHHUYECKOM 3Ta)Ke HJIH
JAPYIrHxX JOCTYOHBIX MeCTax BE]JJ{Heﬁ YACTH 348HHA. pHCUJHpHTE?JleHFI £o-
CYA PEKOMCHAYETCA YCTallaBiudarL BOAA3H TJIADHOrO CToslka, 4700H CO-
¢AMEMTEAbHAad Tpy0a Ouza BosMOXHC Kapoue, [Ipn ecTceTBeHHOK LHPKY-
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ASWHN DOAB 1i BEépXHEeA pasBoAKe pacutHpHTe/bHEIA Cocy ) DPHCOELRHIIOT K
BLICINEN TOYKC MAriCTDAJRHOTO TPYOONPGBOAA COPAYSH BOAM. Jns obecne-
UCHEA LHPKYSHIMA BOSL B PACUIMPUTCALIOM COCY/le UMPKYJSIHORHEAS TPY-
Ga AOKHA TPHCOEANHHTLCA K 0OPATHOMY MArHCTPAJBHOMY TPYOOLPOBOLY
Ha paccrosuny 1,5 - 2 M OT Mecra MPHCOCAHHEHUY COCIHIUTEbHOA TPYORL.

ViadcHAe BO3AYXa H3 HArPeBaTebHBIX NPHOOPOB ¥ H3 BCEX ydaCTKOR TPY-
GONpPOBOJA ABJACTCS HeOOXOAHMLIM YCJAOBHEM HOPMAJBLHOA paloTl CHCTe-
MLl OTonvienHs. B ¢HCTeMax BOASHOTO OTOMASHHA C ecTCCTBEHHON LWHPKYJIS-
HEEH BOJALI M BepXHEel Pa3BoLKOR MAaructpanbLHBIX Tpy0OIPOBOAOD A8 Y&~
JAemdd BO3LyXa HCMOAB3YyeTcH, KaK IIPABHAO, pacuIHpUTENBHBA cocyn Ge3
KAKKEX-1d60 A0H0JHETCABHEIX YCTPOHCTS.

B cHeTeMaX BOAsHOTO OTOMAEHUA € HWKHCH PA3BOAKOK DU CCTECTBEH-
goft WHPKYAAIHH AN YAaNeHds BO3AYXAa YCTDAWEAIOT CHellaabiyio BO3AY-
XOOTBOISYIO Ct1h, IPHCOLHHAR ee K PACUHPHTENABHOMY COCYAY (cm. pHC.
11.52) @I B HEKOTOPHX CAysasx K BO3AYX0cGOpHHKAM. M3 crereMbl OTOO-
JCHUS C HAKHeN Pa3BOAKON BO3AYX MOKHO YAAaJATH TaKiKe C NOMOIRLIO
BOSAYXOBBIIYCKEBIX KPaHOB HIAH CHENNAbHLIX WYPYHOB, BEBEPTLIBACMHX B
pepxHue nMpolGKK NPHOOPOB BEPXHCTO ITAXA {pre. 11.52). Oanako ass no-
MelleHuli, B KOTOpLIC HOCTYN OOCHYXKHABAIOWEro 1epcoiand OrpaHHYeH
(KMJILIX ZOMOB, MEAHKC-CAHHTADIILIX yupesIenef, WKoa u 7. .), TaKOH
cnocod pekoMeH108ATh He CAeAyeT.

Ing Gosee HAMEKHOrO YAAJEHIA BO3AYXA R YAOGHOID CAYCKA BOXW M3
CHCTEME BOAAHONO OTONVEHUA C CCTECTBEHHOR ILHPKYIALHEH MArACTpaabible
TpyGONpPOBOAL, a TakKe OTBETBJIEHHS OT CTOAKOE K npufopaM B or upnbo-
pOB K CTOSKAM UPOKJAAALIDAIOT K YKADHAM (e Menee 0,006) no Hanpas-
JAEHHIO ABHIKEIIA TeMIOHOCH Tes.

§ 78. Pacuer rpy6onpopojcs ABYXTPYEHOH CHCTEMBI BOAQSHOTO
OTONNEHKS

KAk M3DCCTNO H3 THAPARAAKH, MPH LBUXKEHHH PCATBIION KHAKOCTH IO
TPY6AM Brer1d WMCIOT MeCTO MOTEPH AABJCIAS HA MNPEn/O/ICHHC CONpOTHE-
JCHUA ABYX BHAOB — TPEHHS H MECTHHIX cONpOTHBJeHHT. K mecTHLIM COfl-
POTHAJICHHAM OTHOCATCH TPOAFMKK, KPECTOBHEb, OTBOABI, BEHTH.TH, KPAHLi,
HarpeBaTe/bHhie NPrGOPH, KOTAH, TenJCOOMCHIHKH H T. 4.

oTepu AaBaesdn R, [la, ua npeoxoserHHe TPEHHA HA yuacTxe TpYyOO-
NpeR0Aa € NOCTONHHEBIM DACX0J0M ABHIYLLEACH CPeIb (BOnHl, napa) W He-
A3MEHHBIM /HAMETPOM ONPEeasoT No GopMyae

A ow
Ry == ~2= ——=pl=RI, (11.57)

rae d — gmaMerp TPVOONPOBOLE, M;

A — xospduEeHT THIPARJIHICCKOIC TPEHHSA, BEIHINHZ fegpasmeplias,
W — CKOPOCTs IRVMEHHH BOAH B TPYGOAPCBOAE, M/c;

p — MACTHOCTH AMMKYILeHCs epeau, Krim®;

R — yneacaast MOTEPA OdB/CHHA;

!- - anavua yyacTEa TpyQunponojs.

IToTepio AABJCHHS HA LPeCAOJCIHe MEeCTHRIX conpoTHpaerkf, ITa, on-
pefeafnT 0o Gopmyas

z=z:f2{lp, (11.58)

rae Zi— cymwa ¥03MhOHIHEHTOS MECTHRX CONpoTHDCHAA B JAHHOM YHACTKE TPYGOUPG-
BOJIA, BOAKMKIIL DE3PAAMEPHES,; ’
@l

2

Ko3(phHuienTsl MECTHOTO CONPOTHB/ICHHA MPHBENCHH B IpHL. &
O6mee conpoTHBIeHHe, BOSHAKAIOLIee IPH JBIKCHHE BOAH B TPYGOMNPO-
Boje UHPKYJASLHOHEOND KOJBUA, BKAOWAS OTOLUTEAbHLH MPUOOP, KUTEN A
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ap y, MOeT OLITH NPeACTaBACHO K&K CYMMAa NOTEDh AaBJ&HAS HA Tpe-
gHe ZR[ A cyMMa 10TePb B MECTHBIX CONPOTHBJEHUNX £Z ypaBHCIHEM

I (RI+2) < 2App, (11.59)
rie SApp, — paciolaraeMoe napiense.

TIpu pacyere raaBHONO UMPKYJASIHOHHOIO XOJblA PaspeiiaeTcs OCTAB-
JATH 3anac JAABJEHHS Ha HeyuTeHHble CONPOTEBJACHHS, HO ne Goaece 10%
pPacYeTHLX NOTEpPh AaBJCHHA.

Ha ocuosanuu dopmya ([1.57) u (11.58) cocraeners pacuerHeie Tad-
JAHUH ¥ poMorpaMmbl. TabaHua aas pacuera TPYOONPOBOAOB CHCTEME BO-
AdHoro oronJiedHs npa Af=1° [(=05°C u £=0,2 8 COKpaUEHHOM BHJe
npuBexena B npua. 10,

Homorpamma, cessmBamimias skavenns R, d, w n G, upeicrasaeHa Ka
puc. 11.59. B neBo#t uacTHE HOMOTP2ZMME EMeeTCA JOrapubMHUeCKan ceTka
AAs oNpelenelus BeJHYHHH MecTHHX conpotHpiacuui, Ila. [losbsosawnmne
HOMOIpaMMOl ke npeacrasyner 3atpy/ivennii. Hanpumep, ecan uapecTHo,
yto no Tpybe nHamerpoMm 50 MM mpotekaer Boau 0,41 kr/c (1500 gr/u), to
no Touke nepeceveuns auunid G=0,41 xr/c u d=500 MM saxoauM Ha ua-
KJOHHOH AHHHR conpoTuBaenue R TpeHud #a 1 m, pasuoe 10 [Ta, 2 va nvHEE
CKOPOUTH ABKMKEHHA BOAB Haxomum w==0,19 m/c.

C/iH OT TOUKH b HATH BJIEBO IO JKHHH ws=congt 10 mepecedeHns ¢ Bep-
THK&JIbHOH MNpAMOH, COOTBeTCTBYwuLel, €Hanpamep, £=b {Touxe 2), T0 na
HAKJAOHHBIX NPAMBX  DOJAyYaeM  BeJHYMHY MECTHBIX  CONDOTHBJeHHT
Z£Z=90 Ila.

Jlis ruapasanveckoro pacuera TPyGOMPOBOAA BHIIOJNSIOT CXCMY CHCTE-
MH OTONJIEHHS D AKCOUOMCTPHUCCKOH NPOSKIHH, KA KOTOPOW UPUBOAST BCe
HCXOaHBIe faHHbe. K cocTaBnesHi0 TAKOH CXemBl NPHCTYNAICT MOCje TOro,
Kak OyJeT 3aKOHYEHa CJEAVIOIIad pacueTno-rpadHuIcckas padara: 1) nog-
CYHTAHBI TEIJIONOTEPH HOMeIeRHSAMH 3/1aHus; 2) BBIOPEH THII OTONKTEJbEEX
nNpHGOPOB H ONPeLeseH0 UX MKCJIO AJf Ka)A0ro moMelleHHs; 3) paaMciie-
HBl Ha NO3TAXKHEX MJIAHAX 3JalHA OTOMHTCALHLIC npHOOpPEL, ropadne 4 06-
PATHEIE CTOAKH, 8 Ha NMASHAX YePAAKA H NOjR14 — OL4KIHe H ofpaTHEE
Marnerpasu; 4) BHGPAHO MecTo NS TEIJIOBOTO AIVHKTA HJH  KOTCNLHGH:
5) onpeleneHy pasMephl PACWHPHTCALEOrO COCY/#, €Can OH Tpelyercs,
H crnocofi Boazyxoyzanenns; 6) NOKasaBO HAa [JaHe YepIaKka HAH Bepx-
Hero sTa)ka (OPH COBMELIeHHON Kpbillle) pasMCLICHHC pPaCIIHPHTETLHOPO
cocyaa H npHOGOpOR BO3AYXQYAAJFEHUS.

Ha naanax staxeflf, wepaaka M MOABANA FOPAYHC ¥ OGPATHLIC CTOAKH
CHCTEMBl OTONNCUHA AQMKHH OLITh MPOHYMENORAHL, 4 HA AKCOHOMETpHYe-
CKOH CXCME KPOMe CTONKOB HYMEPYIOTCA H BCE PacieTible YHACTKH IHp-
KyNAHHOHHBIX KOJel -~ YYacTKH TPyD, B KOTODLIX NPOTCKAET HeHIMEHHOEe
KOJHYECTBO DOALL

Ins pacuera TpyGonponoza AOMOJHHTENBIO 112 CXCMC YKA3LIBAIOT TeMN-
JOBYIO HArPy3Kky H JJIHHY KaXI0ro PACHETHOro y4acTka TpyGompoaoia uup-
KYAAUROINOrO KOJbLA, a TAKXKe BCI0 3aNQpHO-DEryHpOBOUHYI0 apMaTypy
(kpansl, 3aaBHKKH H T. 1.). CyMMa IJAHE DCCX PACYCTHLIX YHACTKOB COCTaB-
ASET BeaUduHy %/ pACUETHOTO NHPKYAANHOHHOTO KOJhITA,

[Tpu pacuere TpyGonpoBona ABYXTPYOHOR CHCTEME BOASHONO OTOMIEUHA
¢ ECTeCTReHHOHW NHPKyJAnHed MDHHATO CUMTATL, UTO MOTEPH /IABJIEHWS B
MECTHHX CONPOTHBJEHHAX OPHEHTHPOBOUEQ cocraBnseT H09% pacnonarae-
MOrO UMPKYJASUHOHHOTO AapjcHHsg. CaelonaTenuno, DO3MOXHAA CpeiHdad
yAeNbHas NOTePR LABAEHHA Ha TPeHne Rop, [Ta, Ha 1 M aauuel moxer OHTL
OflpeJICICHA H3 BEHIPAXKCHHA

Ryl (11.60)
=l
rae p o - AJHHA pacyCTHOMO ENPKYAAURCIHIIOIC KOJALIA, M,

0,5 — Koadbunent, moxasngalemift, uto 50% aasmenMs TWPAINAIATASTCN RIPACKOAVHATH
fEa NoTepH Ha TPeHHe, a ocTaibuwe 50% — Ha MecTHHe CODPOTHB/ASHVA,
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Pacyer coru Ha9HHAIOT ¢ TIaBHOTO UHPEYASOHAOHNOrO KOJbla, ANl KO-
TOpore R.p HMeeT HAHMEHEbILY K3 BEAHYUHY.

Kpome Beanunnn Rop aaa monbopa AHamerpa TpyOonpoBozos o Tab-
JHUE WJIH HOMOI'paMMe Heo(GXOAMMO 3HATh KOAHYeCTBO BOXL U, &r/4, npo-
TeKaKleH M0 KaxKAOMY PaciIeTHOMY YTaCTKY LHPKYJAALKOHHOIO KOJbIa.

Beauuuna G oupeneaserca no hopmyne

3,60
e TP
Cffr—fn)
rge Q-—TEMIOR2# Harpyaxka DacueTHOrO VHacTRa N0 TeOvVoTAaue Upulopos, Brs
lr—fg -~ Nepenan TeMNepaTyp BOAH R CHCTEME, TPAXL;
¢ — TEUN0EMKOCTh BOAH, KX/ {kr-K);
3,6 — KuathpaumnenT neperona eaunsl Br B xIK/g.

Opeenrupydact Ia noaydelnoe spmayenne K, H ONPEeJHE KUAHYECTBO
Boanl (G, Kr/4, MOXHO C NOMONIbG HOMOrpaMMel (cM. pHc. 11.59) mau pac-
meTHOH TabGaHum (cM. npaa. 10) nozoGpaTe onmTHMAadbHbE (AAMETPHl Tpy6
pacyeTHoro xKoablla. Bee ganHEC, moJgydacMbie NPH pacyeTe TPyOOUPOBOIA,
SAHOCAT B Cllenuasbayw Tabanny {tata. [1.12).

(11.61)

TaGnuwua 1112 PeayneTate pacuera tpybonpoBofios cucremsl BOANHONG OTONNEHHA

Mg cxeMe TPYOONPOROADE ITo npenpapuTeAbHONY pacueTy ilo OKOHYaTRALHOMY PACHETY
- T \ f =" il g -
B o, | Ea i 58| 59|8 w
S le g la |5 iE|esads|ies
Il R, = o= E&: 5&; [ no5

g |5 |55 |§ |y |EES o | TEE 18,5

Elss|B2 |E o |82 5578 8cd)=ge [ R| R ]2

e (2% Jus | |5 1ok 55 | a8 | ceElakse

Ha - o = v i

L isag jéfze B 2 {g x| 58 £ Al ¥

o § Gu~ = ] a®E gz & E‘:u: Q:EJ .

= glEES {Rm| u |EBE| »a | 22 | DR iaaES

1 2 3 1 3 - ] 7 B 9 10 ba ba Ta 8a 9a 10g

[Tpu pacyere OTAENBHHX yYacTKOB Tpylonpopoaa HeOGXOAHMO HMETL B
BHAY CJERyMOillee: MECTHOE CONPOTHRIAEHRHE TPOMHHKOR W KPECTOBHH OTHO-
CAT JMIUIL K PACYETHEIM YUACTKAM C HAHWMEHLLIEM PacXolOM BOABI; MeCT-
(L& COMPOTHBJACHHS HArpeBATCALHLIX MPUOOPOB, KOTJI0B H GOHACPOB YYHTL-
BAKT ((OPORHY B KAXKAOM IPHMbIKAKIIEM K HEM TpyOonposose.

Ecar no npoxspefennoMy pacdery ¢ yderoMm samaca o 10% pac-
XoiyeMmoe famJeHde B cHereme Oy/ieT OOJblue HAM MeHbUIE PaclosiaraeMo-
ro JaBMEeHH#, TO HEa OTASABHHX VYACTKAX KOJeUa CJeiyeT HU3MeNuTh AHa-
MeTpu Tpy6.

Heyssiska B pacxoayeMom L2BJeHMM MEKAY OTIeNbEBIMK LHDKYJISKHOH-
HBIMH KGJbHAMH JONYCKACTCS B OAHOTPYOGHLIX CHCTEMAX W JABYXTPYOHBIX CH-
cTeMax ¢ MOMyTHRIM JBHKeHvem Boabl A0 E5%, a B AByXTpySHEIX ¢ TYIHKO-
Bug Bgaaaonmﬁ— xo 25%. Ilpumep pacuetra TpyOONIPOBOZA MPHBCAEH
B =

§ 79. OcHoBHME CXEME! CHETEM BOASHOIO OTOMICHMS
€ WCKYCCTBEMHOA NMPKYNAUMWEH BOAM

B cnereMax BOASIIOrQ OTOMNNEHHS] € €CTECTBEHHOH WHPKRYJASLHel eCTecT-
BEHHOE JABJCHAEC HMeeT odenbh HeGoabmyio peanyuny. Ilosromy npu Goaw-
IO NPOTAMEHHOCTH HHPKYASUKOHHBIX KOJEL, a CAeNOBATE/AbHO, 4 JPH 3HA~
YHTEJbHLIX CONPOTHBJACHHAX ABHMKCHHIO BOAGI B IHX AHaMeTpH TpyGonpo-
BOJOB HOJAYMAIOTCA 10 PAcUeTy YpesMepHo GOJLITRMH H CHCTEMA OTONJeHUS
OKAa3EIBAeTCA 3KOHOMHYECKH HEBHFOIHOH KakK MO MepBOHAYAJAbHAM 3aTpa-
T2M, TaK U B poLecce JKCMAyaTalHk.

TeXHHKO-3KOHOMHYECKUH #HAJAH3 CHCTEM HOJMHOTD OTOMJIeNHS NOKa3bi-
BaeT, IO CUCTeMEl ¢ eCTeCTBeHHOW LUPKYAALHeli CTARHOSATCA SKOHOMIUECKE
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Pwc. 11.60. CHCTEMSN BORAHOrD OTORJCHME © HCKYCCTRGHHOR NEDEYyasmMed
{ -~ pacliEpHTeAbHE cocyn; 2 -— BOSAYIDHAS CeTe; J— KOTen; 4 — mugue OHPKYAAWHORHEIR

HEONPABJAHHHIMA, CCTH BO3MOXHAA UOTepH AABICHHS HA TpeHue Ha 1 M
AJHHBL TIaBHOTO HHP XY/ ALHOHHOrO KO/IbLA MEHbLHE 5 Tla.

CHCTCML BOAAHOMD OTOMJAEHWS ¢ MCKYCCTBEHHON NHPKYJSUHCH NPEHLE-
NHANBHO OTAMYAKTCA OT CHCTEM BOASIHOTO OTOIJIEHHS ¢ €CTECTBEHHOH uHp-
KyJAsiliefl TeM, YTO B HMX B JIONOJHEHHC K C€CTECTBEHHOMY AABJCNHIO, BOS-
FHKAOWEMY B PC3YJALTATC OXJaKAeHus BOJb B npuOOpax H Tpybax, 3HAYH-
1ebI0 OOAbillee AABJAeHAE CO3JaCTCA 11aCOCOM.

B pacTosliee BPEMSA YCTPansalor, KaK MPaBHAO, CHCTEMH DOLRHOrO
OTOMJICHHS € MCKYCCTBCHHOH UMpKyAsuued. ITpuMeHCHEE CHCTEM C BCTECT-
“BCHIION UMpPRYJASUMed JOUYCKAETCHA JHIIL LIS HeHOAnITEX lankf ¢ MecT-
Wbl HCTOUHHKOM TenaocHa®aeuus. Coraacoo CHull [1-33-75, paguyc aef-
CTBHUSA CHCTEM C ECTECTBEHHOH LMPKYyAsUHed ne poaxcd GuTh Goaee 30 M no
rOPH3ONTAAH, 2 MpeBHlleHUe LeHTpa NPHOOPOB RHKHEro 3TAMa 1A HeHT-
POM KOT/E AOJKHO OLITH e MeHee 3 M.

CHCTeMB OTONAEHHA ¢ HCKYCCTBENNOH LHPKyAsureh MOTYT OBITh, TAK XKe
KaK ¥ CHCTCMLL C €CTeCTBOHHON IUMPKYAARMCH, ABYXTPYOHbe U 0JiHOTPYOH L,
¢ BepxHeH M HMXKHed PasBOAKOfl FOPAYMX MArHCTPaJLHHX TPYOOIDPOBOAOR,
BCPTHRAABLEIE H TOPU3OHTAbHHE.

Ha puc. 11.60 nokasader CXeMH BepPTRKAJAbHLIX JBYXTPYOHBIX CHCTEM
OTONIEHHA ¢ WCKYCCTREHHOW UUpKyasnuel. Cnesa ToKasama CHCTeMa C
BepXHCH Da3BOAKON, a cnpaka — CHCTeMa C HBiHell passoskoi. OGe cic-
TeMb OTOTMJEHHS, KAK H paccMoTpeHHule B § 74 u § 7O, OTHOCATCA K T4K Ra-
3LBACMEIM TYHHKOBHM CHCTEMaM, D KOTOPEIX HepeaKo noayyaercss OUYeHbL
fionnnias pasUHd B Pacxoae J4sNeHHs B OTASNBHHX HHPKYJAUHOHHLIX
KOJBLAX, TAK KAK AJHHL HX PAjdHHe: YeM /alibile Pacloioxken npufop or
KOT/J2, TeM GOJbIYI NPOTAMECHHOCTD HMEET Koabio sroro npubopa. Ilo-
STOMY B CHCTEMax ¢ HCKYCCTBEHHO# IHPKyJAAuHeH, OCOGEHHO 1pH GOJBIIOH
NPOTSMEHHOCTH TPYyGOIPOBOAOB, HeMecO0Bpa3H0 NPHMCHATL MONMYTHOE JIBH-
WeHHe TrOpsuell ® oXsgaXgeHHON BOAM MO cXeme, [PeLIOKCIHOA
nped. B. M. Yanauusm. 110 7ol cxeme (puc. 1L.61) A1EAA BCeX UHPKY.s-
OHOHHBIX KOJeLl LOUYTH OJHHAKOBA, BCACACTBHE 4YEro JEerro MNOJNYYUTE paB-
HYI0 NIOTCPK JAABACHHS B WMX M PaBHOMEeDHHI mporpes Bcex npuGopos. He-
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Pec. 11.6]1. CHoTYecMu BOJAHOTO OTONXEKHN © MONYTHLEM  ABMMECHHEM ropascl @ oxaampaennoll soAH
(oTonuTEAbsLe MPWGODH YCAOBHG HE MOKAZAHW)

G — OAMOTPYOHAS c sepxHel passoaxol: 6 — PEYETRYSiTow ¢ mwxiel passoaxolt; | — vuiayKOCGOPHHK;
? — raapkbll  CTORK

aJ &}

Tale

Puc. I1.62. Cxexul 0AMOTPYSELIX CMCTCM BOAMUOro QTONAeNES C BRRXHeH passonxol

LOCTATKOM 3T0# CHCTCML 0 CPABHEHHIO C TYNHKOBOH SBJSCTCH NECKOAbLKO
Goabiras ofwan gauHa Tpy6oipoBoaa.

B nocneanse roikl HAYaJH (UAPOKO TPHMEHATL OLZHOTPYOHEIC CHCTEMES
OTOTCHHA € HHXHeH NPOKAAAKON MarucTpasnefl ropsyed H OXJaxACHIoH
poau (puc. 11.62).

CTOAKH CHCTEM 10 cXeMaM 0 pasiedasiioTcs HA NOADBEMHLIC H ONYCKIHE.
CTOSAKA CHCTEM TID CXeMaM 4, 8 U 2 COCTOAT W3 MOABEMHOrQO M ONLYCKHOIO
Y4acTKOB, HO B BepXHeH uacTd, OGHMHO Haj MOJIOM DePXIEro JTaxa, OHH
COCANBAIOTCA TOPHIOHTAABILIM YIacTKOM., CTOHKH 1POKIAHBAOT Ha pac-
crosaun 150 MM OT Kpas OKOHHOrO mpocma. JIHHA MOABOAOK K Harpesa-
TCALHLIM NpuGOpaM NpHHHMAETCS crangaprhoi — 350 MM; HarpeBaTenbHbe
npuGopsl CMENICHIW OT OCH OKHa B CTODOHY cToAKA. Jluis peryAnpoBaHus
TeNJOnepesaun HArPeBATENBHLIX MPHOOPOB YCTAHABAHBAIOT TPEXXOJI0BHE
KPaHLl, 4 APH CMELIeHHbIX 3aMHKAOWHEX YUACTKAX — KPaHLl IBORHOA pery-
JIHPOBKH,

OnroTpy6Has CHCTEMA OTONMEHUs ¢ HHXKECH pasBoAKod yrolHa Aas 3)(a-
nuit ¢ GeclepJAYHEME NOKPHTHAMHE (COBMEINEHHHMH KPLIMIAMH).

§ 80. TeXHMKO-IKOHOMMUYECKME NOKAa3aTeNM CUCTeM BOASHOro
OTONNEHHMA

OCHOBHHMH TeXHUKO-SKOHOMHUSCKHMH NOKasatensmi moboi  0TOMH-
TEJAbNHOA CHCTEMLI SBJSIIOTCH nepBoHatanbHas CTOHMOCYL H IECONyaTallliOH~-
HBle PacXO/ki.

[MepBoRauasbEAs CTOMMOCTh CHCTEMEI BOMSIIOTO OTOMJIEEHH C WCKYCCT-
BeHHOR UHPKYJASLMeHA 3HA'HTENbHO HKHXE CTOMMOCTH CHCTEME BOASHOTO
OTOILACHHS C BCTECTBeHHON UMpKyAAuueli, [leficTBHTEABED, IPH HCKYCCTBEE-
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HO® LRPEKVASLMH pacdcTnoe nasaenme B 10—15 pa3s Goawie, yem B CHCTe-
Max C eCTeCTBEHHOH LHPKyJAduHeH, a TaK Kak IOTePH AaBnJeHHS B Tpybo-
NPOBOZAX NPONOPLHOHAJBHEl KBAAPATY CKOPOCTH [BHMKEHHH BOAb, TO Ce-
geRHS MATHCTPaaLHLX TPYOOMpOBOAOB DPH MCKYCCTBEHHOR MHPKYJIALHH
NOJMYyYanTCA B 3—4 pasa menbiue, Yem Npd ecTeCTBEHHOA UHPKYaAuKKH. Cae-
J0BaTEIbII0, MOKIIO CYLICCTBEHHO COKOHOMHTL Ha Macce Tpyb, a Takixe Ha
3ar0TOBKE W MORTAKe TPpyOOn paBoios.

AnA CHCTEM € MCKYCCTBEHHON LHMPRYJAANHEd BOAR KOTesJbHble He 3arayl-
aaior. Onn MoryT o6CayKHBaTh H3 ONHONO LUeHTPA HECKQJALKO 3aHKE H 103«
BOJTAKOT OCYISCTBASTh [EHTPAZbHOE PEryJNHpOBaHHE TCIN0OTAa¥YH OTONH-
TeJbHEIX TPHOODOB B BeChbMa HIEPOKHX Npejesax. JKCOJAYaTAINHR CHCTEME C
HCKYCCTDCHHOR UHPKyAsuHeRt o6XOARTCA He MOPOXKe BOLAHOIO OTONJEHHSA C
ECTECTBEHHON NHPKynauued.

B cOBpeMeEHOM CTPOHTeAbLCTBE B 3[IaHHSX YCTPAHBAKOT ITaBHWM obpa-
30M BCPTHEAJALHBIC CHCTCMH BOJAHOrO OTONJEHHSA C HCKYCCTBCHHOH LAPKY-
asipef, B taba, 11,13 apuBeiens noxazaTean no pacxoiy paadatopos, Tpyd
H 3aTPaTul TpPyda Ha CTPOHTEJALCTBO DA3JHYHEIX CHCTEM OTONJCHH.

Ta6nuya [1.13. TaXHHHO-PROHOMHUBCKKE ROKATATANM RERTHHANLHLX CHMITEM BOANHArD
OTONAEHKA € WCKYCCTREHHOR UMpKynauwen, %

IMayxTpytnaas OxgorpyfHas ¢ DAFOCTOPOHUAM NEWCOR AWNETARN
€ HEDKHeR OpEGGpoR K cTOmKaM .
paseo HoR =
LIA CTOSIKOB ¢ ugpxiref pasropxoA ¢ wEacHed paseonxof
TMokasaTens
. co CcMe- co oMe-
du | 2o [Eocema| plukem | S7P | Gremmsm | c tpex-
23 E a E LM JAMLIK BIO~ M 3”]!“; ’:.Jo- !:‘%:I;Bar;:n
R %S. FIRETHOM yua:g:"uu RRRAREM yu:c*mnm
Paavatopu, nosepxkocrs, | 100 97 108 100 96 100 85
KM
TpyGu cranunie:
ANHHE, M 100 | 124 95 94 g2 84 84
Macea, Ko 160 | 18 100 99 97 93 &3
Pacxon na 1000 Br; :
PANHaTOPOB, KM 100 a7 103 100 95 101 95
Tpy6, M 100 { 126 94 95 04 & 85
Tpy G, KT 100 | 118 100 100 08 9% 946
Tewnousan HAUPAKEHEOCTD:
paanatopoe, Brjekm.a | 100 | 10t 92 100 103 ) 103
TpyS, Br/kr-u 100 85 100 100 100 104 104
Jatparu Tpyza  wa) 100 | 10OQ 100 100 97 7 57
1000 Br, wen.-acup '

HMa taba. 11.13 euauo, 910 oAHOTPYOHAA CHCTEMAa OTONJACHUS C HHKHeR
pa3BOJKOH, € ONIIOCTOPOHHHM NpPHCOEAHHeHHeM OpHOOPOB B C TpPeXXoa0-
BeIMH kKpaxamu (puc. 11.62) wanGonec HEZycTpHAAblA M SKOHOMHYHA. Pac-
X0AL paZHATOPOB E TPYO B Hell HaHMeHbUiAe.

B rex cayuasx, KOToa HO apXHTEKTYPHEIM HJH KOHCTPYKTHBHbIM OCOGeH-
HOCTSIM 3JdHUS HE Y/AeTCs WIH HellelecooGpasHo yCeTpauBaTh CHCTEMH C
HHXKIHEH pasBofkoH, MOTYT OHITh NPUMEHEHHI OJHOTPY(iHBEe CHCTEMBI € Old-
HOCTOPOHHUM SIPHCOCIHHCHHEM npHGOpPOB H C TPEXXOLOBBIMH KPdHAMH C
BepXHe# pasBOLKOH TEN/JIOHOCHTEH .

§ 81. Mecrto nprcoeguHEHMS PACLIMPMTENLHOrO COCYRA M cnocobm
YAANEHMA BO3AYXA NPKH MCKYCCTREHHOH UHPKYNSiMM BOfb
B cMCTemaX oronneHns

B cucremax ROJASHOTO OTOMJEHHS € HCKYCCTBCHHOA WHUPKYAALHEH TNpH-
NUMAOT Ocolble MEPH AAA Y4JeHUA M3 HMX BO3AyXa ¥ oDecneyeHHs BO BCeX
TouKax TpyGompopoAa HabLrToumoro Aasaenus. [locaeanee HeoGxoanMmo,
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wTofH NPEROTPPATATL DCEERGNWE BOEM B TPYUORDPOBOJAE CACTEMH H H3Me-
AeiHe KOAHYECTBA BOIM, RPOTEKAMIEER B DPAIUTYHHX UHPKYAANHOHHHX
KONbIaX CHCTEMH.

PacmmprreapHBi cOCYA B CHCTEMe OTON/EHHS C HCKYCCTBOHHON UHPKY-
JAAUHSH YYACTBYET B PacHpeiefcHHH AABMEHUA B UHPKYIAULHOHHBIX KOJTh-
nax CcHcCreMbBl, COG3NNaBaeMOro HACOCOM, TAK Kiak JARBJEHHEe B paz3AHYBEEX
TOUKAX CHCTEMbl 3ABHCHT OT MECTA NPHCOLAUHEHHA COeAMHHTeBHOH TPYOL,
ITanmpumep, ecnut COCARHHTENBHYIO TPYOY pPacllHPHTELIIOIO COCYAa [HpPHCO-
e uHATh K OOPATHOR MATHCTPANK ¥ HACOCA, KaK NoKa3ano Ha puc. 1160, To
npi pafoTe Hacoca masJeHMe B ai00off ToUKe cHCTeMul Oyher Oosnblie, ueM
THIPOCTATHYECKOE JABJCHHC B TEX XE TOUKAX NPH BHIKJIUEHHOM Hacoce.
B 5TOM cayuae BCKUNAHHS BOAB B CHCTeMe He GyaeT. Ecan e npoHaBo.b-
HO H3MCHHTL MCCTO IPECOSAMNCOHA PaclIHPUTCALHOTG COCYZLa, TO HIMEHWT-
CH 1 pacrpejienesie NaBJdeHHd B CHCTEME. nf}l-l ITOM HA OTASAbHAIX YYaCT-
Kax TpybonpoBona UIPH NAaJeHEHH IaBJeHHsT HH#Xe arMochepHOro Moxer
MpOM3oHTH BCKHIANAC DOAL, COMPOBOXKAAIcCea napoohipasorannem. [Tapo-
00pAa30BdEHE BHI3UKET DA3PHIB CTPYU, NpPeKp4lieHHe HOPMAJbHOH LHPKY-
ALK M BO3HHMKHOBEHHE THIADABAHGECKHUX yaapoe. Jlis uopMansHOH pa60~
| TH CHCTCMLI OTOIJIEHHSI € HCKYCCTBCHHOWH LHPKYJSILHCH pacmvpHTe]bHRIE
cocysl 0OBMHO NPACOIMHAKOT K CETH y BcacHsawinerg natpySxa Hacoca.

Cnocofbl yA4JeHHS BO3AYXa H3 CHCTEM BOJUSTIIOND OTOTICIIHA C HCKYCCT-
BeHHOH W €CTECTBCHHOH LHPKYAAOUEH HenUAAKORH, B cucreme BOANHOrO
OTONJIEHUA C HCKYCCTBEHHOH LMDKYJALBEd CKOPOCT: ABMMKEIHA DOAH O6hIY-
HO fonkile cCKOPOCTH BCMAMBAHHA BO3AYIIALIX Ny3nphkor, passoin 0,2 M/c,
H Ny3blpbKH BUB,LI,}‘XE‘[ He MDI‘YT ABHATATHCH B HAlIPdBJAEHHU, NMPOTHBOMOMOK-
HOM IIOTOKY DBOJHI, Iloammy B TAKHX CHCTEMAX PA3BOIALINE MATHCTPAIbHAIC
TPYGONPOBOJIL NPOKAL/IHBAIT C NOEEMOM K KPAHKHM CTOSAAKAM H B BHICINHX
TOUKAX CHCTeMHl YCTAHABJAHBAKOT BO3EYX0COOPHHUKH.
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Pp¢. 11.64. BoamyxocHopHuxw

¢ — xonAuerofl nporouHE AOA YOTAHOBKH MA NOCACAIEN CTORKE: 6 — enpotouiif Anu CHCTeNE C HUK-

Helt paasoaxod, ycrasan.ﬂnaenas Ha BOADVIOHCOH nRuUHEE: & — ¢ BHYIPEHREH OTBOIHOR THYOROH, 2 —

TOPEIOHTAALIWE NpoToMULIe; F - TpybRo AAf mManycko poadyXa; 2 - marpytox ¢ npabuod gam enyema
rpssa

Pue. [1.64. Apromaruueceuf so03-
‘ 1} pyxoorepaune RHUHTC

a&— MpHBOD; 6 — peHTHAB-KNAMaA:
-1 I — uyryawkf  Ropuye; 2 o— wrynep

‘ { ATE OpACOelHEWHS K BOAIYXocSop-
w| HWEY; J-— dwamen  xapnyeca; f--

| ¢TaanAas KpLinka! 5 — monAaRoK M3
HepaBeoue! HAY  OUHHEOBAHuOR
: L 1T CTAMN; 6 — KPKYOK LA [OLULCKH
nonfasxa; 7 ~ 3aAUlHTHE KGINAMoR,
N\ l::sf & — KDRHITKD  JARIGHTIIOLN  KOATIAYKA®
&i\ P 9 —— OTBEpCTHE AR ABIXORA BOBAYXE:
1 I - rupptoye sewrudg-Kaangag; J1 —

cenno wnagana: {2 -— perlinoBuit ag-
norEuK; I3 — npyssHa, M — orak

JL“__._ e i - . 1§72 i i (iraa) 30JA0THHK
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HexoTophiec KOHCTPYKUNA BO3AYXOCGOPHHKOB MokasaHul wa puc. 1163,
Jlns Bhinycka Bo3ayXa H3 BO3AYXOCOOPHHMKOB YCTAHABAHBAKT KpaH, KOTO-
pLI B TIPOIeCCe IKCHJYyATaUKH CHCTEMBl MePHOJAHYECKH OTKPLIBAIOT.

B npakTHKe MOHTa)Ka CHCTEM OTONVIEHHS HCIOJb3YKT B OCHORHOM THNO-
pLIC BO3AYXOCOOPHUKH, NOKpoOHBe CBEACHHA O KOTOPHX NPHBEASHE B Cnpa-
BOYHOK AnTepatype. Hanboapwee pactipoctpadeHHe NOJAYYHAN MOPU3ONTAAL-
Hhi€ HPOTOYHEE BO3AYXOCOOPHHEH, TAaK KAK B HHUX BO3AYX OTAESNETCA ro+
pasyo JyuIUe, YeM B JPYIMX KOHCTPYKUHSX, H OHM XOPOWIO MOTYT OnTh
S4TIUIICHLL OT 3aMep3aHusl.

BoszyxocGOpHHKH HA KOHUCBHIX YYaCTKAX rOPAYHX Marucrpanei, T. e
y IajbHEro cToska, cHa(kaoT aBTOMaTHYeCKAMH BO3AYXOOTBOXUHKAMH.
Ouw cayXkar Aas HEOPepHBHOTO YIaJeHH BO3ayxa us crereMely Ha
puc. 11.64 nipejicTaraed asToMaradcckuft pozayxootsoaunk BHUHIC (Bce-
COI3HEIH HAYUHO-HCCNENOBATENALCKHE WHCTHTYT PHAPOTCXHHYCCKHX H CafH-
TAPHO-TCXHHUCCKEX paboT). B KOICTPYKIHH BO3AYXOOTBOAYHKA WCMOABIO-
BaH A8TOMOGWJLHBIN BEHTHAB-KAAUAH, CAYXKAWUA ANA 3aN0ANEHHA ABTO-
MOOHALIILIX KaMep BozayxoM. [Io Mepe cCKONJEHWS BO3jlyxa B KOPIYCE
BO3TYX0OTBO/IYHKS YPOREHb BOALI MOHHIKACTCHA, BCJACACTBHE Uern NMOMJIABOK
ONYCKAETCA, CKMMAETCs NPYXKHHA BEHTHAR-K/ANAaHa W BO3AYXY OTKpHBa-
eTCs BLIXOJA B 3alIHTHLI Kosanayok, a sateM B atmocgepy. Tlocae ero Bul-
X0/4R YPOBEHb BOAb B KOPIYCe BHOBL NOBLIMACTCA, MOMIABOK MOAEBMAETCH
H OTBepCTHE B BEHTH/IE-KJA4NaHe 3aKphiBaeTcs.

B cHCTeMax BOAAHOrC OTORJCHHA C HHXIEH PAasBOAXOA BO3AYX yians-
ETCH ¢ NIOMOIBKI Cneusansyol rosayxoorsonamen cern. Cerh NPHCOCAHAN-
10T K pacIUMpPHTENLHOMY COCVAY, MOJOBHO TOMY KAK 3TO JI€NAeTCH B CHCTE-
Max ¢ CCTCCTBEHHON WHPRYASUHEH, KA YCTAHABAABAIOT 114 Helt HENPOTOUHKE
ro3gyxoctopruky. Jan yaanenus Bo3nyxa mMoryr OHTh HCOONbL3OBAHBE TAK-
JKe BO3NYUINEIC KPAalL,, yCTallapJHSaeMEIe HA BepXHMX HarpeBaTe/IbHHX
nputopax. TIpy stom cnocofe oTonureandsie npafopsl 1eaccoobpas3Ho NnpH-
COGNMIATL K ropsiyeMy TpyOONPOBOAY CHH3Y, KOTOPHE B 3TOM Clydae CTa-
HOBATCA DO3ZYWHLIMH COOPHHKAMK, HO WHPKYJAAUHA BOAH B HEX Gyner mpo-
MCXO/HTh /la)Ke TPH HAJHYME BO3JlyXa B BepXHedi uyacTh mpuGopa
{cm. puc. 11.52).

§ 82. Pacuer tpySonposoaos gayxrpyGHON cHcTemsl
BOARKHOTrO OTOMNMACHHSE € MCKYCCTBEHHOK UHMPKYRSUKEH BOaDI

Pacuer tpyGonpoBonos ABYXTPYOHOH CHCTEME! BOIZAROrO OTOMIEHHA C
HCKYCCTBEHHOH LHPKYJZRLHel BOJbI OTAMYAETCH OT pacuera TpySompoBonoB
TAKON e CHCTCME, HO ¢ €CTECTBEHHON UUpKyJAsiuued BOAB OnpejeaeHHeM
pacnoaaraeMoro AaujieHnd. B cuereMe ¢ HCKYCCTBEHINON UNPKYNSALHEA OHO
CA4racTCA H3 IaDJICHHS, BO3HUKAKLETD B Pe3yAbTATE OXJiaXKIgHHd BOJILI B
npuGopax v TpyGanposoaax, H naBJaelus, K0TOpoe CO31aeTCd HACOCOM.

PacnmonaraeMoe JaB/JeHHE B 3TOM CJyuYae Gnpefedscres Mo BHpPaKeHHIO

Pp = APyp + APrp < Pracs (11.62)

ric Apap — BETECTBERHNE NZAMEHNHE, SOSHHKAIOLEE UPH OXJADKACHRY soRn B npubopax, IMa;
Ap.y — €CTECTBEHHOE [aBAEHEe, BOSHHKAWLWCE B PC3YAbTale OXAAKIENHi BOAW B TPyGO-
nposagax, Ia;

fwac — NABJNEHHE, COZMABEEMOE HUTOCOM, Tla.

B cucTeMax ¢ HCKYCCTBEHHOHR DHMPKYJ/IANMEH ECTECTREHAOE JABMEHHE OT
OxXJ#X/eANA BOIL B HpHGOpDAX YYHTHIBaeTcsl 8 pasMmepe 50—70% makcu-
ManbEOH ero BeauuuHw. EcrecreeHdoe nasieHHe, BOSHUKAIOWIEE B PE3ysib-
TATC OXAaxKAeHWA poAbEl B TpydONpoOBoAaX, €CJaH OHH LPOKNEAHBAWTCA OT-
KpPbITO, He yuuThiB2ercd. EcreCTDCHHOC JAabiellHe OT OXJTa*KIACHUR Kak B
npubopax, T2K H B TPyDONPOROAAX MOKeT BOOOIE He VYMTHBATLCH, eCJIH
oHo coctapaacT He Gojec 10% nabBaenHs, CO3NaBaeMoOro MeéXaHH4YeCKHM No-
Oy ienHEM.



B CHCTEMaX BOANHOrO OTONJeHHA ¢ HCKYCCTBEHHOR mHprynammed Besu-
YHAY PacueTHOr0 AABJEHHS CJAEAYeT NPMHMMATh: a) AAA CHCTCM OTONJICILAS,
NpPHCOg/IRAAEMLIX K TENJIODLIM CeTAM, — B 3aBHCHMOCTH OT PAsHOCTH AaB-
JICHHil B CETH y 3AAaHHS HA BBONC; 6) AndA CHCTEM OTONJACHHS NPH Napa-
MeTpax Tensaonocureas 95—70° C, paGoramwnyx oT KOTEALIIOH, ¢ NEpCnekK-
THBOM NPHCOSAHHCHEA HX K TENJOBLIM CeTAM NMOCPEACTBOM 3/ERATOPOB — HE

6oace 12 klla (cM. mpma. 5)
Ta6nwuya [.14. MakcHmanbHo gollycTumiie cHopa- ) !
CTM GEMKEHME BOfAWl 8 TPYBONPOBORAX CHCTEMBI Ges yuera NOTeph JapjclnA
BOARHOTO OTOMNEHHR B KOTeNBbHOH 4 B TenJaonpo-

BO/IAX Ha YYacCTKCEC OT KOTEAbL-

n & -
R el 48 Bl is| s = of =3 HOA A0 TenJOBOro MYHKTa;
g v @® B) A9 CHCTEM OTOILIEHHS,

—  KOTOphle He OyAyT NpHCOCIH-
Maxgcnvaapno| 0.25/0,3{0,65(|0,8( 1 11,5)1,5( 1,5 HEHH K TEMJOBLIM CETHAM, -~

HONyCTHMbIE ) FCX0Ad M3 MaKCHMAaJabHO [0-
C"";?s“’- EYCTEMBIX CKOpOCTeR JABHXKe-

Hus1 BoAW B TpyOonpoBorax
(rabn. 11.14), BO3MOMEOCTH
YBA3KH IOTEPH AABJCHHS N0 OTAGNBHHM KOJbUAM H BETRAM CHCTEMBl H
JANNEIX TEXHHKO-3KOHOMHYCCKOrO pacdeTa.

Haun6onee HeGAArONPUATHRIM UHPKYJIAHKOHHBIM KOJLIIOM 3 CHCTEMax
OTONNEHHs: ¢ HCKYCCTBCHION IHPKYASAUHENR CAeIyeT CYHUTAThI [PH TYDHKO-
BOil pajBofiKe MATHCTPaJel — KOJbIlO Ycpe3 Haufodee yAaNCHHHIH CTOMAK;
LPH [ONYTHOM JBHIKCHHH BOAH — KOJBLO Y€Pe3 HATPYXKEeHHWH CTOAK.

§ 83. OcobenHocTd pacuera ofHOTPYGHLIX cuctem
20ARHOrc OTONNEHMA

Pacucr Tpy60NpoOBOAOB OAHOTPYOHBIX CHCTEM ROAAHOTO OTOMACHHS NPO-
H3BOAAT B OCAOBHOM 1O MCTOZHKE, NPEMeHAeMOfi IpH pacieTte TpyGonpoBo-
A05 ABYXTPYOHHX creTeMm orondenud. OTAHYHTCIALHLIM [OXA3aTeneM B On-
HOTPYOHLIX CHCTEMAax ¢ 3aMbIKAIOUHMH YyYACTK&MH ABAAETCH KOI(BOHIHCHT
3aTekauds @, NPeNcTaBAAIOMHEA cO00A OTHOIIEHHEe MACCHL BOJAb, 34TeKal0-
weii B ApAGOP, K o0Ilei Macce BOAH, NPOXOAALIER N0 CTOAKY:

ﬂaaupfecgi (]].63}

rie Gop — Macca ROAH, NocTynaomel B apabop, kr/g;
Goy «— MACC2 BOMH, NPOXVASLICH Y CTOAKY, KI/C,

Ilpu pacuere OAHOTPYGHHX CUCTEM OTONSEHHA K0aGhHIHCHT 3aTCKallnd
HAXOJAT N0 rpagHuKaM, COCTABJEIIHBIM HA OCHOBAHWH NPOBejeHHLIX HCCMe-
RoBaHH,

‘Temuepatypa ropsacii DOABl, MOCTyNAwLeH B npuGops  BeeX araxKed,
D IBYXTPYGHHIX CHCTEMAX OTONJICHWA NOYTH OIHHAKOBA, & B OAHOTPYOHBIX
cHeTeMAax (OAa HAMelSeTCA N0 3TaxaM B mpelcaax pacyeTHOro nepenana
TEIJIOHOCHTEIN.

Ilns onpeiefieHrs ReJHIWHB eCTCCTBENHOrO MHPKYJAANUOHKOTO AaBAe-
HHS K OAHOTPYOEBIX CHCTEMaX W IJICLA/(K MOBEPXHOCTH OTOMHTES/ILHBIX MpH-
Hopor HEOGXONMMO S8HAThH TEMIICPZTYPY CMECH BOLB, MOCTYNAKOLeH B TpH-
Gopul, few, °C, ¥ nepenan TeMnepaTypn B HHX Afqp.

TemuepaTtypa cMecH BoAH onpeaensercs 0o gopmyne

tmzfp—-'ngAfﬂ; {11.64}

rac Qer — TEMAGBAR HATPY3Ka cronka, BT
(), — TEONGCRA® HArPYsKd BCeX OTOMATENBHEIX UPHOUPOB CTORKZ, PACMOJOMEHRWHN B CHCTE-

wax ¢ noradell SoaE O CXeMe «CRePXY — BHHI» BHUIC DAcCUHTHBAOMWX MpHBOPOB, a
B CHOTEMAX ¢ HQAJUCE BOJAH NGO CIEME €CHM3Y — BEEDX» — HilXKe paccyTLIBaeMbIX TPHOO-
poe, BT} .

Aler — TCMOCPATyPHHEN MCPENAA TEWWIOHOCHTEAR B CTOAKE, DAL
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TeMmuepaTypHEI NMepenan BOAM B HarpesaTeAbEHX npubopax Afm B CHC-
TEMAaX ¢ 3aMBIKAOUIHMY YIACTRAMHE OnpefieaseTcs o GopMyae

0,86Qmp
aley
rie rt— KOSpAOHNHEAT 3AaTeKaRHA BOLE B OTOHETeAbKWE NPHOOPHL. -

B 1MpoTOUIRX CHCTEMAX OTOMNEHHS € OJHOCTOPOHHHM NPHCOCAHHEIIHEM
yepez K4 wJhIi MTPHOOD MPOTEKAeT BCS MAacCa BOIbl, NPOXOASLLEN MO CTOAKY:
Gop==Uorr. ! '

Ecnu B 3T0fl cHcTeMe npufopel NpuUCOoeHHEHN C JABYX CTOPOH H OIH
OJUHAKORH, A TAKMC PABHOBCJHKH K OJBEAKOBH HOABOAKH K HHM H MECT-
HHE COMPOTHBJACHHSA, TO MOMHO /ONYCTHTh, YTO B KaXAblli npu0op nocrty-
naet NOJOBHHA MaccH BOJH], MPOTeKaKIelk N0 CTOAKY.

Beauuyra eCcTecTBEHHOrO AABACHHUS, CO3X2aBAEMOr0 OXJAXKISHHEM BO/bI
B HATPEDBRTENbILIX nprbopax oaHOTPYOHBIX cucTteM Apm, Ila, onpenengercs
No ¢JaeaVIONAM (PopMyIaMm.

[Ipr BepxHel pasBojike ropaveld Mar€cTpaly ¢ OCCBHIMH H CMellefHbIMI
3aMBIKAIOMEME YI3CTKAMH

Aprp = i g (pm_l "pr) +hy g (pcn.z - pr-} +ia R e, —r),  (11.66)

rae h; . ,t,;.._ PEDTHKAJLIIAE PACCTOAHMA OT HN3a NMpEOOPOR OAHOTO 3TaXa AC HHsa mpuo-
on mmymn(ero ITAME, M;
1p — BEPTHKA/bHOE DPACCTOsinHe OT CEPeINNH MEATpa rewepaTopa Temia aa Husa npAfe-
pOB TMEPBOFD STama, W,
Or, Penty Pa— Wa0THOCTL {0GBEMHAS Macca) Bonm, NOCTYRAawMel & CHCTEMY, CMECH BOLM
Ha COOTECTCIBYOMITM VHACTKE H OK.TI&}H,IIEHHOI‘I RON B COCTEMe, KP/M"‘.

Ora dopmysa aHanoruuna suipaxenuio (11.52) ana mpoTounHOro CTosKa,
HO BLICOTLI B JIEM OTCYHTBHIBAIOTCH OT cepeandbl npUOOpPOB OAHOrO 3TaxXa 0
cepeauHbl 1 PUEOPOB CHCAYIOWCTO 3TAKA.

ITpu nuzxHes pasBoike ropsdeli MaracTpaii

Ap; o= h; & (Pcu,(u) — Pcullm) =+ h‘; £ (l"‘cu.(oj i pcu,(m) +oiee ‘I'np (P, —0,)g, (11.67)

Ld "
e fiys f1; —BEPTHKAMBHOE pPACCTOAHEE OT ueHTPA OpHOOPOB OMRUTC STRMGE A¢ HCUTPE
nprGOPOE CACNYIOLICIC TAKA, M|
hyup — BEPTHKAALHOE PACCTOSHHE OT CEpPANMNM reMeparopa Temna 1o uenrpa upuGopoe
fIepBOrL 91aKa, M;
Pexy(m)* Pem Ay e d -pcnz(n)
woro croska (1, 2, .., { — HoMep sta:a), rr/MY;
Pesyloy* Pemyo): -+ Pem, (o) — MWIOTHOCTS (oObeMnas Macca) cMecH BOAR Ma YHACTKE ONVCK-

]

gore croara (I, 2, ..., [ — HoMep sTaxa), Kkrim3,

[IpH reapaBaMtecxoM pacdere OAHOTPYOHOM CHCTEMB OTONAEHHS MOTC-
pPs AARJNEHUA B MCEPaJHaATOPILIX Y3/MaX OUSHHBAETCH NPOH3BEAEHHEM CyM-
MapHOro KO3({UUMEHTA MECTHOro CONPOTHBJACHHSA Y3/4.HA AMNAMHYECKOE
JaBacHNC croska. JdaHHHe 0 cyMMapHbX KosqhuuHeHTAX MeCTHOrO COlpo-
THBJIEHUS Y3JJOR DARNHYHLIX CHCTCM NpHBeACHH B CMPABOUHON JuTepartype.

Moa yuuGHEAIHH MOHTAaXHOH 3aTOTOSKH 3MEMERTOR W MeXKPaJdHaTOPHLIX
Y3J0B CHCTCMIA OTONJIENHSI CTOSKH M TMOABOAKH OOBIYHO BbUIOJHSOT CTaH-
JAPTHHMH JAs KaxJOro THiIa 3 aHHA,

Afgy s (11.€5)

-— NAOCTHOCThL {06BemMHa’d MACCAZ)CMCCH BOAHW HA Y4ACTKE MOILEM-

§ 84. NoaBop M yCTAHOBHA UMPKYNAUMOHHEIX HACOCOR

B cHecTeMe BOASIHOTO OTOMJIEHHS € HCKYCCTBEHHOH WHDKyJAsSLHed Xpome
Hacoca AAA 3anoJICIHI €€ BO,!IDﬁ H MOANUTKH B MNpOLEecce IKCNAYATAIHH
ycrauasﬂnsal{w TAK Hai3blBaeMhLle UHPKYASLHOHHEIE HaCcOoCH AJAA NEpeme-
AieHNsa Boabl no TpydonpoBogam.

HaubGoabniee NpuMeHEeHHE B CECTEMAX OTONMCHHS] 3LAHMH MOJYYHJIH Ha-
coch neHTpodexHore tuna (pue. [1.65), xora aas oTONJcHHA HeGOVMLIIOrO
87aHNA OT KOTeNollOoH, PacnosioxeHHOf B ero rabapurax, Goviee UPHIOAHK
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Pre. 11.66. Dwarosaasumd nacoc LHHNG

i — poabeMiitii wyryunuflt gopnyc: ?— daanne-
BRI NEKTDOABHIATENE; J — Harrerarenhawi
natpybok; 4 - pafiouee voaceo; §— BeacHBER-

Prc [1.85. lesipofemauit macoc WHI uHe catpytok
Bromst B Korriibt
—= r""!" ——y
7 !
’ / Pac. 4. Cxemn yctamoams
é : | UHPRYIRNHOAKLIX HACOCON
2 H 7 / 7 e nﬁuomm:n:::smm 2—Ha-
; B e e b i il e iz
- ——p—
{3 cucmems! Ua cucmemnl

nnaroHansHue Hacocw (puc. I1.66), korophe BrosHe ofecnedHBaT Tpe-
Oyemoe mapjaeHde 1-——2 M BOA. CT. M COOTBETCTBYWOT N[O HPOKRIBOAMTEALHO-
cTH. B CcHcTeMe BOAANOrO OTONMJIECHHA, XaK NMPAaBHMIO, VCTAHABJIHBAT ABa
HHPKYJANHOHRHHX Hacoca, BEKJIOYAeMmX mnoodepeano. Takwm ofipasowm,
ONHH HACOC BCerna fB/IfeTcs peaepBHEIM.

Hacocu menTpolelXBoro THna NPHCOEAHHAKOT K MACHCTPafLHOMY TpY-
Gonporoiy oxaaxuerHol Boan. (O6a Hacoca CHAGKAKT 0GBOJHOA JAHHHeR
C 3aABHIKKOHN Ins perviadpoBaHHsl KX paloTH H B ciaydae BLIKAIOYCHHS
3JICKTPOSHEPTHH — IJa NOANCPKAHHA B CHCTEMC CCTCCTBCHHON MHPKYIA-
uHA BOABL. JIHaroHanbEHE HACOCH MOMKHO YCTAHABJAKBATH Ge3 0OBORHOM Jin-
HHH, TaK KaK CONPOTHRJEHHE NPOXOZY BOAM Yepe3 HHX He3uayiTeNLHO.
(pusnunAaIbRAs CXeMa YCTAHOBKH WACOCOB nokazawa Ha prc. 11.67.

Jas non6opa NHPKYASUMOHHOIO Hacoca HeoOXOXMMO 3HaTh TpefyeMyio
£ro rogady u pacdernoc gapnensie. TpebyeMas monava wacoca Vi, m3/n,
ONpejeNisieTC TeNJIOBOH HArPYSKOH OOGCAYKHBAeMOl CHCTEMBl OTONJCHHS
ZQ, B, g nepenanom TeMncpatypsl BOAM Ir—f:

3.,6aZQ
- 11.88
e —fo) ore ( )
rae o — koadiuigenT sanaca, yiRTHRaoINAAR OGecnonesunie motepu Temaa (a==1,[--12);

¢ — TemnoeMkocTh ROAM, BRI/ (gr-K});
gm — [JICTHOCTb BOAbI, KrfM%;
6 ~— KooddHuKeHT nepepona equHEn BT 8 kIR

JlaBacHEe, CO3AABAaeMOE LHPKYMSNHOHHEIM HAacocoM, XoMHC OLITL JA0-
CTATOYHKM JJI5 ApeoJIoJeHUs BCeX CONPOTHRACHHA J(BUIKEHUIO BOLBL B CHC
TeMe¢ H NPHHEMAeTcsd MO HOTepAM AABJCHHSA B CAMOM UERLIFOZIIOM IHPKY-
JANHOHHOM KOJERIE 32 BLITETOM MHHHMAJARHOTO €CTECTBEHHOIOC AAaBACHWH:

Prac =X (RI-+ Z) — APeyy,, (11.69)

TpeGyemoe IZapsicHHe Hacoca NS CHCTCM OTOMJICHHS OTHAETLHLIN 343HHN
o6HYHO He npersmaer 12 klla.

Hacocu noafupaioT no HX pafoynd XapaKTEPHCTHKAM, KOTODHIE MPHBC-
ACHR B CIPABOYHMKAX MO CAHATAPHON TEXHHKE H H KATANCIAX 32BO/IOK-HI-
roroBRTench. [Ipn pnoabope HeOOXOAHMO uUMeTh B BHIY CleAyIOIWLHE 33KO-
HOMEPHOCTH. '



1. Tlofaua HACOCA ¥3MEHMeTcH NPONOPIAOHAABHO €ro Yicay o00pOTOR:
Vu’v;znp‘rﬂg. (H,Tﬂ)

2. Ilapaennc, paIBHBAEMOe HACOCOM, H3MEHACTCSA APOZOOUHOHRJBHO OT-
HOIIGHIIO KBAAPATOR YHCes cro 000pOTOB:

pip, = Hiing. (11.71)

3. PacxoayeMass MOILBOCTh HACOCA H3MEHSISTCA MPONOPLHOHANEHG OTHO-
WeHHIO YHced ero 060POTOB B TPeThLEH CTENEHA

NN, =niln3; (E1.72)

ric 7 - -wacAo oBopoTor HACOCE, OG/MuE;
¥V . monaua nacoca, mifu;
p — Aasnenne, pasrasaemoe nacoeom, Ia;
N — aphexTuBHas MOwWHVCTL, BT
MMorpe6ras MOWHOCTL 3iekTpojpurateds N, kBT, A5 IHPKyARUHORHO-
ro Hacoca ONpeeisercs no popMyae

Vﬂacpnac
Nee————, (11.73}
3600Myac

rae Vuae — noaausa Hacoca, M3fa;
Puac — NEBACIHC, KOTOPOS ZOJAXEH PA3BHBATE HACOC, klla;
Nmae — KO3hPuIMENT NONE2HOTO ALHCTBHA HECOCA.

YeTanosodaHas MOLIHOCTE HIEKTPOABHT AT ﬂpHﬂHMaeTCﬂ
NTCT=GN' (51.?4)

rae « KD‘S[I)'EI)HI.IIIEHT 2afraca, I‘!DHHHMEEMHE B 3aDHCHMOCTH 0T MOIIHOCTH 3JIEKTPOABHIG-
Tead covaacuo taba 1115
Hnmeercs 8 WAy ycTanoB- Te6auua ll15. Iuauenun xospduuxents o
K4 HACcOCA Ha OLHOM BaAy C
SNEKTPOABHTATCACM. N.xDbr | De0s | 0,51
[Ipi yCTAHOBEe UHPKYIHA-
ILMOAHBIX HACOCOB 0c000e BHH-
| MAHHEe MOJKHO  VAJSTBCS « 1,5 1,3 I 1,2 | 1,15 1.1
fopubc ¢ LIYMOM, BO3HUKAK)-
mum npu ux pabore. C aTof
HeNBI0 YOTPAHRAT (MYHZAMeNTH CHeNHaNbHOH KOHCTPYKIHH, HC CBSI3aR-
WBIC €0 CTPOHTEJABHBIME JEMEHTAMH 3/IaHMS, NPHMEHsOT 3BYKOHOrAOIMaK-
[IHe MPOKJA/IKH, BCTABKH Ha TPYOONMPOBOAZX H3 MPOPE3HHEHHOro UINAHTAa H
ADYTHE CPEICTBA NU CHHKEHHIO WYMa K MPeLOTBPALIEHHIO €r0 PacHpocTpa-
HEHWA [0 31aHHIO. '

OrSm
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§ 85. CucTeMul ROARHOro OTONNEHNA,
NPMCOSAMKHACMBIC K TENNOSOH CETH Yepes dNeRaTop

TMpHcoeHHCHHE CHCTEMEL OTOMIEHHS K TEMIOBOH CeTH 9eped 3/AeBaTop
HMeeT MoKa enie Goablioe NpHMeHcHAE. Tak NPHCOSAHHAIOT KCe pasee pac-
CMOTPCITIHE CHCTeMBI: OAEOTPYOube W ABYXTPyOHBIC, ¢ Bepxnefl A HHXHef
pPazBOAKON, TYNHKOBEIC H C MONYTHBIM ABHAKEHHEM ROJIH.

[IpoMAILLIEHHOCTS BRINYCKAST BOLOCTPYHHLIC SAEBATOPH UYFyHHGE H
craavibie, Ianbonee WHPOKOe pacipocTpaHeHHe NMNOXYIAAH CTAaJbHbBE 576~
paropw tana BTH Mocanepro (puc. I1.68). OcHorHKMA 9aCTAMH Kax-
IOTO THMA 3JIEBATOPA HRJAXKTCH Kouycoobpasnoe COMMO, KaMepa BCacHBa-
HESi, ropicBHAa B AH(Gy3op. BDecokoTeMiyepATYPRAR BOAA, NOCTYNAKOULAA
U3 TeIJIOBOH CerH K COIJIO 3JCBATOPA, l1a BEIXOAER MMeeT (0JAhyid CKOPOCTE
JBMXKEHHs, 3a CUeT XKOTOpOH B Kamepe RCACHIBAHHA JaBJICHHE CTAHOBHTCH
JNAUATENBHO HHXKe, YeM B 00DaTRON MardcTpain CHCTEVBl OTON/IEHHS.
B pejyapTaTe 3TOr0 OXAAWACHAAL BOSR M3 CHCTEMHR MO NATPYGRY MOCTY-
naeT B 3J¢BATOP H CMELIHBASTCA ¢ BOAoH Tenaosoi cetn. B mugdysope cko-
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Pue, 1169, Opmotpylivan che-
TeMa SO0JAHOTO OTONACHKS,

g5 NPACOCIMIUCHNRA K TEnADBOR
o o RKTMIREY Myt
PP e e I [ — gaeparap; 2 — BO3AyXa-
_.,.._._._._ﬁ_ﬂ-————._-._%} _____ ] <BopENK
u3 mepnobod o
gemy L

Bmennolyw cermy ST

POCTL ADHIKEINHs CMeUIAHHOH BOAM CHHIXAeTCH, a AaBJEHHEe NOBHILIALTCE A0
BEJHUHHB, abecneddpaloinci UAPKYISLKIO BOALl B cHCTeMe OTONIeHHA.

CHcTeM2 BOASHONO OTQIJEHHS, HEMOCPeACTBEHHD FNPHCOCAHECHHAA K
TCIJIOBOH CeTH uepe3 BOACCTPYHHHIH 3aeBatop, mokaszawa ua puc. I1.69.
FlpuAUKTHANLHAA CXCMa TCMJOBONO NYNIKTa ¢ 37€BaTOpoM NpHEEJeHAa Ha
puc. [1.70.

CcHoBHOfi pacyeTHOH xapamepﬂcmxoﬁ AN 3ICBATEPA CAYMHT TaK Ha-
aLIBaeMHblil kO3 dULKEHT cMeilerus ¢, npeicrasasiomuid cofol soTHOMIE-
HHe Macchl NMOJIMCIIHBaeMOi omax{nennoﬁ Boan Cp K macce soam (g, no-
CTYRAIOLLedl U3 TENIVBUH CeTH B 3JeBATOP:

en g — 15
o = » {11.75)
L —

rie {; — TCMICPaTypa BOAE, NOCTYNAWMeR B 31eBATOP HI TennoBol ceTH;
fy — TeMOepaTypa CMEMAanHoR BOAL MOC/AE 9/1eBATOPE, NOCTYLEIOWCH B CHCTCMY OTOUACHHA;
1y — TeMNEpaTYPa OXAAKACHHOH BOAH, HOCTYNAWCIEH M3 CHCTEMH OTOMJICHHA.
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Pre. I1.70. Tenmonofi TYHET AAS NPHCOCANOCHHA CHCTCME OTONACHAN 06 3aBACHMOA CXCMe, €Cpoo
FICBLTOD

{ — Tpexxofosol KpsH; 2 — SRABHKKA: & — NPOGROBWA KpaH: 4 — rpasceuxn; &-- ofiparumft  waaang

6 ~ ppoccensHam waitda; 7 — WrIyLep IIA TenacMepa; & — TepMoMeTp: § — maHOMeTD: {0 — 3derarop:

1f — tenaomMep; J2 — pagoMep; [ — poryasrap pacxnna; - perydsitop Lagsdensw; 15 — BeATHAL;
{6 — OOBOIHAA JAHHNA

B pacuerax npuruMaior k03pOULHEET cMemenks ¢ 3anacom B 15%, T.e.
g=—1,15¢",

OnpeneAuTs BeJHYHHY KOSOEPHUMEHTA CMEWCHHEA HEOGXOAWMO LA
BLIABNCHHA OCHOBHOIO pa3Mepa 3JeBaTopa — A¥aMeTpa TopJOBHHH dr, CM,
nmepexona Kamepo cmewerdas B aurpysop (cm. puc. 11.68):

1
G2 (11 gp
4:1.5:‘/ = : (11.76)

Poucr

rae Gew — KOMHMESTBO BOAL, NNPKYIHPYIMEd 7 clicTeMe NTONACHTS, T/T;
Pexcy — THAPARIHYECHOE COMDOTHRACHHE CHOTEME OTOHHJEHHKT, klla.

KommuecTBo BOAM, UMPKYJAUpYIOWef B cicTeMe otonaenus Gew, T/9, On-
pejeasgerea no opmydie

3,62Q

Gon == ¢ (ty— t) 1000 '

(11.77)

rac T — cyMmanuuit pacxon Tenaa Ha cromdenwe, Br;
¢ — tennoenkocTh Boan, KIlx/(xr-K);
3,6 — kosdpdnunest nepepona capnud Br s w/lx/g,

Mocac nopbopa CePHAHOLO [ .6 nuya 1116,
aaesatopa (BTHW Mocanep- ropnosunk
F0), HMCICINEr0 AHAMETP rop-
JOBHHE, OIH3KHE K IOJYYeH-
goMy (Taba. I1.16), MoxHO
ONpCIeNATL AHaMeTp Comna |
de, CM, TONB3YACH caenylo-  Jmamerp rop- 1 15 [ 20 | 25 | 30 | 35 | 47 | o9

MopgSop a3neaatcpa no pHamerpy

M amgBaTopa 1

mel NpHOAHMKEHHOH 3aBUCH- TRORIEIER
MOCTBK).
dy = i‘-i;q . (11,78)

Iasnenne p,, xll12, koTopoe HCOGXONMMO HMETh NMepen 3.7eRaTOPOM A
ofecneyerdy HOPMAaJAbHOH ero paloTH, OmpcieaacTes [0 BLIPAXKEHHIO

Po = 1.4 () 1+ 4) Pemcns (11.78a)
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Ceprfinnit s:1eRaTOP yA06KHO NOAGHPAT:, NOALIVACL NOMOIPAMMON, MPH-
BefeqHoNl B copaBounofl suteparype [24, 28], upejsapureasHo olipesenns
RPHBCACHHBIH PACXOA, /4, CMERIAHHOR BOAL N0 GopMyJe

100G oy

Vpcnm

Gpp = (11.79)

TRe Pemor, 118, _
# Kospbuusent nogMenunanus no dopmyac (I11.75).

§ 86. CHcTembl NapoOROGSHOre M BOAO-BOARHOIO OTONNECHHS

CHereMul MapOROAHAOTO H BOAO-BOASHOTO OTONACHHS BEUTOIHSIOT MO JiO-
60f cxeme BONSHOTO OTONJEHHS, HO HATPCB LMPKYJHPVIOUIEH 8 HHX ROJM
OCYHIECTBAACTC D TCHAOOOMEHHBIX aunaparax, Ha3nBaeMBX B HPAKTHRE
TCIIOCHADIXERHS BOADHATPDEBATE/AMH.

TennooGMenHbe annapaTtul (BOAOHArpeBaTesH) OHIRAT EMKOCTHHE H
ckopoctitkie, Ha pue, 1171 npenactarien njaaH B paspes eMEOCTHOrO BOJAO-
narpesaTeds. CKOPOCTHOH BOZOHATpeBaTeJn 0L PacCMOTPCH B HICPBOM
pasneqe {(cM. puc. 1.38). '

[lo cnocoby nobyxaenns uapoBOAsSHbE K BOLAC-BOAAHEE CHCTEMBI OTOM-
JIEHHS MOI'YT ObIThb C €CTEeCTBeiHON M HCKYCCTDCHHOW UMpKyJasnuei. B cu-
CTeMax ¢ eCTeCTDEIIHOW IMPKYJASUHME HCIHOAB3YIOT eMKOCTHhE BOJOHArpe-
BATEHM! OHH OTJAHUAKITCA HEe3HAUATENALHEIM CONPOTHBJEHHCM ABMIKCHHIO
BoAH. B cHCTeMAaX ¢ HCKYCCTDCHHON HMPRYJIAUHER NPHMEHAKT CKOPOCTHBiE
BoAOHArpeBaTesH (MapoROAsHbIEe M BOLV-BOLSHbBIE).

Ha pue, 11.72 npescraBaena cxeMa CHCTEMB NAPOBOASHOND OTONJIERHS
ecTecTReHHON mupryasnueil. Ilap nast warpesanns BOAN BuipaGaTHBAeTCd B
KOTJe H NOZAETCH MO NAPOHPOBUAY B TeMJOOOMeHHHH amnapar (eMEOCTHLIE
BofOHArpesatenn). [opsgast Bofa M3 poaoHarpcBaTe/s HOCTYIAET 110 TPY-
Sonpopoiy B NPHOOPH CHCTCMEI OTONJAEHHs H, NPOHAA uepe2 HHX, BO3Bpa-
LjaeTcA B BOJOHArpeRaTenb. .

CucTeMb napoBOASHOTO OTOMJIENHA NPUMCHAIOT B TCX CAYYAHX, Koraa
BJsi OCHOBHLIX TeMJIOROTPeOAAIIINX CHCTEM BRTG/HEE UMETh KOTeALHYIO ¢
ApOBHIMH KOTJaMH, 4 TaKAe KOFjJa CHCTeMa UeNTPaNM30BAHHOID TenJjo-
cHabKeHHsT MapoBast.

CHerema BOAG-BOAAHOTO GTONNEHHSI ¢ HPHCORMHHEHHEM e¢ K TemaoRod
ceTH Gbuia KpaTro paccMorpena o § 56. Ha puc. [1.73 npupenena npumep-
Hafg CXeMa TENJIODOTO NYHKTA TAKOW CHCTEMbBl CO CKOPOCTHBIM BOAO-BOS-
HHIM HarpeBaTesieM, DACCYMTAHHON HA HCKYCCTBEHHYIO UHPKYIALHIO TEMao-
BOCHTe/IS B Hel\.

CHCTEMD NAPOBOASHOrO ¥ KONO-BOARHOIO OTOMVIHHS HAXOMST BCE GOMNh-
nee NPHMEHeHHEe B CBH3H C NOBLHIUWEHHEM 3TAXKHOCTH CTPOALIHXCA 3/aHHH.
MuorosraxHsie 31aHHST AN YMCHLIICHHS THIPOCTATHYECKOTO JLABJCHES [a
OTOTHTE/IBHEIC MPHOOPLL HHIKHHX STa)Ked PasfesioT 110 BLICOTE HA OTA&Th-
HEIC 30HEL, JJI5 KAWAOA 30HE YCTPAHBAKOT CAMOCTOATENbHYIO CHCTEAY OTOMN-
JIeHHUSN, K&K NoKasano Ha pyc. [1.74. Uncno 307 no RuCOTe 3AaHHEA ¥ BHCO-
Ta KaXAo# 30HE ONPEAEaATCH AONYCTEMLIM THAPOCTATHYCCKHM NARJEHH-
eM Kak AnfA npuOopoB, Tax H AAs OGOPYAOBAKES TEINOROFO NYHKT3, KOTO-
pHA 00LIYHO pa3sMCIlacTed R NOABSJE 31AHAA. _

B smanusX BBiCOTOR Gosee 160 M B Bepxmefi 30HE YCTPAHBAKT 114POBO-
Asuoe oromaenne (cM. puc, I1.74). Tensorocwrean ilap, oTangaommics me-
3HAUHTEJBHBIM THADOCTATHYECKHM JABJEHAEOM, NWOMAETCT B TCXHHYCCKHI
3T3¥, PACTOJOMEHHHHA NOX BepXield 3J0HOH, B TCHJAOBOH TYHKYT ¢ NAPOBO-
JAAHLEMH BOAOHAIDCBATCAMH.

B sjanmsx suicoTod Goaee 250 M NapoBOAAHEHE CHCTEMH OTOMACHHA
Moryt 6HThH B ABYX BepXHHX 3omax H Oonce. McToanka pacuers chcrem na-
POBOAAHOTC M BOAO-BOASHOrQ OTONJCHHS TARKAH K€, KAK M CHCTeM BOAS-
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wore orondenns. OTauupe JWmbL B TOM, YTO Ompejelsercd MIOMaxb MO-
.BEPXHOCTH Harpesa HC KOTJOB, a TEMJOOGMCHHEIX ATDdpaToB (BogoHarpe-
Barteicii), KOTOPHIE B NONGKPAITCS. _
TLiotAanK FOBEPXHOCTH HArpeBa TCMIOOOMEHHEIX aNnapaToB ONpeneafioT
no dopumynam {cm. § 39). . _
Npamep. Paccuarare TPYSONPOROA ABYXTPYGHOX cHCTeMH C BRXHAE passoakoll B no-

NYTRYM ABHKEHACM TEILIOAOCHTENS {pHC. 11.75). CHcTema TPACORAHHEHE K TRIUIOBON CETH
yepea saesaTop, TemmepaTypa BORH, nocTynawweh B cHcTemy, fr=95° ua suxone u3 ca-
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TaSnuua [.17. PesynsTarsl pacyata rpyfonposofos cHCTeMb BOARHOTO OTONMGNHKA

Ilo cxeMe TPYGONPORGAN [To ApeAsaPHTEALNNMY PACTLTY Tlo axongaTe AbHOMY DECYCTY
] 2 = g éé’ :aé
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B cpagsk © TeM, 9TO yMEHLIATL IWAMETPH TPYS He NMpeacTamAfercs BOIMOMKHLIM, HB-
OeiTaqR0e RapAEle MOKIIO HOIMOTHTD PETYAHPYIONAME KPREAMHE,

cremy f9=70"C, OTBeTBACHNR 0T CTOMKOR K NprGOpaM ¥ UT NPHGODOB K CTOSKZM — 63
yroK. HawicuHe, cosnanasmos anepatopom, coctapanet p.==10000 I1a. Tenaonrsie warpyaxe,
AARNL A APYTHE DACYETHHE IAWAWE Noxas3anw ua pac. [1.75.

Pewenue. Tlpn DUUYTHOM EAHKEHFA ROIL b MOAAIOUICH @ OGPATHOR MATHCTPAIAX B Ka-
UeCTBE IAaBIOr0 UHPKYARUMOHHOTD KOAbUg NMPHIMAEM KOABUO Yeped Hpubop NepBOTO 3Ta-
Wa CaMoro Harpymcunory cruaka (pue. 1L75 croar VII).

Pacnonaraemoe LEDKY,/UKOHHOE N4RJGHHE ANA PACTeTa TIABHOCC HEPKYITUHOINIOO
Koabila onpegenwem no gopmyac {11.68), B aarkom wpumepe

Pp == 10000 + 0,5-2,5-9,81 (977,81 — 961,92) = 10200 Ma.
Bn



TaSnwuya IL18 3ravennn xorPPHUMEHTOR MEBCTHOrD CONPOTHENOHWA I Ha yYacTkax
rRABHONO UHPKYASUMORHOIC WoOnbUa

N1 yuadTRa MecTHNR CONMPOTHEDTOHESR Ni ynacTHE MecTane conpoTEAIZHER

1 3aapumka . . . . 05 Kpau prokRoR pery-

OTtsor 80°. . . . 0,8 JHPORKH . . . . .
Se—1 Panmatop (Bxoa
BRIXOA) . . . . & .

2 TpoRHER Ha  OTBRETRJE- Kpecromna Ha  figBo-
HEE . . « . « . .1,B poT . . . - 3
Japmuxkz . . . . 0,5 yi—=12

TE=2 3a Y‘rm_a_ = |

3 Tpofiauk Ha npoXoA . | ITI:;:::OHE ¥a fmpoxoj 1

g TG’JK.E - - - - - - ; Kpm’l npoﬁoqﬂb}ﬂ - & 2

& “ = =B f{zkgga.ﬂ.....2

7 TpoRuEk na npoxom . | FEERE ¥4 DT“T'I‘E
Oreoa 90° . . 0,5 TE=7,5
: =15 9 To xc, ua opoxog . . 1

8 Owmoy 90° . . . . 05 '
Tpofimeg sa npoxor 4 10 To e . . o o« » « 1|

EE=10 11 - BT T .

la To e, 4a orseTBaenke 1.5 12 i s ow 1

Kpar npoSosumii . . 2 13 JansEmga . . . . 05

Toofinuk #a oTBeT-
TpoRfHKK Ha OPOXOL cny- BAGHHE . . . 1,5
B . « & « & &

CKHO T2

Yrka . Lo.oww e o] 14 Otecn 90° (3 wr) . 15

Ckcfa . . . 2 3a09HKKA . 0,5
3t=7,b 2E=2

2a Kpecroprua Ha (10

BOPOT = « = « « « - 3

Ofas aiusa KoJabna yuactkos /—4&, e, 2a, 3a n 9—14
Bl=09444-(4-8) 4 (2:12) 4 1,8 -2 1,6+ (4-8) + 44+ 12 = 122,2.

Opaeumpmomag YAeNpHAS NOTEPA BABJEHHA HA TPCHAC COCTaBAACT

~ 0,66-10200

Rop="132.2

= 54..2 nlhl.

rige 0.55 — MpepnonaraemMas I0JR noicpy DABJSIHA A Tpeﬂn’e B oMY poTenRx RABJAEHHAN
B TPYGONPOBOMAX CHCTEMEI € HCKYCCTBCHIIOH RHPRYSHEH, '

Iaa pacwera tpySonpoBoaos ncnombayeM mpea. 10.
Kamlled Mo KAXIOMY YY4CTKY HHPKYESUHOHNIOrG KOABLA, OMpenesses na

Koanuectao sofll £, ¥rfe, npore-

opsyne (11.61).

PeayaLTaTa pACcYeTd 3ENMCHBAEM B Gaank cnenuaterof dopmsl (taba. 11.17).

KosihwiaueRTH MECTHOro CONPOTHBJICHHS FA OTMENbHERX YYACTKAX Oupcicisied 0o
npan. 10, [lepeyeHs MECTHIAX COUPOTHBMCHUR N0 YIACTKAM [AZBHOLO WHMPKY/IALHOHAOID
gonsna npueenex 8 1aba. [1.J8. Jlma onpejiefedHs NOTEPH AZBJCHHA B MCCTHLX COMNPOTHB-

NERHSX HCHOJB3YETCH NPHIL L1
O nopnake sanoamerms Taba, 1017 «Pesyawprarsl pacyeTa TpyOORPOBONOD CHCTEMH

POASIHOrC OTOmneEAs» ranapraoch ® § 78. [Mocae pacyeTa radBHOrQG WHPKYJIIUKOHHOIO KOIh-
Ha MpHCTYNAeMm K PACTRTY W VBASKE KOJel uepes npulop Lepsoro svaxa ctosxoe I A XL

B mrore pacueta ‘TPEX KMl ONPele/HJHCE JUAMCIpLt H NOTEpH

AABJEHHA Ha BCeX

vuacTkax Marwerpanefi. Kak AWAHO H3 DPacueTHOR Talusllbi, BEYBASKAE B pAcCinTaHARX
KOJBLAX M 3ATAC JTARTEHHUS HA HEYUTEHHHE COUPUTHBJCHHHA, NOCHE KOPPEKTWPORAHHA WeKo-
TOPHX YIACTKOR MYTeM 32MEHB AHaMETPOS TPYO Ha GOAbMI HIE MEHBUTHE, He MPERHIIANT

ACTIYCTHMDIC,

Ecan paccmaiphsate UHPKYASUENAHRES KOABIA U€pe3 UPAGUPH nepsoro 3Tama oCTaimk-
HHYX CTOAKOB, TC B HHX OK2MYTCH HEPACCUNTAHHBIMH YU#CTKH CIOAKQE OT MargcTpaneii 1o
OTBETBJCHEA (T CTOHSKA K UPpHOOpPAM ¥ OT TpHOOPOB K CTOAKAM H CAMH OTBETBJAEHHN. Pacno-
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naraeMoe AaBAEHHE OJR STHX YYGCTKOB LOUKEQ OHTH TakuMm, sTolu! B pesyapraTe paciera
AaRJeHHE HA MOAAICIUSH MUrNCTPRIM B MeCTe NpHCOglHueduy ¢Toxka Ouno Gogplue papae-
EHR B MECTE UPHCOCIAHHCHHA CTuAKa K obpaTtuoll mardcrpann. PainocTs JABJACHAR B STHX
Touxax ¥ OGyAeT pacnonaraexuM  aapheules A Pacdera COOTRETCTBYKILKX YY&CTHOB
CTOAKA.

Pacuer a65TamALX KoMen, (BTOPOro 3Tawa M BHINE) BHIOMHRSTIA ¢ YYeTOM SCTECTBER-
poro aaederus B paimepe 5% moayuaemora npE pacuUeTHHX YyoaoRHAX. Pacnosaraemoe
JaBaeHue pp, 11a, 118 NOaTAMAOO ¥0TRILA BTOPOTO $T2MKa OnNpejendem no HopMyae

pp—=2Z (RI+ 2)ors + 0,502 2 (Pa —Pr)» (1. 80)

tne Z(RI4-Z) oz~ NOTEDS NABJIEHHH B PACCYHTAEHBIX OTBETBJEHMAX K NpHGOPY K OT OpH-
fopa uMXe HaXOAAUIETOCS 3TAaXa, [ia.

Fnasa 15 CHUCTEMBbI MAPOBOIO OTONNEHMA

§ 87. CeoicTBO Napa KBK TCNAOHOCHTENS B CHCTEMAX
oronnenns. Odnacth NPUMMEHEHKA CHCTEM NapoROro OTONAEHMA

B cucremax napoBoro OTONJEHHS HCHOJb3YETCH CBOMCTBO NNAPA NMPH KOH-
HEHCALMH BHIZeARTL CEPHTYI0 TemnoTy napoobpasoBanus. [Ipm koupenca-
OuH B HarpesaTeabioM npuGope 1 Kr napa noMeumCcHHC NHOJYYaeT OKOJO
2260 gIx Tenaa.

[Tap sBnscTes BechMa TpaHcmopTaGoisALIM - TennoHocuTedeM. [lmor-
HOCTh NIAPa C AABAEHHEM Pu6=—20 x[la B 1400—1500 pas menbiie naor-
HOCTH BOAH MPH TCMMEPAType, XKOTOPYIO CHA HMEET B CHCTEME OTOIJIEHHS.
ITostomy ckopocTd ARHIKERWs napa B TpyOompoBoaax TIPHHHMAIOT 3HAYH-
TEAbHO OO/BINHMIA, Ye€M CKOPOCTH ABHIKEHHS BOIHW B CHCTeMe BOARHOrO OTO-
MJCHASA, TaK KAK COMPOTHBJCHAC TPCHHIO H MECTHBIE CONPOTHBAGHHS OpH
JBHXEHHH XHAKOH M rasoofpasson cpeill MPOTOPIHOHAALHL HX obLeMHok
macce. []o5TOMY nap MOMKEO NOAABAaTh Ha OOVIBIIAE PACCTONHHA H B MHO-
rO3TaxHLIC 3d2HHd. CpoiuAs CKOPOCTL ABHIKELHA RBOLE! B CHCTeMe BOASA-
Horo oTonaekus #e npeebnvaer 0,7 m/e, a cpeHAq CKOPOCTE JABHMKEHHA Ma-
pa b CHCTEMaX NMAapOBOTO OTONJeHHs oOwuHO Goasue 20 m/c.

Besezcersne GOARITOA CKOPOCTH NBHMKCHHA Mapa H 3HATHTCALHOTO KOJH-
YecTsa TeIJa, KOTOpPOe OTAAeT Map, KOHALHCApYACh B npudopax, TpedyrTes
MenbIie AMaMeTpnl TPYSONpORONOB, ¥eM INpE BoAaHoM ortomiendH. Crom-
MOCTh TPYOOLpPOBOAR B CHCTEMAX NAPOBOTO OTONJAGHHA HH)KC, YCM B CHCTE-
Max poxatioro oronaenus. Ilap Annasercs 6onee aKTHBHEIM TENJIOHOCHTEJIEM,
wem Rosia. Ow obecnewuraer GoicTphiil oforpen moMelnenHii H MO3BOJAET
TOTYAC XK€ MPeEpaTHTh paoTy CECTEMH.

KoapdHurnenT Temaoncpeaadn HarpesatesbibX npréopoB NpH TENAOHO-
CHTEXE irape Reline, Yem TMpPH TelJoRacHTeae Boxc. baarozapsa Soabmemy
KO3 PHUUEHTY Tenaonepeaatid npulopa # OTHOCHTEIRHO RBICOKOK TCMIIC-
parype napa TJIOWAAL NOBEPXIOCTH HarpeBaTesbHBIX HPHOOPOB B cHcTe-
Max {[APOBOIO OronaeHns npemepio na 25--30% wMeHbine, yeM B CHCTeMax
BOLAHOIC OTONJCHHS,

Onkako Hapsay €O BCCMH MCPCYHCACHIILIMA MONOKUTENBHEIMH CBOHCTBA-
MH Tap HMEET PHA/J CYLIECTBEHHBIX HeJOCTATKOR, eCJHR IPHEMCHACTCH Kak
TENJAOHOCHTEb, HOAABACMLIH ICIOCPENCTBEHNO B HarpepaTe/bHEEe TPHOODH,
a WMEHHEQ: TeMnepaTypa TNOBeRXHOCTH NPHOOPOB MPH NHTAHHH HX NapoM
HH3KOro, H 0COGeHN) BHICOKOTO, ZABJIEHHS He OTBEYAET CAHHTAPHO-THIHEHH-
geckuM TpefoBannam (em. erp. 106). Kpome toro, upesMepno BEHICOKAs TeM-
NEePATYPA NMOBEPXHOCTH UPUOOPOB CO3JALT ONMACHOCTh QXKOTOB H 3HAUHTCNB-
HYIO pajHalHio.

Cuctemn MapoROro OTONJICHHS HC NMONJAIOTCS LCNTPAALHOH KavecTBeH-
HOW peryJappoBKe, BCJe/ACTBHEe "ero B OOMEleHnd TPYARO NMOAIEpXATh 1o-
CTOAHHYIO H DARNOMCPIVIO TemnepaTypy. [Ipu Temmepatypax HapyHOTO
BO3/yXd BHIIE PACUETHOH CHCTEMHl HCPHOLHYCCKE BBHIKTIOUAIOT (pabGota ¢
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cHpoONycKaMH»), YTO HeyZoBHO B SKCUYATAUHH H C037aeT MOBLIMUCHIHA He-
MPOH3BOAMUTEEBRBIA PACXOJ TONJIHEA.

Bo BpeMs NMepHOAMYECKOTO BHIKJIIOUEHHA CHCTEM NMAPOBOrO OTON/ICHHS B
HHX OCTACTCH BO3JyX NMPH BJAXKHOH BHYTPCHHCH MOBCPXHOCTH TpyGonpoBoza
H nprOOPOB, UTCO BHIWBAET HHTEHCH(HKALUWIO KOPPOiMH, COKPAILAA TeM Ca-
MBIM CPDOK CJ'Iy)l(ﬁL-I CHCTeMBl. B CcHeTtemax napoeoro OTOIJALIIHA IMOTEPH Tell-
Ja HﬂpOl‘lpGBOﬂaMH ﬁﬁﬂhllje, Y¢M 5 MAaArHCTPAJBHBIX prﬁDI‘lpﬂB(‘)ﬂ,aX CHCTEM
BOASHOrO OTOIJIEHHA. HE,ﬂDCTaTRH 1apa Kak TENJOHOCHTENH HE [03B80JIAKOT
HCIOJL30BATL €ro JJAA OTONNCHHUA MOMEIICHHH, B KOTOPEIX neodxoauMoO MoA-
JepXUBATh CAHWTAPHO-THCUHEHHYECKHE YCJAOBHH HA BWCOKOM YPOBHE: B MH-
AHX A0MaX, OOIEKHTHAX, NeTCKEX Camax-siCasX, WKoJaxX, O0JbHHLIAX, NOJH-
KJHHHKAX, 51_!16JIHOTCKJ[, My3cHX W BO MHOTCHX MPOMEIULICHHBIX mOpealpis-
THSAX.

B coorsercrous ¢co CHull [1-33-75 cHCTeME MapOBOTO OTONJEHHS HH3KOrO
AaBJIEHHH PEKOMEH/IYeTCHA YCTRpauBaTh B MOMELICHHSAX, NpelHa3Ha¥eHHHX
AMA HEMPOAOJKHTEALIIOTO NpebHBaHua B HHX JIOJSH, & TAKXKe B 3AaHHAX,
TAe oTONjieHHe MOoXeT GHTh NCPHOAMUCCKHUM, Hampumep b Oansax, npauey-
HBEIX, AVIUEBLIX [IABHJ/IBOHAX, CKAAACKHX 3AAHHAK REKGTODBIX NPpOMBIEIICHEEX
MpenpHATHEA,

§ 88, Knacewthunauwa W cXCMbl CHCTEM NAPOBOTO OTOMNCHMA

B wacrosuee BpeMs CHCTEMB HADPOBOrO OTONJICHHA MOAPA3ACTAIOT NO
BeJHYHHE HAYAJbHOrO MasJeHnsi napa, ciecoly BO3EPATA KOHAEHCATAZ B
KOTeJl HA¥ 8 TEMJA0BYIO CeThb, MECTY PacMosiOMKeHHa MapolpoBOAd M CXeme
CTORKOB,

[1o pesMumHe HaBAeHHS Napa, NOAABAEMOryD B CHCTEMY OTOIJIEHHS, pas-
JHYAIOT CHCIEMBl OTOMJEHHA BLICOKOTO (Pms>70 klla) # HH3KOrO (Puuc=<<
<70 gI1a) paBaenus.

[lo cnoco6y BozBpaTa KOHZencaTa CHCTEMH NMAPOBOTO OTONJEHHHA NMOAPas-
ALJISIOT HA 3@MKHYTHiE B pasoMkhyThie, B samMkiayTHIX CHCTEMaX KOHIOGHCAT
B3 HATPEBATEJBUNX DPHOOPOB BO3BPAUIACTCH B KOTEA WAH B TEMJOBYKI) CCTh
camoTekoM Gaarofapa HAKJIOHHOMY HJH BePTHKAABHOMY ROJOKeHHI0 Tpybo-
fpOBOJA, 4 B PA3OMKHYTHIX CHCTEMAX KOHAEHCAT MOCTYMNaCcT B CnenHadbHb &
04K, HasHBaEeMBIi KOUZEHCAIHOHHEIM, H3 KOTODOrOo OH N€PEKAYUBAETCH B
KOTEJ HJIH B TeNJIOBYIO CCTL ¢ NOMOIILIO HAcoca. _

[To MecTy pacnoJOKeHHs NAPOUPOROAA H CXeMe CTOSKOB CHCTCMH f1apo-
BOTO OTOIVICHHsS MOXKIO BETOAHATL TAK XKe, KAK # CHCTEMSI BOAAHOrO 0101-
JEHHS, T. €, ¢ BEPXHHM, HHKHHM H TPOMCIKYTOUNBIM pachnpenesexsHeM napa
npH OAHOTPYOHOH H ABYXTpYOHOH cxemax oGCTyKHBAHHA HArPCBATC/ALHBIX
npHEOpOB.

[Tepexoanm K paccMOTPeHHIO OT/IENBHLIX CXEM.

Ha puc. 11.76 nokazana ¢xema 3aMKHYTOH cuCTeMsl HapOoROro oronJeHas
HHSKOTO JIaBJEHHH ¢ BCPXHUM pacnpelencnneM mnapa. {lap us kotaa no
MNIABIIOMY CTOSKY [ BCJEACTBHE PA3HOCTH AARJEHHH B KOTJe H B HaArpepa-
TeJLHLIX NpuGOpax MOANHMAeTCT B MAarucTpandbHbifi maponporos 2 u apasee
N0 MAPOBbIM CTOAKAaM & ¥ OTBEeTBJCHHAM 4, cralKenubiM MapoBRMH BeHTH-
ASMH, AOXOAWT A0 HATPEBATEABHBIX MPKOCPOB. 3JeCh Dap KOHACHCHPYETCH,
OT/laBA% B OTAMJUBACMOE MOMCILENNE Yepe3 CTeHKH NPHOUDOB CKPLITYIO TeN-
JoTy napoobpazopanun. (O0pasyiHica NPH 5TOM KOHZEHCAT 10 KOHjeHCa-
MUOHHLIM CTOAKAM 5 H COOPHOMY KOHABHCATONPOBOAY 6, MPOK/AAALIBAEMOMY
¢ yxaonom (He menbmie 0,000) B nampaBfeHHH ero ABHKEHUH, CAMOTEKOM
BO3BPALIAETCS B KOTEd, HAXOQUAMKIACA 3HAYHTCJLIIO IHKE HarpeBaTedbHBIX
nprbopos, ¢ TeM 4ToOH cTON6 KOEAeHcaTa A ypaRHOBEIIWBAN NABJACHHE Ta-
pa B korae. Hanpumep, npd IanacHHH mapa B KOTAe Puss==20 klla croab
KOHACHCATa i1 JONXKeH ObITh He MeHee 2 M.

JLrs wopMaaoHOre yiAaJjenids BO3NYXA H3 CHCTEMB /\MaMeTP KOHJeHCa-
TONPOBOAA B paccmaTpHBaeMoll cxeme goaxen OWTh TAKHM, YTOOH CTekaio-
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Pug. [1.76. Cucrema rnaposoin OTOOABHWS € Bepx- Puc. [L.77. CHMcTeMA mEpOROTY OTOI-
HEM DacnpeneneHdMeM Oapa ; ACHHY © AUXRBAM  pacupeAsatHEEM
o) d

Puc. [1.78. CxeMa DPR3OMENYTOR CHCTCML M2POROre OTONACHAA HH3KOFD AuBAcHNs € Repe-
kaqakof moAlCRCATA

4 — FUPHIOHTaNsHAR NPOTOYHAA oaHOTPYGUAY; 6 — & NPOMEMYTOUHAIM pacupearcncideM Napa.
! — popnencaruwmit Guax; 4 -- AatOC AR NEPEKEUHH KOUjsneata; § — KOHASECATOOTROANHX H

AN KOHAEHCAT 2anoansd He 60Jblle NMOJOBHHE JHaMeTpa TPYOH. CoGao-
AeHHE STOr0 YCAOBHA NO3BUJAAET BO3AYIIHOC MPOCTPAHCTBY KOH/AESHCATONPO-
BOJA C NOMOILLLIO TPYSHl 7 cooBmuTL ¢ arMochepoit 4. MecTo NpHCOEANHEHNS
TpYOBL 7 K KOHAEHCATOMPOBOLY ZOMKHO OHTH Bhilie ypopra Bodu [I—II
(oM. prc. 11.76) me menee uem na 250 MuM; 3anopHylo apMarypy Ha Hed me
yeranasgasaior, IIpy 3TOM YCAOBHM MAarsCTpPAa/bHbBIE KOHACHCATONPOBOJ HH-
KOTAA MOJBOCTBIO He Byjier sanonnatses sofof. Takue cucTembl HA3HIBAIOT-
CHd CHCTEMEMH NapoBoro OTOIMJIEHHA C “WYXHM» KOHAEHCATONMPOBOIOM.

[Mpu Goaplo# NpOTANKEHHOCTA MAapONpPOBOAA B 32MKHYThIX CHCTEMAX JJs
YMEHBIICHHEA 3&raySJeHHs KOTesHHX KOHACHCATONPOBOJ MNPOKAdANBAKT
HHJKE ypOHHs BOAB B KOTJAe. TdKOB KOHAEHCATONPOSO/ HA3LIBAIOT «MOK-
PEIM», TAK KAK OH BeCh 3alOJHHeICR KOHACHCATOM. DO3AYX YA4NAETCH H3
CHCTEMEB] OTOIJICHHS ¢ €«MOKPHM» KOHIEHCATONPpOBOAOM qgcpes3 CIeuHaAbHYO
BO3AYIIRYK cerh M3 TPy AraMerpom 15-—20 MM, HPHCOSAMHACMYIO K KOH-
JeHCANMOHHEM CTOAKAM HBblUe BO3MOXKHOTO YPOBHS KOHAEHtatTa B HHX
Ha 200 mM, _

Cucrema NapoBOrO OTOMJACHHS HH3KONO AABJEHHS ¢ HHXHHM pacnpele-
JenHeM Napa OTAMMALTCS OT CHUTEMBI ¢ BCPXHHM DACHpe/le/IeHHEM IJaaBHbiM
06pa3oM pacnoOoKCHAEM MAarHcTPaNbHOrO Naponposoia, APH KOTOPOM
YCTPaHBAKT CHEHANbREIA MAAPABAHYECKHR 3aTBOP & HJAA yCTaH2BIHBAIOT
BOZOOTBONYMK Y AA/bHEro CTOHKA AJAH OTBOAA KOHACHCATa H3 CTOSKOR H
MarncTpadsHoro maponposofia (puc. 11.77).

Pa3oMKHyTBIe cHcTeMp TtapoBoro ortosiicHHa (pme. IL.78) wpamenswor
TpE AaBJCHHM NMAPA Puus 30 KI1a u Buine. B oT/ik4Ae OT 3aMKHYTOR CHCTe-
MM KOHAEHCAT B Hell CTeKaeT 1e B KOTeN, 2 B KOHAEGHCANHOHHBI 64K, OTKy-
AA4 H&COCOM, BKJKUaeMBIM ABTOMATHUCCKH HJH DBPYYHYID, TOZaeTCd B KO-
Te1. B 3THX CHCTEMaxX TapoBOr0 OTOIIEHHN OTONHTEAbHLIE MPHOOPE MOryT
OnTh pacnonoikelbl Ha MPOH3BOABHON BEHICOTE N0 UTHOUWCHHRIO K KOTAY.

154



[Tpu cxeme NapoROrO OTONJEGHHS € MPOMEXYTOUHLIM pacnpede/ierHeM
napa (puc. 11.78,6) naponpoBol MPOKARABBAKT M0 NOAY HAE 10J TOTOJ-
KOM OHOI'G 43 3T2Kell, 94T6 3HAYHTCALHO coKpallaeT (Jecrojie3Hble MOTEPH
TenJa H YNPOLLlaeT MOHTAXK CHcTeMsl. OUHAKO BLIECTRHE Psia 3KCITyaTa-
OHOHHLIX HCAOCTATKOPR (KONACHCAT CTEKACT MO CTOSIKAM TIPOTHB ZIBHIKEHHH
HAPa, CAOKHO YIAIATh BOSAYX KE CHeTeMR, BOabiNas BEPOATHOCTL BO3IHEK-
HOBEHNA THAPABIHUYECKHX YAAPOB R Jp.} TAKHE CACTEMBl UTOILIEHHM, TAK e
KAK H CHCTEMB C HHXKHHM pacupcaegenHeM mapa, OOJBLIOrO NMpHMEHEHHH
He HMEHT,

Ha puc. 11.78, ¢ noxasana ropH30HTaAbHAN OIHOTPYOHAA MPOTOMHAR CH-
CTeMa, IKOHOMPYHAA M BNOJHE NPHCMACMAA IAA OTONJCHHA GOJbLIHX TO-
MeLleHHA 35aauil B |—2 3Tama, B KOTOPbIX He TPeOYeTCs HHAWBHAYAJIbHAH
PCTVIHPOBKA TCIA00TIAYH NPEGOPOD.

Beprukanhunie 0JJHOTPYGHBE CHCTEMB OTONJIERHA C TCTJIONOCHTEIEM Ma-
pom B CCCP mHpOKOro npHMeKeHns He MOJIYIH/IN.

§ 89. Koncrpyrmugisie ocoBeHHOCTH CHETEM NAPOROIO OTONNEHUS
BEICOKOIrC LABNEHMA

[TapoBoe oTONJEHHE BLICOKOTO AABJACHEA Pase>>0,17 MIla o0uiuko npume-
HAXOT B TeX CJAYYdNX, KOTA4 nap Bopalarhisaercd B 3aBOACKHMX KOTE/bHBIX
H OCHOBHHM NOTPEOHTEIEM €T0 SBASCTCH NPOH3BOACTBO.

Yaeda ynpasiaernnsd W cXeMa fapoBOTrO OTOMJEHHS BHCOKOrO AABJARHUA C
BEPXEHM pacnpeAe/ieHueM mapa nokazadb Ha puae. 1L79. Tlap us KoTeanHOH
TOCTYHAET B Y3ea YIPaBaeHHs ¢ JABJACHHEM Pus==0,6 MIla. Tlap taxoro
JaBaeHns 1pedyerest npowasonctsy. [asm pacnpegeneHHs napa VCTaHOBJEH
napopacTpeieuTebHbll KONAeKTOp [ ¢ ABYMS OTBETBACHHAMH.

Tak Kkax nas cucTeMbl OTONJEHHSA 3MAHHA IAp MuMceT OLITL HCNOJIL3OBAH
C MABAEHUEM [las He Bhine 0,3 MITa, to aas nouuskesws aansends c 0,6
g0 0,3 MIla nepes BTOpPLIM MapopacHpedesuTeAbHEIM  KONACKTOPOM YCTa-
HOBJAEH PEJlYKUHOHHBID Raanad 2 ¢ ofpojiHol aWeaded § (Ha cnydad peMol-
ra). Ilocae peAVKUHOHHOTO KJIanaHa YCTARHOBJAEH NPeAOXPAHHTENBHEH KJa-
nanr pHYa#Ioro THAa 4, OTPEryJHPOBAHHLIA Ha pPrs=0,d Mlla. J[lnsa
HaOMIOAEHHS 38 fdBIeHHEM HA KOMJARKTOpAX #HMewTes manomerps d. M3 Bro-
poro NapopacnpelcanTeILROro KOJJEKTOPa RAp WOCTYNaeT Mo rJ1aBHHM CTO-
AKAM H DapoinporojiaM 6 W OTONUTENLHBIM CTOAKaM 7 B BarpcbaTcJbLHLie
npubop. ¥ npubopoB Ha MAPOROA B KOHABHCALMOHHOHA NOABOAKAX YCTAHOR-
JCHL! DENTHJH 9; onH ncoGXoadMLl aaa Toro, 4Toln yMeHbIIaTh HPONYCK
lapa B KOHIeHCATONPOsOA M BHKAKYATE npAGope. B cHereMe naposoro
OTOIIEHNs BHICOKONO KABJEHHS BOJHHKZIOT 3HAYHTENbHhie TepMHUECKHE Y-
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muennst rpyGonpozoaoe (o 1,6—2 mum ua | m). JAA KOMMOEHCALKH YIJIH-
[IeUHI HCIOJR3YIOT NOBOPOTE TPYGOMNPOR0AS H HA Hps MOJHIIEHHBIX M@rucT-
paJbHLIX TpyGonposoiax YCTARARAMBAIOT KommercaTops 8.

Creremul napoeoro OTONNACIHS BLICOKCre IABJACHHA MNPHMEnsior TOJNLEO
pasoMKHYTHE, T.C. C KOHASHCANMOHHLIM GAaKOM H HACOCOM AJA TIepPEKauKH
konncHearta. Jas npcioTBpalieHns npopLBa N2pa i3 OTONHTEILHEX npubo-
POB B KOHACICATONPOBO.L H KOWIEHCAUHOHHN GaK YCTAHABAMKAKT KOHLEH-
caTOOTBOAMKMKY 10 HAR NoAuopHuie WAR0H, KOTOpHe MPONYCKAIOT KOHACHCAT

¥ 3a[epKHBAIOT map.

§ 90, OcnoBHbie CBEJICHMA © pacHaTe MAPONpoOBoAOR
M KOHACHCATONPOBRCHOB CHCTEM TIApPOBOTO OTONAeHMA HMIKOro
M BLICOKOTO JaBREHMS

B omHYUC OT CHCTeMbl BOASHOrO OTONeHHs TPyGONpOBOA CHCTCMBEL M-
POBOr0 OTOMNCHMY PA3ACHAACTCH HA napPOoNPOROA H KOHISHCATONPOBOM, 1o
MeTULI pacueTa cHeKX CHCTCM AHAJOTHHEHSL

JlaRJACHHC NAPA B KOTIE Pyps NPEHEMAIOT K 34BHCHAMOCTH OT MPOTAMEH:
HOCTH MApPONPOR0/A, COSAHHAIILEIO KOTEH ¢ Haubonee yAANCHHBIM HarpeBa-
TeJbHLM OPHOOPOM.

TIpOTAKEHHOCTB, M . .+ = « » » = OO0 80—100 100—200 200300
Nasnewne napa puss, KIla . . 4 - - 9 10 20 30

BoJjiee BHICOKHC TABJIGHNS NAPA Pig, pankbie 70 kTla u Goixee, NPHHAMA-
0T TPH TENAOCHAGKEeHWE TPYNIEl SAAHKA OT OBOA KOTEsSbHOM.

PacnonaracMLM EasieHueM Ha TpPeojloJiende COMPOTHBCHHH TPCIHA H
MECTIHX CORPOTHRJIEHH B Mapouposoie CHCTEMEl OTOMIEHHd ADIAETCA pas-
HOCTh LABJCIHI mapa B KOTAC (HJAH B TeILOBOM OYHKTE HOCJAE pPeRyRTOPA)
3 Tmepej BeHTWJACM HanOoaee yAAJNCIHOTO npubopa OT KOTA2 (0T TEl10BOTO
OYHKTA).

Ha npeooaeHlie CONPOTHBJACHHE BeHTHIA H OTONHTEILHOTQ npuabopa 8
CHCTEMAX HU3KOrO AABACHHS HPH CAMOTEUHOM KORACICATONPOROAE OCTABJIS-

o7 aapiedsde we menee 1500 [Ta, oGune 2000 IMa; npe 1anopHOM KOHASH-
caTonpoBCae

»

Py
pl! - 0,95 ]

L
e py -~ AABNeWHR 7 KURICHCATOMPOBONIE TOC/E HAIPEBATEILHOTO npabopz, [a.

(11.81)

B cucTeMe MapOBOro OTOMJeHHS HMAKOTO Jap/eHHs NOTEPH NaBaelHil Ha
TpCHHE NPHHHMAIOT B pasMepe 65%, a Ea MeCTHLIE conpotuBaenus — 35%
(MenLze, TemM B CHCTEMAX BOASHOIO OTONJIEHUA} NOJHOH MMOTEPH AaBJEHHMA.

Bo3MOKHAR CPEANAs NOTeps AaBACHUA Ha TPeHME Rep, a, onpenens-

oTCh nu opmyne

0,65 (Pg — Pu)
2

- (11.82)

Rq;p —

TAe Pa ¥ Py —- LABJICTHC TAPA COOTRETCTBCHHO MPH BLIXOAS K3 KOy HAR B TE[UIOBOM BRO-
A¢ nocTe PEAVKTOPa H D KOHIE DApoupusoia Mepeil REHTHIEM OTONKTENLHOTO npuBopa, ila;
B/ — pavRa [EpoapoBoa OT KOTIY Hid TeIIOBOro BBOAZ AQ nantonee yAANEHHOrO Hpe-

. Dopa, M;
0,65 — 08 1OTCDE JABNERNA HA TPeHHC,

To sennunne Rep M NO TENIOBUH HArpy3Re YYacTKOR, KAK H TIPH pacuere
CHETEM BOASHOTO OTONJEHHS, MOAGKPAT /AMaMETPHl NAapeipOBOACE, HOAL-
aysics pacueTHOH TaOJRIER wan HOMOrpaMMol, _

BefHuHHbl K03()HHLHCHTOB MECTHOrO CONPOTHBIEHHA B CHCTEMAX Hapo-
BOI'O OTOM/ACHHS NPHHUMAIT TE e, 9TO H B CHCTEMAX BOAAHOTO OFOILICHHA
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(cm. npra. 10). FloTepy RaBaeHEs Ha Npeoioaeude MECTIIHIX COTPOTHBAEHMS
NOACHHTHBAIOT N0 TAa0JRNE, COCTABIENNOH AAA NAPVEOrO QTONJEHHS HH3KO-
Io JaBJaenis, HAH 10 HOMOTpaMMe.

Bee aaWARe, noayueHHse B TPOUECC? PACULTa NAPONDODROIR, IAROCHT B
Saauk caeayiourelt popmul (rada. 11.19).

CyMMmapHLIle ToTepr JamieHdus (Ma Tpeuue ¥ MeCTHEHE CONPOTHDJICHHS)
No OTAPJbHMM BeTKaM naponpuBsoja CHCTeMBI OTOIIJICHHA, HC CUHTAH XK
O0IIEX YHACTKOB, He MOJMKIE pas3nuThes Hoaee yem Ha 25Y.

JuamMeTpnl KOHZEECATONDOBOOR O0hUNHG  ONPEeAeasioT no TadxiuaM B
32BHCHMOCTH OT MX AJHHBH, KOJMYECTBA TeMIad, BHICAACMOro MNAPOM TpH

KOHJeHCaukH, H BHIa KOII- '

’ o TabGnuua 1% Pacuer naponposoga cucTems na-
ACHCATOMPOBOTA  («CYXOH?,  popore oromnemws WM3xoro gasnelins
€MUKpPbIfs, BEPTHKA/IBHbBIM, _

TOPHIOHTAMLITHIHA), & r
£ o @ | - 2
Takum ofpasom, rujpas- g AEIMEEE e N
JARYECKHH PacueT CHCTeMHl na- 22 |olel ol glel|dlel o x3

POBOTO OTONACHHUS HHIKATO
NABJEHHA HMeeT TY ocoGeH- 1 2|l3la|s]|s
HOCTE, YTO MNAPONPOBOAH H
KOHJIEHECAaTONPOBOAE  PAaCCUH-
ThIHAWTCE OTAEJABHO M HE COCTARAAKT ONHOrO OSLIETO PacueTnoro XoJbla,
KaK NpH FHAPABJHTECKOM pacuere CHCTeM BOZSAHOIC OTONJICHMS.

Haa obcenevernsa HecmiyMEOR padorW CHOTEMBl H UPELOTBPAIMEHAN THA-
PABJMUECKHX YilAPOB, KOTOPEHE MOTYT NPHBECTH ¥ NODDEIKJACHHIO NIapomnpo-
BOZOB, CKODOCTH JABHXKCIHSA Napa B IIHX NDH NMONYTHOM JARMKEHHM ifapa H
KOHAEHC2Ta HE JOJKHB MPERMITATD UPH HU3KOM aasieHud 30 M/c, npH BH-
cokoM — 80 M/fc, 2 nmpH BCOTPEUHOM ABMIKENHH Lapa H KOHACHCATA COOTBET-
eraexdo 20 u 60 m/c.

Tourklli pacyer naponpoBosa CHCTeMBl BLICOKOTO AABICHUA MPORIBOAAT
no roMorpaMme H TalJARIAM, COCTABJICHHLIM € YUYETOM H3MEHEHHH NAOTHOC
™ (06heMAO Macck) napa.

[MoTepn ZasaeEnsi B MECTHHIX CONPOTHEBICHEAX ONPCACAAIOT METO/A0OM Sa-
MCHBEI HX 2KBHBAJCHTHOH AMMHOH, NpCACTaABAaciued coloil anuuy TpyGorpo-
BOJA AAHHOTO AHAMETPA, HA KOTODOH NOTEPS HE TPEHKe PABYa LOTCPC B Me-
CTHOM COMPOTHBMAEHHH mpH Ko3dhnuuenre {==1. [loTeps nasnerun va mecrT-
HBIE COIPOTHBIISNINS B AOMSIX OOLICH BCANYHHE CONPOTHBIACHES TPYGONPOBOAa
B CHCTEM&X LAapOBOrg OTOIEHHE BHCOKOrQ LaBdeHHs cocranazer 20259,

-]
.
w
-
<

§ 91. Onpepeneune pasmepor koHfeHcaukomnore Gzxka M norbop Hacoca
AN nepeKaurM KOHARHCaTa

KorzencanHoEHE 63K B PAa3OMKIYTLIX CHCTEMZX MAPOROIO OTONJSHHS
CAYAHT CMKOCTDLIO /15 KOHAGHCATA, CTEKAWOMETO W3 OTONHTEIbHLIX MNpH-
Gopos.

[Tomesnylo cMKOCTL KongeHcaunorrore 0Oaka Vie, M3, onpemeasior no
(opmyae

3,6Q

i1.
kr6 P (1:59)

Vlt.ﬁ s

rie Q- Tennopan MOMFOCTE CHOTeMH, BT;

Ry6 — RO3OATHERT 3annABeHRA Oaxa, pasAand 0.8,

r-— TeI0Ta N2PooBPIIORAHAL; APN TMAPR HHIKOTO AAPMENNS ons NPENMMACTCH pABHON
2260 g/

. p—HI0THOUTh (LEbeMHAA Macca) KoHpeucata npa &0° C, panmas 965 krfwd
[IpoussoautenptocTs Hacoca Vgae, M3, 279 mepexauxkuy KOH/(€HcaTa NpH-
HHMAIOT pasHOH KOJHY4€CTBY KOHAEHCATA, NMOCTYNAIOUIErs B TeuelHe 2 u:
Vaac e QVN-G kli-ﬁ- {II -84)
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[aBnense paac, [1a, KOTOpOe NQIKEH PaspuBaTh Hacoc NPH Mepexauke
KOMJIeHCaTa, PaBHO

Pane = P+ £ (RI4-Z) 1= pg (A 4 1), (11.85)

rhe py — PACOETHOE AanfeHie 1apa B KOIIC, Ma,

T(RI+Z) — cymma [BAPIBNMHCCKHX NOTCPL BO BCACKBAIOWEM H narderateasion TpySo-
apoBozex (ipySonporniax or Gaxa Ao xotaa), [la;

Ah — pasnocT OTMETOK HEMHCIQ YPOBHS ROJIH B KURACLCALEOHHOM Oake b YPoBHSE BOJAM
B ROTIC, M;

P — [IQTHOCTS KOHAESHCATA, KM,

Hacoc cneayeT yCTaH&RJAMBATL ITHIKe YPOBHR JAHA KOHAeHCaUHOHHOTO B2~
Ka HACTOJbKO, YTOOLI THAPAB/HYECKOE JaB/ieHHe cToaa KORJXEHCATd OT JHa
Gaka 10 OCH Hacocd Obino GOJbIIe COTMPOTHRJICHHS BCACLIBZKNILETO TpyGo-
npoBo/a. Jro NpefoTEpaulaeT BCKHIAHHE KOoH/leHcaTa B0 BCACHBaIOUIEM
TpybonpoBOAE.

§ 92. OBuwecTpoutenchbie paboTel, CEAlaHMbLIe C YCTPOWCTBOM CHCTeM
BORAHOro W NAPOBOro OTONISHKS

UHkeHepLI-CTPOHTENH, IPUSKTHPYIOLINE 3aHN, AOIKHE YBASHIBATD BCE
KOHCTPYKIMH K LJIAKAPOBOYNEIE pelleniy ¢ rabapUTHBIME YCTAHOBOUHRMH
pasmepaMH (MOHTAIKHLIM NOJOMCHHEM) 3JIEMEHTOB CHCTeMbBl OTOMJIEHBA.
B yepTexax HeoGXOZHMO TOUEQ YKa3HBATL Pa3Mephl HALE AJA OTOURTENL:
HHX NMPUGOPOB H OTBepeTHH AN TPYOONpPOBOAOB, Pa3MEpHl (ryH1aMeilTOR [IOA
o6OpY/lOBaHHE B MECTOMNOJO0KeHHe HX MO OTHOLIEAHIO K CTPOHTEABHRIM KOH-
CTPVKUEAM, PACCTOAHUS OT CTPOUTENbHEX KOUCTPYKUHMA jgo GopoBa, ABIMO-
BOP TpySH H AP. ‘

Jlo #auasna MOHTAXKa CHCTEMH OTOMMEHHsi H 0GOpYROBAHMSA KOTEJ1bLHOH
JO/KHEL GbiTh 34KOHUEHL CAeAylollue 00ilecTpOHTe/IbHbIE paGOTH: .

a) MOATOTOBJEHH (rysiaMentul A5 o6opyloBaKud KOTeJbLHOH U OTBEP-
CTHA B HMX JIAfl aHKepHBIX B0ATOS;

$) BuepHe 3aKoHUYEHLl MeKAY3ITaX<Hbie NePCKPHTHA, CTEHH H MEPropoi-
KH, Ha KOTOPHX YCTAHABAMBAIOT OTONMTE/Ibkible MPHOOPH H ApYrie CMER-
Tbl CHCTEMbI OTOMNJCIHS,

B) MOArOTOB/ieHH OTBCPCTHS B NEPeKpHITHAX, CTEH2X H Ieperopoikax
AJs npomycka B HEX TpyOonposoaos; '

r) yCTaHOBJeHH OKONHBIE KOPUOKH ¢ PaMaMH H IOJOKQHHLMH AOCKAMH;

2) MO/AHOCTBIO TOArOTOBJACHE B CTeHax GOPO3JH AN Tpy GO pOBOAOE
(npu cKpETOR NPORAAAKE);

) OHITYKATYpeHH NOBEPXHOCTH CTEH B MECTaxX yCT2HOBKH HArpeBaTedb-
HHX NPHGOPOB H BPOKNAAKH TPYSOIpPOBOAOE;

*) MOArOTOBJSHH NOIOMBHLIC KAQHAAL AJ# MNPOKAAAKE B HHX MArACT-
pPanbEbIX TPYOOIPOBOILOB;

3) HaHeCeHbl TPYIHOCMBIBAEMON KpACKOR 1a BHYTPEHHHX CTeHAX DCEX
nOMELIEHHH 3aHHsI OTMETKH YHCTOrO MoJia.

Paamepsl oTBepcTHil B GOpo3A B CTPORTEIBEEIX KOHCTPYKUNMSX MPHHHMA-
or 1o Ta6a. 11.20. OTpepeTs B (yHAaMeHTaX JAABAR H COOPYMCIHR AR
BBOMA W BHIMYCKA TEMJONPOBOLOB HAPYIKHBIX ceredl TCOAQCHAOKenHs JOJIK-
HE ObTh He Meree 40240 cm.

TIpH BLIIOJAHEHHH CHCTEM OTOMAEHHA HHAYCTPHAALHBIMH METOAMI CTPO-
AT/ bHblE KOHCTPYKIHH HE AOJKHE KMETE OTKJUHERHE B pPa3Mepax Ouablie,
yeM OIli AOMYCKAKTCS TCXNHIECKUMU YCNOBHAMH HA NPOMSBOACTBO COOTRET-
crByomux BHAoB pabor. Tak, nanpeMep, OTKIOHCHHE ocell oTsepcTHR B
MepexpuTHAX 0T o0meH BepTHRANLHOH OCH, npoxojiAmed 4epe3 OCh CTOA-
kOB, Jonyckaercs He Gosee 10 MmM; OTKJIOHCHNE MO OCHM OTBCPCTHHA 1K
33KAAJIKNH ARKePHBIX GouT0B B QYHIAMEHTAX 10/ HACOCH H BEHTHJIATOPL —
pe Goaee 10 MM, OTKJOHEHHE 110 BHCOTE 3TaXKa MEXAY OTMETKAMH HYHCTBIX
noJ0B =415 MM.
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OronAreaseble  GeToHHEE TaGnwua 1120, Pasmepsl otRepcrMii ¥ Soposy »
NaHeJH YCTaNABAADAIOT o0j- STPOMTENRHMX KOHCTRYkuusx gns vpySonponcjos

Cucrembl oTonneHmMs
HOBPCMCHHO € HBUOSBEIEHHEM

CTPOHTENBHBIX KOHCTPYKLHH. =

(fostoMy nmpwm BosBelienun E .z | Pasep coposma
3TENA JIOKHH OBITh TOYHO ;:_;E il i
pasMedeHBl MélTa HX ycoTa- TpytonporoX :mi

HOBKH H MOATOTOBAEHLlI OT= gfg ) —_—
BepCeTHA A8 OPOINYyCKa coe- £RE wa rAyGEua
AMHEHTEJAbHBIX MCIKTY5Ta X~

HLIX BCTaBOK. HPH yerpo#ct- Crosx  oanorpyOuod 16X10 13 13
BEe (PYHJIAMEHTOB MOJA MACOCH  cueTeMis

H BEHTHASATOPHL CACLAYET CTPO- JIB; eTOAKA AByXTpyO6- { 16X10 | 20 13
TO DYKOBOACTROBATBCH HpO- | oN CHCTEMU

. ekToM;  GoJblIoe BEHMaHue g:,f”’?f'“zue;mfp“w loxie | o 4
CABAYET YHACMATH MEPOUPHA-  [answfd crosx 2020 | 20 20
THAM MO 3BYKOHSOJSILEH H  Marucrpanu 25230 s -
CHIDKEHHIO BEOpaLun.

Fnapa 16. CHCTEMBI MAHENLHO-NYYHCTOIO OTONNENMS

§ 93. OcoBennoOCTH CHCTEM NaHeNLHO-NYUMCTOrO OTOMMNeHMA

B cucremMax naHeaLHO-NYYMCTOrD OTONJIEHHS B KA4eCTDe HArPeRATEN bHOH
TIOBEPXHOCTH HCTONL3YIOT HCKYCCTBEIIO ofiorpeBaeMble CTERbI, IOTQIOK, 10U
HAH CRElHaNbH0 H3rOTOBJACHHLIE NaHeJW UPHCTABHOTO H NOADCCHOTO THOA.

Ilaa monydends Takux nosepxHOCTefl TeNJOOTIAYH B YKA3aHHBIX KOHCT-
PYKUHSX 3afenniBaloT TPyGHE Heboasimoro axamerpa (puc. 11.80), npokaa-
ALIBAKIT 3JMEKTPHYCCKHA Kalenb HAH YCTPAHBAIOT BO3AYXOBO/M ¥ KZHAJDL

Tensonocutesnem B cHeTeMax ManeJnHO-AYIHCTOrD OTOMICHHA (kax u B
APYrHX CHCTeMaXx) MOryT GHTb Boja, nap, BO3AYX HIH 3JeKTPHYCCTBO,

HEPBHE CHCTEMLI HaHPﬂhHG-le'JHCTOI‘O OTOIJCIIHA C HAarpesdTeI9aMH H3
TPYO, 3aaeaaHnbiMu B 6eTOHe B CTEIIC H B noay, Owau ocymectsaens B Ca-
patose 8 1905 r. TaranTaunuM pycexum umxenepoM B. A, SXuMOBHueM, a
qepes 10 JerT ux nmacyuthiBasock 10 ropoaaM PoccHu yixe Goaee 100, Stor
3aMEUATEJLHLIA BKJAA B PYCCKYI OTONHTCJALHO-BEHTHARIHOHHYIO TeXHHKY,
yAceTOeHHbill naTeHros b Poccru, Avrann u lepmannn, craa navanom pas-
BHTHS HAHENBHO-AYYHCTOND GTOMAEHHS.

[Ipanuanransvoe oTARYHE MAHENBNO-TYIHCTONO OTOLJEHHA OT OGLIYHOIO
BOAAHOMD W NMAPOBOTO C OTOMHTCABHEIMH NpuGOpPaMH, DAIMCIIASMEMI 1O/
OKHAMH, 3AKMIOYACTCA B TOM, 'ITO TOMEUIEIHA O00rpesar e raaBHLIM 00pa-
30M TEN/IOM, M3JyUaeMEIM HarpeTLIMH MOBEPXHOCTAMH OIPAKIAI0MHX KOHCT-
pykuMi #iH CHeUkaJLHux madeaeir. [lpu HarpebanmEy notoaka 10Nsko 20—
25% Tenua oTAAETCH NOMEMIEHHIO NYTEM KOHBEKIHH.

Kpatepnem sddekthrnoctd m060i cicTeMbl TaHeNbHO-AYYHCTONO 07ON-
JAEHHA B FHTHEHHYCCKOM OTHONIEHWH CAYXKUT CpelHslst HOBepXHOCTHAR TeM-
neparypa DCCX OrpaKAeHHA NOMEIUEHHA, ORpCAensieMdn 10 CJAeAViouleR yn-
pomenaoi opmyae:

. — v For + T P -+ o Fox + To.c Fa 2 i Tealox . 185
R Fur+ Faut Fox+ Fac| Fua

A€ Tns, Tn.e, Tow, Tr.e, Tax — CPETHAR TEMIEPATYPZ NOTONKA, HAPYMKRLIX CTER CO CTOPOLM
TOMBHiCHNS, OKUH, BHYTPRHHENHX CTEH K noaa, “C; _
Frz, Fue. For, Fr o, Fon — COOTBETCTBYONINE NOREPRHOCTH OFPA K ICHHA, M2,

BriuucaeHnyo 10 3ToK (QOpMy/aC TCMOCPAaTypy HAILBANT T2KKe CpeuHe-
B3Bell€HHOH TeMilcpaTypoH.
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s HOPMAJAKKOrO TCTIOBOTC OIMYIIEHHS K SHMHEC BpeMH CpeAHCBISE-
UICITHAA TEMOEPATYPa B HAGM NOMeUleHUH AOJKHA COCTABIAATE

T & 29— 0,57, (11.87)

[Ton cHCTeMON NAHENRHO-NYYKCTOTO OTOILIEHAA CJAeLyCT TIOHHMATh Ta-
RYK) CHCTEMY, MDY KOTOPOI CpeaHesswelliéHHAs TeMNepatypa BUILUC TEMIe-
PaTYpH BOZJYX4, B TO BpcMdA KakK NPH KOEBEKTHABHOH CHCTEME OTOMIERHd
(mocpencTBOM KOHBEKTOPUE HJH DaNHATOPOB) CPelHes3BeUICHIas TeMiepa-
Typa Orpa}jeHdii Bceria nHze TeMmeparypw BOJAYXA, TaK KAK Orpaxic-
HHs 06OrpeBaloTcH B OCHORHOM STHM JKC DOJLYXOM.

CucreMs! MANEJBHO-AYYHCTOrD OTOMJIEHHS KPOME OYEBHAHBIX THIHCHH-
JecKHX NPEeuMyIecTs Nepel APYTHMH CHCTEMAMH WMEIOT CAelyoue TeXHH-
KO-3KOIIOMHTeCKHe AOCTOMHCTRA: COBMCIICIIHEG HarpeBaTedhHHX 3JIEMEHTOB
CO CTPOMTENLHBIME KOHCTPYKLMSIMH; CHHMEHHC pacxojia MeTaaz v Tpyao-
BBIX 3aTPAT Ka MOHTAK; yAyullende HHTepbepd 1IOMelLeHHA.

K crnenu¢pHuecKHM HeAOCTATKAM HalleJsHO-TYTHCTOrO OTOMJIEHHA OTHO-
eqaTed CACAYIOWIAE: HENMOCPEICTReEHOe DOJYUCHHC MeOeJH W ApPYrHX npei-
METOB, BAXUAHIIWKLCS B NOMELICHHH, YTO COLPHKEHO ¢ BO3MOMHOCTRIO KX
nopyH; OOMLIIASL TENAOKAX HHEPHUS CHCTEM, OCJCKHHAKINAA pCry/IHpoBa-
HHE TENJCOTRAYM Daneael; onacHuCTh 3acopod TPYO H CI0KHOCTb HX JIFK-
BHAALHH.

HMcloTea Pa3HOC/IACHS NO BOUPOCY O AOJATOBEYHOCTH HarpeBaTelhHHX
SMeMEHTUB H3 TPy, 8ajenannplx 5 GETOH, XOTH IPAKTHKA SKCNAYATALHH CH-
cTeM MaHeILIO-JVUECTOro oTounedns B Tedende 40--50 aer xocTaTodHO
y6enuTennHo OIPOBCPracT 9TH COMHeHus",

[1o KOHCTPYKTHBHOMY NPH3HAKY CHCTe@MBl MaHEABbHO-JIYySHCTOrO OTOMJE-
RS NOAPASACASIOT HA CJEAYHlHe OCHOBHGIE BH/ILI: NaHE/NbHBE CTEHOBHE
CHECTEMbl OTOIJIEHHA; CHCTCMEBI OTOILTEHHUS HATPETHIM TOJIOM; CHCTEMBl JYYH-
CTOrQ MOTOJOUHOTO OTOMJEHHN; CHCTCMEI OTOMJEHHS C NOjIBeCHLIMH H3Jyd9a-
OUIMME natieniMi, JlonycTumas CpefHss TCMICPATypa TOBEPXHOCTH MON-
OKOHHEBIX LaHenel — 1o 95° C: cTeEHBIX NaHeaed ¥ 30He BHINC 1 M Hajx ypos-
neM nojaa —45°C; nortoska npu BLICOTC noMelleHnfi Ao 3 » —30° C: nona —~
25—28°C.

Bo Bcex eayyasix Mapka GCTONMA, B KOTOPOM Pa3MeNIAaKdT HArpesaTetb-
HLie 97CMCHTH, A0KHA Obite He Menee 20 MIla mpu oGBeMHOA Macce He
menee 2250 kr/m

§:94. HowcTpyKTUBHBIC PelleHMA TNAHENbHO-NYYMETOro OTONNeHWA

ManearAbie CTCHOBLE crcTeMBl oTomenus. Cacrema ¢ MOROKOHHLIME Oe-
TOHHHIME Naressmu, upeasoxentas npod. H. ®. JIgpuaroM, asisercsa npe-

1 K, B. Tuxomupos. OnHT KCMAYATANEH CHCTEML JAYYHCTOrO oTonacund, — CTPOHTeNL-
H4A OPOMHULICHHOCTh, 1854, N 3. o S -
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MepoM Tanphefiedl paspafoTkH WA CTEHOBOro OFCILIEHHA B. A. Sxumo-
suua (cw. § 69). 31a cucTeMa BBeieHA B NPAKTHKY ZKHIHMHOIO CTPOHTENDL-
crBa B 1952 r. ¥ B HacTOsUiee BpeMs IIHPOKO IPHUMEHSCTCA D PAAE FOPpOACS
Coserckoro (Lo03a # 32 pySemom. :

JlpyrHM TIpEMepoM COBeDUICHCTBOBAHHS [I2HENBROTO CTENOBOrG OTOMJeE-
HHN MOAKET CAYIKHTL CHCTEMA OTOMJIeHHA ¢ JIEPEropoAoHHhiM i OCTOHNEIMH
manensiyi (pue, 1181}, npeanomenHas Kau/l. TCXH. HayK M, . KuceunsM 1
RUEpBLIC OCYyllecTBJAeHHus 8 1804 r. B A0Me €O CTERAMH H3 KEPIHYHLIX Ovio-
xoB. B nocaegsnc roAs 5Ta cHcTeMy Oblia MOISPHH3HPURAHA TPHMCHIHTEAb-
HO K THIOBBIM OPOEKTaM MKHALIX 314K,

B 1961 r. AxageMueii CTPOHTEALCTDE B APXUTEKTYPHI YCCP copMecTHO
¢ HUM cannrapuoit Texunky ¢ oBopyoBakis 3IaHHB H COUPYHEHER (Ku-
en) Gbia paspaborana, a i 1962 r. ¢Tana MpHMEHATLCA NAHEIbHAA cHeTeMa
OTOIAEHRS RPYHHOTaNesHpX spanni (puc, 11.82).

CTOfIKH 2TOM CHeTeMLI OTOMJIeHHS CJYXAT CJHOBPCMEHHO HarpeRaTClIb-
HEMH 2;1eMCHTaMi manenu uw Moutupyiorcs no [I-u0pasHoi cxeMe ¢ paciuo-
NOSKeHHEM (10/UEMHONO H OMYCKHOIQ YYacTKOB CTOARA B mpeAestaXx OaHO-
0 MOMCLIEEH:. B KayecThe TCMJAOHOCHTENS LPHMEHSAIOT Neperperyio kolyc
napaMerpamu 130-—70°C. Tlpr moHTaxe CHCTEMBl OTOMJEHHs MOC/ACLOBA-
TeJLHO COSNHHRIOT CTOAKH MO BCeH BRICOTE A0MA CHELHANbHBIMH COSARHH-
TeJbHLIMH CKOOAMH.

Ec/i HarpeBaTCALIGLIE 3JEMEHTH lPH YCTPOHCTBE INAHEhHO-CTCIOBOTO

OTOMVICHHUS 33aMOHUAMYKBAIOT B IIAPYIKHHE CTeHb, B OCOOCHIOCTH B HOJOKOR-
Hble YUSCTKH, TO CACAYET UX Han(oJee TILATEABHO H30JMPOBATL CO CTOPOHBI
¢cTeHbl, YT00R H30eXKaTL 3TAUYHTENEHBIX L1OTeDh TCNA4d. Ecan xe nanenH pas-
MEIZIOT D MTEPErOPOAKAX, TO HITHIIIHX NOTeph TEMIZ MOXKIIO HE 0O4CAThCA,
TaKk KaK TerJ100TAada APYroff CTUPOHOH NaicjaH HIET B CMEXHOC MOMeIle-
HHE.
- CrcreMa OTOTIGHHS HArpeTsiM NOJOM. B Bume npumcpa na puc. IL83
MPCACTARNEH IMIaK 3444 OKHAAHHA BOK3ana, KOTOPHI ¢ 1952 r. orannupa-
erci HarperuM nogoym. Jausa saana 16, mupuna 12,5 w Buicora 6,8 M. Peru-
CTPHl yaA0Kedn B Maccy GeTOHA NOusid, XOPOINO MPeAOXPaAHAIIIEro TpyOhl OT
koppoauu. TonmgHa caos Geroma OT TPYO /0 MOBCPXHOCTH 1OAA 60 mum.
Makcimanabias TeMiepatypa noaa 30° C*,

CileTeMa OTOUJEHHS HATDETHM nosom HauGosce lenecoobpasHa juis no-
Melnesuii GONBIOre ofheMa, HARPHEMep BOK3AA0B, 4HrapoB, BHICTABOYHBIX
DABE/JIBUHOB, CIOPTHBHLIK 3308 U T. /4. IIpH 3TOM 31aHKie MOXET MOTHOCTEI0
OTANMMHBATLCS NMOJOM, 4 B HCKOTOPHX CAyuasx B HeM MOTYT ObiThb W UpYyTHC
TennoonTAaoNMe NoBepxHocTH (IOTOJNKH, CTeHH, pailiaTopll, KOHBEKTOPHI ).
Takoil cifocof OTONJAEHKA MOMKHO TAKMKE PEKOMCIZOBATH LA XKUALIX H 00-
LleCTREHHLIX 3zanufl  (JeTckWx ACACH-C2IOB, AeqefHO-NPOMOUTAKTHUECKHX
yupexkaennfi, 6akp H Jp.) ¢ NPOBETPHBAEMEIMH  NOANMOABLIMH B yCJA0BHAX
CeBepHOIl CTPOHTEABHO-KAHMATHIECKOH 3OHEL

J{ns NoBbiMERARS TCMIEPATYPH TeNJioHocdTeAs 1 Gosee  pasHOMEPHOro
pacpesesicis TeNaa B NaHeaw Naa TpyGamu HACPEBATCABHOTO 3JIEMEHTA
NPOKAAABBAKT TCIIOH3ORUKOHHBIH MaTCPRAT (puc. 11.84). [lpn Tagon
3aLcaKe JMEeBHKd HAW PCrHCTPa B GeTOH MOMKHO NOBBICKT: TeMOepaTypy
renaokocHTean 10 80—90° C npn paccrosRER Mexay TpyGamu 40 cm u Go-
nec, 9TO 3HANHTEJNLHO COKPATAT Pacxo/ MeTajxna H 3aTpaTh Tpyia.

OnpiT HKCAAYATALMH CHCTCMEl OTOTJIEHHH HATPCTLIM MOJOM INOKAILBACT
GosibliHe TPEHMYLIECTBA ee lepen oGuuHON paanaropHoil. TeMoepaTypubii
rpagHelT BO3AYXA 1O BLICOTE MOMEIIEHHA HAXE, 9eM mpH aw0oit npyroft cH-
cTeMe. DTa CHCTEMA SKOHOMUYHA KAk MO NepBOHA%aJLHLIM 3aTpataM, Tak H
B NPOUECCe YKCIIYATALHH.

* Boace moapodnae ex.: K. B. Thxommpor, ONHT SKCOVIYATAWNH CHCTEMH OTOTIERESA
KarpeTiaM LOJOM W HEKOTOPHE aunie ee uccaeRoBarui, — Bogocnalicente o CAaRUTApHAA
rexkuke, 1963, M 6
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Kovion 604*500

Puc, 31.53 OCWovéMa OTONRAC-
HEE uarpersmM neatoM 4 ; T F--__:_.:___,:..;I.!

= |

Puc. BT84 Uronactie HATPETHM MOROM C TUPMOHIONRUHOH:
Kol nposafKod na Tpylumu, GAEEMARHEIN G 8 Getone

! THEMONSLIALHORRAR Npoxdafka; 2 —- wpy b J - GeTOR

Pre. 11,85, Cacyema ayuncTo-
re OTORACHUS © DRERTpEA4IC-
MM KaGeaeM, AZACTBMEACME W
# OOTOI6Ee nea i fIYRATYRROA

CHCTEMB! AYMHCTOTC PDOTOJQYHOTO OTORNTHHA, B sroi cactene narpepa-
TEJBHOH TOBCPXIMOCTHIO CAYKHT UGTONCK, LHiCpenana Tenne H3TydeHHeM, KAK
60 VEasanu panec, mocturaer 80~-85% ofuiell TensooTmaus, CHCTEMb
HOTGIOYIIONO OTOMVIEHHH ¢ 3&MOMOJHYCINILIME B O6CTOH TpyOamyu MOXKHO HC-
10N hAORATH B JACTIES BPOMA A% 0XAaXIcHUA nomeuienuii!, Lean no tpyGaw
NPEXOOHT APT¢3HAHCKAA poaa, TO HHEAKBX AOTTOMHATEALIILIX }-‘CTpOl‘iCTB He
TpehycTed,

Ha puc. 1185 moKasan yKpeLieHRnH 114 TOTOAKC JCKTPHYCCKRH rabeb
CHCTEMBE JYMHCTOTO OTOMACHHA € MACTHUHO OILTYKHTYPEHHON TIOBCPXIOCTEIO
notoaka. PaccrosHre mexy JanauaMy xadcas 100—150 mMm. Tosn(uana caos
WTVKATYPKH OGLILI0 [i¢ MpeBpiuaeT 2 ¢, B HeKOTOPWXE NCACOPDIX KOECT-
PYKUHSIX E0 YEpeinenad Kabcisn na MopepXEOcTH NOTONKE HATATHDBAIOT Me-
TARANYCCRYIO CETKY, KOTOpPas TAKKE aPMEPYCT CAOf IITYRATYPKH 1 ¢r0ocod-
CTBYyeT Tenanlepexoay o7 nadeds ¥ MOBepPXHOUTH HIAYUCIHA.

K. B, Twzomapor. QuuT WCTOTRRORINRA CHCTEHM JYUHCTGIC UUTGNOUROTS oTONdends
ATE oxaumpedHts noMelisHdl poaervdee speyMiA. — BouochaGaiciine hocalHTapHasn Texuuka,
1958, Nev.
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Roanron MHTCPEC ANA HIZKENESpPOB-CTROM-
TEJeH H HHH{EHE{JUH ' OTOMNIedHK) W BReHTH-
AnHH  NPeACTAaRASeT CHCTEMA  AYSHOToro
OTONNENHA C TENRLIM GO3AYXOM, HHPKYJIKRDPY-
WILHM B KaHanax orpasjalowdx Koelcrpyk-

R
[
e

."1 i

E-'j i urid. [IpEHUKIHAAREAS CXeMma TAKOH cueTeMH
el === nokazana nHa puc. 1[.86. 1lopepxHocTaMH U3-
T T '”"f’;'- JYUeHys B AAHHON KOHCTPYKILHH  ABASNOTCA
i 7 i TOTOAOK, NOM M CTCML. Boaayx, noorpeTkil B
o o Kanopudepe, HATHETAETC BEHTHIASTOPOM B
i, 5 P % Kanajsl MepexphITHS, NPeLlyCMOTPEHHbIE Hi il
e 1 BCeil NUBEPXHOCThKY HOTOJNIKA, OTKYIa tcped

KAHAAB CTeéHbl OH TMOCTYIAeT B Ooviee mediie
KaiaJgbpl, YycTpoeursle MNOL TNOJOM, NpOHAs
KOTOpHE BOsKpamaeTcd B KajdopHdep. ¥me-
peHHOe H NMOCTOAHHOE H3JAYHUEHHE TETJA C no-
BCPXKOCTH NOTOMKA, CTEN U NONA CO34aeT He-
Puc. JLB6. Cxema aAyTHCTOTD OTOMAS- KJIROUHTEIRHG 5J}ﬂPU[IpHﬂTI-lLIC MHKPOKIHMA-
B D 8 amadax . THUECKHE YCJOBHA B HOMELLERAN,
1 == xanoprdep: 2— senrunsivap; 3 — OtonacnMe nOCPencTBOM MNOLBECHBIX H3-
KOUTPUARIC IGMEPUTENBENE TPUGORL:  jyyaKIWKX NaHeJeH. ITOT cnocol OTCrIaCHEd
nepemmme.; 7 — ¥anatm B MeDEKpH- NPHMEHAWT €Illle OUeHb pelKD. OiHaKe B no-
TS = ERARs N S ¢Jie/IHHE TO/Ibl OH HAYHHACT MPHOGPETATH MPH-
snanue B psage crpad (Ppanuwn, Adrand
H Zp.). B xavecTRe TenJOHOCHTCAA B MOABCCHLIX MaNe/sIX DPHMEHSIOT nepe-
rperyr BOAY W map; TWVIOMLAAb MareneH cocrasiser HeGoabUIYH 4acTL MJo-
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§ 93. YuacTHe KHKEHEPa-CTPOHTENA B NPOSKTHPORAHWK
M OCYLECTBNEHMM CHCTEM NAHENLHO-NYUMCTOTO OTONReHMS

ITpoek THPORBARKE CHCTCMEl TAHCILNHO-TYYHCTOTO OTON/IEHHA SAAHHY HAMU-
HAeTC ¢ BHBOPA BHAAd KOHCTPYKIUMH OTVOMATCARHLIX Manened H MeCcT HX
PACTIONOMEHHSA B TMOMCIICHRH (CTeNEl, DOTOMOK, Masi). 3107 BechMa BaxK-
HblH{ BUNDOC HHMEHeD N0 OTONJEHHK) H BEHTHJAALHH pellaeT COBMECTHO C
HIKEIEPOM-CTPOHTEAEM HEXO0AS M3 HAZHAUEHME (OMEIUEHNH, KCHCTPYKTHS-
HNX # [ITAEMPOROYHKX pelleHHd 3J3aHHA, 4 TAKKE BO3MOMKHOCTH 32ALJKH
HarpeBaTeleil B CTROHTENbHBX OrpaxKienusx. JTpa arom KOHCTPYKUHE Or-
- paxiacHHA HMCIOT BCErAa pClialoliee 3HAYSKENe.

B 3p4HHAX ¢ TPeXCAOHHAMY CTEHOBLIMY NAICKIME DarpesaTenbHER 578-
MCHTEI (3MeeBHKH p3 TpyOd) Hesecoodpasuo, HAUPHMED, 2aelnBaTh B aHe-
JH ¢ MAKCHMAJhHBM NPHOMKIKCIIHCM KX B CTODOHY moMeinesusn. B anannax
¢ HeCYIUHME UONepedshiMu XKeNe306eTORHLIMY CTCHAMY, WITeTOBASeMbIMU
KOCCCTNHM CHOCOO0M, HArpepaTe/IbHbLIe 3JIEMEHTEL MOMKHO DA3MeNnlaTh B CTe-
HAX, NPEAYCMATPHBASA HX ABYCTOPOHINOIO Temonepeaayy. B OTAGNBHBIX CJy-
qafxX [e]eco00pazHo 34AeAnBaTh HArPeBaTCAbLHLIC 9JICMCHTH D IIECYHIHE KO-
JOHRIL H APYrHC KOHCTPYKTHRHEC JIeMEHTH sianksi. Folm  KOHCTpYKiHIO
3AAHHS HEeJIb3H MCHOMIh30BATH JNS 3alCHKM  JIArpeBaTefibHEIX  3J1€MEHTOB,
NeNa0T BCTPOCHHBe HJIH NMPHCTABHER OeTOHHNE OTOUKHTENBHbBIE TAHENH,

Co/pyRecTBO HHKeHepa-CTPOHTEAS H HHKeHepa MO OTONVIEHHIO U BeH-
TRASUUY B paloTe 110 NMPOSKTHPOBAHUI) 3/2HAS € NAHSJILHO-TVIHCTLIM OTOM-
JeHHeM cnecodersyeT pubopy andogaee IKOEOMHUIHEIX BHIOB 3TOrO NpoOrpec-
CEBHOTO cnocoda ororienas, CoemecTHas X pabora ocoCeHHO HyiKIla NIpU
pa3paboTKe JYYHCTOrO OTONJIEHHS HATPETBIM KO3y X0M, Yol TEXHHYECKA
AIDABKHJIBHO PELIATH BONPOCL], CBA3AHELIC ¢ TEDMETHUHOCTBIO BO3AYXUBOAOB H
KaHAaJ0B.

Bonpochl TEXHOACTHH MOHTAKa CHCTEM MAHEILHO-JYYWCTOTO OTOMJIEHHA
B MeTCALl MPOH3BOACTBa Pador PellaioTcA Tax e, KaKk H MPUEKTHPOoBaHue
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THX CHCTCM, BC H3O/HDOBAHAHO, @ B KOMILIEKCE € MPOHMIBOACTEBOM BCeX APY-
rux paGoT 10 BO3BEAEHHIO 3AaHHA. _

CoelyHiKa NMAHEIbHO-IYHHCTOr0 OTONNERHA  caMa no ceHe yike odyc-
AOBAKBAET MapajificALEBE Me10d paloT, TAK KAK HAIPEBATE/bHbE HIeMeH- -
TH CHCTEME CAYZKAT OMHOBPEeMeHHO KOHCTPYKTHBUBIMH CTPOHTEABHEIME 3/le-
MeraMy. OcroBHEMH yCaoRHAMH, 00eCieyrBaOIAMH YeNenroe BLIIOAIe-
HHe pabor 0 MOETaxXY CHCTCMLI, ABSIOTCS:

a) AOCTapKa MaMesell ¢ HarpeBaTeJbHEMH 3JeMeHTaMd 1a oBTLeKT ¢Tpo-
HTEJLCTBA B CPOKH, NPCAYCMOTPeHHEe TPAdiiKOM U TeXHONOIUYecKold . Kap-
TOH MOHTAKHKX PatoT;

§) Xopollee K2UECTBC HSTUTOBJEHHS Y3JIOB H JIETAJCH CHCTCMLI OTONJeE-
Kda (CoeAMHNTCALHBIX CKOO, OTBOLCB K MarucTpaJbHsiM TpyOonposogaM H
AP.) H CBOEBpeMeHHas J0CTaBKa HX Ha OOLCKT CTPOHTEALCTEA,

B) MNpefOTBpallleHHe 23COPeHUS CTORAKOB ¥ HArPEBATCIALILIX 3JCMEHTOR
PH MOHTANE MaHeJICH C NOMOLLLIO 3ALIHTHBIX KOJANaKoB H npuﬁmc

r) ofecrneyenie COXPAHHOCTH BRICTYNAKOUHX K3 NaHCAH YacTeH MpR CKaa-
DHPOBaHKHH H MOUTAXKe nmaHenef;

) MOHTaMX TaHejeH ¢ HarpeBaTCALILIMH 3JEMEHTAMH MNapajielbHo &
BO3BENEHHEM CTPOHTENIbHbIX KOHCTPYKIMA 31AHHS,

€) erporoc cOGAOLEHHe NOTAMNHOrO COBMELIESHHS BeDTHRAAhHnX ocell
CTURKOB;

#) TILATENBbHAA H CBOERPEMEeREas NMeJAroTcBKa OTBCPCTHH B MCPEKPHITH-
AX AN HPONYyCKa COSAHHHTEJBHHX CKOO HarpeBATEAbHBIX HJEMEHTOB Ra-
HeseH.

fnasa 17. NEYHOE OCTONNEHME

§ 96. O6wue ceegennn. CoppemeHHtia Tpeborauus,
npegLsBnsembie K NeYam

[Teunoe ortomieEHe npeiacTaBnser colo#l JIOBOJRHO PACTPOCTPAHCHHLIA
BHJ OTONJICHHA  MAJO3TaXUHX 31aHHN (IDEHMYLIECTBEHHO B CeJIbUKOH
mecTHOCTH) . OcoGeHEOCThI0 STOTO BHAA OTOMJIEHHS ABJSLTCA TO, YTO reHe-
paTop Temla H TeliOOTARKILE NUBEePXHOCTH CORMEUIeHBl H HAXOAATCA B
oTalaHBACMOM MOMCIUCIIHH.

[Mpexe wepocTarkoM NeYROro orTonsedus OLLT HH3KHH K03¢ QHUHUCHT
nofe3HOro AeHCTBHA, 0ObIYHO He npepnimanwkii 0,4, B coepemennnix negax
on moxomur ao 0,75--0,85, ¥ B nacrosinee BpeMsl 3ajadya CBOAHTCH He
CTONBKO K KOHCTPYHPOBAHUIO HOBBIX, CKNJBKO K RHCAPEHHK) B TDAKTHKY
HMEICTIIEXCS VIVULMISHNBIX Meved.

Hrmenep-cTpoHTENb AQJMCH NMOMYJAAPHIHPOBATL CODPCMCHELIC MCUH, aK-
THBHO Y4UACTBOBATL B HpDEKTHpDB-’:‘lHHH IeNHOra CToNJMeHHT H He JUIYCKaTb
NPUMCHCHHC MeYed TeXHHYEeCKH YCTAapeBIIHX KOHCTPYKIHHK Za)Ke AJAa OTOM-
JEHHSI BPEMEHHBIX NOCTPoeK.

Cornacee CHull 11-33-75, neunoe ctonaeHHe MOKHO NMPHMEHHTL B K-
JLIX AoMax O ABYX 3TasKCH BRKAIOYHTENsHO0, B OJIHOSTANIIEIX OOUWIeKHTANX ¢
YHeHOM Meer He Oodiee 20, B HeGOMhIIHX OAHOSTAKHLIX 3I1aHHAAX JeueOHOo-
NPOMKHAAKTHTECKHX VUPEKACHHA, B OAHOITAXRKHLIX 3QaHUAX CeNbCKEX HIKOA,
paccyHTannux ne Gonee yeM Ha 80 yYeHHKOB, B OZHOITANHEIX 3AAHHAX HeT-
CRHX AOIEKOJhHBIX YUpexIeRuH ¢ yucaom mect He Gogee 50 # JHEBHBIM Tipe-
OLBaHHeM AeTefli, B 3N2HHAX SPEJHILHBIX OPEiUPHATHA € YUCAOM MeCT L0
100, B CTOIOBLIX C YHCJAOM MNMOCAAOYIEIX MeCT ne Gonee 50, B OAHOITAXKHEX
2AAHUHX BOK22JI0B BMECTHMOCTHIO AD B0 nAcCaMUPOB U B CENBCKHX [PCHS-
BOJICTBEHHBIX 3JaHHAX WIoLIAAb0 A0 500 M2,

llcunoe oTonacnHe B 3AaHHAX H NOMeNlSHEAX Kareropnn B3DLIBEOH H TIO-
HKapHOH onacHocT npoussoners A, B, B B E, a rakike B 3fatusix aw00ro
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HA3NAYEHHS BRULE ABYS STaMeRm {C yYeTOM LOKOABLHOID ITaXKA) YCTPauBaTh
dalpemaeTCd.

K negam 1pe/lbsBAA0TCE Caeayouime ulbure tpefopanud:

a) neub 0/KHA PAREOMCPHO NPOrpeBaThcs, drulinl remiicpaTypublit rpa-
JAMEHT M0 BLICOTC OTANAHBAEMOrO HOMENICHHA 0L HeOOAbINHAM;

. B} amuauryia KoacSauHss TeMnepatypH BO3AYXA D TEUEHHC CYTOK He
poaEna okire fonee =3"C;

) TEMHCPATYPA MOBBPXHOCTH HEdd & 3NAHEAX H MOMEMEHUAX AONIKOTS:-
HBIX A JeneGHo-npOPUASKTHYCCKNX YIPRHACHHA He BCCH  CC IVIOWEALH He
AuixHa apepsimars 90° C.

B apyrux ajatuax 1 NOMENIGHHAX, B KOTOPHIX AONYCKAGTCHA YCTparhath
HEYHOC OTOMICHHe, MOMKHO HMETh TCMICPATYPY MOBEDXHOUTH TedHd 110°C -
na snomain we 6oaee 15% u 120°C — Ha paomami  He Goanee 5% oGmen
MAOMANH TOKEpPLHOCTH Meud. Bojee BoiCOKANW reMmmcparypa J0IyCcKaeTes
ANLL B TICMEINEHARX ¢ BPEMCHHDIM MPeGHBAHUEM MIC/eH H TIpH ofnaaTens-
MO YeTaA0BKC PKPAHCB, TIPEAOXPAHAIOMWHX OT OZKOTOB N CHHMAOUHAX H3-
JAYIeHKE,

r) OTaeHKA HAPYIKHOA NOBEPXHOCTH NOMIKHA NDENATCTDUBATL CKOMIS-
KUK) Ha HCH NLIAH (B meuefHHX N JOWKOALALIX VIPEKACHHNX IKENatTeaLio
OBMHIUCBLAATE NGREPXHOCTL M3PA3UAMH);

1) KO #odames 6niTh BOIMOXEO 00JeC BLICOKHM!

¢) YOTPOHCTBO MEMH AOVMHO MCKJIKHYATh ONACHOCTL BOZRHKHUBEHHA NO-
HApOB;

%) obcnysHuBaNNe AOAXKHEO OHTH NPOCTLIM K e TPeGOBATE MHOMG Bpe-
MeHH;

3) CPOK CAYKOE nonmen Gurh 25—30 Jaer.

B 1eXHHKO-3KONOMHUYECKOM H CaHuTaPHO-THFHCHHYCCKOM  OTIHOLIEHNAX
MEHHOC OTOILIEHWE HMEeCT MONOKHTEABHBIE H UTDHIATEALHLIC CTOPOHH.

K 1O0IKHMTENLHBIM CBOHCTRAM TCYHOTO OTOIVIEHKR oTHOCATER: Goce
HIEAKAY CTOWMOCTL YCTPORCTBA NU CPaBHEHHK € APYIHMH BHAaMH Oromye-
HHS, MaJiblii pacxo), MeTaJ1a; BOIMOIKHOCTD TpHEMeHeHAHA J1000ro suaa Ton-
auBa; cpapnutensHo Bhicokuit KIT; ofecmedennocTs vodyxaobMena b mo-
Me((eHUsIX, TAK KaK DO BPeMs TOHKM Nedd TPOHCXOART TNOACOC BOZYXa B
TONMIMDBHHE AA8 NoilepaHud Opolecca TCOpeHHs W NOCTYICAHE HHCTOTG
BO3/yXA MADIE; GOABIIAR OTA4Na TEIa NOMCUICHKI0 HA3ayHesnem (A0 50%)
MO CPABHEHHIU ¢ PafAHATOPAMH LEHTPa/JbHUIC OTOIJICHHA, FAC 3TOT BHA -
peauy Tenaa— H3JAYTeHHe —— COCTaBisAaCT He Oonee 25%.

K pepoctT4TKaM MeYnoro OTOMJAEHMH OTHOCATCA: 3LA%HTeIbHAR TNUNLAJA,
TpedyeMasl AN XPAHERHH TOTINBA, NOTEPA NOJRSHOR NJOLIAaLH, 3altHMae-
MOR treuaMHi; ONACHOCTh B HOMAPHOM OTHOLUCHHH NPH HEBHITOTHCHAW YKa-
FAlIHBIY BHINE UPABHJ; 3arPA3IEHHe NOMEIIEHHH NMPH OINCTKE MRYH OT 304b
Il LWIAAKCD KM ASCTARKe Tonauua;, GoJee BHICOKAas No CPARHEHHKO ¢ HEUTpaib-
NBIM OTONMEHHEM SMOARTYHLA KOdeGaHusa TCMMOCPETYPR BO3AYyXs B TCUCHHC
CYTOX; ORacHoCTh OTPABNCIEA OKHCBIO yraepoaa TpH UapyUWeHHH Apasui
SKCNNyaTauudy TeuH,

§ 97. Knaccuchmxauma neveh

[leyn moapastedsilor Ha OTONHTENbHHC, OTOMHTCALIC-BAPOUHLE, BAPOY-
Halé W CTetHaNLIIOro HananeHHs.

OTonnTeibHble TEVH, OTAHYAIOMMKecn OF feucH UPYTOrc RASHAUeHHS
GOABILOR PA3SHOBHAHUCTAI), TPHHATO KiaccHPUUHPORATH MO TEIJIOEMKOCTH,
cXeMe [MRHKEHHHA TaloB, GOpMe ¥ FrdMHOCTH, MAaTepHaldy, H3 KOTOPOTO OHH
KAaIVICA, TEMNepaTypc HarpeBa CTeROK I1e¥H W Cnoco0y OTBOAA TA30H,

1o TcnnoeMKOCTH [PasadHanT negy TenaoeMrHe M HeTCITOCMKHE.

K rengneMXHM OTHOCSTCS el ¢ aKTUDIBIM o8beMom Ha meHee 0,2 w®
npH TOJILHHE HAPYMHOH CTEHKH He medee 4 cM, a D Mpeletax TOoUJHRHN-
ka — te Metee 6 cM. Mo akTHBIBM 0OGBLEMOM NOHHMACTCH HNArpeBaloluics
MACCHE Teuu, BEAKUas nmyctors. Qs onpeledeHus sTuro o0bema nioilalb
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P rndERERE: J — BOSAYWHRAA KaMepa

TOMJIMBIIHKA 10 HAPYyKHOMY daced A-A vl g
ofiMepy yMIIOHKAOT Ha BhICO- - .7 o rnd5
TY MEUH OT YPORHS KOJOCIH- EE_I_: 57t 1 2| }% R e
KOBCH PCIISTKH JO Bepxz ne- i = ; ;;
PEKPBITHY MPU TONILHHE [ToC- =3FE = g
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nepc;{grﬂmﬂ npu Toauyre Go- = M %_?gg H
Jee M. I — - i Z
TemaveMKHe Meud B CBOIO % g e Mk
QuUCPCHAL AENATCH HAa TOACTO- ———— ; 1) .;35 Ppzrx] ™
CTEHHhE — ¢ TOJNIHHOH BCeX TR = Al -
crenok ot 12 ¢m i Goaee H — & &t e
TOHKOCTCHIILIE - C  TOMLLMHO -—Lg_._.— 2 , ¢[3 ":v,._ﬂt;q
CTOHOK TOlMHHEUKa 10 12 oM < 3 ==
¥ APYrHX CTEHOK oy !
K HeTemAOCMKHM OTHO- J_,_ &3 J 4
CATCSH MeUH, H3TOTOBIACMEBIE
K3 9yryua ¥ JECTOROM cradi, - }:ﬂf’.’v"'["’{d
nHOTIE ¢ BIYTpPeHHeNl Qyre- fiekedac T
DOBKOA TOMIHHOA 20 4 —-6 M. A i 8 A

B 3aBHECHMOCTH OT iipH- Pudor 20777

HATOH CXeML! [IBHXKeHHH Fi-
30B pazanaaior meuld: a) K
HAJLIBE, B KOTOPBIX rasyf
IBHAKYTCH RO KAlagaMm  (pHc.
11.87, a—a3); G) Oeckatall-
HEE, TakK ilasbiBaeMble KO-
makoBee, Oe3z ALIMO0OOROTOSN,
¢0 cBOOOIHEIM JBHKeHHEeM ra-
30B DBHYTPH KOJINAKa, pacio-
JOMEKHOID HAJ TONJIMBHUKCOM
(puc. li.87 ¢ u 2k); B) cme- ;
waiiple — ¢ XKOMOURHMpORaH- (F 34
AblM  HABHMCIHEM Trasos, a :
TAKME C HHARHUM  TROTPCBOM
(pnc. 11.87, 3— M) H C BUOX-  pye, 1188 Ifeub mks#ero OpOipesa ©  TenooTaasch

AYXOHArpeBaTCALION KaMepoit A0 Be
(p}i'[' ll 8? H.) [ — zonpRMK; £ — NOOAVBOJLGIOR  JUNCpHR; 3 — G H N
AR F — KOASCUHKONAA PeUierka) & -— TOMIUBHHE: & —

HO cbopme B IIAaHe 1metif DPUHNETRE; 7 — TatnXose: & - rilpoi2ofsanhsr
MOIYT GLITL  MPAMOYTOJLULbIE,
KB@/paTHbie, KPYIuiEe, yraosnie (Tpeyrodesrble) i MHoroyrodsaue. Haubo-

Jiee 4acTO NPHEMEHSITSA NPAMUYIOJABHLIC, DCHKE - KDPYIJABIE [I€UH,
167



TTo 3TaKHOCTA NCYH Pa3ACsIOT HA OAHO3TAXRHLIE, ABYXBAPYCHbBIE € puc-
NONOKEeHHeM Jleyd BTODUrO 47aXa Ha wMaccHBe [eYH HHIKIEero 3Taa
(puc. 11.88, a), nByxsramuble ¢ OGUIM TOUHBEUKOM R MEPBOM  HJIH NOL-
BanbHoM sraxe (pue. 11.88, 6). _

Haufonpillee NpiMeHedne AOJYYHIN 0JHOITAXKHALIC nedn. JAnyxbaoyc-
Hule€ Me4Yd B IICDLICOKHX MOMELICHAAX 3KOHOMHMHES OJ(HOFTAKHEIX M0 3aTpé-
Te MaTepuasoR B paGovel cunil. OANaxo KanHTAJABHEIN PEMOHT HAHCHCA Jies
9H MONeT BEI3BATh NOBpeMeHHE I[eMH BTopOro srama. Mpyxoramkiue neTn
He OTBRE8YarT EIKCIIJIyElTaLll[OlIHl:]M TPGQOBQHH}IM H PaClipocTpaaCcHEA HE 1i0-
JVYHJIH.

B 3aBHCHMOCTH OT OCHOBHOTO MATEpRana, us KOTOPOrD yCTPaxHBaloT ¢
UH, KX Pa3/enar Ka Tedd H3  MCOJAKHX  9JeMEHTOB, MPEeMMYLLECTECHIC W
KHpNHYa; Medd cOopHO-0A0uNbe (H3 KePaMHUSCKHX H MApPOCTOAKHX Oero:-
HbIX (TGKOB), MCTQAAHUSCEHE (UYTYHHLIE H CTAJbHAIR).

Tlo remueparype Harpcea CTCIUOK NCHH DOIPA3LEJASIOT HA TeUH ymepeil-
[Oro APOrpesa — ¢ TeMIEPATYPOH HAPYWRHOW DOBCPXNOCTH [e4H He Elufe
80—90°C, mcun MOBLIIEHHOrO NPOTPEBA — ¢ TEMUEPHTYRGH HADYKIION 1o-
BEPXHOCTH HA OT/eJnHHX ydacTiax 10 120°C u cpeaueli Temueparypoi no-
-pepxuoctu Ao 90°C.

Ilo enocoby oTBoZa MBMOBBIX TA30E MeMH IOADAZNES AT #Ha TEHH € Lia-
CAJHEIMH TPYOAMU, YCTAHOBJCHHLIMH IICHOCPEICTEEHHO Ha IEHUH] NieHu ¢
BHYTPHCTENHBIMY JABMOBEIMH KAHANAMN, TDOKA2ILBACMUIMHE B KEDRIYELX
CTeLAX; HeyHd ¢ OTBOJIOM ALIMOBLIX T@30D B KOPeHHYIO TpyDy, yCrpausacMyn
OTACALIIO HA CAMCCTOATENbHOM (Y HIAMERTE.

§ 98. Métepuanu ¥ M3ZeNNHs, NPMMEHAEMBIE NA YCTPOHCTBa
neyeH

Martepnas, OpHMeHsieMble ISl YCTPORCTBA OCHCH, PA3IeAT HA OCHOH-
HLIC B BCMoMoraTrciabible. K OCHOBHEIM MaTeépHAA8M OTHOCAT KHPMHY, IIHIY,
TIeCOX, [I@MEHT, M3ReCTh, OYTOBBIH KaMcllL, K BCMOMOTAaTeabHhiM — JIHCTOBYO
# EpOodHALIYIO CTadb, NPOBOACKY, 'BO3AM, CTPOHTEALHBIA BOH/OK, acdecr,
NnevHne W3Pasnsl H KaQedal.

Jasi KHPNATHEX Deueft ynoTpebisioT KHPNHY [VHHSHEHA OOLIKHOKCHHR
KPACHLI MIACTHYCCKOTO TNPECCOBAHMS, TYToNNaBKHA (THIA PEKENRCKOrO)
K OTHeynopHbill WwaMorHil. Heap3a DpuHMelsiTe ABLIPYATHIL M MENEROA KHp-
niy. TYrounabkuii B OrHEYNOPHEA KKEPUWY HCNOABIYIOT AAE QYTEPOBKH TOH-
JUBHHKZ W uepBHX rasoxogos. Oi obnanaer OOMLIIOR NPUNHOLTHK) H OTHC-
CTOHKOCTLIO.

ITeunoit MaccHp BHKAAALIBAIOT HA TJRHSHOM pacTaope, COCTOALIEM W3
CMEeH IJIMHB, MeckKa M BoAb, B 3aBHCHMOCTH OT TOr0, KaryK 4HdCrh JTEHH
¥ H3 KAKOrQ KHPMHYA BHKIHILIBAIOT, NPHEMCHAKT TIHIY OOLIKHOBEHHYI,
HJIH TYTONJABKYI0 MKEJLCKYIO, HAH OrHeYIIOpHY K.

Tlecor, HCNOAB3YeMKi B DACTBOPAX ISk KAAJKH meved, foa4XeH Ouith
MCAKO3EPHACTEIM (C KPYHHOCTEIO seped ie Goace 1 mm) ¥ 1e copepxar, Ka-
KAX-AH{(0 opraHHYccKHX npuMeceit. IMecox nprfiswasior TOALKO K OOLIKIO-
PEEHOH M TYTONAZBKOM [JIMHE, K GrHCYIMOPHON TAUHE NPHOABIRIOT MEIRO Wi
MeSLUCHELIE WaMoT B nponopues 1: 1.

DOas cGopHO-GMOYHLEIX  meucH  yooTpebafioT Apoylopryio DeTcHHuyo -
cMech B cooTHoweHnH Macce 1:4:0,3 (uemcHr, KPYNILIC 3aNONHHTENH, LO-
Garxku). B KavecrBe BSKYLIMX MATePHaNOB AR (PYHAAMEHTOR fIOX TICYUM H
TPyOBl, a TAKAKE AAH KA4IKY KODEHHLIX TPyl H OroJioBKOB TpyO, pacuiotio
FHCEHLIX BbLIle KPHIIH, NPHMEHANT UEMEHT H A3BECTD. '

Ha o6aunosBky CTCHOK BO3AYWIHHX KaMep neuel, ycrpoiciko (GyTaapor
H OAJSl NPOTHBONOMKAPHHIX MEDNONPHATHH HICT JHCTOBAS KPOBRIbHAR CTAb.
[[poGHALIVIO CTANL B BHAE LUBEiePOs, YIOJAKOB, IBYTABPOBLIX 6alOK 1 ap.
APUMEHAIOT AN H3TOTOBJEEMS! Kapxaca meuefl, yCTPOACTRA OCHUBAHNA MOJ
mevyd W AJH APYrEX nesed. JlucToBolt B WHYPOBOH aclecT KAK HeCropaembli
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MUHepaNhREIl MaTepHan NPOKJAALIBAIOT MeXKAy DPAMKAMH HeUHkX npu6o-
pOB M KAALKOH. '

B DpOTHBOMOMKAPHBEIX NENSX NPHMCHAIT BOUJIGK CTPOHTeNLHEIE. IMepen
YNOTpeQ:I€HACM CrO BEMATHBAKT B [MHHANOM PACTBOPE, B PEIYALTATE HYETO
OH CTANOBHUTCHA HecropacMmLiM, 0ojlec {IPOYHBIM H B IIEM HE 3aBO/HTCH MOJB.

K 1OoTOBLM HIAEAHAM, HCNOALIYEMBIM MpPH YCTPOACTBE NMedeH, OTHOCHT-
¢l MeuHEbie NPHGOPLE: ABEPKH H HOJYABCPKH, ABIMOBhIE 33JIBHKKH H BRIOL-
KH, MOBOPETHHE 3ACNOHKH, KOJOCHHKOBbIE DEIECTKE M LP.

§-99. KoHeTRYRUMM NEYESH

[Teur cocTovT M3 TPCX OCHOBHbIX YACTCH! TOMJUBHHKA, FA30X0I0DB W Ibl-
wonoil TpyOH. Bozilyx, HCOGXOAMMBIA ANA IOPEHNS TOMINBA, NOCTYMACT €C:
pe3 Lo/L1yBaabLIYIo ABCPUY B NMOAZYDBANO H jajee Yepes KOJOCHHKOBYIO pe-
IWETKY B TONANKREHK.

Hinke MPUBOLATCA HEKOTOPLIC HAHGOJIEe THIMHYHLIC KOHCTRYKUHH neycii.

[Meur wu¥ilcro NPOTrPeRa C JHHKEHHCM rasos 1o KOMOUIEPOBAHHON Cu-
cTCMC KAHATOB (000ae]0DaTeNBHBX, NHAPALICALILIX) TNOKasaHa Ha pHC.
[1.80. Paamep nmeun 11551X231 oM. Tennosusi MOLIIOCTE €& Q=3000 Br.

KoathinverT HcpaBHOMEPHOCTH TEMA00TAAYH (OTROUIEHHC aMIJIHTYAb
KomeBandd TeMIOOT/MYH NICTH K cpeaHefi tenaooraave neud) M==0,3. B re-
IIOTEXHHYCCKOM OTHOMIEHHW KOHCTPYKIHA NeuH BeckMa paluoHanbsa Gua-
rolaps XopowieMy nporpesy wusza neud. Ilo csoedi gopme B mIaHe nedb
JAHHOTO THMA yA06HO ycTaNapiuBaThb B 1€PEropolnke AAs OTO/LIEHHS NBYX
KOMHAT © Tonkofl u3 wopwiopa. 1lopsafoBkE nedn Ha0OT MPEACTABACHME O
TOM, KAK W20 PAA 32 PRIOM BHNOARATH KJ2AKYy neup CHH3Y NOBEpXY. Ha
yepTexKaX B ClenHanbHHX anpfomax AWrcs Bee NOPALOBKH UEHH.

Puc. 11.90, Heae MBMGC-103 e

.Z TenaooiAaued 2300 Br u xo-
A p P Fpdunueniom M=06
73 {— ch.moﬂ wrad;: 7 - yucr-
I Ka; 3 - narpybus
tAd
L
- Lf; gy Yy
= 1&[§" :%
P E3
L1l ;
1| A4 i
'

169



i

ettt ol il a2 C L
P - P n

il
.ﬁ_{_{!r‘;.

FPaflber (0 1k 7

—

P —— —
Ypudexs nomi
Fodt

Puc, LAY, Neun «T2PRYece
{ =~ naTpyOoE d- 120 ¥ — BRIXON, GRMA

M3 ncsefl nugycTpaaaulioro THI2 NOBLIMCHEHOro nporpesa Ha pue. 1190
nokasana Kapkacuan vews MBMC-1G3. [To cucreme rasoxonos »ta neus ot
HOCUTCS K KalaabizniM OXUOOS0POTILIM NeuaM. BOoCXoAalHil Kallaa YCTPoeH
B II@HTPEe NMeYH, ONYCKREE e Kadadn {no cyinecrsy o)iMH 0Onmi kanan c
pacceNKaMi} — KPyTOM Herc 1o BeeMy MCPAMCTDY MeuH.

Tennopayd mourrocr, Kapgacinix acucid ot 1200 ao 3500 Br. Tonnweun-
KU UX — YHABEPUAADHOIO THIA, IIPHIGHHBIE LN CUTAHUA APOs, Topda, Ka-
MeHHOro yras H aatpauura, Kapkac u o6annoBga ofneruaoT kJaLKY MeYn.
Caman Goqpias Me¥L TAKOro THHA MOKCT OLITL DO3DCACHA B TCHCHHC 3—
4y,

Tennoemgas mneus BEICOKOrO nporpeBa «[epkyjec» B MeTaJIHYECKOM
Gyraape nokasana wa pac. 1141, Tenaopas MOBIHOCTL 3TOM TcYd MPpH JABYX-
pazoBofi Tonke B cyTsy cocravaser 7000 Bt [Menr OGeckananbHag U uMeer
OpPNTHAAALIYI0 KOUCTPpykLHo. CTelxw meyH QyTepyioT ne cnaoun, a oT-
SeJIBHBIMH HOSNCAMH H MECTAX CORIHHEHRH 2ReHbes QyTaana aas obecnede-
THA TCPMETHIHOCTH. [TPOAYKTH CrOPAHUS M3 TOMAHBINKA DHIXOAST B KaMc-
Py, 0OPa30HAHHYK) TOPIAMHA DAJIHAIBHO CHOKEHHAX Kupunded. Orenia ony
IPOXOXAT Yepe3 BePTHKaJAbHEe Meal, odpasyeMHe pedépanu KIALKH, KHa-
PYIKHBIM METAJUTHICCKHM CTCHKAM dhyTaapa, cnyckaiores BAOAL HUX K HHAY
NeTH W OTBOARNTCE B ANMOX0M. CPeAHHA TeMISPaTypad  HOBEPXHOCTH HelH B
MOMEHT MaKCHMashHore Hatona gocruract 140°C. Tlewi pexoMcHAYCTCS K
NNHMOHOHHID AJIS OTGIJIEHHS! BPEMEHHBIX HOCTPOEX HA C1PUMTEARHOH nio-

Hia AKC,
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Boaswoe pacnpocTpaBcHie, OCOSEHHO B Ce/IbCKHX MECTHOCTAX, HMEer
VHEBCPCAALIAd OTONUTENBHO-BAPOUHAA, TaK 1a3kiBaeMas pyCCckasd, Nedb.
OHa npocra no KOHCTPYKIHH H HCOOABIYyeTCH /A8 Pasandlbix X03nfcTRe-
HO-ORITOBBIX HY#/L: OTONICHAA noMeIledui, MPpUroTOBASCHHS NHIH, DHIICYKH
xachHa, 3anapKH KOPMa AJA CKOTA, HArpeBaHHS BOAR d Jp.

Ha pue. 11.92 noxasana coBpeMeHHAs pycckas ncdb, paspaborannas
M. €. IMoaropoarukossiv. 3Ta McYL COCTOHT H3 ABYX KUME]: HepXHeH — pa-
pOuHO{ M NEKUell — oTonHTeahROK. BapouyHad KaMepa MOYTH TaKas e, Kak
B OONYHON pYCceKo# TeYH. YCThe KaMephl UJ0THO 3aKDLIBACTCS 3aCROHKOH.
OronHTeNbHAY Kamepd paAcHoJoieHa NOL NofoM. Vs BapouHOH wamepwul
JLIMODLIC Ta3sl Yyepesz pag orsepcThit B N10AY DA0Jb OOKOBEIX CTEHOK Omy<-
RAIOTCH B HIHAKHIOW KaMepy. 3Aech OHH OT/(AKXT Tenjio CTCHRAM, CTOAOHKAM,
A Hel MORepXHUCTH Toda I BOROrpefHOH KOpofKe, OXNAMIUWTCA N YXO-
AST HAPYHKY Uepe3 ABIMURYO TpYhY.
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[Meup paccunTana #Ha pasHsie pexliMul TonkH. JIeToM ee TOn®T Kak oBku-
HYH DYCCKVIO 1YL, 3aKpLiBas rajaM X04 B HHXKHIOW XaMepy. 3HMOH, 1ao-
O0pPOT, PA30rpesaloT Bech TENJ0aKKYMYJHPYIOULHH MaccHB ICYH CHH3Y A0-
Bepxy. Pycekas neus Y. C. IMoaropojHukoss, Kak @ RCE (189M & HKKHUM
ofiorpeBoM, MOLACPIKUBACT NOYTH OXHHAKOBYIO TEMIEPATYPY 710 BCeli BHICO-
Te MOMe(eHHs: pasHHILA TCMICPATYp ¥ mona i motoaxa obbi4HO Iie npeshi-
waet 2—3°, _

B nmocaennue roln B CBI3H C pe3Ko YBeARUHBalonlelica gobuiuel npupoa-
rHoro rasa s CCCI? Goabllioe YHCJ0 MeYcd TICPCBCAEGHO Ha Tas H, KPOME TO-
70, CKOHCTDYHPOBZHO HECKO/IbKO HOBBIX THNOB fleqeH, PACCUHTAHHBIX Ay
CHHTAHUA B [IHX rasa.

H3z uneueil cneudansHoro HaswaueHrd wa puc. [L93 nokasana neun ana
MOAOrpeBa CHIMYYHX CTPOHTEJBHLIX MAaTepPHaA0B. 3Ta HeUb COCTOHWT H3 TOI-
JMBHHKA, HECKOABLKHX DANOB CTAJALUIKX TPYS, pasMelleHHHX & §yHKepax.
Marepuanel zarpyxator B OyHKepa cBepXy, BHIPPYRAWT uePC3 BOPOHKH C
CCRTOPUBRMH 3aTBopaME §. s BaKAOUEHER H3 paloThl NPABOrC W/ JEBO-
ro OyHKepa Ha BHNYCKILIX Ta300TDOAALIHX Kaluadax HMeleTcs muHbeps 3.

§ 1C0. dyHAAMeHTEI M OCHOBAHKSA NOJA NeuM

[lenn DoamEB YCTPAWBATHRCH HA CNCUKAThHO TMOATOTOBJACHIBIX (yULE-
MCHTAX HJIH OCHOBRAHHAX, 00ECMeuHBAKILMX UX HPOYHOCTE H IOKAPHYK Gea-
OIaCHOCTb.

Ileun b mepBoM 3Taxe (Ge3 NOAB4NAa) VCTPAUBAKT HA CAMCCTOATCAL-
vom (ynaamcare. Knazka dynnamenta e ZOMKHA CORIHHATBECA C KAaIKOH
CTEHBI 3MAHKHA BBHAY PAa3SHBX HAUPYSOK, 2 CACAOBATCALIIO, H PA3aHYHbIX OCa-
IOK $yHnzaMenToB CTeHL H meYH. Ecin neub cTaBaAT y CTEHbl $/1aHHA, TO Me-
My hyHIaAMEHTAMH CTCILI H MEYH OCTAB/NIOT NPOMEKYTOK 3—5 oM, sachl-

naeMbli TMECKOM.
Hnst ¢pyYHIAMEHTA MOMKHO HCHOJIH30BATH DYTORBIL KaMEHb, OOLIKHOBCH-

Hbllt TIMHSHLH KApawy (aAyvile WKene3Hsk), GetoHunle Hrokd. Ilo Bepxy
DYHAAMEHTA YKAAAKNRAOT NEPBLH PAT  X0pOowo 060MIKeHHOro KUpnuta ¢
BHpaBHHBﬂHHEM BEPKHEﬁ HOBEPAHOUTH CMellTAHHEM HJOH CMCHTIIRIM pac-

aj 5}
r 777 /f 2 J:’f_
-
77 U
:&.5-*- AL
T Vi, e g #
Ry N 5
AN 1Y
L]
"-;'-...—_.2— ? I
e A C
6“L 15X &g
7 g g | 2227, W
| frews ! 7 Te!l — il e
e e S & /_? =)
2 .
J ls
2

Puc. 1194, Ocrosanwm mewch BefixHero aTama B KAMOUNOM spannit

a— 13 cTeHe: 0 -— HA ROHCOALAKY METANAHUCKUN Gnawax; o -yl cOopHuX weaesnGeTnHHEX NOAT, yaa-
MEHHBIX Ha BAJREX: 2 — A3 MOnGARTHOH XelesoOeTOHHOR Mautel: J— H3 ¥roAwos ¢ V¥JIaZxoA kKypnu-
ta Ao AN PuikaM, @ - IepeRANHOE. HC— B BHIC ®HDUHANGIO CROJE; I NeTanRuuECKHE praneTiH;
¥ — MOEERZAKH; &~ ERPPWYHAIR CBOREK: & — CTAMHOW OGOAT: §— YLOARH! € — KDOBEMBHAR CTAals)
7 — gpa paas Ampnuyed. & — ARyXTABpORAn fanka; 9 — Zepea¥HEMN  AATHCENTHPUBAEARN Rachui;

i0 — ppa cres sofNcKA, (MOWEHHOrO B [JIHHFKOM PACTBOpE
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TBOPOM. 34TeM YK/I3AbBAOT THAPOUSOJALHIL, COCTOSINY!0 H#3 JABYX CJOCE
pyGeponna, nepraMuia Wid Toas, a CBepXy -— /Ana psaa KupHHTEOR KJAAIKH.

Cortaclo CYLLECTRYIONIHM HOPMAM, MCHH Maccod jo 750 Kr ycraHasJau-
RAIOT _HEHUCPEHCTBBHHO Ha lHecropacMoM lIEpEKpH‘I‘HH, HeCYyIIHMH KOHCTpYK-
HHEMI KOTOPOTO CAyXAaT Keae30leTOHNbe MAATH W GamIi. [TpourocTh KOH-
CTPYKIMH MCPCKPBITHA HA BOCIPHATHE HATPYIKH OT NEdH JomKHa GBITH TPO-
mepenra pacuierom. Lear macca nedeir Goawire 760 Kr, TO B MEpBOM 3TaMKE
Hax MOADAJOM HAW B BCPXHUX 9T#KEX HX yCTadaBIHDAIOT Ha cnelHaNnbHEX
OCHOBAHWHX, 3aJ6ABBAEMBIX B KHPIHYHBIX CTEHAX (puc. 10.94).

B nepeBSHHBIX ABYX3TAXKHHIX JJaHHAX OCHOBAHHEM AJs TeYH BTODOro
9TaXKa MOKeT CJYHHTDL Nelb nepBOro 3TarKa HJaH KOUCOJbHEe OanKku, 3aj1e-
JEpacMble B KOpeHHyw TpyOy B mpouecce CC KAALKH,

§ 101. Auimonsie TpYObl M KaHanLl

117 OTBOA4 JUMMODBHX Tasos OT Meuefi, KAK yxe YKA3LIBaJI0oCh, yerpan-
RAIOT HAcaalble H OTAGJbHO CTOSILLKE (KOperEBI2) ALIMOBEIC TpyOHl HIH
AHYTDUCTEHHRIE JLIMOBLIE KAHAJLL

B xipMAYEHIK 3AAHHAX CJAeiyeT YCTPRHBATH [IIMODHE KaHAJEL BO BHYT-
peHHHX KaNUTANbHBIX CTeHaX. B HEKOTOPLIX CIywdsx NPHXONUTCH DPOKIA-
ALDATh JABMOBBIE Kafadbl B HaPYXHBIX CTeHaX. [Ipr 3TOM BO3MOMHA KOH-
nercanns BOASHHIX MApoB H CMOJHMCTLIX BEULECTS, MOTepA THIH I np., YTo
3aCTABAAET YTOALATH CTEHY ¢ TAKUM pacycTOM, UTO0GbBl PacCcTOfHHE OT AH-
Ma 10 HAPYAHON NOBEPXHCGCTH CTCIE 6biyi0 TOALKO Ha 1/2 KHPIHUY2 MEHb-
me oflIedl TogwMuKl crenkl. KonAeHcalns: BOAAHBIX H ¢MONHCTHX BCIHECTB
w3 ABMOBLIX TA30B BO3MOXKIA HE TONhKO B KAHAIZX HApyKHHX CTEH, HO H
B KaHaJax, yeTpPOCIHIBX BO RHYTPCIHHX CTEHAX JIECTHRUHNX KJeTOK.

Ha pie. 11.95 nokazana Temdo-ccpas MATHHCTAA MOAOCH HA TIOBEPXHO-
CTH BAYTPEHHCH CTeHH! JeCTHHINOH KJATKH XKHJOrc A0Ma TPOTHB IbIMOXOJA
IJKTL PecTOpaHa, HAXQ/ISLWErocd B IEPBOM ITaXC. Tagas oOUaLIIAS KOH-
JeHCAIMA BOASHBIX MAPOB 1 CMOJMCTHX BCUICCTB HA TTOBCPXHOCTH JIBIMOX0-
1a MPOM3CMA H3-3a TOTO, UTO B CHJBHEE MOPO3H TeMneparypa B JecTHId-
HOW K/JETKe NOHM3HAAch A0 OTPLIaTeALnokH.

JIWMOBLIC KaHaAbl LOJKIB ObiTh BepTHKAMBHAMIL Ecan nouemy-1H60
APHXOIHTCS OTBOAHTL KanAJikl B CTOPOHY, TO «YDOJ» KaHahaa LOoNyCKAaeTCH
Ka paccrosHue re ojee 1 M u VTOX YIOM HE wmence 60° k ropusonty. Ton-
WHHA CTCHKH ABMOBBIX KalajoB A0vHHA GuiTL He mence 1/2 kupnuda. Pa-
OM C ABMOBBIMH KAHAJAMW PCKOMEHAYLTCH IPCIYCMATPHBATE BEHTHARLUR-
OHHBIC BEITAINHERNEG KAaHAJEL

PasMclIciiie JIBMOBLIX H BeHTHAATHOHHLIX KZHAJOB B CTEHE ABYX3TANK-
HOFO 31aKHHHE W TOPSIOK (PWCOCAHIICHHS HX K ob6wed roaoBke TpyOH nOKa-
3annl Ha puc. 1L.96. '

Tlaa oficcrieyedrs X0DOWCH TATH BbCeTA TpYOH, cunTas 0T YDOBHA KO-
JOCTHKOBOMN PeTICTKE 20 yeibs TPyOH, AOMAKHA 6LITL He MeHee H M H JOJ-
“KH HBIBOIHTLCS BhlTE KPHIUMM 314HHA B 3@BHCHMOCTH OT PacCTORHMA A0 CC
KOIbKA, KaK NMOKa3aHO HAa PHC. 11.97.

[Ipu veTpoierse ABIMOBOR Tpy6L1 D MeCTax NpoXoAa IroJOBKU 9epe3 Kpbl-
Wy BRKJAIHBAIOT HATYCK KHpOH'LA. Tllean Memay TpyGod H KPOB/EH TLa-
TCABHO 3a/iETEIBAIOT JIUCTOROH CTAJBIO.

PasMepsi JHIMOBLX TPYS W KaHAJ0B ONDPEJEAAIT HCXOAT H3 CKOPOCTH
neukenust AHMOBBIX rasop 1,5 m/c. TemmepaTypy rasos B numMopoll Tpybe
wiK Kauane npunamaier 130—150°C B saBMCHMOCTH OT POJIA CIKUTAEMOTQ
rorana. HanmeHnwyll pasMep [JOHIAAN CeueHWs JLMOBOH TpyOm 1/23X
Y 1{2 kapnu4a, T.€. 1403 140 MM, AAH MEUCH TEMJACKOA MOILIOCTRIO NPH
ARYX TOMKAX B cyTKit He Goaee 3600 Br 1/23¢ 1 — Kupnuy — upy GoasuieH
TelLMOROH MOUIHOCTH." ; "

Tlens mpRCOCAMHSIOT K WHYTPHCTEHHOMY KAHAJY UIH OTAENEBHO crosuleft
TpyGe 4epes KOPOTKHl KEPIHULbI NaTpyOOK KM LepeKHLIIoH KAPIHYHLIH
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B Jerroxodi

03 BEMMIUARLUDRREE
KATY 78
1105 § 11479
) i B i .97

77° T Puc. TLO5. 3arpasnenne nOsePXHOCTH CTENH  OpOTHE
AmMOXoIa 5 DPeIVIRTATC EOAJCHCGIMH DOLANLIX TapoR

Jﬂ[jﬂﬁ H CMUNHETHE JCUIECTE H3 ABMOBMX TA30s
' Sy Fruc, 1186, PasMmcli2EAe ANMOBLX W BEHTHIMEIAOHHWX

f . I50-300cH RANANGS @ CTONE IBYRITANEOTD SHANMA

3 Pre. 11.07. CXeMa BLCAT ALMOBBIX TOYS HAD XpEI-
}_ Jonee 300¢cm wef sLaMHK

DyKas, LJUHAa KOTOPOro He AodxHa Ourte Goabme 2 M. [Ans narpy6kos
p}’KHBUB MO HO WCHONB3OBATH APMHPOBAHHEIE }Hapncmﬁme ﬁE‘TOHHbID ™y-
60, a raxxke Hamophule acBecromemenTubic ThyOL 6c3 CTHIKOB M0 AJHIEC
HOARILHEN X cnoeM achecTa TOMTIHHOA 3 CM H CO MTYKATYPKOH 110 MeT4d-
JHYECKON CeTKe.

§ 102. Knagra neuell M OTAENKA WX HADYWHbLIX NOBEPXHOCTEH

Knajgka KHPUHUILIX NeyeH IOJAIA BECTHCL B COOTBCTCTBHH U NPABHMNA-
MH Ha NPOGH3BOJICTBO W NPHEMKY KaMeHHbix 1 tendex pabor (CHufl
1T1-B.4-72) . TIpn 3tom HEobBX0AHMO?

1} cTporo NpHASPIKMDBATLCS YePTCHE TCYH, TOYHO CODAKLAR DACKAAAKY
KHpIHYeH B FePeBI3KY WIBOR COLNACKO DOPSJOBKAM; S0 YCTpolCTBA nepe-
KPHITHS (MepeKpbllili) NETH TPOBEPATL H OUHINATL Ta30XOAW,

2) B MeCTax, riae CropaeMhc YacTH 3ZaHHA (CTCHBI, TIEPErOpOLKY, epsa-
KPBITHH B 1. 71.) TPUMKIKAIOT K JIMMOBBIM TPYGaM I KaHAJAM, a TAKKC K Beli-
THASIIHONHEIM KaHAJaM, eCJIH ONE PACIOoNardioTcs DAJOM ¢ AWMORMMH Ka-
HANAMH, NPCAYCMATPHBATL PasjICAKH, T. € yTOJILCHHe B KHPNHUHOR KJaai-
Ke TPyO M CTeH € LHIMOBLIMH KaHANTaMH, a TAKKC APYTHC NPOTUBONGXKAp-
HBIC MCPONPHATHAM,

3) upH khapke OOLIKHOBEHHOTO TIHHAHOTO KHUPNHYAZ FODHIOHTASLRHH
OB JIeN1aTh TONIUMEOM e foAue 5 MM, a H3 TYTONMANAUKOIO 1 OrHEYIIOPHO-
rO KHpHHYa — 3 MM;

4) KAALKY B 30P€ TONNHBHHKA HAH CTO QYTCPOBKY BHINOJAHATL M3 TYro-
MVIABKOIO HAH OPHEYNOPIOra KHPOHYE ¢ WPKIOTOBACHUEM COOTBETCTEYIOLLE-
ro pacrbopa; :
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5) D MeUax ¢ MeTALTAYCCKAM PYTASpPOM TMATCILIO 3aNOMHATL pacTBO-
POM 4430p MCXKIY (YTASLpOM o KTAAKOR MO XOAYy KJA&/kH OTLeNbHHX
3BCHLEB;

f) ncunbie MPEGOPH  YCTAHABAUBATL H 3aKPeliiTh MO XO4Y BeLEHL™
EJA4JKH, paMKH TONOYIIEX ABEPOK HO NepHMETPY CaelyeT oGeIhIBATE ache-
CTOM KW JAKPenNATh HX ¢ NOMOWEIO CHelHdJbHAIX 200K, KOTOPHMK OHH
cHa O eHLL.

KOMEATHRWE TeUH, CI0KEHHbe K2 00RKHEOBERKHONO KUPIAtua Ges MeTasIH-
yeckoro @yTidapa, Kak 1pasHao, OOJIHILOBLIBAKOT HAPASUAME MW LITYKATY-
psat. OGANMUOBLIBAIOT NEYH TAKKE CAelHaJLHBIMH IIBETHLHIMH TJIAIYPOBAHH B
MK EAETKaMB. Tleud oGARDOBLIBAIOT H3DAS/AMU OLIOBPEMEHHO ¢ RBIMOMIIC
HHCM KHPOHYHON KAajKy, ¢ KPelJICIIHEM H3DPA3UoB MeXAy coBOH H ¢ Kia |-
K.

OTYKATYpHKAHHE MOBCPXIIOCTH Mevel 0DHXOUTCH 3Na4HTeNbHO JeulcD-
Jje OBGNMIODKH €6 H3PasLaMM MNP TJIA3YPOBAHEBIMH NJWHTKAMH. JlydwHe co-
crass (no oGnemy) cacayomne: 1 4. ranca+-2 4. uasectn—+1 . nccKa—+
40,2 u. acecta Ne 6, 7; 1 w. romnue +1 1. assectd +-2 4, necka 40,1 v.
achecra.

OWwTyKaTypHKaHHe NCUCH UAUMMRAIOT NoC/e TOJMHOH HX MPOCYUIKH W TMPo-
ronkn. PactBop HAHOCAT B jka caos. Llcpoeif caoll pacrsopa XMALZKIH, BTO-
poft — Gosee rycrofi. ToaunHa wWTykaTypKi Ee Gonee I em. COurrykarypes-
usle neud ofTRArHRAKT MJCTICH MapJaed B ARa oA H OKPALIHBAXOT Kiec-
Boit Kpacko# B Oeablif UBeT WJIH TOJA UBET CTEeH.

§ 103. NpoekTHpORaHKe NEYHOTO OTOMNICHHA

I1pocKTHpOBaHHe MEMHOrO OTOIICHES, KAK MPABKHJIO, BCAETCA OLHOBPE-
MeHHO ¢ PAIPABOTKON APXMTEKTYPHO-IIAHKPOBOYHOH TacThH NPOCKTA 313-
HHA,
[Teun 0OBIMHO DACTONATalOT y RHYTPCHHHX KANMTA/AbHKIX CTEH, B KOTO-
pHX YNOOHO PAZMENATCS ABIMOSHIE KaHZNH. Haun6osee ueneconbnazHa c
TENAOTCXIIAYECKON TOUKH SPeHHs OTKPHITAA YCTAHOMK2 NewH, NPpH KOTOPOH
BCH €6 TeliCOTAAIOLAS MOBePXHOCTh OAHHAKORO OTAAET TEllO HENOCpencT-
BCIIIO B NOMerleHke, Tak yetanosaensl nenyu B komuarax 101, 102, 203 n 204
4 XWJIOM AOMe, NAaH KOTopurc nokasam na puc. 11.98. .

Ecau snaHHe BMceT Kopnnop (o0wWmeuaTHa, TOCTHHHiLM, MEAHKO-CalM-
Tapibe YUPeXKAeHHA, MKOIL), Neuy CAeiyer pacmoaarare Tak, yrobnl TO-
nouHsle NBCPKE OLLH obpallerb B KOPHAOP.

Tlens, NpeAHaIHAUCHNYIO AJSl OTONJEHHS IBYX-TDEX MOMeileRHH, creay-
eT PACRONATATh Tax, 4rolh TCMICOTAAYA NOBEPXBOCTH, nGpaleHHOA B KAZK=
o€ NOMEeTeRRe, COOTBETCTBOBAJA TeNIIONOTCPAM.

[Teuenecoobpaszuo  yera-
HABJWEATL MCYL BIVIOTHYIO K
CTeHe, TAK KdK CTOPOHL! TCHH,
IPHMBIKRIOUIHE K CTeHe, #e
OyayT yuacrsosBaTh B oforpe-
paluu  noMerierus. UroGul
HCHONH30BATL  TEMIOOTHAAY
BCeft MOBEPXHOCTH, NEYb YT~
HABAHDAT € OTCTYOOM QT
CTeHH, KaK noKasallg la puc,
I1.98 (komuars 108 u 205).

{IpH cocTaBNeHHH NPOEKTA
MeNHOIY OTOTUICHHA CACLYeT
MpCIyCMAaTPHBETL TONBKD TH-
MOoBNE  KOHCTPYKIHH  mevefl,
HCOEBEITAHHBIE R nabopaTOpHH
H IpOBCPCHHBIEC B IKCNAy4ra- Puc. T1.98. Pasmemenue neved B naage snanMa
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TaBnuua .21,
BENMUMHAM TEenNoBoH MOUWLHOETH nNavYen

Monpasounbisi  KasPPulManr K

BHA fIOBCPALOCTH ¥ DRIMCE OTCTYIHH

Tonpanos-
L
bHIHenT

Oreryiika HNd BOIAYIDHAR KaMcpa
OTKpuTad ¢ ofcuUX CTOpON HJH 2a-
KpnTad ¢ OOKeB, HO OTKpPbLITét CHH3Y
u cpepxy, mapunoi 13 o v Goaec
Txgbrraa ¢ olefx CTOPOH, WHPHNOH

o 13 cm
JARPHTAA, ¢ WIDKHell ® Bepxned pe-
THETKAMH KURRIM CRUCHIIEM He MeHes
154 ev* Kamaas

[lepexpuima npH Bucote meun 2,1 v u

MeHee
ToAWHRA uepexkpuimn 14 M H M-

| HER
10 %e, Gonec 14 10 21 oM GRIOUK-
TensHn

[Mpamedaunnc.
T M e paspelaercs,

0,75
0,5

YerpoficTBO OTCTYNOK MEeHee

uni. Yepreskn nevelt ¢ yvaaa-
HHEM HX TelJa0BOH MCH[HOCTH
H3OANE OTAeABRHEIMA atna-
caMu M NPHBEJACHL B ClIpa-
BOUHON JMTEpPATYpe.

Hcx0oAHBIME JAaKHEIMIU A0A
nojgbopa  neucit  ABAAIOTCA
MOACUHTAHHBIE  TEMJGHOTEPH
nomelueHuit, Tennopass Mom-
HOCTh TEMIOEMEKHX Meved MpH
JIBVXPAl20BOA  TOMKe A0JMKHA
COOTBETCTBOBATL  TCMAONOTE-
pe TOMelI8HHH IIpH pacyers
ol TeMNEPATYPe HAPVKHONG
BO3AYyXa AAs UCHTPAJLEOro
OTOMJICHH 8.

Ilpr ycranoske meweft y
CTCH H TICPCTOPOAOK C OTCTY-
navu H 0e3 HHUX K BeaHOIHHe
nacnopTHOA TenJOBOR MOILHO-
CTH CAefAyeT BBOAHTb TOMpa-
BOUHBIE KO3MHIHEHTH, NPH-
peacinsie b tala. I1.21.

Tabnuua .22 Koahwuwekr venmonornouiewMs MOREPXHOCTH orpawmjcHua B [npu
ABYX TONKaX B CYTKM]
Orpoxasene B, BrMw® X)
Hapy#ubme crems
Kupapmaas cTela co ITYRaTypRoi
KA XONOJHAOM DACTROpe 5,2
» TEmaoM  » 5,13
Jepepsunas cTeda (py6asuar Gpyckopan)
Ges ITYKATYDKR 3,63
_ C EIBECIKOBOR WTYKATYpKOM 4,3
BuyrpeHnue creHW W nmeperoponks ,
KupmiuHas cTeHa Ha X0400HOM PacTBOpE Cn WITYRATYPKa 5
Hepessanea creka (pyGaenas, {Spya{osan Aan gomatas) 6:=50 mwm
0es MTYKATYDRY 3,37
¢ HIBCCTKODON LWITYKATYDHOM 4,21
Doniaran neperopoaka 40 mm
fies MTYKATYDKH 2,91
o UIYYKATYpKoi 4,21
Yepraunnie nepexphiTHA
Hepesannpiil NUTCAOR Ge3 WTYRaTypKe npn 622 25 Mwm 3.63
KuHerpyKilks, COCTOSIMEA W3 N0WATOR NOAroToBKE 02220 MM, Hanect- 4,3
KUBOK WTYKATYPKH 20 MM :
MexpyaraXsne NepeKpuTHA
JlepepSHRLIY MOTOMOR!
Gea wTyKarypra npx 6225 mm 3,37
ca MTykatypxoft 20 mar npu 8= 20 MM 4,21
Toam
TloAtt Ha Aarax HAZ XOJOAHEIM NONNOMbEM H NOAR YTen/aeHHke 2.99°
Jepessntbl HACTHI NON2 B MEXAYITAKKROM [EPEKPHTHH 2,83
Oxng u Apcpu
OxHa H 3aCTeRJeHHbIE ABEDH
QIAHADHEE 5,81
ABORHEL 2,67
Jlepeaguitte payrpelie ABepy 2,91
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Hdna ogoH9ATETLNOTO PEIISHHSA O mrifiope Toft WAR HHOE newn onpegens-
0T AMMJAETYAY KOmeBaHuf TeMICPATYPH BO3AYXa A;, °C, B DOMCIICHHH MO

popmyne

mQ '
Ag = 0,7 =, (I1.88)
° Bﬂ' Fﬂ
tic m-— Xo3(hHAMHSHT HEPABPHOMCPHOCTH TEMJOBOr0 NOTOKAZ NCHR, HPUHHMACMHR MO ee

HACHoOpTY:
() — pacueTHHe Temlonorepd noMenieand, Bt
By — x03BHRIUEAT TENJIONOTACHIERHS MOREPXHOCTH Orpax1Ciii, Br/(m?-K):
Fo T rm:}manb HAPYHEHWX B BHYTPEHHHX OrpariacHii (OMeRIeHHS (e BHYTPEHHAM pa3IME-
pam), M7

3naueHAs gosqxpuiledta B Npu ABYX TONKAX B CYTKH A7 HEKOTOPHIX
OrpaKAaIONINX KOHCTPYKUHI lipHRelennl B Taba. 11.22. Ecan aMnauTyiaa
koneGauus A, Gyaer Goapiue AONYCTHMOH HOPMaMH (£3°C), To noabupa-
0T APYIVIO Tedb € MeHhiUMM KooGh@HUHCBTOM HepaBROMCPHOCTH. fIpr ko-
sdunpente m>>0,2 nposepsith A; He Tpebyeres, CHH3HTL Ay MOXKHO TaK-
HC JICKOTOPHIM H3MEHEWHEM KOUCTPYKUHH OrpaAcHER H YMeHbLIEHHEM
TENSMIOTEPH TIOMELIEHHA. '

rnapa 8, TEMMOCHABHEHUE CTPOMTENLCTBA

§ 104. NoTpebHTENM M HCTOUHMKK TennocHabHEeHHR

Ha crponteibuod naomaske renno morpebagercs: 1) Ba npoH3BOACTEO
CTPOHTENBHKWX PabOT — OTTAWBAHHE MEePsAHX I'PYNTOD INAPOBHIMH WIJIdMH,
EOAOrpeB BOALL W TIeCKA, NUrOTOBJCIIHE GETOHOB H PACTBOPOB, 1A yCKOPE-
1Ms TBEpAeHKS GEeTOHNOB M ApP.; 2) Ha TeXHOJOTHYECKHEe HYX/IH fpOHIBOACT-
BeHHLIX NPEANpHATHH (B MPONAPOYHLIX KaMepaX, CYHIHNKAX, aBTOKAABAXH
&p.); 3) Wa OTOMAeHUE TENAAKOR, MPOH3BONCTBEHHLIX H A/IMHHHCTDZTHBHRIX
snans®; 4) Ha BpemeHHLIH 000TPeR W CYIWKY CTPOALIHXCA 3naHkHi,

Ha KpYHuHX CTPOATENHCTBAX MOTpebutessivn moryt OHTh Takxe 6anu,
npatenstie, eanHQCKUHOHHRE KaMephl, CTONOBEE H AP.

JIyamuM uCTOURHKOM TeNJIOCHAGKeHns K PaHolic CTPOMTEJNLCTRA ABAA-
ercs TOLL mAu KoTenbHas Gonbulcii MONHOCTH. Ecap 3THX HCTOYHMHKOB HET
HAE HCIOJAhIOBATE AX He MPEACTasNAeTCA BOIMOXHBIM, TO CTPOAT MeCTHRIE
KOTCADLHBIC.

JiAR MECTHLIX KOTeJBHBIX W TEMJOBHX ¢eTefl Ha cTPoATeN:HOd maoulad-
Ke CHelyeT, €CJH 3TC BO3MOMKEO, HCUMIb30BaTh OTACABHHE INeMEHTRH THO-
cTOSIIOrO TemnocHalxenud, s KPYNHOrO CTROMTCALCTBA LenecoobpasHo
npeaycMaTpHBaTh Oosee MOWHbBE HCTOUIHKH Temiocralxenwd. Koreapibie
MaJO0H MOILHOCTH, PACCPCAOTOYEHHBE HA CTPOMTCALION MNXOIIARKE, HEBH-
 rOAMBI, CTOHMOCTS MX SKCIYATAIHUH MO CPABHEHHK ¢ KPYNMHGIMH KOTE/IbLHBI-

MH 3HAYHTEJIHHO DBLIME. . ;

BpeMeHEbE KOTednHHe, COOPYMKAEMEIe HA CTPONTEeNLHOH MIOfladke He-
GOMBIUINX OOBCKTOR ¢ KOPOTKHM CPOKOM CTPOHTENBCTBA, HOJAHBI OHTh, KaK
NpaBHAO, HHBEHT2PHOTO THNA, NMEPEBHKEHE HJH cHbopno-paabopHme, YTO-
66 X MOMKHO GBIJIO HCHOJNS30BATH H 1A APYrHX CTpodKkax. TaxHe KOTeAbHEE
DEINYCKAWOTCS NMPOMBILIAEHHOCTIO KAk ¢ ROLOCPCANBMY, TaK H C MAPOBLIME
KOT/IAMH.

Jna crandOHAPULX KOTeJbHHIX yCTAHOBOK B CTPOHTE/hCTRE HCMOALIY-
OT T K@ KOTJIbl, 4YTO H AJA OTOMHTEABHHX M OTOTHTCALIIO-IIPOH3BOACTBEH=
HHIX KOTEJIBHLIX MaJIOH H CpeiHei MOIMHOCTH.

KoTesbHbie Ha CTPOHTCALCTBE, XOTS Gbl H BPEMCKHOTC Xapakrepa, Heol-
xoaM0 00OpPYAOBATH MeXaHH3aLHCK TOIUIHBONCAA4YH H 30J0YAANCHHS, 4
TagKe CKAAJ0M JUTH XpaHeHHs TonaxBa. THN KOTJIOB H TOMOK CJAeAyeT Nok-
Brpath MO POAY MECTHOIQ TOMJAHBA, a NPil ero OTCYTCLBHY OPHCHTHPOBATE-
cs Ha waHOoJaee JCLIEBOE NPUBO3HOE TOMIHDO, o
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[1py CT2UHOHAPHBIX KOTENEMLIX Npopskojarensuocraio 10 7 napa s 1 3
m GOALITE B HEKOTOPLIX CAYTAAX MeJeco06pa3HO YCTAHABNMBaTh TypGore-
HEpaTop LA BHPAGOTKN 3JeKTPOSHEpryd.

§ 105. PacucT MOLLHOCTM MCTOUHMHDS Tanna, Tpedyemon
Ann oBchyHBANKA HYXKA CTPOHTENDCTEA

MowHoeTs HOTOUHNHKA Tenmada PAcCHHTLIBRIOT HCXO0MAS #3 MaKCHMaJbHOro
paCKOHE D JdMIlee BPeMA H CpPefHern pPAcX0Mdd B OCTA#nHOE BpeMA TOLaC
YULTOM CTNeNbHBIX 3TAR0B CTPOUTCIALCTEA. B nauaac CTPOUTRILCTEA ﬂ{)TpEG-
HOCTL B TeIJie MOMKeT OhiTh Y/AUBJAETBOPeHZ  HeGOJARHION NepCABHIKIION KO-
TeabHON TIH HechoxHOA Tenaopoll ycraHoBkolt, [To Mepe passepTmiavus
CTPOHTENLHO-MOHTAXHBIX Pafor MeTPeOHOCTh B TCMJIE BO3IPACTaeT.

KonnuceTno tenaa @, Br, noTpefnsaeMoro Ha UPOHSBOICTREHHLIE HY K-
Abt, ONpeienainT 1o GopMyac

B (11.89)
&

rie LV -— dmantecknii ofiben pabor, TpeGywlux 00ECOEYCHUA HX TOILIOM, UNDCREIRe Bl
MHOEKTOM OpraHRzannn padoT; _

Jo — YRERLHEN PACNOM Temnd wd eayyHly ogbome pulor, UPHHHMASMEH DO QalHEM CTpa-
BOYHON JHTEPaTYPH, BT)

7 ~ DUCUETHOS BPeMA uoTDebuedus Teny, u;

M — ko3dQUUKCHT BCPABHOMCPHOCTH NOTPeG/CHEs Temda, upannMaeMutii papumm 1-—1,1.

HDHMGDHHE‘ PACXogbl TEAa HA NPOH3BOACTBEHHKE HYH /N CTPOHTCALCT-
Ba npraBegerul B Taba. 11.23. '

Tabnuwua 11.23. Pacxog 1enna Ha APOWIROALTEEHHRIE HYM[M CTPOHTANLITEA

Pacxon

Bug prexoge ?um:?z.fa
Bt

OrrapgaHuEC TpynyuR:

néctarhx : 20
FIHHECTHX 25
[Toporpea noaw mo 768" C napom 85
[Monorpes GETORHBY KOHCTPYKUMA 240
bBeronaposasue B TenANKax 160
» 008 HA TPYLTE 220

Koaunuecrso temia Q, renGxoauMoe NG OTONVICIHA 31alH¥, NpHHHMA-
0T NO JaHHHM APOEKTa HJH ONpejefsiorT N[O YUEABHOW TRIJIOBOK XapaxTe-
puctuke {cM. § 67). Onunako cielyer NpH 3TOM VURTBIBATH, 'ITO TELAGIIOTE-
PH 3A4HMS 8 HepBRIl 1o) keryaTaund cro Ha 25—30% Goablre, YeM B8 mo-
CACAVIOUIHE TOLHL. '

: OpHeATHPOBOYNLH pacxol Temsna Q, Br, Ba oTollJeEHe Tel/AKa OLpese-
aseTcq no gopmyde

Q= MVkep (ts —tg)a, LIF.50)

rae M—MOJJ;)-‘.‘I{, ntmepxuncwr, T. €. OTHOUIEHHE NOBERXHOCTH OXNEXACHHS TCUMAKH K Cro
ofseMy;

V —- ofineM TENAAKA;

o — Ko3hPROHEHT, YIHTHBAINAR TNPOAYBAEMOCTh OrPMAHIOINNX KOHCTPYKURA TCOUAAKE

W parHnf 1,5—3;
Rep = CPENAHN KUz(MHUALHT TeluoUependuy Beck OUPUXAdOIME KOHCIDYRIAN Tennsaxa,
Brf(M2-K).

Ecay B Tenmdaxe NpoOH3BOAAT OTTAHBAHKHE M IOJOFLER MATEPWAJA, 0
‘1"peﬁY(:'MDQ AJafl 2TOTO TENAO YUHTLIBEIOT [IpH pacdeTe pacxoja Teljia Ba O0TO-
IIJICHHE.
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MoluHOCTh KoTenpHoR yeraHoBku 2@, Bt, wan ApPYyroro HCTOMHUKA MO-
KPHITHA PACXOZ0B TCNAA OMPEACAAT MO GOpMyae

ZQ=(Qi+ Qs+ Q+ ...) Bufls. (11.91)

“rpe Qg Qg Qy—cymMapaue KOJWYecTsa Temta, norpelfHors Ha npodsBOACTACHHLIE, TeX-
NOMOTHIECKHE, OTOMHTENRHRE W APYIHE RYXAW (TponTeascTed, BT
By — xoadwpEnMenT W2 HEYUTEHEHE pacxoad Tenaa B cetH (1,05—1,15);
fa — KoathdukenT Ha notepu Tedda 8 cetd (i,1—16).

I'pathuk pacxoma Tenja COCTABAAETCH HA OCHOBE CAYIOUIAX E2HHBIX:

1} pacxop Tenna Ha NPOR3BOACTBCIHLIC H TCXUOAOTHYECKHE HYKAB COOT-
BeTCTBEHHO KAJNEHIAPHOMY [WIAHY CTPOUTEHhCTBA H PACHPCACACHAI RO Bpe-
MCHH BEITOJIIIEHHA PA3NHYHBIX BUAOB pPAGOT,

2) pacxoj( Tenna Ha OTOMJeERe AAMMIMCTPATHBIEIX M ADYTHX 3Aauull, 2
TaK&Ke H2 OOOTpeE I CYIIKY CTPORIUMXCH 3/LaNHA NO MECAOAM roja.

§ 106. Cylixa cTPOSWMXCA 3RaHKA

OcHORMBIME HCTOYHHKAMM BABKHOCTH B 3HAHHU B NEPHOL ero CrpoHTeb.
CTDa BAAIOTCA: BTATA, BRECEHHAN CO CTPOHTENbhHBIMH M3IAEAHIMH H MarTe-
pyaJiAMH, — TaK HasbiBaemast MOCTPOeYHAS TEeXHOAUrH4ecKan kiaara; aTMo-
cepHast BAAra B BAAE OCAAKOB ROMIA H CICra H BOLANLIE NAPH, COLepHKA-
mHees B Bojayxe. OORUHO nepei HAYAAGM OTACJOHMHEX PaloT BAAKIOCTh
apulavraerci K MAKCHMaALHOR.

CojlepKaHHe NOCTPOEYHON TeXHOJOTAYCCKOR BAATH B CTPOHTEJNBHHIX Ma-
TepHaJaX ¥ H3JEJHSX MOXKeT ObiTh OUeHb BEICOKHM H 32BHCHT OT TeXHOJIO-
rEYeCKOr0 MPOLCCCA HITOTOBMNCHHA H KavecTBa CYIIKH WX, TEXHOIOTUH BHYT-
petiHuX paGoT W APYrax (pakTopoB.

B ra6n. 11.24 mpHBedeH: ZaHHBE O NOCTPOLUAOH TeXHOJIOTHYCCKOH BJa-
WHOCTH HEKOTOPHIX CTPOHTCJABHHIX MAaTEpHAJIOB ¥ H3IEJHMH.

TaGauia .24, TlocTpocuHas TEXHONOTMYSCKAS BRANHOCTE CTPOMTANMHMX MaTapwanes
W KZgenmnn

il

IlomeocTs Biam-
Msamepuai w @A3gcaHs (OO BEMHRA MAC-[ pacrs, U
eh), Kef
Kupmia Kpackwii w cHaBKaTied B chsouTnofl Kaanke » Baje Sxo- | 18001800 | 85
kOB B Daneach
Berod TamoaALE MouoauTami 2000 16
TMadesy BUYTPCHHHX CTeH W NJWTE DEPEKPHITAS B3 DAOTHOFC CH- 1900 1o
NHEATA
[MenoBeroll TOR3DHAR 400500 | 30—26
KepamauTofieToliikie nakeIn 1100-—1200 | 18—I12
MirTyraT™ypra H2BECTKOBAR M H3 CRUMHOIO PALTBOPE 1400—1600 30
FROCO0ETOHADIC 1CPLIOPOLKH 800 15—10
AenezobeTonlbe KPYTHOp 2MEPHIIC HIECTRS 2100 8—6
Croaapine uinedds (OKOBHEC flepefiers, JIBepHWE NOAOTRE) 450 1510
JlecomaTepuad NHICHHR | /00 26850

Mpu JAAKTEARHOM XDAHCHHH CTPOHTCABLHBIX MATEDPHANOB W H3JeAwH H2
OTKPBITOM BO3LYXE, 8 OCOGEHHOCTH MATEPHANOB, GTIHYANWHEXCH TOBLILEH-
HOH CcOpPOUHOHHO# CHOCOSHOCTBIO, BAATOHACKIEHHOCT HX 3HAYHTENbHO BO3-
pacraer.

ATMOcepHan BJAara [OCTYNALT R AEPHOR CIPOMTETLCTBR HAREMHON dA-
CTh 471aHHA A0 YCTPOHCTDA KPOBJAK,

JAs DpHOJUIKERHOO  Onpejesednsl  KoaM4decTsa atMocdepHOR BarH
G, Kr, DIOCHMOR B CTpOSIIeecd 3LaHHWe, MOXKeT CAyXKuTh dopmydaa

Gy = Z(Go — OpMFrap |- Fy ay), (17.92)

rac G.,—cpenﬂec KOJANICCTEBO OCAAKOB, BRINUAANUIAK Ha 1 M2 uaoimaan B TeYCIHL CRUKa
SIPOEFRNBCTRA HAREMHOU UACTH SAAHHA 10 VCTDOHCTRA KPUBAK, K1

Gx — Cpennee XoqnuecTBo BAATH, HeoapAmnwekca ¢ | w7 faomeldyr B NepHOL CTPOHTCALCTEA
sNagEs 10 YCTPUACTBE LpuBia, KL,
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Fr — mAomaj, KOHCTPYKIUNHA OAHOre 3TANA, DACTONOMEEWHX TNPEIDHTANBED, M°;
F, — miomann KOHCTPYKUMA OAHOry 5TaXKa, PACTOAGKEHHNT BEPTHKAABHO, M7,
A — KO3MPUIHEHT, YSHTHBAWOULLA cOpOLHOBHYD CNMOCOBHOCTL TOPHICHTAJNBLHO PACIIONIONCH-

wwx xoHeTpykuun (0,6—0,8);
Uy — KUSPPHOHCIIT, FYUTLIBAOMAN cOPOHUNOREYID CRNOCOOHOCT BCPTURAILUO PACTHOTOMER-

HHX KONCTPYRIAA H KOJMYeCTBO RwHamaouux xocwx aoxucit (0,1 0.4}

3navenua G, v Gy TPHHEMAIOT TIO AAHHEIM METEeopONOryuecKrX craHumil.

[laGaofeEEAMH Ha CTPOAKAX BRISRJACHBI CPCANHC BENHYAHR HAKONJIEHRHA
BJArd B KPYTHOMZHENLHLIX H KHPIHYHBIX 3aHKAX K HAUaAy MPOH3BOICTBA
OTAC/IOUHEIX paboT B Hux (raba. 11.25).

Taénwuua 1125 OpuenTHPOROUHOE KONMNECTEG BNATH, MOCTYNawwed B 3faHMe NpH ero
CTPOMTENRCTER, T/THIC, M°

Tan sassvns ToguadorRurcKan Aruocdepran Beero

Kpymionascaenoe | 12125 (w2 spx 75%|2—4,5 (w9 sax smuummym nprpu-l 14—16
RHOCHTCA TPM  MOBTAaXKe,| MaTth 4.5 Jilanufi, MOUTaX KO-
25% — opw CMOKPSIX»| TOPWX NPOH3IBOAHTCS B OCEHHE-
rpoigccax) suMusit nepuon }5—2 Mecsna;
MAKCHMYM TPHHHMATh LIS 3ha-
i ¢ fodee JIBTeTIbHLM CPO-
KOM CTPORTEARCTRE)

Kuparasoe 15—17 (us nax 50% ano- — 1721

CHTCA OPH CTPOHTENLCTDE, :

50% — npn <MOKPHXS
‘| nponeccax)

CHuKeRHe NoCTPOoeTHO TeXHOM0rHUECKON W aTMocPepRON BA&TH B CTPO-
AMEXCH 3IAUUAX HMeeT O0/bHIOE MPAKTHUECKOE 3IHAUEHHC, OCOGEHHO B yC-
JORKAX BAAWHONO KAKMaTa HAH HpH OOMbLIOM KOJHYECTREe Khilla 1al01LHX
ocankoB. MHorHe BHYTpEHHBE PaloTH MOTYT YCHCIIIO MPOBCAHTHCH TOJIKKO
NpH ONPCAENCINOH TeMNepaType BO3AYXd H RUCTATOVHN CYXHX KOHCTPYKLE-
AX 3AAHHS. )

Jns ycKOpeHESs CYIIKH KOHCTPYKN¥H SAaHWs W OOCCMCYeHHs Haljaexa-
NMX YCAOBME st MPOHABOACTBA PadoT B HACTOAUlEe BPeMs HCHOJALIYIOT HE
TOALKO CHCTEMB! OTOINIEHHH, HO H CIelHaJbHHC TelnoBHe ycrasobkd. Hp-
Xe MPHBOJATCH lleROTopble HaHOONee XapaKkTepHble THIR 3TUX YCTAHOBOK.
Ha puc, 11.99 noxasar BosnyXorarpepartetb KoacTpykurn B. Il Jlaktioxo-
pa, paboTalUIMd Ha KHIKOM TONAWBE, 3anac TOoAuBa B 0ake mpeaycmor-
peH Ha HempcphIBiyIo paBoTy BO3AyXouarpesatens B Tevende 14 4. Tonum-
Bo (coasipoBOE MAacho) IOCTynacT IO METATeNLHOMY TpyOBuipokoaAy camo- .
TeKOM B DeckoMnpeccopry (popcyHKy. Ilnoniain iTODep¥HOCTH HarpeBa Te-
WIGOGMeHHHKOB coctaBsier 13,5 m?, Tensosas MOIHOCTh BO3AYyXOlArpena-
Teasn ao 150 xBr, remnepaTypa narperoro sosnyxa no 140°C, pacxojt ropw-
yero 18 kr/u. Boajayxouarperarensh ycTaH2BIHBZIOT Yy DXONAa B 3]laHHe Ha
npensapHTCALIO BHPOBHeHHYIO maomaaky. Macca arperata B cbope ¢ 06-
Myposkc# cocrasiser 1760 kr. :

Ha puc. 11.100 moxkasan yHuBepcaabHKil CTPOATEALHLIA DBO3AYXOHATpe-
gareap YCBR-300 npouspoaateaprocthio 4500 m?/u. Bosayxowarpesarens
YCB-300 cocTouT u3 kopruyca NWHAHHAPHYecKod (GOPMDBL, TeNJ000MEHHHKA,
yAUBepCAnLHON TopejKkH, paboTalolel Kak HA KUAKOM, TEK M Ha rascod-
PA3HOM TORJIKBE, MeHTPOOEKHOTC BEHTHJAATOPA AJAf NOAATIH BO3AyXa B ro-
pCJKY, OCEBOT0 BeHTHJAATOPA AAH DUAAYH KO3AYXa B TCMACOOMCHIHK H TON- -
NURHON anmapaTypLl - -

Jlus yayuerus SRAKYanuH NpPOAYKTa Cropaliis TOMJAHBA A3 TeNaoe6-
MCIHIIKA B BBRIXJAOMHOH NaTpyGOK BMOHTHPGHAHA 3XeKiIHOHU2s Tpyba, no
KOTOpoi ¢ GOJLIIOH CKOPOCTLIO MPOXOAHT BO3LYX OT BEHTHJIATOPA. .



Pxc. 11.99. Boagyxowarpeaatens

{—Dax ¢ rapioinM; 2 — acionuoi

renasofiMeHREK! 4 — BEHTHAATOD: 4§ —

ITEETPOSBHTATEND; § — AG00TH -

TodLR TonanoGMCHHERK; 8 — KaMepa

cropanvifi; 7 — RonagexTop; 8 = fme

TaTenhMas TpyBra; 9 - wpan upoboy-
HEBI

[s 755 [

A/

Puc., 11100, ¥ansepcanenwll sosaysonarpesarenn ¥CRB-300

{ — EMKOCTH AJIA TOUARRA, ? — pama-cadaizxi: F— neurpoliogued! BeaTHISTODP: 4 — raacpud naTpyGox:

£ — usTOMatuka yopakaenun; & -— TRVOONIPOBOA EAIPETOrO BOAYXA: 7 — NMEPRIHAH M HHANMA CICHKR

Tanz000MeENUKS; § — NaTPYGOK, 9 — AbMUBLE TRYOGol: /¥ — teninnfMciitie: {1 -— BOSOVIIHNE KaHamm: .

12 —gopoyc; 13— tpyba; 14 — wratiuanantop; /8 — NDEAOXPAHATENBELA KNANaH. J6 — CCeRofi AeETHIA-

Top. {7 - ropoaka; 8 — TONRAWBHLIE Hacos; [9 — perann; 20, 23— mepxumd o weRogl Oyasi ™nys:
2l er posnymnmd Kanan; 22 — YAAMUETEAL ALMOROST THYOH: 24 — KaMepa IZoropaxma

Boaayxouarpesarenn YOB yerauas/AHBAlOT Ha pAacCTORHER Nc GAKMKE
3 M or oforpesaemoro snanrus, [Ipyw nopmaiuiioi paGore BO3AyXOHAarpesa-
TeNsi TeMNepaTypa 1arpeToro Be3AYXa AOMKKA HAXOAKWTLCHA B mpeaenax 80—
100° C. 9ro aocrrraeres (yTeM H3MEHEHKS NOZAUH TOILTKBA H BO3AyXa B ro-
peaxy. :

VHEBEPCAALHBIC CTPOKTEMBHBIE HOZAYXOHATPESATe]H H3TOTOBJAMIOT [e-
CKOABKHX MOJgaell npoH3BoAHTENRROCTHI0 0 30000 Mm%/ (VCB-850). Has
oferpesa H CYMIKH moMelienuit o6nemom 1o H0 m* pekoMmeHyeTes Bo3ayxo-
garpepatean YCB-10 npoussoiuresasnocteie 250 wmifu.

Jog cyluxy OWTYKATYPeHHEIX MOBEPXNOCTCH U AAs 060rpesa CTHKOB He-
Ac306CTOINBIX KONCTPYKUEH NPHMEHAKT TePMODAANALHOHEBE KAn0pupepsl
-BHC u BHK (puc. II.101). TennoBas MOLWHOCTL TePMOPAAHAUHOHARX Ka-

181



Came o CiCE L Cir ] .

" ‘E-._\'
‘§'~--l-—- ‘_? T
5|3 ¥ 8—
9‘? § ~F
ol 4
£I¥ e
£i8 iad

1

nnm
frerence Ko7
£

Prc. ILIDL. TepwopanwaunoHERES wXaao-

phudpep

Pusce. 11.402. Cxema

FCramoekd WHPPAEKPACHOIO HIAVICHHA
suna =dovaps»

J — ropenaka; 2 — TEPMONAPH: J — IACKTPOMALHHTIMI Ras-
fay, 4 - NOACTABKA; ¥ — MAAHT; & = BalI0nE, 7 — peayKTop:

Puc. 11103, Saespesesayxonarpenareas IBTI-A

J— noMOn CHTHAMHIAONH: 2 — KHOUKA: YpasjecHan Tenao-
OBMEHHHNOM, J = KHONKH VHOPABISHMR SedtaasTiiom; 4 —
HEPeRAIYATCAD  POXHMA  YODPABREHAS; § — SAeKTPOMOTUW
ECHTRARETORA. 6 — BCHIHAATIOP; 7 — DErVAATOP TeMODepary-
P BOAAYXE WE CIYIeNsx; & — wACAQOK AAS COCHANOTDUEH-
HOTO BRINYCKA HATPETOrG BOSLYXA; ¥ — TepMOperyasiop;
i} — rpyGuaras pama @ EoaecaMW: M — renapofmernyig;
/7 — gorye nepoxoanoit: 3 — -epersrouartenh HYCROBOR!
{4 =~ cyunopofl  Tpamrchopwarop; Il = wonye ¢ duasrpes,
{6 — narpyOonk Jam arfops soaopsocs ieagyxa; 7 — nepe-
WARYATed: CTYMEHWATOTO PECYAWPOBANHA  TeMTIepaivDLL
HATDETOTO BOANYXKA; JH — UFAbT  yIT[1ibieuny
182

& — XOMyT

qsopudepor 1o 15 xBr. Kao-
prdepst BUC-10A umewt cu-
CTEMY ABTOMATHYCCKOTO pery-
JEPOBAHUA AJIS  [OU/1eprKas
HHA B 3ajalublX fipelenax
TeMIePATYPN BO3AYXa H 0d0-
rpcoaeMofi MOBEePXHOCTH.

Ha pue. I1.102 moka3aua
YCTAHOBKA HH(OPAKDPACHOTG
H3ayyeHHa THiA <«®DoRapes,
palioTaromas Ha CIKHIKEUHOM
raze. Topenka gToil yCTaHOB-
KH uMeeT UNHJIHHIPKIECKYIO
OTHEBYI HACAJLKY, COCTOALLYIO
3 D0 KepaMHUYECKHX NJAHTOK.
BricOT2 TODPCAKH DCTYJHPYeT-
¢51 CMELHAJbHBIM VCIAHOBOY-
HeM BUHETOM. TenaoBas Mol
HOCTB YCTAHORKH TIPH ONTH-
MaJbloOM  pexxuMe palboTw
20 xBr. C noMOWEI0 TakoH
YCTAHOBKH  CBEXKCOLITYKaTy-
pelHoe NOMELIEHHE MO ALDK
18—20 w* pmcymusaetes 3a
30—32 u. Cymky mrykaryp-
KM CJAeNyeT HAUHMHEATE C HHX-
HeW 4acTH CTCIl, pacro.aras
H3AYUATENH  BAONAL  CTEH HA
paccTOSIINA OT Hee He MeHee
100 cm.

Ha pwe. 11103 noxaszas
9JCKTPOBO3TYXONATPEBATENL
ABI1-1. Ero rexuugeckas xa-
pakTepPHCTHEA: MPOH3BOIN-
resnRoeTs 950 M*/4, morped-
asgemas MomHocrk 1055 kB
ABTI-1  umeer zperaanath
crynenci peryauponanua



TeMIepaTyps 303ayxa Ha BHXoAc oT 40 a0 110°C, 3azaunan reMmeparypa
NOLACPIKUBACTCA ABTOMATHYECKM.
[TorpeGras TendoBass MOULHOCTh VCTAHOBKH A1t CYWKH 31aHBH OMpeie-
ns1eTCs 10 HopMyae
Q=I|2(Q(+Q§+QSJ_—Q§’ (11,93}

ragc @ =rG/z — xuanueCTBO TenJa, HEOSXOAMMOTO it HCNapeHWs BAarg 43 KOHCTPYKIAH
spauud, Br;

Qe=sp(ta—4.) L - - xonuuetTeD Tenna, HEOBXOZUMOrO AN Harpenasns NONGEEEMOrc 8 MOo-
MeNeHAe BO3aYXa, BT, :

p ~ TEIAONOTEPH Heped Orpaskialollife KOHCTPYKUHA 2nanns, BT

Cs— TEMLIOBAS MOMIHOCTS MOCTOANIC ASACTHYIOWER CHCTEMW OTGMAennsa, Br:

1,2 — roospdHUNERT S2Maca Ha HEYYTENNLIC HGCPH;

G — HOIMUCCTBO MCOAPAGMON BJATH;

7 -~ PACKOL TUITE HA Achaperus | Kr saarn;

2 MPOACIIKKICALHOCTH CYIUKH;

L — voanyxoobmen, HeoOXOLEMKI A8 YAANENHS HCNApAwWOWeica saard, M7/,

Ofuiee KOTHYECTBO BAark G, NoadeKamell HCMapeNHo u3 KOHCTPYKUHH
JAAUAHR, MOACYHTLIBAETES 0O RAHHEIM NOCTPOCUHON ¥ AONYCTAMON BAAXKHO-
CTil.

JIIA ODHENTHPODOYHOrO PACYETa TENJOBOH MOLIHOCTH CYIIHJBHAIX arpe-
ratoB MOXHO noab3oBaThes Tadn. 1125 n 11.26.

TaGruya 11.26 O8uwwi pacxoa renna () Ha yAaneHHe BRarx, velic. Br

- m— ks

TMpononArgamocTL CVIINE, ¥
KoJaHnesToo naa- Cpepliag TeMIcpe. i
rA ka 10U Ar 06pe- | TYPA HEPYKROrO
Ma. THC. wf oAy s, O 72 b} 120 144 [ 1582 a3 240
—20 302,41 248,3|215,7 | 194,2| 178,53 | 166,9]| [58,2 1508
-10 283,2|209,11196,5 [ 175,1 | 159,3| 147,7|138,9] 131.7
21 0 264,21 210,1{177.6] 156,3 40,4128, 7112001 12,7
“+10 245,3|191,2 | 158,61 137,11121,4 | 109,8(101,1| 93,7
20 226,3(172,4|139,8|118,2(102,6 92,91 89,0 74,9
—20 257 6214.6 133,4 171,61189,31150,3|142,9] 1382
—10 238,41 195,4 ] 169,2| 162,3] 140,1(130,8)123.7| 1i8,0
17 0 219,6|176,41 150,31 133,41 121,2 111,9)704,8] 92,2
+140 200,5]157,5|131,3| 114,41 102,21 92,9| 85,8, 80,1
. 420 181,71 138,6(112.3] 95,6 83,3| 74,6 B5,8| 61,2
—20 227,71 186,7| 70,7 156,4 | 146,4 | 143,0 [ 132,7 | 128,4
—I10 202,3[172,9]15L,5|147,2]127,2/ 119.6|113.,5 [108.8
i4 0 183,61 154,0 132,6 IIB,EI 108,31 100,6, 94.,6| 89,9
-+18 170,61 135,01 113,6) 99,3] &9,3| 8,6 75.6| 74.4
--20 151,61116,1( 92,0( 80,5 70,5 62,7| 55,71 52,1
I

Koapucerso Baark G, kr, nognexamel HCNAPEHUIO H3 OLITYKATYPEHHEIX
NOBEPXHOCTEH AJ5 NPOH3BOACTBA MaMAPHUX paboT, onpesedasercs no op-
Myne

C=g:\Fi 4 gFz - geFs -1 ..+ Bn Fas ' ' (11.94)
rac fh J3. L. — KOJHUECTRO BAArn, MOANCIKAMIEN WCRapergio, kr (raGa 11.27);
Fi, Fy i Fo—DJ0WAaAH OTNEJBHHX MOBEPXHOCTEH, WITYKATYPKa KOTOPHX BHIOJINEHA

0 PUSTHIHEIM OCHOBAHARM HJAM [1ASAHIHMHME PAcTBODaMH, p.
KonryeeTno nosayxa L, m%u, xoTopoe AOMKHO GBITL TTOZAHO B NOMELLe-

HHe JUTA YJ(AeHHA H3 WTVKATYPKH ucnapamomeiics saard:
FLO00
- ¢ , (11,95)
z {dyn = ‘Il'lp] D

[ae 2 — IpoAOTANHTEIBHOCTE CYLWIRR MITYRATYPKH, Y,
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TaBnuuas |27, Konkuecrae BRErs, nognexauien wenapeHnie wa 1 m? Wrykaryprw, K

Ilpe ocHORAHMM nOg u[T?I(a'I'}'pr‘
KaMeHHOM | HeDeBAUOM
Oxpacra oFTYKATYpenHol wTyKkaTypHERL pacTRop
NOB&pRHOCTH
psBecTmorEf ““::;.?:;im ; mspecTHOARA K38 C::::E- G-
Macxansx 6 5 8 6
Kneeran 6 5 8 i 5
HzsecTronas 8 4 7 5

dy, — BIArOCOACPNKANHE BOANYXE, YAAANEMOra M3 TOMEllCINs, T/XI' CYXOre BO3AVRA,
dnp — BJARTOCOARPIKAKNE LPUTOLHOrO BO3AYX3, r/Kr CYXOro BO3AYXE;
p ~— [JAOTHOCTL MPHTORHOTG BOIAYXA, Kr/Me,
3wauenss dyz H dgp ONPEAENFOTCA MO [—d-AnarpaMme nan io Tadanue
«DH3RUECKHE CBOMCTBA BIAKIOrD RO3AyXa» [24, 28].
Jast MPHOMMKeHHOIO pacieTa OTHOCHTEJBIYIO BJIAXHOCTL DOSIyXa mo-
MCILGHHS MOMHO TpHHEMaTs pasiioi 80%, a NPHTOYNOrO BU3LYXA —70%.

Tnasa 19. TA3SOCHABKEHME

§ 107. TpancnopTHpOBaHKHE rasa Ha GOMbUIME PACCTORHUS

[Mpupoause (ecTCCTREHHER) TaSH, noGuipaeMsle W3 ra3’0BLIX AW HR ra-
30HedTHHBIX MECTOPOX/IEHHH, TPAHCMOPTHPYIOTCA Ha PACCTOARMS TIPOTH-
JKENHOCTBIO W TLICAYM KuJOMeTpoB 00 Tpybam, mpoKJaldbBAEMLIM B aeMane.

MarucTpajbhsid TpyOONpoBo)(, Mo KOTOPOMY Tas TPAHCMOPTUPYETCA OT
MPOMKICAZ HIH razcfeHIiHEOBOro 3aBo/La fo Topoxa, upeacTapaser cobof
KOMILIEKC coopyienufl: CoBCTHEHHO TasONPOBOJ ¢ OTDETBJICHHAMH, KOMIDEC-
COPHBIC CTAHIHH (KC) ans nepexa%xl rasa 4 ra3opacrperesiuTe.hHbie
crannmi (I'PC). Komupeccopiiste cTaHURM, HAXOMSMMHECH FHa PACCTORKHM
190150 kM oxga OT APYro#, o6CCnEUHBAOT DOAAYY rasa ¢ JIaBJCHHeM
pras 20 5 MIla x TPC, koroptie SRJASIOTCS FOMOBHBIMU COOPYXEHHSMH TIPH
Booze rasa s Haceaewum# nyrkr. Ha ['PC ras mpoxolur uepes (PUALTPHI, -
PEryJIATOPH JaBAeHHs, 0NOpHpyeres . Jlapacude rasa, [MOCTYIAIOILENO ¢
I'PC B rasopacnpelesHTennHsle CeTH, OOLIUHKO He NPCBLHINACT 1,2 Mlla.

§ 108. MazoRkie pacnpeAenxrenkHuie CeTH

" Ilo razoRwiM PACHDENETHTENLHHM CCTAM, NPOJDKEHHLIM f1a TeppHTOPHY

ropojia KJAH JPYrore HAcCHACHHOrO NMYHKTA, ra3 MONaeTCh K norpebuTeasM.

B 2aBHCHMOCTHE OT MAKCHMAaJbloro pabouero RapAeHHS, MTla, razopac-
nPCISAHTENbHBIE CCTH NOAPAZALIAKITES Na rasonpoROabl:

EH3KOro LORJTEHUS . . .« B ¥ E c ® = . & = no 0,005
CPCHNEIO « v o = = « = o « ¢ = & + = = « @ -, » 0,005—0,3
BUCOKOTO + o+ = =« + & = . s e o 3 o% % » 0,3-0,6
TO ME . . 2 s e w e 4 = e e . . . e - » 0,6—1.2

K rasompopozaM HE3KOrO AABICHHs NOAKMOYANTCS MHAue W OOMeCT-
BOHHBIE 3MAHHS H MOJKHE KOMMYHAJIbHO-ObITORBIE NPCANPHATHS. Faszonpo-
BOIL CPEAHEro W BEICOXOTQ AABJIEHHS Puas JO 0,6 MIla cayxat nia MHTa-
HES r2308HX PACTpPeneAlTeNbibLIX CeTed HM3KOIO AABACHAS uepes rasopery-
astopubie nydktsl (CPII), a takxe KPynnbiX noTpeduTesci rasa (mpombl-
JAeHEHX mpeanpusiTHil, xIe603apoacs, Gaus K Ap.).

) QLOpRIAUMS —~ NOAMEILHBAAME K [A3Y CHARHONAXHYWHX BCIIECTD (oAopauTOB): ma-
poB THAMEPKANTANA, NPOTKIMEPKUUTANA & P,
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ITo cxesme nuTaHus norpeGuTenefl razopacnpe/lesinTeaLHLie CETH NOAPaE3-
JCHAIOTCH ila ORIOCTyNelYarse, ABYXCTYReHYATLIE, TPeXCTYNeRUaTHe 0 MHO-
roctyuenyarhie. TIpuMeHeHse Tol wan WHON cXeMLl ONPeLEAseTCs BeTHUHOH
HAaceNeHNory NYyHKTa, MAAEHPOBKOR erc 3acTpeiKi, PACIONOMEHHEM HKUHIOH
(cesirre(iHOM) W NPOMBIEIIEHHLIX 3GH H DAcX0QJOM Iasa OTAeJBHEIMH NOTPe-
OutensMa.

B meGoduwnx naceneniux NyHKTax ¢ MaJkiM PacxOAoM ra3a ocyiuects-
AHETCA OAHOCTYTIERYATAN CHCTEM3 HH3KOTO JAaBjcHHA. B cpeiuux ropoudx
IPHMCHSIOTCA TAaBHBIM oO0pa3zoM IOBYXCTYMEHUATHIE CHCTEME, a B Kpyil-
ENX - TPEXCTYMCIMATHE: (KAA MIQTOCTYNeMUaTHe), TAK Kax npH OouabHIHX
pacxkofax rasa HPOMbLIJACHRRIMIT H KGMM}(HBJIhHO-GHTQBUMH NnpeAllpHEATHH=
MG ¢ TCcAayeli ero HA 3HAUHTENbHREE PACCTOAHHA PpAbOTA HA HKSKOM AaBjic-
HEH TpcOyeT YBCAHYeHHA AHAMETPA rasonpoBOJon M 3ATPYAHAET NOLAepXa-
HHe HenGXOAHMOre jdasiaedus y ortiadeddex or [PT norpelurenei.

Ha puc. 11.104 nogasana TpexcryneHuartast cxemMa CHa0iKenns rasoM ro-
POaA, BRAWOYAONIAH raznnpoBojibl BRICOKOTQ, CPCIAHCIO H INISKOTC AARMCHHH.
[lo 3T0# cxeMe Bech ras, mMOCTYMawWHA OT HCTOYHHKA TazocHABIKCHHE, MO-
ZacTcAd MO TPAlBHTHLIM rasonposojamM Bhicoxoro pnaesgeuns x TPC u ras-
FOABJEPHBIM CTARLHAM, OTKYAA TOCHE COOTBETCTBYIOIICIO CHHMKENHS AaBje-
KA OH {10CTYNaeT B PaclpelelTe/IbHbIe CETH CPE/AHEr0 AaHNeRHd ¢ Hockic-
ayourcii norayck yepea 'PII B ceTH Hu3koro aaz/eHHs!.

Or ropuscknx pacnpefeNUTeNEHEX ceTel ras mnojaercs K norpefuTentoo
no OTBGAY (OTBETBJACHHIO), T.€. MO TOH UACTH I'd30UPOROAA, KOTOpas uier
OT pAcCTpeJenTeNbHON ero YacTH J0 3aJDUKKH, YCTaHABAMBAEMOH Ha BBO-
Ae B JOMOBJMdIeHHe HJH ﬂpt‘,}lll[}HHTHE. Yuacrok I‘EISGIIPOBDRE{ OT oTKJaYa-
WOUICH 3a8IBHACKH L0 BBOIA B 3ZaHHE HA3bIBAETCH ABOPUBHM (BHYTPHKBAp-
TAJBHBIM) rasclposojoM. BHYTpH 34aHus rasonposoi OT €ro BBoda 10
razonctpebaniomero npudopa HazhBAECTCH BHYTPHAOMOBHIM WAW BHYTpHLE-
XOBBIM. *

§ 109. FazopPSrynaTopHbIS NYKKTEI M YCTAHOBKM

lazoperyasropurie nyarrel (FPTT) u yeranosrn ([PY) cnyxar aas
CHUKUHHY JARMCHHA Fa3a U NMOALCPKANESI ero Ha HeoOXOIHWMOM 3a)ldHHOM
ypopde. ['PIT ofbiuio coopyxawT 144 NATAHES Tad0M PAacHpexeTHTeNbHEIX
cerefl, a 'PY — aas nurasng oraensHbix norpebureneii. TPIT1 pasmemaor
B OTALJHHO CTOSITHUX 3TAHWEX WAH Kadax cHapyxHe saaeus, TPY —B no-
MelReNHax NPedlpRaTHA, TAe DRCIONONKEeHK Arperarhl, HCHOJBL3YIOUIHC ras.
Pacetoanusa Mexay ortaensno crosimumy TPIT v jpyramMn saaHnamu W co-
opyxcennnmu upuseneen 8 CHull 11-37-76.

I'PIT u TPY b noZBanbHBIX H UOYIO/BAJLKRX NMOMeIIeHHAX, a TaKKe
B uanX W 0GIEecTBeHHLIX 3XalHsAX, JeTCKHX H JeYefHBIX YUPEeRACHHSAX H
yYyeOHBIX 3aBeASHHAX HEe yCrpauraT, 31aHHA, B KOTOPHX pacnosaralorcs
TPII, ac/KHL OTDCYATL TPeBGOBAHHSIM, YCTAHOBAEHWHM JJIM (PONIBOACTBA
kateropun A. Cuu ginozraxeue, I u 11 crenernefi ornecTofiKocT, ¢ NOKPR:
THCM JIEFKOH KOHCTPYKIIHH H NONAMH N3 HeCrcpaeMbix MaTcpHanob,

Jlzepn nomewennit ['PIT orepuipaotes wapymxy. Ecan npumensior vpy-
HOCOPACHIBAGMBIS MEPEeKPHITUR, TO 00ilad MICINALL OKONIILIX IPOSMOB H CBe-
ToRLX Gorapeil Ao/ukHA OWTL He Meree 5000 cm? wa | M® BHyTpCHEErO 06D~
ema ['PIT, Ecnn ['PI1 paameniaercest 8 NPHCTPONKE K 312HHK, TO LPHCTPOH-
KA OTAENAeTCS OT BA4HAA rayxofl razonaoTHoH CTCHOH H JHMEeT caMoCTosd-
TeNbHbBIK BRIXOAI.

INomewenste FPIT oransvsaercs, 14K KaK A5 HOPMaabHO# paGore yc-
TAHOBJACHIICIO B ileM OCOPYIOB4HNA U KOHTPOJLHO-WIMCDHTEILUBIX NPHOGO- .
POB TEeMUEPATYDPA BO3AYXA B NMOMEIEHHA ROAKHA ObiTb ne dike +157C
Orvomsierie MQKeT OBITE BOJAAHLIM QT TelJIOBOH CeTH HJIW OFT HHAHBHAYAJb-
HOY KOTeJbHOH, KeTOopas OTAeISercs KAMHTAABHON CTeHOH OT NOMeLUENHT,
e YoTaHOBACHO OOOPYACBAHHC, H UMETE CaMOCTOATENbRbIH BXOA. JI/n ©T0-



fgenns noMewteris TPIT nprMensoT Takmke fewH, SaKJI0UeHHHRe B MeTAS:
Jiifdeckiii FepMCTHHECKHH KOmyX ¢ BLIHOCOM TOMKA HAPYRY. HeRTHAMLIR
I'PII ocylecsiacted ¢ noMoltblo Aeduiéxtopa {DEITAKKa! H xano3nf-
Hoft peiteTRH (NMPHTOK), YCTPOCHIOH BHH3Y ABepi. BHECKTPHUSCKO® OCHETNE-
e spanag [PET Mosker OblTe BHYTPEHHHM BO B3PHBODESOIACHOM HCOOMHE-
HEH WIE HAPYXKHEIM B OOHUHOM HCHONHeHHu (KOCOCDET).

Ha pac. 11,105 ilokasanbl naan H pa3pes HOMeleHHA I'PIT ¢ ycrasos-
AetHHy ofiopysopanned. Texwoaorudeckay cxeMa neficTsis ubOpPYAOBENHI
I'PIT sakmouaeres g eacayomeM. ['a3 BHCOKOrO WIM CPCANEr0 AaBARHUHA
gxofrr B 'PI1 1 mocne orkawuaioued 3a40HKKH 1 Npoxoinr depcs QUAbLTP
2 tae odMilercd OF RLIH ¥ Mexamuteckux dpameceit. [tocne duabrpa ras
qepes npenoxpanhreuhﬂ'o-aanopﬂmﬁ kiaantan 3 nocrynaer 8 peEryasrop Aae-
jgeMusa 4, rac A4B/ACHHe ra3a CAWMaercs o sazanHoro. ITocne peryasaTopa
raz MOBHKEHHOFO HABACHHS BHIXOAUT UEpE3 $a/I8HIKKY O B FOPOLCKYIO raiss-
DACTIDEREATOABRYIO CeTh tOOTBCTCTBYI0Mero naBnenis. UTtobu Bo BpeMs pe-
sonta ofiopyaonatus ['PI1 He Gbiio uepepuina B radocHabXeHnH, Ha TeXHO-
JAOfHUECKoH JHHAN DpefAyeMarpusaeres absodqof rasofiponon 6 (Oaimac).
ITpu nepekpuiTuy 3anafxek / # § u OTKphiTOfl 3ajBnxxn 7 Gafinaca ras
WAGT, MHIYA PEryASTop jAsAeHis, 8 rasopachpenesHrensHyw cern. Iig
CHUMenWy AABAGHNS ra3a B 9TOM CAyYae npUKpHRAETES 3RNDMKKA 7.

Ha swixoasom ragzofiposoge HHIKOTO HaBledus! nocae perynasdropa Aas-
AeHKS yOTaHRBAHBAIOT HApaBjAHdeckil TPELOXPAHHTCALHE Kaanad, xo-
ropwit c6pacupaer H3OmTOK rasa B aTMovdepy, NpenoTBpaillast NOBLILICIIHE

, AABJCHHN ralza AOCJE PeryasiTo-
pa. Ecan ns6nirok rasa Oynmer
- /E% HACTOJEKO BeMMK, Y10 TPOMYCK-
¥ g * = Ha# crnoCOOHOCTE [PefoXpaHk-
e 4@\ TEABHOFO  kAuNAHA OYmET He-
\
o \
\

P
-

) Pre, 11104, Tpekcryneuuarad cxeMa cHad-
4 HeNHE CH30M rODONE
_f_ § = TPC (rhgopntupafentTensian CTARUHR)!
2 -~ rasroabaepHa? oTagnuu: I - THO (ra-
sape;gnmopuun fiyHeT) cpeadero AaBNEHHS:
4 — I'PI1 Au#zoro RaBICHis: 5- - (#B00POEOR
phleoi6ro fAdakias, & — rajonpoBal cpepns-
ro A#eNeRus; 7 - rafuipUBCOR HHIKOLO ARE-
Aekak; §— MarueTpannspll  Tasnuponsg or
BeTEMRMN D resdeHaOmenna

5

ot .4]
(e~ )
adh L2 | %? l 1%
= o %

pre. 11.105. TasoBpenpeaehireabnnid nmymer (TPR)
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AOCTATOTHON IAA CTO VAAAGHHS, TO cpalaThiBaeT NPei0xpaHITehHO-3a1M0p-
neii waanap flas 3avepa aaBJCHKT B rasonpoBofe Ao Peryastopa 1 nocie
REPU CAYAAT NOKAJBIBAOIINE H CAMULMULYULHE MALOMETDE, YCTaHav hibac-
Mble HA ILMHTE &,

§ 110. YcrposictBo W obopyoBalne rasoRbx cereH

Fa3onpozosikl, 0CO0EHHO CPeAHEro N BHICORKOIL IABACHKA, ABJAAIOTCA RaH-
(OJICt ONACHBIMKH M3 BUeX BHAOB [OPOACKHX MOA3EMHBIX COUPYMEHEH, Tak
KaX I'a2 MpPH MOBPEKIEHMH TAZONPOBO/A MOXET [IPOCCHUUTHCSA uepe3 rpywr,
NPOHHENYTL B MOABAAL 3[alHH, KOMOALM H KaHdabl (KOMJEKTOPL) H CKO-
(EThCH 1AM, CO3/ARAY YPPO3Y BA[ThEIBA rasoLo3AYUIIOH cMecH,

IIpoKGI2AKA HADYHHEIX FasolpOBOJOE HEIABHCHMO OT HA3LAYCHHA W JaB-
JCHIA ra3a NPOCKTHPYCTes, KaK mpaBuio, nogseMzoil, Ipuy sebope Tpacch
HEOOXO/JMMO NPEAYVCMATPHBATE NAPOKAAAKY ra30lpoBojaa 110 BO3MOMKHUCTH
AQALIIC OT 3A&IHHA, COOpyKeNdil W APYTUX KOMMYHHKaIH#A, ocofeHio pado-
TAIOMWX HENOJAHEM CeueHHeM (KallaaHlandsi) M OPOJOAEHHBIX B KAHAJNEX
(TeIsI0Basl CeTh), @ TaKyKe OT BOJOIPOHUAHHX H TCACPOHHEIX KOJIDZLEHR H
TpaMBaHHLIX NYTCH.

Hajzemuan npokasigka razonpobogos JONYCKAeTen HA TePpuTOphk Hpo-
MBUTEHNHX H KOMMYBaALHC-OHTORBX upe/inpHATHH, @ TAKKC BHYTPU KH-
ALK KRAPTANCB U ABOPOB.

PaccTosHNA NO TOPHIOHTAAH MEXAY NOAICMIBIMH Ta30HPORBOAANY, Das-
JHTHIBIME COOPYIKEHAAMH H APYTHMH KOMMYHHKALHAMH, IPCAYCMOTPEHHbIE
npasraavMK GesonactocTi b radosoM Xosafetse, yxasann # CHull 11-60-75
O MPOEKTHPOBAHKEK 1LIARWPORKH, 3ACTPOHKH MOPOAOB, HOCRAKOB H CeJALCKHUX
HACCJCHHLIX NYIIKTOB.

[Mpu nepecevedrnn rasonposofa ¢ APYrHMH KOMMYHHKALHUMY paceros-
OH° MeKUY HEMH 10 BepTHKan# J0JOKHO Owitu nc memee 150 MM, a ¢ onex-
TPHYCCKNMH HIH TCICQOIIBIMH Kabensamu — pe mewee 0.5 m. Up'.! nepeceye-
HUM FA30HPOHOAA € TPAMBAHHLIMA TIYTAMH HJU NPH BHHYMK/JAEHHOR MPOKJA /-
KC T430Npoposa MONeper Kakoro-au(io KaHzjia [PHMENaloT (ymsippl H3
CTAMBHHX TPy, HA KONUAX KOTOPBIX YCTAHABIWBAKT KOHTPOJAbLHBIE TPYyOKH.

[‘a3011p0oBOAL BHINOJHAIOT K3 CTAMBIIBX TPYOD, COGIHHAA HX HNIEKTPOCBAp-
kofl. B MCCTax YCTZHOBKH ra30BhiX NPHGOPOD, apMaTypul K Apyroro obopy-
AOBAKLA NPEMERSIOT (GJakuesble H pe3nlusbie coelnHendd. TNyGHEA 3a70-
JKCHHS rasonpoeoaos '
44BHCHT OT COCTaBa M J 5
TPAHCNOP THPYEMOIO e :
raza. Ilpu BnaxKHOM
raze rayGuHy 3880 p--pRESClEi s

3 g

meiuss Tpy6 TPHHE- fior i Wl -6 e

Maior Huxe Cpeiel gl S AT tefy T

FAVGHHLL  NPOMEp3a- : ) : i {

1-111311 rpyura iam ElﬂH- By ’ # %M
HOM MecTHocTH. ['aso- ; i (3 e ]

n po BOJII:II Jl.n q U'C)’ - .- I Ll _I Ifmroo=msmrosrmimrrmpmeree
LIenIoro rasa MomK- TE

KO YKN@/BIB2Th B 30- G L N o ]

He IPCMEP3aHHR TPy H-
Ta, 10 3araybaenue
HX JAOMXHO OBITh HE
mepee 08 M o7 no-
BepXHOCTH seman. ['a-
30MpOBOALL npoxaa-
RIIBAIOT © YKJIOHOM
He MeHee 2 MM HA
I M, 4yr0 ofecneyusa-

Pue. 10L104. Fanopwil Xoaoxed

d-— nz CcToHHEIX Koaerd, § — UeroH-
HalA MosUaWIH R T - neprirer Kodk-
uo; 2— cLeMHes IanuTa; J — RoBep,
4 — CHOUB, J = CPegHCe KoMbHO; 6 ~—
AHMULS: 7 - LACTRG WA A0COR, 8 —
ijlakoBan saTa; ¢ -— oK
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eT OTBOJA KOHJAEHCATA M3 rasa B KOHJLEHCHTOCGDPHHKH H npe;{orapamamr 6=
pasoBaHiuc BOAANBIX NPODOK.

Jlns @elkal04eHHA OTACALILIX YUACTKOD TA30MPOROAA HIH OTKAKUEHHS
AOTPeGUTENER YUTAHABIKBAIT 32NOPHYID apMartypy, pasMelllaeMyid B KO-
aonue. I1pr naMedenuax TeMMEPATYPHEIX YC/IOBKA HA rasoNpOBOAC NOABAL-
KOTCH PACTATHBAIONLKE YCHUINS, KOTODLIC MOTYT PasopBaTe CBAPHOW CTHIK HJH
3a4BHKKY., YTOOBL H30EKATH 370r0, HA TE30NPOBOAC, H B OCOBEHHOCTH ¥ 3a-
ADHKCK, YCTAIADAHBAIOT JHN3OBLIE KOMIEKCATODH, ROCTpPHHHMAOWNUE 3TH
veuaus. Kpome Bocnpustus TeMilepaTypaLx  AcOPMALNA KOMUEGHCATOPL
NO3BOJASAIOT JIErKO MSMOHTHPOBATL H 3aAMEHATh 33/(BHKKH H MNPOKAAMKH, T2K
KaKk KOMNEHCATOp ¢ NOMOWULI0 0COGLIX NPHCNOCOOMEHHHE MOXHO CXKATL WIH
PacTSHYTL. JINH20BLIE KOMMNEHCATOPDI YCTAHARAUBAKT B QAHOM KOJIOMLEC
3a/BHAKKAMH, PHUCM PACNONATAIOT MX NOCJIe 32/BMXEK, CUHTAH N0 XOAY
rasd.

Ha pue. 11.106 nokazan rasossii xoa0jgl ¢ yeTAHOBACIINBIMY B HeM 3d-
NBHKKOA U JIHI30BLIM KOMMENCaTopoM, YNpaBieHie 34/IBHKKAME BLIBEIe:
HO HZ NOBREPXHOCTh SeMIH ¢ NOMOOILIO LITOKA, JaU(HIIEHHOTO B BepPXHEHW dHa-
CTH MEXAHWUTECKHUM KOJIIAaKOM {KOBEpum}.

3alwnTa ra3oIpoBoAond OT KOPPO3HH, BEI3hiBaeMas OKPyKaIlolleh cpelof
H GAYRAQINIMMA TOKAMH, NPOEKTHPYCTCH H BHINOMHAETCA B CUOOTHETCTBHA
¢ Tpedosauuamn [OCT 911574 u CHuIl 11-37-76.

§ 111. YerpohcTao BHYTPEHHMX [230NPOBO4OR

Buroan razonposona s kaaue saapua (puc. 11.107) yerpanpawr B Jse-
CTHHYEBIX KJSTKAX, KVYXHAX uau kopwaopax. Ha BBojc rasonpoBoia B 3aa-
HHe YCTaHABJAABAIOT 34NOPNYIO apMaTypy. BBoabn ra3onposoloR B HacOC-
Hble ¥ MALUKHHWE TICJeHUA, BEHTHISIIHONERIE H JHQTOBbIE KaMephl W ax-
TH, MOMEIICHHSE MYCOPOCOOPHMKOR, 924€KTPCPACTPCACHHTEABHLIX YCTPOACTE,
CKJAAACKHE TOMCLICIHA 1Ie YCTPaHBaloT.

.Ias nojzeress 3 KBAPTHPLI BCPXIIHX 3TaiKeH JKHALIX 34aHHA N0 CTOSKAM,
KOTOPHIE MPOKAAJLLBAKT B KYXHAX, Hd JECTHHYHLIX KJICTKAaX HJH B KOPHAO-
pax. B xuALIX ITOMewleHuaX, BAHHLIX KOMHATAX U CAHHTAPHLIX y3/1aX HX l€
npokaanuBaior. Ecian razenipoBoi NPOXOART Yepez CTERY MR NEPEKPhITHe,
ero 3aKkgaIoyalorT B PyTasip H3 craabholi TpyOul. TlpoctpaHcTBO MCKILY §yT-
JAPOM H Fa300POBOICM 32ACALIBAIOT NPOCMONEHHOR DNPAALI0 U GuTyMOM
HJIH 2KHPHEM LEeMeHTHLIM PacTBOPUM.

I'a30npoBOALI BIYTPH 344LMA BHIIONHAIOT K3 CTaAbHBIX TPyD, cOe/AHse-
MbEX Ha cBapke. PesnCGobnle wax QaanicesLic COeOHUeKa BHNOMHAIT TOMb-
KO B MCCTAX VCTAHOBKH apMATYPH W NCjkAUeRRda npubopoB. lleper Kax-
JHM razoBaiM npubOpoM. YCTAaBAMBAIOT KPaEL. [a3ompoBoiel B MecTax
GPOXOAa N/l (POKAAABIBAKT HA BLICOTC Ilc Mepee 2,2 M cudTast OT moja
1o Huaa Tpyle. Ha cToakax w Ps3soadiux 1a3olPoBOAaX APOOKH 1C yCTa-
HABNHBAKT.

B 0BuiecTBeHHBX K KGMM}’HaﬂhHO -GLITOBLIX MPCANPHATHAX MOMKHO TpPO-
KJAABBATL OTRETBAEHUA TA30CiIPOB0Aa K uprbopam B GeTOHHOM HOJY, HO Ha
STOM YUACTKE T230TPOBOAZ He ROMIKHO GHITh 3aNOPHOH apMATYPbL U pesbbo-
BLIX COeNHHEHHIT,

Ha puc. 11.108 npunejenta cxeMa pryTpHaoMoBof razosofi cetv. Ha cxe-
Me T0OKA3AaHb Fa30BbIe CUCTUHEH IJ4 YUYCTa Ppacxola rasa Ha KBapTHPY.
B HacTOALllee BPpeMd Faz0Bble CHETUMKH B KBEPTHPAX WHJIO0TO jJ0Ma He yiTa-
HABJWRAIOT, 4 PAcycT 38 ral NPOH3BOLAT NO HHCAY KHJVIBLOB,

Onaceble M TOKCHTeCKHE CBOACTDA rasa 3acTaBJAIOT NMPeAbIBIsTE 0C0-
SLic TPeBOBAHMA TAKMKE ¥ NMOMENEHHNIM, I1e yCTaHaBAWBaT rasonarpebas-
KaiiMe pHOGPLI. :

B 3KMNbIX 3/8HHSX TA30BbLIC MAHTL YCTANABIKBAIOT B KYXHAX Bb{comﬁ
e MeHee 2,2 M, HMEWINHX OKHO ¢ QOPTOYKOH W1 ©PaMyroil U BEHTHIZLH-
GHHELIH Kailad, ¥ B 3aBUCHMOCTH OT KyOatypbol Kyxuu, Tax, 448 OJHTHE Ha Ye-
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Puc. 11.1¢7. BOOXH CEIDOPOBOACE 0 BALHHE Puc. 15108, CxeMa BHYTPHIOMOON razonod ceTn
1 — gpuuka dyraspa; £~ $yTARp ATA BADYHK- ! — Ta30BaM TMAKTA; 2. rASOGUY¥ KOMOEKA; J —
poit nacTy rEzonpoBong; & — cTalkHas THAbSA; roaoinaf cuerink; 4 - kpader  npofouunie; 6—
4 —- peepKa JK0Ka; & — QHTYMHOC 2800:00011Ke; TascnpoBof. 6 — Nyl ras0lpoR0aad; 7 — BRILK-
6 — OpeldKa: 7 —KpWioK, & — COGIBHeHME® CEAD- H2® 3€HTRARLME

THpe KoHQOPER Tpebyercss MHUMMANLALIA 06HeM KyxHu 15 M% a5 HAHTH
HZ TPH KOHQOPKH — 12 M® ¥ QA NJHTH AV TArana 1a ABe KOH(POPKE —-
8 w3, I'asopHle BOLOKATrpeBATeNH C OTBOROM NPOAYKTOB CTOPAHHA B ABIMOXO-
ABl YCTAHABIHBAIOT B BAHHHKX KOMH&TaX, OODLEJMHEHHBIX Cavyssiax v KyX-
ISIX JKHARX sa4BHS TToMenienHs BAHEHBIX KOMHAT H 00DbeLlHeHHHX CAHY3-
JOB JIOJMHLI HMETb O6beM He MeHee 7,0 M® B BEHTHJAAIHOHHLIA KallaJl.
Kposme Toro, B 9THX HOMCIUEHHAX NOMxHH ObiTh B HHAKHEH YaCTH ABepH pe-
metky mromanso He Menee 0,02 MP HAK 2a30pW MEXAY IBCPBIO U HOJIOM
TaKoi e Beamuuitkl, JIBepH AOMKEB OTKpHDaThCs Hapyxy. [lpw npoexra-
POBAKEH AbIMOXOAOB B HapPYKHLIX CTeHaX 3/laHHH TONLIAHA CTEHOK ABIMOXO-
JOB JO/IJKHA ONpelefaThCcsd PacdeToM. '

TpucoeaHECHAE TA30BLIX BUJIOHAIPEBATENCH H IPYFHX TA30BBIX npr6o-
POB K ABMOXOJAaM HeOOGXOAHMO BHIMOAHATH TPYGaMH, U3rOTOBACHBHMH K3
KPOBCALIOHR ¢Tasn. CymMmapHas ANAHA FOPHIOHTANBHBIX YYACTKOR COCAHIM-
TeAbHOM TPYObl BO BIOBL CTPOSAIIMXCH SAAWHAX AOAKIA GHTH MEEHMaJIbHOH
(e Gomee 3 M), a ANKHA BEPTHKAJLIOLO YYaCTKA —— BO3MOMHO OoJuule (ne
meree 0,5 m). :

OTBOA LPOAYKTOR CrOPaHHA ra3a OT GHITCBLIX Ta3oBbIX npHOOpPOB, neuyel
W APYroro ra3oporo 060pyAOBAHHSA, B KOECTPYKUHH KOTODOTQ NpelyCMOTPCH
OTBOJ (POJIYKTOB CrOpaHus B KEIMOXOI, CASAYEeT lpelyCcMaTPHBATD PasAeab:
HO, T. €. MO 000COONeHHHM JLIMOXOLaM.

§ 112. McnOoNb3ORAHME a3a HA CTPOUTENLCTRE

Fas ®enoaLayeTca B KOTEJABHOHA, BOZAYXOHZrpPeBATCAAX AJAS BPEMEHHOIO
06OrpeBa M CyIIKH CTPOSLIHXCH 3AaiH{l, THIOBHX rasosbix npuGopax # He-
KOTOPHIX TeNVIOBEIX YCTAHOBEAX NPOHIBOACTBCUNONQ HAaSHAUEHHA. HanGoas-
nee XKOJHYECTBO ras3a pPacxojyercs B KOTeNbHBX M BO3JAyXOHATpeBaTeasX
A1t CYIIKH 31aBHA.

[TpuMenenre £a3a HA CTPOMTENIBCTBE BBEII'OAHO C TCXHHKQ-9KOHOMHECKO’
TOURH 3peHus, Tak, BpeMeHHLIA 060rpes H CYUIKA 3JAdHUA rasoM no cpaphe-
HHIO ¢ TDEPALIM TOIJIHBOM Jiellesiie B 4—0 pas, a M0 CPABHEHHIO C SMEKTPO-
aneprreii — B 8—10 pas. I'as nossoaser ¢o3iararh J000H TEMTEPATYPHbLA
PEKEM B NOMEILEHHAX, PeryJHpPYyeME# BPYUHYIO HJIA dBTUMATHUCCKH. '
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Tas nenecoolpa3Ho ECNOALZORATE B CTOAOBOH H AAR HPHTOTOBJACHHS FO-
payelt BoAbl, Jlii cTOJIOBLIX NPOMBILICHHOCTL BLIIYCKAET A30BNE CeKLH-
OHHMC TINTH ¢ HAMEKUHOHHLIME LIEICBEIMY [OPEKAMH SHATNTEIBI0 G0
el TemIOBOE MOHIUOCTBI), ueM (BITOBHEC HYETHIPEX- H JBYXKOI(ODOIHLE
ILTRTH.

Ias noJyuclnA ropsiyedl Bo/ibl NPOMBILIIEHHOCTh BHIMYCKAST NPUTOYHAL
pofloHarpesaresu tHaa BITL DpoHssu/HTebHOCTLI0 OKOJIG 0,1 s/c H eMKo-
cTuee BomoHarpezatean ALB-80 u APB-120. Emkocrs poAoHarpesarenel
ATB-80 n ACB-120 cootpercreensu 80 u 120 », Temnepatypa narpesa so-
np oo 95°C, aas narpesa BOABR A0 R0° C neoOxopaam 1 4. [las npuroToBie-
MMy KHOAYCHON BOAW MCHOAnsyloTcs rasopsle xunaTaahann KELL-8M unpo-
H3BOANTEAbHOCTRI0 150--200 m/u a Ap.

Aas nonyuesHs rasa H3 FOPOACKHX ceteli B CTPOAWHRXCA 3RAHWHX TPO-
KN3AEIBAIOT BPEMEHHble pasfopHEC Ta3eipoBoik. BpemeHiue rajonpoBoLnl
MOHTHPYIOT ¢ COOIIOACHHEM TIPABUA ycrpoHeTDa B SKCIyaTAUNRH TajoBoro
xoznficTna,

BpeMeRELIC T@30iPOBOAB MU/IKJIOFAI0OT K NOCTORHHOMY HapYJKHOMY Id-
301poRDAY BOAH3IM MeCT pacxXoAa rasa (0OBiYAG B JECTHHUHLEX KACTKAX).
[is DAIDONKH asd nO sTaXKaM CTPOSIEErocs siakkzi b €ro JeCTHHUTHLIA
KIeTKAX TI0 Mcpe BO3BeLeHHs 3/laRAA MUHTHPYIOT Bpemeddsle cTOSKH. Bhu-
3y CTOSKH MPUCOEAHHAIOT K BPEMEHHOMY MaracTpaibHoMy 7asOUpOBOLY.
YCTARABIMBASN B HAUaJe KAXIOTO CTOAKA 3anOPHHA Kpall, Hya Kax jiom 37a-
JKe 3/1aHEH B CTOAKH. BPE34IOT OTBETRASHHs C TPYNNOBbiMKM OTBOAAMH 1A
NPHCOEAHHEHHS K HWM CHOKMX Pa3BOAsiuuX HIIAHIOB. Ila xaxiomM oTBOIE
YUTAHABJIHMBAIOT KPAK (OHH AQJKHB HAXCAHTBCHA B 3aNHpPAIOLIHXCA SILMKAX).

Boanmoe npuMeHECHHC B CTPOHTAbCTRE MOAYUHIK JKiAkUe YIICH0A0pPOL-
Hie raspl, ACHIKHE rashi — 3TO ¢Meckh Yr/esoAQpoa0B, KOTOpAs NpH CTak-
A4pTHbIX yoaosusx, T.e. npa 20°C u 101,325 klla, naxopurcsd B raaouhpaa-
HOM COCTOSHMN, & HPH ITOHRZKEHHH TeMICPATYPhl W/H HeSHAUHTEIBHOM I0-
BRUICHHA JADJAEEHs LPEBPAlLaCTCa B KMUAKOCTH, YMCHLLIANCE JIPH ITOM B
obbeMe Gosice yeM B 200 pas, YTo MO3BOJAET TPAHCHOPTHPOBATEL €70 HE TOb-
K0 Nno TpyGam, HO U B CMKOCTAX (HuCTepHAX, Gaanonax). s muakoro ra-
38 B HACTOALIee BPEMs MCHOAL3YIOT OOLIYHU GaJaoNb eMEOCThIC G0 a. Cym-
MapH#s macca 6aanoHa ¢ muskum rasoM 7 kr. Tennora cropasis siiko-
ro raza (nponan-Gyranosofi cMecu) 50 000 wllx/Kr.

Kugkaii ras pasanpdior 8 0aAACHEL AJA ACGCTABKH HX noTpedaTenio #a
r230Pa3AATONELX CTARUMAX. ITpoeKTHIAMH HHCTATYTaMH paspadoTaub Ti-
MOBbE [POSKTH IAZOPASAATOSHEX CT2HUKE CHKANKEHHOIO rasa.

§ 113. Hopm pacxoga rasa, Kparkie CBRASHWN O pacuere
ra3onposojos

Pacxon rasa OnpeaeasioT MO yAenrHbBM HOpMam €ra norpelb/ieHHA R
EARANLY TPOAYKUHAK, eaunuly O0OpPYyAOBaHMA WJIH M3 pacdera Ha 04HOIO

yeJOBGKE.

T"s'é’;:;s:;a' ’;‘:’”';' pacEajR rass. ke Miio: Hopms pacxona rasa ins

pos 10, — KA ) nanbonee pacHpPOCTPaHCI:

i Pasxox ra: HbiX OpiTornix npHOOPOR NIpH-

: Bedcnu B tada. 11.28,

: Faa pacxoapyeress B pas-

Mloars: AHYHEle MEPUOAH P02 B 9ach

Apyxiondopounan 0,7 cyTok ucpasHomepHo. [lpa

4, JTApE KB ROTHAR 1,2 NEKOBBIX Pacxojax rasa ero
BTOMATHUYELCKHE BOACHarpeBaTe M

ALB-80 0.7 NOAY4aloT OOBHUHO HS  Tad-

ATB-120 1.3 roAbACpHBX  cTanuui. Tas-

Konathaehix ragsossit KH-8M 2,4 rodbjeps UpCACTABAADT CO-

Bojvearpesateas - WPOTOMHWH  Aad | 2,53 Hofi GOAbUIHE ©MKOCTH, TIE

B ras XpaHures TOA AdB.AEHHEM
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prac A0 0.7 MTTa n orkyaa no mepe Haa00HOCTH TCAEETCsH B TOPOACKY1O
CeTkh.

MMp pacucTe cECTeM rajgocnalzelns HEPABHOMEPHOCTH pacxoAa rasi
YUHTHBASTCH Kust})rl_imme.l-t'l‘nm HEDEBHOMEPHOCTH, T.e, OTHOWEHHESM MAaKCH-
MAALIOTO PACcX0da K CPeiHeMy 3a ONpefeseHH:HH OTPe30K BpeMeHH (Melsi:,
CYTKH, Hae),

PacueTHrift yacopofi pacxoy rasa, #m*a, olnpeaensercy o cymMMe HOMH-
HaJLHLIX pPacXxoloB rasa, NPHHHMEEMHX 00 TeXHHUSCKHM XapakTepHCTHKIM
razorex npubopos, ¢ yuerom KodduuHenTa oanoppemeltttoctd X padoTs
no popmyae

==t
V=te 3 Vini, (11,96)

=l

viae ky — KOhOALRETT OANOBPEMEIHOCTH PADOTH TAINAKK TRNGOROR;

Ve — BoMunadeusit pacxos raza ua oaml Iproop (arperat), AmEfT,
M - YUC/I0 THROB Td30BHK leiﬁDpﬁD;
7 — HBECTO QFHOTUIHIY ras0sux Mpubopar,

Koadpdunuent 0AROBpeMeHHOCTE PalOTsl FA20BLIX UPHOOPOR RABHCAT OT
YHCJIA YOTAHOBACHHLIX TPHOOPOR, HX MOMUIOCTH H PeiRHMa padorta. [law
KUAMX JOMOBR OH MPHHHMASTCH B 3ABMCHMOCTI OF YHCHA KBAPTHD B 3AaHHH,
THDA H uHcaa npubopos B keaptape (CHull 11-37-76).

[Mugpapanveckuil pacyer razonposoia APON3DOAAT MO TadMAUaM HIH HO-
MorpammMam. s THADABAHMECKOrO Pacuers COCTABNAIGT PACHCTUYIO CXCMY.
B cxeMe yKAZBIBAIOT AANHNY PacUeTHBIX YUALUTKOBR, QPACOHHRKE SACTH, ADMATY-
Py W yevaHamauRaemoe oflopyaosanic. Pacder [avHHaKT ¢ ra3cnpoBoia
118 vandonee ylaneHHEX NPHAGOPOB.

§ 114, Texouxa 6el0NacHOCTH NPH CTPOHTENLETBE K MOHTAIKE BHYTPEHHMX
CHCTEeM razucﬂaﬁmeuun. "PHBHHI MX MENBITAHKMA M HRHEMKW

[Tpy CTPONTENLCTBE H MOHTAMKE [d30/1PURNI0N, Ma30BLIX NpHdopo:. i ar-
peraton J0/KHL coGai0aaTLes TpeOcBaHMsA TEXHHKH DE30NacHOCTH B CTPO-
ureancree (CHuTT TT1-A.11-70), a Takxe HOPML B OPapHjaa CTPOHTEILNQLO
npou3BoAcTBa, yTeep:xkaeHHse Nocetpoem CCCP.

Pa6oTu B raloonacubplX MeCTAX BEIIONHSIOT He MEHee 'IeM ILBa C/Iecaps.
Mecro rasoonacHelx paGor orpaxaaior H oxpansior. Padoukx cuabxaor
TIPOTUROTAa3aMH,

Ilpy BHDOAHCHMH padoT D KOMOJLAX H KOT/OBAHAX padouHe HAaJeBAKT
[0SACE ¢ BEPEBKAaMH, KOHIBI KOTOPHIX Jdepiiar uapepxy nadaioiaowmue 3a
NPOH3BCACTBOM pabor.

Padorut no MpHCOeZUICIHIO XK NEeHCTBYIOIIMM Tra3onpoB0iaM OTHOCATK
YHCAY FASOONACHEIX, W WX BLIIOAHAIT OPTallH3IALHH, SKCIAYATHPYIOUINC Ta-
30BOC X03HCTBO (rOpOna, NOCENKA, NPeUIPHATHE).

["a30BVK) PC3KY M CBAPKY lla JedCTBYIOUIMX Ta30MpoBO/ax NpPH PEMOHTE
HAW PR NDRCOETHHEHY A K HHM HOBBIX Fa30IIpODONOB NPOH3IDOAAT HDH HaB-
aeimy rasza 400—[000 IMa, koTOopoe NpPoKEPHIOT B FEUEHHE BCETO BPeMeHH
genoaaeERs padorel. Ecan zapaciwe CTadoBHTCS HHIKe HAM Bbillle YKA3amn-
HBIX [PEASIOR, Pe3KY WM CBAPKY HeoOX0IHMO NPCKPATHTL.

BII}’TDEIIHHE TA30MPOBOAR HCINBITHMBAST MOHTAXMHAEA OPDI'AHHIATHY B NIpH-
CVTCTRUM MPCACTARDKHTCAS 3aKal4ydka. [a30MpoBOXBI HH3KOTO JABJASHHA B
IHARY K ODWeCTBeHHBIX 3/(2HVAX HCTHEITLIRAIOT DO3AVXOM 14 MPOYIIOCTL
nipu napaenun 100 xfla 249 BHABJIEHUN ACPEKTUB H HA IAOTHOCTD UPH Nds-
nenun 5 Klla ¢ moaxatoucHHLiMa npubopamu, o Oe3 cuerynkor. [Nasonpo-
BOJ CYHTAETCH BbIIEPMHABILEM HCUBITAKHE HA VIOTHOCTE, ecJH MajcHHe JaB-
JAeHHS B HCM D Teucnde 5 mMun ne npesuimaer 200 [1a. Bayrpenuue rasonpo-
poabl cpeinero aarnenns jo 300 x[la moapeprajor  MCNBITAUMIO 1A HPOY
HOCTEL Y HJIOTHOCTE BO3AYVXOM, d Fd30upoBO/ibl BLICOKOID 0AaBJCHHA — BLILIC

191



300 u a0 1200 x[1a — HCNHTLIBANT HE TPOUHOCTD BOZOi, @ HA OJOTHOCTE —
BO3AYXOM, ' .

[lopMBl ¥ IPOAOAMATEALHOCTD HCNHTAHEE HA NPOUHOCTL M MJOTHOCTE
BHYTPEHIIHN T330NPOKCAOB CPEAHEro ¥ BLICOKOrO J(ABJCHKS NpHLeACHLL B
CHall 11-37-76. BofBaesdsle OPH HCOHTAHEK IEPEKTH YCTPAATIOT TL.RKO
NoCJAC CHHMeHus jjaBJedHs B raszonpopoie Ao arMOCPepHOTL.

[a308YI0 CeTh LPUEAMAET B IKCAIYATALHIO KIMUCCHS, nasHauseMas 3a-
KA39HKOM. KOMHCCHSI TPOBEPSET: COOTBETCTHAE Fa30BO# CeTA TPOCKTY H TeA:
HHYECKHM YCTOBHRMH, KageCTBO palor, IIaauuke dKTOS Ha CKPUTEE paboT
H TIPOBE)eHRLIC HCTBITAHUA, & TaKiKe COCTOALHME apMaTypnsi 1 0DOpy/LoBa-
wns. llpueMra B 3KCOAYATALHIO opOPMASETCA AKTOM crienmdhIoit QOpMH,
K KOTOpOMY AOJNHA ObiTh NPUNOHKeHd COCTRETCTEYIOULAS AOKYMEHTAUKA.



PA3LEN TPETUA

BEHTMNALLMA 3[AHHA
Fnasa 0. OBUIME CBEAEHMA O BEHTHNAUWH

§ 115. PUFHEHMYSCHKE OCHOBLI BSHTMAAUMM

CoBpeMeltibie YoaoRHs MUK YenoBeka TPedyioT (M PEKTHBHEX HCKYC-
CTREHUMX CPEACTB O3IOPOBJEHHS BO3AYWILOH CPeinl. DroR Head  CAYIKMT
TCXIHEQ BeHTHAALNM,

K draxropam, BpelHoC IiefeTere KOTOPBIX YCTDAHACTCH C NOMOUIBIO Belt-
THASILMH, CTHOCHTCY: HIOLITOYIICOR TCIVIO { KOHBEKLHACIIITOE, BbiZblBAIIEC MT0-
BRINEHHE TCMICDATYPBl BOsjyXd) M JY4HCTOE; W3OBITOUHLIC DOASHBIE 1ld-
PLl — BAATE; FA3E H J1APE NHMHUECKHX BoeliceTn  CO0IUSTOKCHUBCKOTO WAH
pasIPasKaloWieTo ARACTBHA; TOKCHUECKAN H HETOKCHHCCKAS HBIL, PAANGCAK-
THBHME BEMICCTRA.

PaccMOTpuUs KpaTko ACTOYINKN ofpasonanng aKkTOpPOR BPEAEOCTIL.

HUabLirounte tenao. Bapocaniif 4eJODeK B CMOKOAHOM COCTOSHEH It HpH
HOPMASHHLIX MHKPOKIHMATUNECKHX VCTIOBHAX BHUIGIALT B OKpYXaloulyio
cpeay 85—120 Br. uy koropuix b cpeanem 20% — goupekuneft, 55% — ua-
ayverneM 1 25% — Hemapenwewm Raari, KOJHYECTBO RbulIeJIACMOro HeénoBe-
KOM TEIHna KAMCHACTSH D 3aBHCHMOCTH OF (DH3AYECKON Harpysaxu H TCMIC-
paTypul BO3AvVXa B iomemendd. LA pacueron pekoMCHAFETCA NOAb30RAT::
Cf AAHHWMA, npubegcnnuME B Taba. 1111,

Tadnwua |1, Honwwaztee Tenna w snark, puijenseioe 38 | v g3pocnblak moAnuMM
{MymuHHEME] B 3ARNCHMOCTH OT HX pMIMHRCHOR HArPY3kM M Temneparypbl BO3AyIn 2
nomeweHnn O e Bry (i, rfu) ) '

Temmepaiyps nosiyxa kb noaywelisaun, *C

DPIRTACKAS HAT Y 18 | “ | 1§ i y | 25
o QHBH l ) Gu | f‘lrllm | Uu_ I o;‘ﬂ | Gn Qmm 1 G]l. \ GFI
B coctofuun HOKOH 120 40 &5 40 | GO 50 | 40 75 | 115
& [;l; rpl-::;:iﬁ = 125 6h 1o 75 9‘3 13 40 Il :50 ?00
oo cmocrn | 8R0S | | 8 1R K|S

Mpavwenanun: 1. Tlpn {-.95°C puacrennil gruoro Teund uouth wer (5—I10 Br).
2. TIpusTo CypiTeEh, 410 KeUIIHHL BLACTAOT 85%, a Aern — b cpeaxey 70% Telw
B oENACH 00 CDABIENHIY ¢ MYRTHHIWL

Tiof «AEN&IM® TCIJOBELIEACHWENM MOIHMAETCSL TOALKO TA YaCTh Tellaa,
Bhi/|ETACMOTO QPrauason HEJIOBCKA, EOTOpar BD.”;IL(.-‘.‘ﬁCTH}-’t‘.'I' ild NMODLIIMCHHE
TEMIEpPATYPLl BOZAYXA NumeNieHHs (TemaeoimeH KOHDEKINeH H HamyHeld-
M), B OTJAHNHE OT «CKPBITOrQ» TenJia, MAYUIEr0 HA Heflapelde BJaarf, 7ak
KaK 9TO TEILIO XOTH M YBCJAWYBBAET TelncOACpIRaHLe Bosdyxa, No NotuTh
He QKAZKHRALT RDAMSHIHA HA ero TeMICPATYPY. Buiencilig «CEpuioro: TCOJa
onpeAEAIOT 10 frepMye Qopn=0,7G,, Br.

Cymma =7DHOTO®» W «CAPLITOrO? TENRd XADAKTCRHIYET noapgoe  Temao,
BLIEASEMOE UeJOBCKOM B GLPY»amlyio cpely. '

B moMelienuux, rae OGuIBaeT MHOro swoaeii (3poauilubie npe)lpHiaTHE,
MACZ3HHLI, CTOJNOBEIG A [Ap.), TCIGIORBIAGACHHSA COSNAHT HCGAATONPHATHH
YCOBHH, BPEIHO OTPRIKAMLIMECH Hu CAMOUYBCTRUE, ZANPOBLE paborocno-
cOOIIOCTH JI0ALIL.
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B nexax # OTACNaX HPOMBILLIEHILAIY ApCAIpPUATH AL CHITOUIGE  TERNO
BOSMIKAET UPH SHARKTCALILIX TEOELLURCHHAX MAlIHHAMH, CTAHKRAMH,
NPOH3BOACTBEHAON alN2PaTypoll, HACPeBATeAbHLIMW LeudmK, TpYGOnpPOBo-
MAMN, HATRCTLIMH M3JACJMAMH, OCTHIBAIONHMH D MOMEUICHLI, A3y, OT
CORMENION PAAHANNI (I OT APYTHX HCTO'IHHEKOR Teil/a. Ilpr OTCYTCTBUN BEH-
TS LHEPeSHCJISHHbE | ADYUHC TCHAOBBLAGNEHHA 3HAUNTEALRO TODLITHE-
T TeMICDATYPY BO3AYXA H 2ATPY/iMsiOr TPOLCSC TePMOPeryisiiiyg 1 opra-
HMWERIC HEJA0BERA M, KPOMC TOPC, MOTYT OTPHUATEAAHD BAMIATL IId TEXHONOTH- .
HOCKUE TPOLUCCC MPOH3BOACTRA.

UsbLirounnie BORsiibie Naphl ~— BaAara, KoyikuecTBo BLIRENAEMOTO Opid-
HIAMOM YedoBeka BOISHOIO papa Tpu YMEpeiHOk Temueparype LBOIAyxa
neGoarioi GUsHdecKoR narpyske cocrarasier 40—75 r/u. Tlpn enicoxoil
TCMACPATYPE CPeiibl HBABMEHNT BAATH MOJKCT Bospacry a6 150 r/4 u foas-
wic {crt, 1ada, 11.1). Hadmrounoe cogep:Kailde BOIARBX 1dPOB & BOBLYXC

MOMOT  DOSHIRHYTH B floke-
Tefninya [H2 Wamewenne COCTaRA BOTAYKA Mo lleliMW 3/aHEH OJUICCTBEHHO-

chiremy, 4 TO HA3HA'eHHMs, ecail B HCM
A s npefupaer GoOALIMOE  HEAD
ClgcTandne TaCTH Basixaemors MOTT JIHOARH, A TaKC D UeXdx H OT-
=2 JemaxXx MHOTHUX pOMBLHIICH-

P— 20.9 16.4 HHIX npc.;ll,.anﬂT_liﬁ. )
Anar 78°13 79,02 Coveranne Goaplofi sma-
METeUHCROTA 0,03 3,57 HHOCTH LO3AVEA W BhICOKOH
Apron, neocH no pylue 0,% 1,01 ero TemilepaTypLi DIHSIET Ha
HIEPTiikic Tidul HPOHECC HCﬂaPEH“H: OTaaga

Tenga BCnapelinesM Yy menose-
KA VMEHLWIZARTCA, W B CIre Op-
ToupEne HAKAMARSACTSA Temio. [ModkineHNRas BAAMKIOCTL BO3AYXa NP HHA-
KOH TOMHEPATYpe BLIBLIBACT OXJARKAEHHE OPradusMa, 1ax KAk DJASNHIA KO-
KD U BAdmDLE 803ayXx Onviee TENRONPOLO I, ;

M dsoLTOuNGHl BAare B now/yXe LOMCHICLEE 0 TeMTERaType HHMe
TOMKH pucll 0GPAsyCTCH TYMAN M3 BOASFNX L4POE, W OHH KCHARUCHDYIOTCH
He OrPAXKAANMEX KONCTPYRUNSX 3TSUHS, YTO HX NP/ eo[EMCHHC Paspy-
METS -

[azue ¥ nape., YeioECK B CoOCTOsMMM MoKos B Teuenuc 1w BALIXGCT U
neiamixact B ocpentem 900 o sozayxa. lipy apxamiy COCTAB BO3/AYXE N3-
mengercs {Talta. 111.2}. '

Coacpaanue VIABKKEIOTH B BO3AYXC, eCAH OHO OODYCAOMIHHACTCH HGC-
ORHAHHOM JIICH B IOMeINSHUH, MUMKET CAYKHETD NOKa3aTeJeM 3arpidHe i
BOZAYXA B PEsyJibTaTe MHINEALATEABHOCTI OPranHaMa 9C/I0DeKa.

B nexay H OTAeN4X NPOMLILLICIIIBIX NPEANPUSATHA 8OSNYX 3aTPA3HACTCA
LAEBHLM 00Dalcy Ta3aMH I BEDAMH, OOPasYIOUIHMHCA TPHE NOTEKdHMNE
TEXHOMOIISSCKHX [IPOIeccos. MHCrde razs o Mapul, DLUCISIOIMACA B RG3-
AVX NPOHAROJCTREHHONO NOMCUICIINS, OTACcHH LA 3/10DOBhI 4CI03CKa.

Buhn B wHEpoopraMazme, Bpepunoc BAHSNIEe 114 3X0POBbE HEORCKA
OKASLIBACT i hih, HaxON#Masges o Boziyxe. HauGoace omacna jgss opra-
HYIMA GeMCRCKA (BWih, COMAEpMHaMan ABYOKHCL Kpeminy (Si0;). v aclee-
POBHE. B L SKe NLIE SA0SHTHX Benecrs (0KuCL cpmmia voAn.). Mexunai-
Qe HACTHYRH CEWNOEGH DLIAH, NONaBIINe B OPTaHHEM, BHAWEAGT XPOTiH-
GCCHOE OTPEBACHHC,

BpeTHOLTE NbTH SABUCHT TAK/KE H OT CC KPYIIHOCUTH | GOpPMLL YCM MENL:
ue ALIADL i 4EM OoTpee ee (hopMA, TeM OHa Dpelliée (OMACHRE), TAK KAR MO-
SKOT TAYGOKO (IPOHUKATL 0 AMXATORBILS v, CHeayer, {pome 37010, HMOTh
% DIAY, HTO HEeXKOTOPhle BHALI HLJIH B GUPSAEISHHOA KONIEHTRIWHI DIPL-
BOCTIACHLIL '

Ouent BAKIKM TOKA3LTEeN CLHHTAPNOre COCTCHIVS BO3AyXa B no-
MCLIENAAY RJIRETOS KOIHUCCTRO UBXOASMIINC 8 by MUKDOOPTAIIHSMOB.
jico HX VREMIIHBACTCS 1ipH ZarpAZHCHNI BOBAYRA itvhi. Bo3ayx cum-
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TaeTcs “ArPAIHCHELIM, ecan B | m maxoauted Godee 4500 muwpoopré-
HH3IMOH.

Pasuoakrnsipie BeMECTra, 3urprR3nciid PAAHOAKTHBHEIME Be/lCCTBAMN
no06Hb OOKYHEIM NPOMLIMICHIIEM XHMH'UECKUM BalPASHCHMAM, HO OTJAH-
4aloTCR OT UHX MOBHINEHHOR TOKCHYHOCTLIO; NPH CHOMICHHIL & OOALUIOM
KOAHUECTBE OHHW MOTYT DPEACTARMSTb OIECHOSTh DALHOAKTHBHOIO HOPARC-
HHA. BausHie pajiioaKTHBHLEX IPHMECEH H3 3J0PUHKAe HEJAUBCKE [TOCTOHN-
HO H3YYACTCA i TILATEABHO NPOBEPACTCA:

Canurapunwn nopmami {CI1 245-71) yCranoBaCHW NPeleanHo Auiy-
CTRMLIC KOHLEHTPZUMA A BO3LIVAC NOMELeHHR BDEdhx rasoe, NapoBs, MK
HOAPYrdX 03p030Jelt B 3066 npebnBARAS Yea0BCLL,

Hue npHseckbl BCARYHIE fipehedibHO AGT YO THMLX KOUUEHTPALLH He-
KOTOPHIX BDCAHBIX Tas0B, HAPOR H TBLIH, MD/ M

AVMEAY -« = & & & o o« & 20 Amumi 3

Benaun TONAHBHEIA  COUHLEBMA,

Kpexalr # Ip. (B nepecucre na C) 106 Hune rpadkla - . . . 2
Bewson , . . . . . . . . . . 2 AcBectTosast (LIL B TIWIL CHlelian-
Murpows . . . . . . . . .. 300 fay, colepmautas Oonee iU, ac-
OxHce yracposa - . . « « . . 20 GUCTA « - - - . s e e 2
QKues 2taacia . . . . - - - - | Tuns nedenta, TAUR, MIHEpatoB H
Pryts meTasnmueckas . . . . . 0.,0] X CMPUeH, He COAEPATALHA  CBU- !
CepomofopPoa - . .« .+ o« o+ o« - 10 foamot S0, . . . . L . o t
Xaop . . . . 0 0 e e e I CruEEY M €rD HLUPLANHELCKER €OC-

AHHEEMA . .+ .+ » . + - - - - 0.0

§ 116. Onpag=nenne vpabyemoro so3gyxocobuina

BoanyxcobMesoM Hasniaetes YACTHYHAN HJAH NOJAHax 3aMeHa BO3AYIS,
COAEDMzilEero BpPCUHLIC BhileJeHis, HHCThiM aTMOCHEPILIM BOSLYIOM, jiud
orpelenentg TpelyeMoro BO3AYX000OMeHa JA0JIXKHb ORITh  H33CCTIR  CJe-
AYIUAE FICKGANILIC NAHHEE: KONHYLCTRO BPCALLX BBIEeJeHH (renaa, Bad-
', TA30B K NapoKl) & ! 4, H0NYCTEMOe KOMH'IeCTAO BPCIHLX DOHlecTs B 1 wm?
BO3AYXA NOMEUICHNA, KOJWdecTBo BPCRIEIX CBUTRNEHHE, COlepKaIXCn b
I m? Bo3AyX4, 10AaDSCMOT0 B DOMELLEHHL,

KOAHUECTBO BO3AYXE, 101aBACMOT0O I yraaseMorn sa 1 1 13 nomele.
HAY, OTHCCCINIOC K €0 BHYTpenNel Ky5atrype, OPHHATO HAZtHATH HDETIO-
CTHI ROzayxcoOMena. [1pit 3ToM 3HakoMm () 0603IAYAeTCA BGIAYOOD:
MCil [10 fIPHTOKY, a 3HaKOM {—) — MO BBITSKKE, T. £,

L
+n=— 11
TS ( )

Tax, ecau TORQPST, YTO KPATHOCTh BO3AYNNOGGMEHZ pabila, nanpumep,
42 3 —3, TO 2TO 2HAWUT, 4TO ¥ 310 NOMCLUCHHE 32 i v nogaerTen ABYKPATIIOE
M VAANHETUS 13 HOTO TPeXKPATHOR K OGbeMY NOMCNLCIMS KOAHZECTBO 1k
ayxa.

Peimme vpaonenue (1111} 8 oraouienmn L. 70AYY4M BHp@keHie 1A
onpeIeAcKHA Cfmena MPHTOKE W BBITRAKA 1Pk 00UECCOMenEON BouTH-
AN,

Boadyxoo0Mell b NOMOLCHHAX MKHAKX W 0GMCCTBEHHEIX 3AaHN OOWIYHO
OHPEACASETCS 1D KPATHOCTH BO3AYX00OKMEHA Wi NG YCTAIODJICHNHOE HOp-
MC BO3AYXOOOMEHA HA 04400 KEANBCKA (¢, KpHA. 3).

HeoOxoanMitil BozAyXoo6Med iy, M%/d, No rasoselM BPeLHEHNM BhijeJe-
HUAM Ofpe1anieTes no Gopiyie
B K

Knuu e Kﬂp '

ras K — BOCOBO® KUAKMEUTBO TA203, BRIEAROILUXCE B NOMCWCUHH, Wr/4;
K zom — MPCACHEHY ACTYCTHMAT KOHNEHTPAUBS rasos, mr/m?;
Kanp ~— LOHUCHTP ALY IO308 5 IPHTONHOM BO3AYXE, w1 faad.
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Jlaa HILX H OOUIeCTREHHEIX 3AaNHI ONpPele/INTh rozAyxooGMel, He-
XOLH 4% COAEpXAINA B BO3Ayxe yraekncaoru COg, HETPYAHO, NOCKOJRKY
H3BECTHO MHCAO aI0Nel, NPpeOHBalUIHX B NoMeenni. 31aviTe b0 CJI0X-
Hee ONDCACANTE BO3.£ly:<UUﬁMEH 70 raJoBelM BpeHbiM  BHITEJCHHAM 405
MPOLLE BOJCTERHHLIX TOMRILeHHH, TAK KAK KOJHYCCTDBO DBUIRIAKMLMXCH K THX
Taz0p 3aBHCHT OF TEXHOJOTHIECKOro INpoLeced, XapakTrepd OPpOH3IBCIACTBEH-
HOrO 0GOPYAOBALMS H CTEUEHH er0 FCpMCTH3IAUNH, Jlas onpeagenacHds KO-
YCCTBAZ lazoBLIX BPCANLIX DEIIeNeHKH MOMLAYIOTCA TeQpeTHHeC KU MM TiG]-
CUCTAMMH HJIH IPOBEDEHHBIMY SKCTICPHEMENTAABHEIME AAHHLIME] B EXOTODBIX
cavuaux ﬂ[)'l-IKO,!I[rITCH CTABITE AJiS 3TOrO CNelfHaJDLILIe OIIBITEL

Bearurpa HeoOHXOIHMOro posayXxoobmena Lg, MY/4, HCXOAsT M3 cojaep-
AAAHA B BO3AYXE BOASHMY NAPUs, ONMPeICTACTSA IO QopMyJie

9 ;
L= s (IT1.3)
? {dyn —dnp) p

e () — MaCea BOJHNLIX TapoR, BRASAROUNNCS B LOMCIICHH, rly:

dyg — BANIUCOACPMSINE ROARYXA, YIARACMUTO H3 NOMElenns, T/kr CYXOre susayxa,
dap ~—— BJETOCOACPIKAHHE TPHTOYHOLO BUSAYXa, /KD CYXOrt RIATYXD,

@ — RJOTUGCTh MPUTGIHOTO BOBAY XY, Ki/M3.

THIrdeHHUCCKEMA HOPMAaMI YVUTSHORJEHD HC BRATOCONeDAaHe BO3IVXA,
2 eTo OTHOCHTeHhHEH BJAAKIOCTE M TeMneparvpa. Tlo sTumM JauHbBIM olipe-
neadcTcH paarocodepxatve d (oM. § 19).

[las nomemieR# ¢ M30HTOTEON BA4roit {Tearpob, ¢TOIORHX, Gakh, dpa-
YOHHLIX 1 T. [1.) BosAyXoo(MeH HCOOXOAHMM He TOJMbKC ¥ CAHHTAPIO-THIHEHH-
yecklX NMeadx, Ho ¥ KaK MepoupHuTHE, NpeloXpansaioliee OT Hopun H pas-
pYLIEHNS CTPOHTENBHBIC KOUCTPYKIHH 3AAHHA,

Aaa onpeleneHna obbeMa BEHTHAALHKOIGIOND BO2AyXa YO H30LITOYNOMY
Tenay TpedyeTcs 3HaTL KONUYECTBO Tejtia, MOCTYMAIOWeEro B MoMenlerre ot
PAa3JHUHBLX MCTOYHWKOB (MpHXOM Tenaa), Qup, Br, # KoAHUGCTRO TellIa, pac-
XOAYCMOTO 114 BO3MELLEHYE NOTEepPh YCPC3 OrPANK/ICHHS 2 ukin B IPYIHC Le-
an, Qpaexs BT. Pasnocte Qup—Qpacx=msc M BLIPAMKALT KOLLHECTBO 'ren-
aa, Br, koTOopoe pjgr Ha Harpebanine BO3AyXa B NOMUILCHHE ¥ ACJUKHC Y-
TLIBATLCA NPI OTIPe/IeJIeHH N BO3/lyX000MCEA. .

HeoGxoguMoni Bo3gyXcoOMeH Mo M3OBITOYEOMY TEIAY ONPEeULIsieTes no

Jopmyne

giﬁQItnﬁ
pe {typ - tnp)

Ly = (111 ,1)

rie (Juis — RA0HTOUHOE Tenao, Bt
) — MAOTHOCTD BOZAYXY, KIfud,
¢~ Tenaoemkoetp Boanvxa, k[Lx/(kr-K);
fyg — TUMUCPATYPA yaadaemora roaayxa, “C;
fnp — 1EMUCPATYPA TPHTOYHATO RO3AYXY, “C;
3.6 -- xosdduniert nepenoia emnuun Br B xMlacfu
B xuauix B OOIMIECTBeHHEBLIX 3/ dHTNX OCHOBHLIM HCTOUHHKOM TeILOBH-
nensups ABAROred moan. Queprano, H3BHTOYAne Tendao (Qu.e, DT, GyIeT
pasHo

Quag = aQuen — Q(_am;t y (111.5)

rie 71— yquenu a1oac;
Qyrvy — TeldOsLAEenNe (IBROE) O UEN0BEKOM, Bi;
Qprex - MOTEPN TemAA TOMeUEHHeM, BT.

B oTanuve or KUHALX H OOLWECTBRHHBLIX 5)@dHHH B NPOH3BOICTREHHBIX
SOAMLIX HCTOTHHRY, BRIEAHWIE H TONJOLLAIoNIHe Temao, HeChMa Dashlo-
OGpasHel. J1o BLIALIDACT ICOCKOTIMOCTE COCTARIATL NO NPOHIBOACTEEHHNM
NOMEIICHKHAM ¥ell0kbie OAJAHCL, T. €, BRIIZNATbL Bre SHILI NOCTYIIeHNd
H pacxoia TemJa.

PaccMOTpUM OCHOBIEIC HCTOUHHKH UOCTYHIEHHT H paciold Teld.

Tenno, cuinensiemor Jieuswy, ¢, Br. Deawiuna rennoniiienenusa 310ro
BIild 3HEHCHT IJABHEIM OOP430M OfF Xapakrepa BHIOJAHTEMOH JIOALMY pa-
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GOTLL 51 TEMUBPETY PHO-BIAKHOCTHOTO €OCTONHNA BOSAYILMOK Cpe/ild. B co-
BPEMCHHLIY MPOHIBOACTHEHHAX MUMCUIEIHSX, OCODENN0 W TOPSIHX UexaXx,
0 TEGORRUEIACHHT COLTaBATSYT JiHitih GUYCHD ACOONLIGOH OPOIUEHT eOMULCTO
FKOJHELCTREA TOINMA, RANESCMOro ,'J.p}_.’[‘llr,iH HOTDa AR REMII, TOSTOMY &0 qac-
TO HE YUHTDIBZICT,

TenjoBsipesennn or odopynesawnn, (Jy, Br (3nekTpoABUTATE]ICH, Ma-
UIWH, CTANKOD H T. 01.), MPOHCXONNLEIAC B Pe3yaLTaTe nepexoia MeXaHHIecKn
SHEPrdK i TERAORYIO, ONPEI:KI0T, COITacHo NEPBOMY 34K0OHY TCPMOJAUEA-
MHIZH, U0 @OopMYyae
Q.- WIO00Ner, (111.6)

rae Nyes — YOTANOBOUBEN ROWLOCTH aaekTpoLMraTene, kBT

1 — kosDPUUMEHT, YURILIDAIOMAR HCNOIBIDHANME MOLUOCYH, CTENCHD BUTPYIKH, OJHOBpE-
MAKNOCTL PaGOTh SJCKTPOABATATENCH, ACCHVHIAUAIC TeHd, RHILIRCMUTO 0COpYANRAHAEM,
BEOZAVIGM  HOMCIWCUL, h=01—025 a20n mMexanuuecKEx K MexanoclopodsEY  LEXUE

W pprumsanT pasnes 0,25,

TeRIORbIAGAENR OT HACPCTLIN NOBEPXHOCTEH CymMIOK, NedeH, amiaps-
r0B, PACHONOXKEHRHIX B noMemenyy, Q: Br. KojngceTno Temaa, peperabie
MOI'G 4CPC3 CTEIKH HArpeRaTeJLHUIX iTeuefl, CyIHIioK, KOT/IOR, amildpaTon
M T, T, MOXKeT GLITL ONPeleeHe TeTAOTCKNHYECKHM PACHeTOM allddorit-
11 PACHCTY MNOTCPh TCMaa Yepdl Orpaxiendd  JNaHusl. Hy®uo, o
HAKE, OTMCTHTL, UTO BCIAACTEHE PA3ioolpasiia Tux TelAaBLIX YCTAHOBOY,
PazANtIoro pesmiiMa KX paCoThl, BINKEY Ha TcrHJIOI'IepE‘LI.ﬂLly MHOTIIX @Gan-
PGROD PAcueT MOJKeT OnlTh JIOBOJIDLIO CHOAHbIAL

Tpy pacucTte CHCTEM DEHTRMANLIY HACTO (OAL3YIOTCA BPOREPCHILIME KL~
NEPIMEHTANbLHBMN JIZHHLIME TeMJOBOTO OANAHCA MOMCIEHNS HIK onyo.-
KGHAWHLIMM © JAMTCPATVPE AAHHBINU TeNJIOBLIX ACHNTaHHE Temronorped-
Asonere odHopyNOR2HKA.
© Jlas mpuMepa Apezsedes HOKOTOPLE VEDPYHHEHTER H3IMCPHTEH Tellio-
Pulesednl, onyCANEOBANALE B CreiAabIOH THTepATYpe. B mMaprenoReriy
neXax MOTAJNVPIHACCKON TPOMENILISHKOCTH K3 1 T DHMNARAAEMON CTELH
srtengerea tenaa 0,7—1,0 MBr. B ryrvponnTeiiubix nexax obLiue Temio-
BUrenenAs Ha | r 3a0HBaeMOr0 Metanaa coctanasior 0,3—0,4 MBr. B co-
DDCMRUIEE KY3Heuuwy NexaX, oSepy IORAINX HeYaAMH, MGJICTAMI I Npet-
Cavy, TEMJIOBLIACTENHST B OKPYRAKWYID CPeay koaeba0Ted B NpeIIax
Y0—420% TenJda TonHRA.

Terno, priressiemoe wCTOUNKEOM KCKYCCTBEHROra ncpemenus, Qi Br.
TenAORLICICHYA TOrD BRAA OIPeLe. +10T Mo PopMyc

Q, = 1000¥,, (I117.7)
cuc Mo cyMMAapEAs MOMUOCTS HETOMEAKOL CCBelleHis, kBT '

Teiso, BMECISCMOe KCTOTHMKOM HCKYCCTBENHOTO OCBewenws, Q: BT
HOANYECTEO TE&d, HOCTYN21DUICTO B MOMEIMEHAe GF CONNCULGH PaiHalintd,
IDEJIeNNOT K0 POPMY.TAM:

INT QUTERJCHARIX HOBC[}KHOCTGH, OCRBaNEHH MY COTINCM,

Q= Ihatar Ge | fally — (o)l F; (111.8)
NAS OCTEKMEIH WS NOBEPXHOCTCH, HAXOASULIXCH 1 16,
R == [l by o - B2 {tye — [ F (111.9)

TR Qe, p — KOAUTECTEO TCINEY, LOCIFRAICIIETO B nosenenye oT CONMECRION PALMANNG 9e
pes 1 wM? OMIAIOT0  QIILIAPHUIY CTCRAA OKOH, OCRCUIENIIEIX COAHLLM  HAR ROA0LANNEACA
w tenn, Nitfm?,

foe . Ky — koapbHUMENTH, VIRTUBROIEC COCTBETRTREEHO  Juiviwlisnl  CTCROA NeRETLETAMI

pav ¥ BurpHELa ATMOCGIEDEH; .
i, Kyr— KOSGHIMIHCHTE, YYHTHEARILNC CONTRETCTBCIING NiMClCLIC TENAONOCTY AeHHA 22

COET COMRYMNE PAANIUNRE UPH OPHMEHEelHH OCTERISHHH, OTdilsuoio OT OCTeRRelis H3 Ju-
CTOBDIO QARHAPHAMS CTCRSARS :
Ly — HOMPOUIHENT TCRAOUCPCUULH CCTERIEHHA, Br/im -K),
£~ naomeh TPOCKA B c'rpuur(u:blmf'{ KOWCTRYRILIN.
Tpu pacuete CHCTEM BCUHTHJAALNNH NMOCTYMNCHHE Telna 3a CHCT TCMAONE-

peiaui oxos (BTODPOI WIeH B HPABOH 4acTH popyys LIS i 11i8) ne yun-
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THBACTCA. 3HAUCHHS G, v 1 KOIPDHIHCHTOD, BXOAAMKY B hopryinl (TTLE)
¥ (11LY), NpHIMMAIOT B0 LaHiIbi CHPARUSHON JAUTCPaTYRL (Cu. Lhpanci-
HHK poekTMpoRIIEKa, 4. 1k M., 1978, raapa 2).

TenaonoCTyLdeHNe OF CONHEewHOR paguauui, corjacuo CHuT, yeurLl
BACTCA B TCIJIODOM OadaHCe [OMeuleHHi TpY  HAPYIKICH TeMRepartype
+10% 1 soiue, ConHeunaa pafuallEf Yepe3 CTeHbl He y4iTEIBACTCI.

3a pacueTHOE KOJMUECTRO TelJa, MOCTYMAIOWEro B MOMaieHHe 54 cqer
CONRETHOW pagdanyiy, NPHIHMAeTCs O0AbIWAR 13 J(RYX CACLYIOWAR BeIHIHE]
a) TeILIOROCTYIZIEHMS “epes 0CTEeKNCHHY0 MOBEPXHOCTE, PACIOJDMKETHYIO B
OMHON CPeHE, B CYMMC ¢ TeNAONOCTYIVIEHHeM Yepes NOKPLITHC i (POHAPE MM
6) 70% TensonocTyuJCcHWs Yepes OCTCKJAeINEe NOBCPXHOCTH, PACTIONCHKCI-
ALIC B A8YX B3aHMHO NEpPHeHIHKY/ASPHLIN CTedaX NOMCILCHHS, BRIOMas K
TeU0, KOCTYLEAINEe depes oGrydacMLie ROBePXHOCTH (HUMapA H DOKPHITHIL

3NAYUTAILIIO CHIGKAITCH TEIIONOCTYIACHAR Yepe3 OKHA MpH yeTanok-
FE HABCCOB W OADYTHMX 3QIMHTHBIX TPOTHEOMHCOMMIMOHRLX YCTPOHCTE.

as yMeHBHICHMA TETTOROCTYIICIHS Yepes TNOKpHIHA PERGMCHIAYETCA
NREAVCMATDHBATE MODONPUATHS, CHIDKAIOMUE TCMIEPATYDPY KPORJAHI M-
SH2AHNC KPOBJK BOAOH, NOKDLITHC CNRUHAMLHAIMI COCTABAME 1T AD.

Kpome UDUBCACHHEIX HCTOUHIXOS TCHAOBEACNEHHS B Pijle CIyqacs YpH-
YOURTSA YYHTBIBATL: TEII0, BHIALISI0150¢CH TTPH GCTHIBARUE HarPeThix B Lpo-
JUeE HPOMIKOACTBA MATCPHAJOD H #AAeNUI TeHAOBELISACHIA OT NPOIYii-
COn CTOPAEMS, MOCTYMAKINHE B MOMCIICHLA, TENRTOBBIACTSHI H3IYHCHWCM
Hlped OVKPLITHIE SarpysoudlIbic OTBEPCTHS; TeNMCGABIETTHIA 3aTPy20upbiH
ABepraMH meyed ¥ ap. :

[icpcxoarny ¥ MOTOYIHKAM BO3MOMHOTO UOIMIOIIEH! 7e0na, T. e. K pac-
NUARDE vacTy Tenankoro HanaHca.

Hotepu renaa uepes mapymuse orpamnaenus (). Merogm onpegsias
LM NOTepPh TENMa HaA0Xerh B raanc 2. B XonCARG? npess roax refino-
FOTCPH KAK MMEIOWHE IHAUeHHe iy Telli0BOro JDalanci NOMeRlcHW A Cile-
R }"'—.’!i'l‘hTHH'l'h.

PAcXOA TedAa Ha MCnapesns BAaru ¢ oTkpurtoft meepepxmoers (QU)
TacyGs TEd B 3TOM CJIYYAc VUHTBHIB2ETCH TOMIa, KOMas TeMbetatypa hHe-
papaowelicns BOKE HUMKE TEMICPATYPH OKDYHKQIOUILTO BO3LYXA, HO Bbiue
Tesng pATYRL TORKIH POCLL

Pacxoa Tenaa Q,, Br, onpenensior no Gopmy.ae

, Gr
Q, 1000 ° (H1.1C)

rae (G — KOmMacTRO RCNapyYRMERCs BAUH, I/c;
r — renanra yemanerns, BIE/KE

KpoMe paccMOTPeHHBIX HCTCUHAKOK MOTJOUICHHS TCIAZ B PACIOAHOH
QACTH TelAGHOrO GaJaica DOMelleHHS MOryT CHTh Cuoej(YIOWHS BIIL pac-
NGIa TemnJa: HAa HATPCRAHA® BHOCHMLIX D MOMELLENHe Marepuafos v noiy-
ra@nuraron; Ha HarpeBaHie TPAHCOOPTHHIN CPRACTE, BLCSKAIOIIHE B TO-
Memerre (RaIOHOB, ABTOKDANOD, ABTOMALIIH H 4p.).

Mcepoupustua no Gopsle ¢ 2ANBASHHOCTLIO DO3AYXA TMOMEIIRHME anpe-
4e2AK0T Ha OCHODC JAUNLIN TEXHOJOrop W wopm npaexruposands [Ipn aTom
iBiALee o00PYLCEAHHE PEPMETHSHPYIOT, a BEITHIAUHIO JOKIRizyior. Tlas
JCKAAH3AUNH NLASBEANSIOMHEX OMaroE NRHMEeHTIOT Da3JTHYNLie YKPRTHA.
C:OuleoOMERHY 0 BeRTRIAINI0 08 GOPLOLL € MBVIBI0 HCIOABSYIOT OYEHRL P2i-
ko, OcyuiecTsiss o01e0O MEHHYK) BEHTHAAUHIO, CACAYCT WMETH B BUAY, 'TO
Wiy bie W TAMKCIALIC BALCIUCTIIBIC B BO3IYXe YACTHIA, BhiflA1ad H3 peaAayxa,
GL0TPO OUeauT 12 DASJMUKBIX MOBCPXHOCTAX M TOJABKO MEJBILAMURe Hepes
COIUMBAIOTCA C BO2JAYVXOM H, MOJOOHO rasaM, Da3HOCSATCH TOLAMH NG [HOMe-
CIPHUIO, YHACTRYH B IMPKYIALTH.

JlonyeTHMAS KOHUEETPANNY ML B Bo3dyXe paGoueH 3DHBL HPOHINOL:
CYBEHHBIE ROMCURHRA NPHHKMAETCH COLIACHO ACHCTLYIOMEM HOPMAM,
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§ 117, Mouarwe o <nocobax opramkiaumm Bosgyxoobmena
M yIVPOKCTEE CHCTEM BOHTHARLMM

RoJAVILHAS Cpeizd B UOMEIeHHH, YIOBACTBOPSIOULAN CaHUTAPHHN HOP-
waM, 06ECACYHBACTCA B De3VALTATE YAAJEHHH 3arprA3HCIIIOTO BO3AYxz H3
NONELIEHHT M 10/44M YHCTOFO HAPYIKIOTO BO3AYyxa. COOTHETCTREHHO 310HY
CHCTCMEL GCITHASIHY I04PAa318AHWT Ha ADITAHELIC H TIPHTOUILIC,

My enocody nepeMellelds yAa JAeMOr0 H3 NOMEeIUeHrN It nojaBaenMors 8
ACMellleHH BO3AyXd pAzaHYAKYT BCHTHASUHIO eCTCCTBEHHY IO (Hf’.UPFaIIHJU'
HHI—III-_I[}"H] M OPrallH30BalHYI0) H MOXAHHUECKYK) (HCKYCCTBCINIVIO).

U1 HEOPraHH30BEZHHOH CCTCCTEEHHOM BCORTH/MLHEE 1ONWMAIOT DOJLVIEC-
GOMCN b MOMCLIOHHAX, UPOHCNCARWIHA 103, DAHAIUEEM PAZHOCTIH ifndei:
Hapy #£a0ra v BHYTPCHHCIO DBOJAYXE U LeHdCTBRHA Bevpa dcped HellaoTHSIT
OFPAMAQICUIILX KOHCTPYKIMA, a4 TAKMC MPH OTKPHBARNH (O] 0IRkE, dpamyr
n areped. BoszayxooGMmell, MPOHCXOASIIKG TAKKCE MOL DAGIHACM PASHOCTIY
JaBJerifl HEPYKHUPO ¥ BHYTPCHHCIC BO3AYXa W AelC1BHs BCTDA, 110 HepLr
chenfaaLED YyCTpOoenisie B Hapyhdbly OTrpaKICHHAX ¢paMyri, crediesh 0:-
KPBITHS KOTOPHIA ¢ K3AXKIOH CTOPOHBI 3MdHWA DEryJITHPYCTCH, HBAACTCH Bra-
THAALNCH eCTeCTBEHNOH, HO OpPranli30BalioR. DTOT Buil BEHTHRALRH 11235
BALTCR aypalUHCH.

Mexanpueckol, HIH HCKYCCTBCHHOH, BEHTAAHILLEH HA3LIBACTCH cnocuh
nojayp BO3AVId B LOMEIHEHHE HJH yﬁa.nermsr H3 Hero ¢ HomMowpiy) BCITHASN-
topa. Tukoi cnoco® DOdIYX00OMeR2 suaseTes 6oJee COBePUIRHHDBIM, TAK Kdi
BO3IYX, MOJ4BACMbI B NOMeWlerHe, MoxeT OHTh CICHHAJLIO GOATOTGE.
JEHHELIM B QTHOLUEHHH €0 YHLTOThH, TCMICPaTYPhl B BIAXKHOCTH.

CucyeMbl MCXAHHYECKOR BeHTHJNIHHA, ABTOMATHYECKH MOAALPKUABH K-
IGHC B NOMEMLHHHX MeTeopPOACrHYECKlie YCIOBUN HA ypOBHE 3afalllluX HE
3ABMCHMO OT HIMENUAOUHKCH IlapdMeTpoB BHCILIEH BO3AYILHOR CPeaRi, Hi-
ABBAIOTCH  CHeTEMaMi  KORAWIHOHHpOHakus  Bosayxa (condition — ye-
aoBke).

Mo crnccoby opraHdsalil BO3AYXQUOMEHa & MOMCUICHHAL BEHTHARLNY
MOIKCT ObITL O0LEeil, MecTHON, JOKATE3UDVIOMIeH, CMEIHEN0I 1T aBaDHHANCH.

O6iuas DelRTRISIUL, HRasbivaesas OGICOOMCIUION, APEIYCM2EPHSAET I
SA COZAAHNS  OAHHAKODLIX  YCAOBHI  BOg/ysifich cpelu (1eMiepatypr,
HAAHHOCTH, MICTOTE BOHZAYAZ W o HGHBH}KHOL‘THJ By BeeM TIOMCILCITHIL
raasebiy o6pasoy o pabouel zone (H=1,0—2 u o7 mona) {puc. fIL1, a).
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MecTiiaa BeHTHAALNA CO31aeT MeCTHHe (Ha palocux MecTax), orBeusio-
wHe PHEHeHHYCCKHM TPCOOBanHAM YCAOBHA BO3AYIGHOA Cpeibl, OTIHIHEE OT
YCJOBHH B OCTAJBHON wacTy noMemenns. TTpuMepoM MCCTHOH IHPHTOUNOH
BCHTIVISIIHH MOMKET CAYAKETD BOZAVIUKbLIH YLl — CTPYs HOZAYXA, 1alipas-
JCKHHAY HenoepeacTBeHio Ha paboyee mecto (puc. IiL1, 6).

IMpuHin JefcTBHA JOKANMSHPYRILEH BeHTHAANNH 3aKAI094cTCA B Y/IaB-
JHDAIHH BPCANBIX BRLASAEHHH HENOCPeICTBEHHO Y NPOH3BOACTREHHBIX YCTA-
HOROK C© NOMOINbI0 CTeNHadbHLX YKPLITEH, NPEeIOTHPAlIAIQIIIL TIOCTY e -
1ile Dpe/iblX BHARJCHHEN B OMEeDIeHHE.

CMellaHHBIC CHCTCMDI, NPHMCHACMBIC NIannnM 00pasoM B IPOH3BOACT-
BeHHBLIX MOMEILEeHHAX, UPEICTABAAKT Co00i ROMOHHaUAH OGHICOOMEION
BeHTHAAUMYE ¢ MecTnoft (puc. 1111, 8).

«Apapuiipper» BEHTHAATHONHLIC YCTAHOBKH NPCAYCMATPHDAIOT B MoMelle-
HHAX, B KOTOPHIX BOZMOXKHO BHE3dIHOE HEOMHAAHHOE BHUIBICHUC BPCLIIBIX
BCHICCTD B KOJAHYECTBAX, 3HAUNTeIbHO NPEBHWAIOUIHX JAONYCTHMbE, DTd
YUTAHOBKM RKA0UATOT TOALKO B caydde, ecin 1cobxoadMo OEHCTPO VAAMITD
BpeAHbIe BhLASSEeHUS.

Bonpoc o TOM, K2KVIO H3 IEPEeUHCJEHHEIX CHCTEM BeHTMJIHIHH caeayer
YCTPAHBATh, PCHIAETCH B KAMASM OTICALIIOM CJayyade D 3aBHCHMOCTH OT Ha-
3HAYEHHS [OMELIEHNS, XADIKTEDA BPEARBIX ALIENCHNH, BO3HHKAKLIIHX D
HCOM, ¥ OXCMDI ADHIKCHESA BO3AYUIIbLIX TOTOKOB BHYTPH 318HHS.

B Tak raswkaeMwx rOpAYHX Hexax WHPOKO HEMOJL3YIOT 22Palnio, MeCT-
HBEC OTCOCLI H BOJAYUIEDBIEe ILYIIH. B BOpPOTAaX YCTPAHBAT BOSYNMIHBIE Ter-
JOBWE gaBech. B XOJAOAHLIX IexXaX NpHMCNAIOT 001eodMelliyio NPHTOYEO-
BLITAMKHVIO BeHTH/ISLHIO H CHCTEMbl KUH/AWLMOHWDOBAHNA BO3AyXa TaM, LAC
910 JUKTYCTCH VCJAOBHSAMH TeXnoJordu. B olmecTBeHHbX siasasx (rear-
pax, KKHHO, 3a/ax s3aceAadlii, MarasHHax, cnoprsanax H T. 1.), Kaxk mpa-
BUJIO, YCTPAHBAIOT OOMIEOOMEHHYIO TPHTOTHU-BHITHMKHYH BEHTHAAUHIO HIH
CHCTEMY KCHAMUDHOHHPOBZNHA BO3YyXa.

B nomeuteumsx, rjae tpedyercs HesHauuTeabHLH Boszyxoobwmernl, Oprami-
3YIOT TOJALKO OALY BEITSIKHYI0 BCHTHASIHIO. KOJHUECTBO yAau¥eMOra BO3-
AyXa B STOM CAy4aC BOCNOJHACTCA BO3AVXOM, NOCTYIAKNIAM B IIOMELleHHe
YEPE3 HeIZIOTHOCTH B GrPAaMIalIMAX KOHCTPYKIHAX # MPH OTKPHBAHKH QOp-
TOYCK WM {(ppaMyr.

B suabiXx Aomax ycrpaupar ofiLIYHO TOALKO DHTAHNYIC (ecTecTBeH-
HVIO, PEIKO — MEXAHHUYSCKVIO) BEHTHISUHK H3 KyXOHs i canysnos. Tpurox
B KWALIE KOMHATH OCVIICCTBAMACTCA Yepe3d OKHA, (POPTOURH KIIH ClHEUKHIb-
Hble YCTPORCTBA IO OKHAMY,

fnaga 21, ECTECTBEHHASQ BEHTMAAUMA

§ 118, Ecrec7BoHHAN HEOPIrIHMIOBAHHAR BEHTHNAUMA [MHMnuTRauMUa]

MopueroeTs orpamaaioWix KORCTPYKILHD FUAHMIA, a4 TAKNKE CTPOUTEND-
nue UenJOTHOCTH B HHUX NDPH DASHOCTH A4DJeHUA BHYTPEHHEIO 1 HapyX-
HOTG BO34YyXa 0GYCJOBAMBAIOT BO3AYX000Mer B MOMEUICHHH, NPOHCXOASIUIHE
B Pe3yabTaTe uHH/bTpatuHm,

Yewm Gonblle PA3HOCT: TEMIEPATYP BRHYTPEHHCIO H HapyXIOrC BO3AVIA
51 ueM Degpilie CKOPOCTL ADHIKCIHA BeTPa, TeM JoMblie PARHOCTh AAaBJaCHUHA,
a crenoBaTenbHo, H KONWYeCTRO npomncaromero 3 NOMelHe e Ilapyh\'H()‘I'{J
BO3ayxa (HMHGHAbTPANHA). KpaTHOCTD BozAyxoobMerna 3a cucT HUbHALTpA:
HEH B MUIWX W 0OMECTBeRHLX 3aauuax obuudo 6maer 050,756 & sasu-
CHMOCTH OT CTENeHH YILIOTHeHAs miesiclt (ampnuep, 3aMaska OXOH Ha 3u-
MV H Ip.). B NpOMBILITIEHHBIX 3AaHMsSX HitMIHTPALUHA HCPCAKO COCTaBAMAET
[,h-xparunii oOoMen 1 Goace.

NuDUIBTPALNE, NAH, WHAYE, eCTCCTBCIIAA HeOPTARN2OBAHHAN BUHTHH-
e, nabJloaaeTcs BO BCEX HOMEUIEHHHX W YUHTLIDACTCSH [Pl OPraHH33LHK
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paur. 1112, ¥eUncHue cOTLCTBORNCH Reniianiilh © NOMOMABID dpamyvra

503AVX006MEEA. EcaH B TOMCHICHHH MPHMEHRAIOT, HATPIMC], SLITAKIYIO Me-
XRAHHULCKYIO RCNTINIALNIO lipH OAHOKPATIICM BO3AYVXDOBMEHE, 10 MPHTOUIYIO
BEHTU/RLMIO YACTO HC YCTPAHBAIOT, TaK Kak 00LOM YIANACMOTO BOZ.lyXa
MOIKCT KOMICHCHPURATHCA HHQUALTPALHER.

JLast YCHICHNSA eCTEeCTBEHHOM ReHTHANANHA {({IPOBETPHBAAUA) BOMCILCHH
B OKHax Aeaaor GOPTOUKE HAK ¢pamyra (pue. 1[L.2). PpaMyrd JONKHK
OTKpLIDATLES LOT YIVIoM 45° K NOECPXNOCTH oxkHa. [lpn 0rkpuTod dpamyre.
XOJ0AMKI HAPYMCHLI DO3AYX CMRUIMKZETEd € BO3JYXOM MOMEILEHHWsH, 11po-
mCIMHY HarpeBaTe/p#ble NPAGOPSl, ¥ B 30BY IpeOEBAHHA JIOACH TOCTY-
Laer yKe HACPCTLUM A0 TeMiepatypw, GAH3KOH K HOpMaabHOW. MpaMyru
MOJCHO OCTHBANTH OTKPLITLIME B HPHCYTCTBHH AH/icH B HOMCILEHHAX.
§ 119, MoxHUMAMBNsHER cXeMa KAR2NBHOA CMCTEMBI ECYeCTRRHNCH
BSHTHANLMM

KanasbinMa CHCTCMAME €CTRCTBEHHOR BeHTHAAUHE MM23BIBAIOTCA CHI-
TeML, B KOTOPHIX 110/(a4y HAPYKIOCrO BOSAYX2 MM y/ANEHHE 3arpA3HEHHD-
re OCYMEcTBIACTCS 00 CTeUHaAbHHM KAHARAM, NpPeAYCMOTPeHHWM B KOI-
CTPYRLMAX 350K, WIH NPUCTABIEM BO3AYXOBUAAM. Boanyx p 3THX cucre-
MAX MCPCMEIIMBAeTCs  KCJe/CTBHC DA3NOCTH  JAaBACHHUA  HAPYwnorc u
BHYTREHILIO KD3AYXA.

B cucremax  ectecTBedHow . degpnasmog
BEHTHJINI W1 BRJHULLA pacnosa- %,}:
racMoro 1asaeHus, KOTopac pac- Be
ROAYEICH HA IIPCOAONCHHE CONPO- =W S,
THRJCHHIY jIBHKEHWHK) BO3AYXaA O
KANAAAM ¥ APYIHM  3JieMeHTaM = }{r
Cl¢TEMLI, Le3llaYuTesbHa H He- [\_ "h ;
noctosinna. TogromMy npHTOYHYIO oL t bl :
KAAALIYIC BCHTHNHILUK ¢ €CTe- ) i
CTBCHHBIN MODYIKASHIIEM B Hac- [
TOSILICE BPEMY ([OUTH HE NpHME- —
AANOT. T[

Boiiszmuas ecTecTBelnas Ka- o K

I y
LaahBas DOUTHASIESA OCYTIECTR- 775
AACTEA HPLIiMYILCCTREHHO B JKH- 4
JBIX H GOUIIECTRCHUKX  34ANUSAX _

) : f Puc. 1104, CXcMbl ARTTKNOA e ecTeennodl KAHII=0BT
[ii% IOMCLICIH{, He TpeOyrmmx BEHTHARLNM

1“‘«_{"5

|

-
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po3nvxoofMena 6oibile OIHOKDATNOTO. B NPOHM3IBOICTBEHHHIX 3MaHUAX, CO-
vaacHo CHall 11-33-75, ecvecmnenny o BSeHTHIATHIO CARAYET 1TPOEKTHPORETL,
ecmii oMa nfecnenuT HOPMUpYEMbie YCJADBHA BOZAYIMHOR CpPeabl B NOM21Ne-
NHEX H CCAK Ola JONYCTHMA [0 TCXIOAOTHYECKMM TPCOCBAIIHSM.

Buirgmnas ecrecrrennas KadaneHas serruadanus (pue. 1113} cocrour
13 BeDTEKAJBHHX BHYTPUCTEHHBIX HJM NPHCTABHBIX KAHAJMOB € OTBEPCTHS-
Mil, SAKPEITBIMY JKANO3HANBMKY  pelleTKaMH, CcOOPHLIX [OPH3IONTANLIILIX
OLIVEOROAOE ¥ BRTHXREOT WaXThl. JIAd YOHaeHUs BHITHXKKH BOZAY XH HA
MOMQUICHHIT 1{a NidXTe YaCTe YCTAHEBAHMBAWT CNEUHAJBHYI0 HACAARY —-
ACPACKTOP. 3arpA3HCHHLIE BOXIYX H3 NOMELIEHWT TIOCTYNAeT Yepes #Kalw-
AMYIO PeUIeTKY © KAaHaJ, NOAHHMAETCS BBePX, NOCTHras COOPHEIX BOZLY-
XOROION, H OTTY,I2 BLIXOANT HOPO3 LAXTY B aTtMocdepy.

BoirsaKiin 4s qovsiesuil peryanpyercs KaasiAnbMHE PeIieTKdMH B
PRTIAKHEBX OTBCPCTHAX, 3 TARIKC APOCCeNb-KNAMAHAMH HJAM 33JBUIKKAMU,
YCTAHABAUDACMUIMK B cO0OPUOM DO3AYXODOIC H B MIaxTe,

- 120, ¥oucTpyrTHEHLIE BNGMOHTE KGHANBHONH CHCTEMBI
'-uﬁ'l'ﬁ TREHMGH G‘EHTI‘IHHMH

Heraam o Bo3pyxoeofs, X nacTofllee BpeMs H3MOTOBNMIOT CHEUHAb-
HEC BONHThAMUNOMIYC NaHCAH 1IN OJOKH ¢ KaHajJdaMd Kpyr.ioro, [IpaMo-
YUOUIRHOTO KAl cBanbHore ceqdenus. Hauboaee pannonanseon <¢opmoii ce-
YENHsT Kalada H BO3IYXCDOIa CJACAYCT CUHMTATL KPYIIVIO, TaK KaK TIO CpaB-
HEHMIG © ApYPHME QODMAMY 0HA TP TOH e OJAOIAAH  UMEeT  MeHbUIHI
TEePUMETD, 2 CASA0BATENLHO, U MEIEWYIO DEFHYHIY COMPOTHBIRHHES TPRHAI.

Ha vue. 1104 noxkazaw o6mui B Bewrigsnionsoit navean. KoHerpyk-
T_‘\'l? BEHYHASAULHOMIBIX TaHeJel ¥ GJACKOB Npu MOUuTaMKE WY Mo BLICOTE 371a-
A Aoadiua COCCHCUHBATL CODMAACHHE KAHAAOB i ICPMOTHYNOLTL CTHIKOB.

Eciv 8 318HH8X BHYTPEAHRE CTCHR KHPITIYHAE, TO BEHTRAZIHOHBBE Ka-
HAMB! YLTPAMBAKT B ToMmule crod i Soposiax, 3adeSHRACMBIX TIARTA-
i (pre. HLS, @, 5. MuunuManpio NOOVCTHMLIE PAasMeD DCUTHIALRHOUNBX
KAHAACHE B Kupiudamx eredax 1/2>00 /2 kupovua (1405140 mwm). Tosangumna
CTCNIOK KamaJja npHHuMAaeTcs He MeHee |/2 guppnuia. B HapyKHEX CTeHax
REHTHI A ILIOHHBIE KANAJRL HE VOTRAUBAKT.

Leav ner pnytpenunX KHPHAYHBIX CTEH, YCTPAHBAIOT NIPHCTABELIC RO3AY-
XOBOAB M3 (JIDKOR WJIM TIHT; MURIMAALHEH pasmep ux 1003150 wm. Hpa-
CTaBHEC BOUAYXOEORB B MCMEUICHHMAX € HOPMANBHOI WAAKHOCTHIO BOZAYXA
OOBIUHO BHIMONHAKT U3 THOCONLIAKOBBIX H THICOBONOKHHCTRIX NJAHT, & NPH
DOBLIWICHION BANMNOCTH BOISYXA - HI WIAKOSCTOHHBIX  HAH  OCTOHHBLIX
nout Toaumnoi 35—A0 MM, B OTHedbHBIX cayuwasx Ueaeconbpainn U3ro-
TORAYTH BOANYXOBOALI H3 acCCCTOUCMCHTIEIX MJHT, H3 JHCTCBOM CTAAH H H3
GARCTMACCHL TIPHCTARIBI BOZAY XOBOAK YCIPAHBAKE, KaK TIPABHNC, ¥ BHYT-
POMEMX CTPOHTEINRENX KOHCTPYVKUKY: OUH MOTYT PAIMENiAaTRCH y [Hepero-
POAOK M ROMAOHOBATLCA €O BCTPOCIHIILIMH ukadbamH, KOAOHAAMT | T, I.
{puc. H11.5, s—e}.

Ecnn mpucTanntie DO3AVXOBOJH 110 KAKOH-THOO NMpHUNHE PAasMeulalorcs
y HAPYKADA CIEHBI, TO MeXK/y CTCHOR W BO3IYX0BOLOM 003aTCLIK) OCTaB-
JFI0T 330D He MeHee 5 CM HAW AeNaleT yTeaqaeHHe. yToObl IDeABTBDATHTE
XS ANeRe BOIAYXA, MCPOMCIACMOro No BO3AVXOBORY. H CHHIKCIIHC D CBA-
at ¢ sTuM JefieTByowero aasaenus. Kpome toro, 8 sosiyxosouax, pacno-
JORCEEBLIX ¥ HADYKIBIX CTEN, MOXKET KONJACHCHPOBATHCS Bjara H3 yaanse-
MOTO BO2YXA.

Boanyxoroiel, OPOXAa HBACMEE 112 UEDIAKAN HAH B HEOTATANBASMBIX
NOMEULCHUS S, KRIIONHHIOT M JROIUBIX THOCOUITAKOBLIX 11711 HIAAKOOCTOH-
rx mant  romwdaoil 40—50 mu o o kozayiHol apocaofingit 40 wm
{prc. 110, a), mu6o H3 MIOTONVCTOTHBIX FHACOHIIAXOMRIN WA TI1avode-
rotreint: s roataunoit 100 ve (pae. 1116, 6). Tepurocwoe conpoTHpae-
HHe CTCHOX BO3AYX0BOJOBR R, LoOKHG ObiTh He menee 0,5 (w*-Kj/Br.
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Pre. 17116, Boanysusofs, YCTDAKBASMbIE Ha wepaaxe HAR B ECOTAMAMIACMLLX nowereHERy

J — juTYHRAT¥pPHEE AoHKa; R~ apmarys H3 [FANCUHENH CPAAH; S — FHOCOLLIAKODWE TrlTs, * — BISAYIHE-
Hed upociuling; b — 3alyBKA CROCOM, £ — mec1o TOATeABRON 3aReRKH FHICOM Ha vAyDany 23 MM

COopuiie BO3AYXODOALI HA Ueplake PA3MEMaloT no KenezoHeTuHOMY [o-
KPHITHIO C LHOICTHAKON OAHOTO PsAd [IHT, KOTOPHEA 32J0HBAIOT LeMeHTHBIM
PACTROPOM CJIOEM He Menee 5 M. PazMcp TOpHIOHTAARHBX RUSAYX0S010D,
PACHOSOKEMHLIX HAa YCPUAKAX, CHICHAVET APIHNMATE HE MCICC 2005<200 mm.

B OCHepAsIHMY HlAHAAX KaHaAu MOXUD CHTLOMMMATS 18 chHonHLi po3-
,‘1}'.‘10!3(}',53\, 3"'.:’1']}3.1{3{1'51 era JIOA NOTOUJNKOM !{OPLI,EIO]}EI, JeCTHHIITHBIA  KIOSTORK 1!
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APYTHX BCIOMOraTeavHRX noMemennii. Hepeako no apXUTeKTYPURM Co06-
pAaMKeHUAM A5 00LCAHNCHHA KAlAJ03 D KOPHAORAX HNPCAYCMATPHBAIOT 1101~
IWHBHOA HOTOJOK.

CHoplibie TOPH3OHTALUBIY BO2AYXODBOAL, (APSUHAZNGICHHNC JMAA [Iepe-
METNEHNS BO3AYXa C HODMIUCHNON RAANNMOCTRIO, BBITOINMIOT ¢ VEJIOUOM
0,81 —0,015 x rTaznmol maxre. Boga ciexaer mo 1pyOke Yepss riapanat-
LIQC.KIIﬁ 331‘301." R RKavaJgu3arnim. I'Iﬁ}l, BOB,&}-’XOBO;‘\IHMH B MECTax H@]]E‘KGR.‘H
yerpannaoT Tpanu {(Moctuky) wupiroi 600 700 Mm co cryncnaMu u ne-
pHAaAMH.

B fGcedepaauulX KuALX 3IaIHAX BOUTHAANNOIILIC KANANL ACTO BH-
BO2AT Be3 o6BesrHedys B cBOpanE soz v oo {pre. 1106},

JRanosuineie pemerTd. B mMectax 2alopa vau pasgayll po2yxa o Npi-
TOUIRX 1 BLIAMXITBEIX CHOTCMZX YCTadanapBaior mﬂJl?r"il-?i'IIHﬁC SCHICTHI,
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sMy skamosi (puc. T11.7); cTanzaprrue
pazMepLl MX TNpusefclbl B CIPABOTHA
kax. C nomMollLIo LWIHYpPR HIH Tpoca pe-
neTKa MoyKeT ORITL IONHOCTHIO OTKPBITA,
NOMHOCTHLIO HAH MACTHUHO 3aKpHTA. B ra-
IHOAUHPORAHELIX BaHHLIX KOMHATAX H
KyXIISIX YCTAHABJHGAIOT HEDeryJnpye-
Mbit DEUICTEH.

Ilps UOBHMCHHHX TpeGOBAHHAX X

RHYTPCHEEH OT/\eaKe MOMeIendi PClleT-

KM WATOTOBJSIIOT K3 MeTanaa, NIdcTUHKaE,

THMCZ H NPHAZIOT UM DPa3HooOpasHyio !

Qopmy ® pucysox (puc. I11.8). Onuago ] g 3

THADARAHUCCKOE  CONPOTHBIEEMe 37X | 4 114 5

penIeToK, 3 TAKKC HX NAOUaAb EKUBOTO | = 3 |/ PR

cedeHns AOMYKHB OLITL, KaK W y crau- | —— il §

AAPTHON PeICTKH. 2 |y 1 3 A\
BoITHKHBIC MaXThl. DBbcoTa WAXTH  |;n" lm: | 1am i

ecTECTBCINON  BEITSXHOH  BeHTHJIAIHH 5 T i

a4 KposaeH OipeAesieTcs TaK e, Kak

H BLICOTZ ABMOHOH TPYOB OTOIHTCHAB:  pue [IL10. CReM2  Bermanux  K2A%08
soit meun (eM.  puc. 111.8). DBeuTsxHEbIC mnaux ananud

AaxThl CHCTeM BEHTHJAAUHH JKHJBIX 304~ a — pasieabRbie XaHan; 6 xapasm, ol
HHil peXOMeHyeTcs ycTpausaTh ¢ 060-- Sxameumid e USTRANS GuH N EX NERIACS:
cOGJSHHLIMA H OOBe/(HHEHIIHMY Kanana- % ;:t""(ﬁf;“;‘;:y;i“gﬁ;'ﬁ“;‘iihgp';';;‘“:;;,,fﬂ:
mu (puc. 111.9). WlaxTte ¢ o6acob/aeHHb- Has Waxte

My Kamanamu Moryt OBITh BblIIOJHCIIE

Ha GETOEHLIX 670KOB ¢ yTCATeaeM ¢ubpoantom (puc. 111.9,a), c yToa-
\NCHNEIME CTEHKAMH H3 LUIAKOGETOHa, KepamsutoOeTOHa UM Apyroro M-
ROTeDJTONPODOAHOrO B BAArOCTONKOro MatcpHana, a TAKKE KapKaCHLiMH C
3t HCKTEBHLM YTENJIATEIEM,

i1laxTL ¢ O6be/NHCHIEIME XAHANAMH SHOOJHAIOT H3 JErkoro GCToHa
(puc. 1119, 6), Kapkachble — C 3aMN0/HEHHEM MAaJIOTeIJIONPOBOIHEIM OrHC-
CTOMKHM M BASTOCTORKHM MaTepraioM (NEHOINTACTOM, MEHOCTEKIOM, OeHb-
KepasuTOM H AD.); W3 GCTOMNBIX MAYT — C YTEIISHHEM U3 ZOCOK TOHITTHHOH
40 MM, OOUTLIX C BHYTpeHEeH CTOPOHBI KPOBCALUOA CTa/Nbio N0 BORAOKY,
CMOUENIOMY 8 CJMEANOM PACTBODE, U OWTYKATYPEHHBIX MO APAKA C Hapy -
HOH CTOPOHLI.

COriiacHO MPaBRJAaM HOXapHOH TMPOPHJAKTHKH, B FKHILX, o0mecTReN-
HHX B DCTOMOTATENHHEX MPOM3BOACTBERHUIX 3A2HUAX BHICOTOH N0 OATH
srazefl 3zNMPCIIACTCS NPHCOLJMHATL K OjHOMY BHTMKHOMY Kanady noMe-
IeHN%, DACMOJOKEHHLIC B PAas/HYHhX 5Tazax 3sianHd. B 3aanuax xe ¢
YRCAOM 3TAa:KCH GoJee NyTH ACHYCKASTCH 06LCAAHEHHE OTACHBLIBIX BEpTH-
KaMBHBX BeTHKHLX KAHANOB 43 KamABIX "erhDCX-TATH 9TANKEH B OIHH
cOOPHLT] MarucTpaabybifi xanadl. CxeMmsl oOLeHHeHH: BLITANHBIX KAHAIQD
FKHAOro A0Ma nokasaus Ha puc. 11110

§ 121. Onpefenenye ecTeCTBEHHOro AABNEHMA W pacyeT BO3ARYXOBCAOE

B KaHAJBIHX CHCTEMAX eCTECTBEHHOfN BHTAKHONW BEHTHILAA BO3LYX fne-
PEMCILAETCE B KANajax o BO3IYXOBOAAX NOA AeficTBMEM ECTCCTBEHHOrO Jan-
ROHKY, BO3MKKAKINEro BCJISACTRUE PAsHOCTH J@BJICHHHA XOJ0JIHOTO 1apy -
HOTO U TENJOTC BUYTpPeHneroe BO3AYXa.

EerecTBennoe napieHRe Ape, [la, onpenensior no gopmye

Ape = 4 2 (P — 0=} (L. 11)

pie ft; = BHCOTA LOAZYUTHOTO CTUIGA, MPHRHMasMud OF USHTPA BHITAKNOrO OTREPCTHR 10
yoTbsl BRTHXHOR WAXTH, M;
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Pn, Ps  OAGTIOCTL COOTBETCTGENNO HADPYIKIOTY #  PHYTPENNCro  DO3xVxa, 10/u?  fow,
apai. 12).

PacueTHOe ecTeCTBeHHOe iAABJIeHHe [AJSI CHCTEM DCHTHMIANNH KBJILX I
obiecTBeHHbIX 3aannf, cornacuo CHull [1-33-75, onpeaenserca ans rem-
HEPATYPbl HAPYHHOTO ROo3ayXd ==5° C. Cunraercs, 4to nipd Go/lee BHICOKHX
HADYJKHBIX TeMIIePaTypaxX, KOrjAa eCTecTBeHHOe AABJAEHKEe CTAUOBHTCA BecCh-
sa HC3HAYHTCALIIBIM, J0NQANHTCALIbIH BPOIAYX000MEH MOMHO NMOJYYATh, OT-
KphiBast Gotee YaCto ¥ ia Dosee IPOI0EHTEhHUE Bpevs opTotkY, $pa-
MYTH, 8 HIICrAad 4 CTBCPKH OKOHIEIX DaM, _

Anzivaupy s mupamcnne (11L11), MO¥KHO Cueaats cAeayILne 1pak-
THUECHHC BRIBOABL

1. Bepxnde 2Tand 3J2UHA M0 CPABHCHHI C HUXHHMU HAXOAATCH B Me-
HOC OJAFONPHETHREIX YUADBHAX, TAK KAK PACHOIAacMOe JIGBAQHUC Alech
MeHbLIIe.

2. ECTCCTDCHHOC HABJICHHC CTAHQBHTCH GOABIIAM 1BPKR HHAKON Tewmpepa-
’I':-,r'p{:? H.'di}y}KHDFD HOJ/YXd H 3dMeTHO YMeHBUIAETCA B Tellji0e BPeMsl I'GZa.

3. OxaarkiexHue BO3AYXa B BO3AyXonOlax (KauaJjax) pacycT aa colofi
CHHIKCIHS ACHCTDYIOWCTO JAaBACHWI H MOMNET BHIZBATH RLINANEHHE KOHJEH-
CaTa cO RCCMH BRITERKANIIHMH TIPW 3TOM [IOCJASACTBHAMH,

Kpome toro, us pmpaxenusa (II1.11) caenmyer, 9te ccrecrecHHGe man-
JICHHC HC 3ABHCHT OT AJHHLI FOPH3ICHTAJBHEX BOZAYXOBO/OB, TOTAY KAK JJH
TIPEC/0/Ie A COMNPOTHBACHHH B KOPOTKMX BeTBfX BO3AYXOBOAOB, 6e3yc/oB-
HO, TpeOyeTcs MeHbllle NABJACHHS, YEM D BOTBAX 3HAUUTCALHOH MPOTHKEH-
HocTH. Ha 0CHOBAHKH TEXHUKO-3KOHOMUUECKHX DACYSTOR K OTHITA IKCNAYA-
CAUME BHTSMHLIX CHCTEM BEHTHASLHH paanyc XeHCTBHSA X -+ OT OCH DLITHX-
HOR 1IAXTy A0 OCK naudonec yiaMCHHOTO OTBOPCTHS — RONMYCKALTCH He (o-
Jdee 8 u.

Ang wopMancicl padoTe CHCTeMBl €CTECTBCHIOH DEHTHAAWHN HeoHXo-
AHMO, 4To0LI OBIN0 COXPaHSHO DABCHCTHO

2(RB -} Z) % - Ap., (T11.12)

tae R -- yAenbHAA NOTEps LaBJEHHA Ha TpeRde, Ila/m;

{ - ANHHE BUBAVAUBUAOB (KEHYJIUB), M:

R — moTepst AaBaenia vd TPCHNC pacucTHol setsd, [a;

7 — MOTeps NABACHHS HA MCCTHLC CONpOTHB.IeHus, 11a;

Ap, — paciosaraemoe gapieune, [a;

i — koadwhHnAeHT s3anaca, papuolit §,1—1,15,

f} -~ nonparousit KOADODHINEAT Ta WEPOXOBATOCTS OBEPXHOCTE.

Pacucry BoaayxoBojop (kasanoB) AOMKHA TIPEAIIeCTIOBATL CACAVIO-
iLd® pacyeTHO-rpaduueckas pafora.

1. Onpefencyne DO3RYX00GMEBOR )L/ KAX/AOT0 NMOMELIEHHS NO KparTHo-
craM {(cornacwo CHull coorsercrByiomero 3naumsi) wax no  pacuery
{ew. § 116). Tlpu arol paBore 3amonmsercs GaAaHK cheaywinelr Gopmbl
{ratGa. 111.3).

TaGnvua .2 BoagyxcobBumen

: Pasieps!
F - , Dosx ;

= Eritey i (| e s KaHeAGS, ¢H Kk don
i Hanue- "
5 HOBAHIE : § &
7 | [odenie- = E b - z = @ b , .
5 EXx E % § gE:_ s § é .:3- -‘iﬁ E " 5. 3 § ﬁ 5 t ﬁ

= : EN —— =
% il s 2(8E) B | 3 |BW|=fjagjed| & | 3 Q83|53
1 2 l3|lsajpsle]l 70 8| w|uje|[n|u|s|ms

2. KoMTionopka cueTeM BEHTHAAUHW. B oARY cHeTeMy o6beAUKTIOT TOMb-
KO OAHOHMEeHHBIe HAM OMH3KHE MO HA2HAUEHH[O MoMelleiHs. CilCcTeMul Bell-
TEAALHH KDAPTHP, OOWIEXHTHE H COCTHIIHL HC COBMCHIZIOT ¢ CHCTCMAaMy
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EOUTUNSNLEE Jeresix canop 0 I9 6nwya |14, PKExDaneHTHNE NI TpeHHw
FICJiL‘!';!. TOProsex APYIHX AHAMETRE LR KRETMYEEX HIHSA08

YUPCRACHHNA, HaXOIAUHXCA B
TOM WMCe 34aUHH. CaHHTﬂpH]}lC PazMep o KHDOH4YAY ITaoneann, M T ]
Y38H RO HeeX caydagx obeny- i
AHBAIOTCS  CAMOCTOSTEIbHLI-

M CHCTCMaMH M NPH LATH :":-ff:f" 83‘2{3 llgg
yiutasax u Goace 06GPYIYIOT- 131 oo | o6k
C8 MeXaNndeckRMu 10Oy 1uTe- 1x11/, 4,1 L3
anmk. B jleiekuX CaRax ¥ Ae- 12 0,14 375

29 0,48 SAS

JNX DOKOMenjyered  yerpan-
KATh BLITAXIBIE CHCTEMbI ¢C-
TeCTEEHHON  BEeHTHIRIHH, ca- lippuwewannpe Aus ksiaar KBALDE:HOrD
MOCTOATC/ABELIC Aad K2 %K 1O CONDHER d}simr!a.r:et»:‘r[-lblﬂ. No Tpennie MilaMelp dy pa-
n nei Cropoie ReanarTiIory wnauvata a,
rpyuns erc,  obnedvHAd
NOMEIZEHHS € yHeroM WX Ha-
apudends {CHull 1I-/1.3-71). B wvparteatnpx xoMiaTax, Kix IpaBH o, 0cy-
IMEeCTBASETCA MeXAHHUeCKad BERTHAMIAA. DHTHKRKY H3 KOMHAT HALEOrD
A0Ma ¢ OKNAMM, BHXOAAUMMH 1ia OIMY CTOPONY, PeKOMCHAyeTcA 0OBCILH-
HATL K QAHY CHCTCMY.
3. Tpadrnuerkoe nsobpakenie da Onanax sTa)eil W Yepaaka 3CMEH-
TOB CHCTeME{ (KaKa 0B K BOSJYXOBOJOB, HBITFAXNIIEIX OTREPSTHA 1 XK N03AH-
HBIX peuleToK, BHETAXHbIX maxT). [1po-
g2 o S BHITAZKHBIX  OTBEPCTUR naoMclue-
a3 HHE VK23LIDASTCA KOJAHYSCTBO BO2IY-
' Xa, YAAANEMOro mo KaWaay. Tpaisif-
uble Kauanabl, 06cayKUBAjoutde noMe-
(MAEUH HERNUX STaKeld, peroMeH)iy-
etca 0502HA4ATL PHMCKHMH (Mppami
(I, 1, III u 1..). Bee cneremn ®eli
TRAALHY JOMKIbL  OHTh APOUYMEpPO-
BaHLL.
4, BridepunBanie akcouoMerpyuuc-
e, 1L11. Cxema CHCTEMS: BHITRKUON nedTH CKHX CXeM R JAHIIHAX MM, UTO Jyyine,
apuEM (i DPAMEPY DHUCHETA BOSAYXOROAR) ¢ #3oHparKeHHeM BHeUIHX ouepradii
pcex 3NeMCHTOB CHeTembl Bla cxemax
B KPYJKKE y BBLIHOCHON YMepTel MPOCTaBASeTCH HOMEp YUaCTKA, Hal 4eptoil
VKA3MBACTCH HAIpY3Ka y9aCTKa, m®/q, a moj wepral — ANHHA YUacTKa, M.
IlpaMep TaKOW CXeMbi BLITSDKHOH  CcMcreMbl  BeHTHISILUM  MOKazauw  +a
pue. FHLTL
AyposudaMaseckik  pacdeT BU3AYXOBOIOD {kanadoB) BRNOJIRRIOT O
caGARIe BAM HOMOTPaMMaM, COCTABJCIHBIM AJS CTAJLHLIX. BO3IYXOBOMOR
Kpyracro ceHerns npr ps==1,200 kr/m3, £,==20° C. B HuX B32HMOCBA3AIL
sonaukkn L, R, w, i, 1 d
TaGgHua ANA PACYCTa CTAJbHMX BOSLYXOLOXOB KPYCLro CEHCHIN npii-
nonmees w upwa. 13, Homorpamma A8 pacuerd CTAJILOSIX BO3AYXOBG/0B
KPYIJOro cedeHHd CHCTEMB SCTECTBONNOH BEHTHAHI(MYM  1IOKalaHa Hd
pue. 111,12, Hro6m BOCNOALIOBATECH TalGanucH Hayu HOMOTDAMMO# /14 pac-
yera BOZAYXOBOAA NPAMOYIOAnHOTO CEUEHRS, HERDXOIHMO [PENBEPRTEALHO
ONpCSAENETE COOTBCTCTBYIOMYIO BeAHTHHY PABIOBENEKOTO {IKEHBAJCUTIIO-
ro) JHaMeTpa, T. e. TAKOU0 AHGMeTDa KpPyT/toIo BO3AYXOBOAA, TIPH KOTGDOM
JJLST TOW 2K CKOPOCTH JABHIKEHly R031YXa, K2K H B LIPHMOYTOJILIIOM BO3AY-
XOBOAC, YACNBEHE NOTepy NanJACHHA Bd TPERHC Guid 6ul paBHb. Jliamertp
onnejiesdeTcd 1Mo popuyae

t

2ab
ato’

rie a, i — paaMephl CTOPLE UPHMOYIOdLEOrO BOSAYNUBUNA, M.

dy = (151, 13)
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IKBHBANENTNHC TIO TPCHAW IHAMETPH fJI8 KHPMUUHBIX KARAMOB NPHUBE-
aend o rab.. 111.4.

Ecav Ro3AyXOROAB HMET LIePOXOBATYIO NODCPXHOCTL, TO KOI(DOHIHCHT
TPEHKA QI HEX, & CJACAODATCALHC, H VIMIbHAA MOTEPH JABACHHE HA TPeHHe
OyAyT COOTBCTCTREHHO GOJRIE, NOM VEA2EH0 B TAabNHUe HJIH HOMOrpaMMe

A8 CTAaJdbHREIX BOSJYXOROIOR.

Lifn::,';,:,g:% R R Moupasoissle  KoIhPHLIITCH-
TE Ha 11epoxoBaTocTh  FlO-
‘CHOPOCTh Tps matepitise pgyxosoia BEpPXHOCTH ROIAYXOROHA Nph-

L P o BEREER a0, TIL,
Mic FHIICe BoToNe snpuas | rypmee o MeTonuka pacyera BO3AY-
<l XOBOAOB (KAHANOB) CHCTEM
0.4 .08 L1 1,25 .48 RCTECTBENION DCUTHARLHH
o8 1.13 1,10 1,4 1,68 MOMET OBTH OPSiCTaRJIEHE 8

1,2 1.18 1,25 1,5 1,84 COaEIYIONeM BHE.
1.6 1,22 1,31 1,58 1,95 I. Fipu szarannuix odne-
) 1,25 1,35 1,66 2,04 MaX BO3NYXd, MNOLTeHMaIRI 0
2,4 1,28 t,38 1.7 2,11 CHEPEMEeNEHHID N0 KaX1oMy
2 :gg :33 };E 332 YIACTRY KaHAMO0S, MPUHAMAIOT
: e y : CKOPOCTL Cro NEHIKCHHS.

g :rﬂ {-E; {g; E':'é 2. Tlo ofrkemy Bozayxa
7 1,47 ]:;ﬂ 2’03 5:54 TIPHHATON  CKOPOCTH ONBCIAC-
8 1,49 1,64 2,06 2,58 JAIRT [IPCABAPHTENRHO N0~
wages ceueHuss Kenanaos, [lo-

TEPH RADJCHEA Ha TPeHHE W
MECTHEI® CONPOTHBJGHHA ANA TAKHX CCHCHHMH KaHaJOB BLISBJAAKT 110 Tal-
JELAM HJIH HOMOIpPaMMaM,

3. Cp4BHEBAIOT NOJYUEHHHe CYMMAapHble CONPOTHBACHHS ¢ pacmoiarae-
MBIM ZaBjendeM. EcaM 9TH DCAHYHHEI COBNANAIT, TO NPEABAPHTENBHO TO-
JYUCHHLIC TLIOMANMH CEUEHIH KAHUJNOE MOLYT 6hITb TIPHHATE! KAK OKOIYE-
TesabHble. EcaK XKe NOTepH AaBJICHHSI OKa3asich MCHLIIC MK Goabime pac-
MOAGraeMoro AAnJCIIHs, TO ILTOMALh CEUCHHA KAHAJOB CACAyeT YReJUIHThH
HJIH, HHU&Q{TOT, YMEEBUINMTSL, T.€. NOCTYNATE TAK K€, KAK NPH pacucre Tpy-
60IpCBOA CHCTEMb! OTOINJIEHHS.

Ilpn sipcaBapuTenpHOM ORpeeftel i IIDIWALH CRNeHnl KaHaA0B CHETCM
€CTECTBEHHOH BEHTUJIRIHH MOMKHO 331aBAThCsl CAGRVICUIEMH  CKOPOCTHMH
JABHIKCIHS BO3AYXa: B DBCPTHKAJLHLIX KaHanax H{:',IJXHE‘I'U STaAHa w:ﬂlﬁ—--
(.6 M/c, 13 KaxaOro HuxepacnonexenHoro staxa ua 0,1 M/c Gonewe, yem
€3 mpepuayIiero, o uc sumce 1 m/c; B cOopHBX Rosjyxososax w==1 M/c
H B BHITSKHON maxre w=1—1,6 m/c.

Ecan npu pacuere BO3AYXOBOJOD 3AAANA MIOWIATh COHPHH KAHAJLOB U
H3DCCTEIl YACODBOK pacxoi BO3AYyXa, TO CKOPOCTh W, M/C, ONpefesserca Mo
gropuyae

L

o — M N (111,14}

rac [ — WIoWaak CEeUeHHA KZHAJIA MM BO3AYXOBOAE, M7;
L — 0GLeM BUHTHASUHOHHOTO BOSAYXE, MY 4.

[ToTcpH aBAHUS HA MECTHAE COUPOTHB/CHUS
z == EEHW]

rae If —- cymMma k03P PUINCETOs MCCTIILX CONPUTHBICHAR;
Ry — MpHamuaeckoe japneimne, Ila, -

Junamuueckoe jaBAGHHE f, ODPCUCHSCTCS N0 AOHOJAHHTCALIION lIKAMD
HOMOTPAMMBIL JIJISL PACYCTA BO3AYXOBOAOB (UpHBeACHa ¢ NIPanoi CTOPOIE HO-
MOTPAMMal).
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Auwamuueckoe dabaerue = 7a

Puc. [1L.12, Homorpamwa AR PACHeTa KPYrablX CTAIBHGIX BOIAYXONOAOR

MecTHBIE CONPGTARACHNS B CHCTEME BEHTHIAUKMH BO MHOTHX CJyHasx cy-
UECTREHHO 34BHCST OT COOTHOLGHHN pazMcpoB QPacoHHBIX QACTCR W JIPYIHX

IEHTILIIMHOHHBIX 2J€MEHTOR, @ B TPOAHUKAX-KPeCTOBHHAX -

CT CCOTHOILC-

AR COCAMIFEMBIX WU ZedrMnlx I0TOKOB, ucmelipsie npubavyieHHbIe 3Ha-
IeHEA KO3 pdni(4eHTOE MECTHOrO CONPOTHRIeHHA TIPADCACHEL B MPHIL. 14,

4—428
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Opamep VI1(, Paccunmars s04lYX0B00 CHEICMBL GCTCCTREINON BHITRMHOM AL THATINN,
S CIVIKNDHOUICT  ppaucBLe Ke0uneTid ABYX9TAXKHOIO 348HHA NOJHEIHENKH. AKCOHOMOT-
PHICCKZA CXivia (NICTe M peRTHYsSeHE © Yrazanaom obbemy Bospyxa, NPOXQAFUIETC Mo KaM-
A0MY YUACTKY, /WITH 1 HOMEDOR YHacTkos nokadaaa na prc. [13.11.

EBozuyx veransercst ui pepxwelt aouu nomewennd ua swcote 0.5 m o7 uoTuaxka. Bucota
graacH, BEAKNAS TOALIMHEY Depekpuths, 3.3 M. BWeoTa uepgaxa nox KonpKom KPLiy 3.6 M,

Pemeenue, TeMuepaTypa HAPYKHOMD BO3AYXA NS PACTCTA BHITAKHON CHOTAMBL CCICCT-
REHHOR BEHTUASILUN DpHHEMAeTCH pasuolfl +5"C (ps— 1,27 wrim®). Buyrpenuas Tuunoparg
pa BodityXa oo opavcBuuix subuuctax, cornacho CHall. aomkia 6uTh 20°C {py=1,205
wrfxY).

[lon preare wepiana 3,6 4 upanpMACy BHCOTY BMTAAHON IAXTH, HCUNEAAN ¢ AT At
ORZOHTATLHONO BOIAYXOOO Y LA YOTLA JUAXTH, 4,6 M,

Pacnonaracuoe ¢CicetBeilior AUBACHHE B CHCTEME BCHTHIALK AJS NOVEUenHii (16po-
1o 3Tamxa, coraacuy @opuydae (II1,11), pasno :

Ap, = 5,5(1,27 —1,205) 9,8 = 3,53 T,
AR MOMCIERHH REpHOTO ATANA
Apy - 8,8 (1,27 —1,205) 0,8 = 3,59 [a,

Pacier BE3AYNGEQI03 NAYHIACM ¢ HAKGOIE: HefRATQUPHITHG PACIAUALMEIIOIG K4,
A0y WOFORPOre BOZMODHIIOA VICNDHAA LHOTEDH TaalelHg nveetl HaHMeHbluee 3Suadeiue,

M3 exemw ciiciemit BOATHASLUNA BIAHO, 9TO TAKHMM GYAeT KaHWAX RTOPOTO 3TAWA Npasoi
resrid, obosnagenmui No 1.

HeficTRHTEILHO, POSNOMHAA YHesLllan LOTePR Aeu/CHHA A yvactkos [, 2, 3, 4, 5 1
i pPH ofhinel gadLe ux

X=—0,94+0,54+34+1,4-4+05-L4,6=109m

Oyner

' 3,53
10,9
Anns ydactkon 7, 4, 4, § w & upw obmel angne ux

2fp==124-340,64+1.4-1 4,6=13,7n
A 5P 1 i1
ﬂ,—;;] = 3.7 = (,4 a.

[Ipwctynaem R pacueram ynacteor 1, 2, 4, 4, 5 u 6, jan ko FopLX VACALIDC T4BIEHNAS
HOAYHHIAUCH MEHLIIT,

Vaucror 1 Aag o0peachedns TAQMAAU CETEHMA KAHANA YHACTKa J 3aM0EMCH CHU-
POCTRIO ABBKCHHY LOJAYXZ B HeM 0,6 M/C TP 3TOH CROPGOTH H KOJMNeCTRe VAeAeMoro
BO3iyxa uo Keuaay L=80 m%4 wavwanp cetenns kawana f, m?, no popmyne (111.14) rom-
ugy Gtk

=0,32 N,

W
 3600-0,6
Mpunuemaes (59 yuacTea § kHpARaand kanaa 1/25C1 kupmmy,

Maonans cevenna kanang ¢ yseros wsop {=0,038 w2 [Tpe sroft anomant cenenny Gaxru-
MECKH CKOOCTL ADHHEIHs BusavXe w, m/c,

L 80
TO3600f T 3600-0,038

Taw kaK 3voT KaNad NPAMOYTOJLHOTO CENSHHS, AR OUPSACAEHHS NOTCPH Z40JICHUN Ha
TRLUHE [TCOUAOAMMO Yerauosute g0 1aba. [114 sxawpasentirui apaserp. Oa GyaeT pasen
120 am,

THoapeyace npHDeAcHnuf BhWwe BoMOrpaMMmoR (cv. pme. [1L12), uaxonnm, 4to ngn
cropoct seinkennn so3ayaa 0.58 m/c 8 sosayxosone amamerpom 180 mm novepa nanaeun
wa TpeHHe fa ] m posgyxenoia pasku 0,04 [lw, a Ha Beem ywacTke I saunof (L9 u ¢ yue-
TOM KOIDOHUHEHTA wepoxosatocty (em, 1264, 11L5)

Rifi = 0,04-0,9-1,32 =(,047 .

Jaace mo npia. 14 paxofum cymvy xo3WQUUALHTOB MECTHEIX CONPOTHATEEAR ydactka:
AXGA B OWLUOININYIO PELUETLY ¢ NUBOPUTOM BUTCKA {=2;
B2 MPAMOYVTONELLIX KOJACHE £ LCPXKCH Y4acTH KdHada

£=2-1,26==2,52.
Cymya KOIOPHIMEHTOR MECTHEIX CORPOTHBARIK 4nd yyucTxa [
XE .- 22,52 =4,52,

JTHEAMITCCNGE AADIEHNE fiy NAXOLHAN OU CKOPOCTH ABMMCHHA Besayxa 0,58 m/c ka no-
MorpaMMe BUuay, opo pasxe (0,19 [a,

230

= 0,037 w2,

w = 0,58 mfc,



ﬂnw_pﬂ AARACHHA HA MECTHLIE CONDOTHBACLER £ VHACTRE ! ONPCACTIECM, YU Be-
mrey 2E wa A
Z==4,52.0,19 = (.85 Tla,

O6wWas noleps JaBJASHUA Uy y4acIee § cocrapaact
RiIf+Z=0,017 + 0,86 =0,9! [a.

Yuactox 2. Ha vyuacTkaX [ v 2 KOAHYECTRO ‘IBHIKYIIEIOCH BOAYXD OUHAZKOBO
(80 m*u}, vo MACMAAH CONEHNT KAPMPIHACG RAHANA 1T TOPHAGNTAABINCG  UAIICOTLIAKOBUTO
rapafa pajnwe,

FoptanHTiThtiegt  rancoimnakonutfi gOpod  apHikwaen parsmepoy P20 220 yu (o=
- 0048 v®) . DxeoeanenTeRi anaweTy 4, - 220 wv. CROpOCTn ARIGKENRS EDAAYYA 1d YUACT-
Ke

80

55— e (), 47 /e,
2600-0,048

TO MNA DJIAHE YHacTKa (,5 B MOMHO AONYCYHTE, YHNTBBAN, HTO JMAAROTHIACOZEE 230HHEE
KUDGO HE D3IOTUBAAKITCS PA3MCPOM MUNBIUHM, Sen 2200X220 My

Tpn dda»=220 MM v w=047 ML BUTCPA AAUMCHHA  idl TPCHHL o3 UIUM YHdUTRC C yuo-
TUM KOSl HUMEHT S WCPOROBATOCTE DY 4CT

Rip = 0,046-0,5.1,08 =: 0,014 Tla, _

Ha vuacTre 2 ysmeeTcs JNML OJHO MACTHOS CONMPOTHAIAHRE tepea Tpoidi. Mo nnus 14
HAXDMHM, UTO CONPOTHATCRMC TPOARWKA Ha npnxop &=1,15.

Huavuveckoe nasjerue A, npu w 0,47 wmjic parno 0,13 a. lloTepa aapaensa Ha me-
CTHRIE CONPOTUBJACHUA

Z=1,15-0,13=10,15 Ia,

Cfwan noreps LaBACHAA B YaacTke 2
RP4-Z=0,01440,15=0,16 Tla,
Yuaeton 3 Corfacuo JoHRBM, NPHBEIBHHEM BRINS, 3472808 CRODOCTE ToHMeHHT

Boanyxa Wa yracteke d 8 1 mfc, Torna upw koamnectre yiansemoro anzayxa L-—154 wm¥4 no
YYACTKY 4 MIOHIGAE cenedns Kopofa gponsua OrTh PARHA

154
il W2
f 3600-1 0,043 2.

[eauamezess vopofi U3 THOCOWZRAKOBHIX TAMT Paamepoy 2200220 uM, 3KBUBAJSHTHLIN
aHAKeTD dy==22i) mai, (DUKTHYECKAA CKOPUCTE ABMMACHHA BOIAYXY B BUIAYXLBGUC OyicT wes
=089 w/c. FIpH 3THX YUI0BHAX NOTCPA AMBJCHHY HY [PCHHC HE YHSCIKC PABHY

Rip=0,065-3-1,14==0,22 [Ta,

Ha v7acTee 3 UMecTcA JHIIE OTHO MECTHOe COMPOTHBASHME DRH IPOXOAe Hepel TPOMIHK
B CICAYIOLUINH vHacTork 4

fTo npua. 14 soTepdodauiedt HaXOZHM, "TO KOIPRUMENT MeCTHOTO  COMPHTHRIEHRA
pofitnea £x=0,00, gunasmunueckoe gannesuse opp 2=089 wmfc parns 0495 Tla.

MoTeps ZARJIGHHA HA VECTHHE COMPOTHRIEKUA Y13CTHE 2

Z-—10,65-0,49 = 0,32 Ila.
Oanan TOTERN AAGACHHA HA YTACTKE 2 COCTEBMALT
' Rifp -2 —0,22--0,32=—10,54 TTa
Yuacroek 4. Ila yyactke 4 pasmep Bosayxosona npnedmaey J003¢ 300 wwm.
TIpy KOAUMECIRe YIAAHeMOrD BO3Ayxd L=250 %y un naowaiy cedendd 5031yxoBoia
f=0,0% ™ cKopuLTsL parHa
250

W= ——0'(@ == 0,77 Mfc.

[Tpit d,=300 My B w=077 a/c GOTepH AaRNLWHT HA TPOHKe HA yuacike 4
&K --0,084-0,501,12 =- 0,02 lia.

Ha vaactke 4 nueercr TPOHBHK Ha NPOAQIC, 11 KOXDPUUHEHT VeCTUOTO COMROTHRASHES

E pasen 0,4
[IpHaMuueckoe N4BNeHHE pu CKOpoeTH yaanagexors aosayxa 0.77 mfe pawsus 057 1a,

nO’I‘L‘PS AZBJEHHE Hd MUCTHOR CONPOTHBAEBHHE VYHACTKA 4 [H 'I'DOHHHKE.‘J
2 =0.4-0,37 = 0,15 [a.

Cioman HOTeNs JLABICHEN Ha VEACTKY 4
Rip | Z=0,02 | 0,15==0,17 Ma,
14% ‘ 211



VYascrok 5. Ha ynacrke 5 pazmepu xopofia ne mawenaed, W CROPOCTL BOIAYXE HA
ITOM  Yualise
315
“ = 3600-0,00
Mpr @ 0,97 w/c 1 4=300 un noTeps MARJEHHS HA TPEHKE COCTABAACT
RIff = 0,052:1,4-1,16=0,084 Tla,

Ha yuacrre 5 umcercs tpofinnk ga ncacusanse ¢ §=0.8. _
HuHampacckoe Lanaeuse OpY CKOPOCTH IBHMKeHHA sosayxa 0,97 m/c paruo 0,57 Tla.
lioTeps nusacuEy A MECTIOC CONPOTHRICHHAE AA yYaCTKe

Z —-0,8-0,67=0,46 [la,
OCGway uoTepa aB/elHst Ha yyacThe §
Rifp-|- Z = 0,084 40,46 = 0,54 Tla.

Vuactar 6. Tia yiacTke 6 pasmep xopofa yoeamaunaem nn 4003400 mm, Tax Kax
CYMMapAce RONIMECTRO ROSAYNE, YAULACMOND cAcTeMOfl pertansuxi, pasto 610 m*fa.
DQuETHYECKEH CEOPOCTD ABHKCIMY BO3AYXA B IDAXTe

610
~ 3800.0,16
[Tpn w=1,06 m/c & 4,=400 MM noTens AaBNeHHA Ha YMACTHE COCTARHT
Rif~- 0,043-4,6-1,16=0,23 Ila,
Ha yuacrtse 6 mMCCIcn i8a 6WIa MOCTHOTO COMPOTHRISHHR — YTCUICHHWA Knamam w
RepeDfulian yrelichnan waxta ¢ aoirrod. KosthdunsedT wMecTHOro CONPOTHBAGHEA ¢ yTEn-
JeHnoro kaanasa 0,1, a purdsHod waxTuy ¢ soutom — 1,3

JUiuasieckoe AUBACHEC WPl CKGPOCTH Apvakemns moanyxa 1,06 m/c he=066 [la.
TloTeps Aap/elHs Na NPCOLCALHEE MeCTHHX CONNOTHRAEHAN

. Z=1,4.0,66-=0,92 Ila:
Ofuias noTeps KapmeBHA Ha yJacTke 6
Rif+2Z=0,23+40,92=1,1b.
CymMapras NoTepsA NAaBJEHHA B BETKE
ZIRPBH2Z)=0,91-40,1640,5440,17-9,54 1 1,15 = 3,47 Ila

= 0,9? M/c;

= 1,06 m/c.

OpH pAcnOAAracMOM AABICHHH B CHCTCME 1717 BTOpore sTama Apy=3,53 Tla.

Hansneiwail nopbop DJAOWALE CCUCnUl KaHAIOB M Kogoﬁa NONMAH ONTH NPOASBCICK
© YBuIKOH nUrepnh Aasncund. Tax, Nanpumep, Au Y9aCTRA 7 Kawajia, oficnyXEBIIOWErc Ka-
Guuct uepioro sraka, neobxoaumo u3 ofuwero jgopsieHns Apg:-5,59°1la BHuccTe n0TCpio
RABICHHA Ha YUacTKax 3, 4, §, 6, KoTopee mbi YIKe DAcCyuTa M, :

B peaynprare Gyaest MMCTL

5,59 — (3,47 — 1,07) = 3,19 Ila,

Iotepa mapacnmsn ua yuacrke 7 cocrapaser 0,67 Ila (raba. HL7), 7.c. naburounoce
Janneide ra 9ToM Y4acTke

3,20 — 0,67 — 2,53 [la.

Tabnuuya [1l.6. 3Havenye KOMPOWEWEHT? MRCTHONO CONPOTHBNEHMA t

Ne vHacTKs : MecTHoe CONpOTHESAzHNS § It
1 Bxoz B XaJK3iTHYD DEWIETRY ¢ NOBO- 2
DOTOM TOTAXA 4,52
Koaeno npsavoyroanHoe 241,26 2,62
2 TPOMHHER HA NPOXOX 1,15 1,15
3 To me 0,66 0,65
4 Tpohbauk
na npoxXnn 0,4 0,4
Ha BCACHIEANTE 0,8 0,8
b Katsiat YT e upli 0,1 j 1.4
6 Manta ¢ sonTeM 1,3 o
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TaBnuya IIL7, Pesynerars Pacueta BOIAYXCROAOR CHCTEME! GCTACTIONUSH EbITIKHOA
sonrunaywx [puc. HI.11)

AY | 5
Y‘I:ET- “%'.F.{ dom| uXh owwm (g M| § oz ;:J,.‘ Hafm Rﬂg' hih;: ME | Z Ma Re l?f.{; 2,

1 80 0,2 140260 180 10,038 |0,58|0,04 0,047 {),]9[4,52 0,80 0.9
J 80 |0,5(220xX220( 220 |0,048[0,47(0,026]|0,014 |0,13{1,15! 0,15 0,16
b 134 13 2202201 220 | 0,048 |0,R9|0,0656 (0,22 |0G,49]0,65] 0,32 0,54
4 250 10,5 30023000 300 [G,08 (0,77 10,034 10,020[0,37 (0,4 | 0,15 0,17
] 315 [ 1,41300XX300 300 (0,09 [0,97]0,052]|0,084]/0,57 0,8 | 0,48 0,54
0,92 1,15
o 610 |4,6]4005<400] 100 0,16 |1,06(0,043{0,023[0,66/1,4 | === e
: " 12.8| 348

7 74 1 4,2{110<260; 180 [0,02810,54(0,035]0,15 [0,18]2,88] 0,52 | 0,67

i]m'ep;{ HABACHHT HA VYACTRAX &, ¥ u 10 Acawuer Owin pPasibl pACUOAATZENOMY 1AaB-
ACHAIO A KEHAJA08 STUROIU 9TUXMY 33 BHUCTOM COTEDH MABNENNS D BLITHIKHOL UIAXTe, KO-
Topad ywe cnpeacacua (es. yyacrok 6). [Motepn nasnenns wa yyacteax /1 M 12 jomswl
GNTH DARMLL PACTIOAATACMOMY AABICHHIO [LEA Kalad0B TePRoro 3Taxa, VYMEHBLILCIHGMY  HE
CYMMAPIY NOTepIo y¥acThob 6, 9 u (0.

Cenonne xanasa 13 noabupacIcn 10 pacnonaracMomy Rasnerdn A9 fepRora araxa
34 BRTTRTOM CYMMAPNOS NOTepH Aanaciuy ud yqactkax i2, [0, 5 u 6.

B upouecce pacueTa ROANYXCROJCD CHCTEMLI BUHTHAXUNY JANOAHAKTCE CUELNAALHAIC

Oaanst (ratu HLEG 1 HLT),

& 121 Bedhreoxropsl

Acackroparn HAIMBAIOTCHA CHENHANBHLIC NACAAKH, VCTAHABIHRACMHE
A KOWUAX TPYO HIH WAXT, a TAKKE HEMOCPeACTBEHHO HAJL BRITAMHEIMY OT-
BCPCTHAME D KpUliaX npoussoacTBeHHHX 31anui. Hasnaycmde acuiexro-
' — YCHAUTh BRTHKKY 3aTPASUCIHIOTD BO3AYXA Wi PAIHIHLIX TOMCUIeHEH,
Pabora AedacKropa OcHORAKA Wi UCHOMR30BAHHA SHEPrHH TOTOKA BO3AY-
Xa — BETPA, KOVODKI, yA4paach O NOBEPXIOCTL AcduickTopa i olTeras ero,
COZTUET BO3JEe SOJBUIENH YACTH Cro RCPUMETPA PAXpEKeHHe, 1T0 I YCUANBA-
T BRITMIKKY DO3AyXa 13 MoMenienii, _ N

Hedaekiopp HEroTORARIOT P2R3THYHRY KOUCTPYRRHY w pasmepos. Hau-
LinJee pacnpocTparedsl Jedaextopnl LATH kpyrvo#t n ksanpartHod dopw.
Ha puc. IIL13 norasan zepackrop ATH kpyraoé dopmsl, Pasmepw o1-
ARCRHDIN FAERMOCH TOB f'.'\L‘.L}}.'lei{Tﬂpa YRAasai B L0JAxR mm:w&'rpa ero nan}'ﬁ-
ka. Homep nediiexTopa cOOTBCTCTBYCT AMAMET]Y MATPYOKA b ACHHMCTPAX.
dedackrop LLIAIH kBaapaTteoi (oprikbl COCTORT B OCHOBIOM HA Tex Ke 3:e-
MEHTOR, 4TO 1 KPYTJIbiH.

OpHeHTHPOBOHIO OTPCACAUTL JMAMErp NaTpybra AedickTopa ruua
HATH moxuo no dopayae

d=20,0188 ) Liwy . (111.15)

CROPOCTL 803.0yX4 @ 1ATPYOKe RedNeKTOPA NPH yueTe TOIBKO A2BACHHA,
BOZHUKAIOWETG B IICM 33 CYeT ACHCTBHA BeTpa, GUPeIctslorT 00 (GopMy.e

4

04w,

u, - T (II.1G)
o L243E40,02-

4 C ¥UCTOM LaBACHHT DOTPA d TENJACBOTO AABJCTUA - - 10 (JOpMY.IQ

D.tk:fi P1.Gp
(@, = . (If1 17}

!
e+ IE-0.02—
2l e

LAE Wa — CKOPOCTh BETP, WM/C;
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Pee. 110,13, Aedacutap HATH Puc. I1L.11. HosorpaMmma uan uonbopa nehackTo-
: poe LATH
i — patpydow; 1 — andvbyaoep; 4 — HOp-

nye podeiesrop:s; - LnTKE TLaA Kpeane-
b
PiA  S0ETI-E0ARGRA; & — IOHT-KILGIA

BE - cymun koadUUHRITOL MECTHOTO COMPOTHBMCHNA DHITAKHOTO DOJLYXOAGAR; upu €ro
oreyreenuk 0.5 (oxox n narpyfox neduierropa);
I aamuma warpyfka gedaeitopa W AMTAKHOIU BO3AYXOROAE, M;
P - - TENA0DO AGDACHne, pasuos g (Pr—Ps).

Cropoup, JRKeAns pO3Ayxa B natpyfke 1efeKTOp:d COCTABAMCT -
onmanTensho 0,2—0,4 ckopocta JIBHACHHA BeTpA, T.C.

Wq = {0,2 —0,4_] We.

Eonu zedaesTon vOradaBaunacTess HeROCpensTRCHIo B (e DK bITHH fes
BUATHRI0E pYGR, CHOPCCTh JBHRCCHHA  BO3AVIAE R narpybue aeIcsTopa
Gy keosanpko Soaprie 0,5 w,.

JFan voafopa redackropa tana HATH  mpu ycTaHoBke ero lia XpHIGE
AN WAXTE C HE3HETRTEASHEME CONoTHBAeHuAM: ACICKTOPa o narpyd-
Ka MK an oomA0naThea HoMorpamnaxk Al S Mozrona (29). HHomorpamma
s noafopa AefmekTORa RO CKOPOCTH kerpa 603 YUeTA Teli0soro AaBides .
nis npLBcAcia Ha pac. T11.14

HedackioDii PCKOMCHAYETCS YCTARARIEDATh B sunbosnce BHCOKEX TOU-
KX, nepocpencTeerie ofaypaemux rerpoM. Honndd CTABHTH AR(PACKTODE
R GOHC SOEMODA BeTpa, HANDHMCD Nepef CTeHOH, Ha KOTOPYI Hauparieq
BOICP, BOMUSYE ANCIYNAINUMX Opanamayspos H T.T., TAK HaR B 9THX YiJo-
BBAN GOSMONO OHPOXIAMBE RHC TATH, T. €. 34/lyBAHUC IAPYHTIOT0 "nslyXa
nuyTpn noseawuns. [le caesyer rakace ycravarawsate ACMASKTOPE MeK-
Ny BUICOKHMH sd@toime (D a’pONUHAMKEECKOH TEHH}.

§ 123, Umewca c02Acunn of aspayMie 3qaHKK

Aopatgiell 3AaHUH NASLIBARTCH opralE30BaEAMi 1 VIPABJIACMBIA CCTe-
CTRCHHLI paany‘:-:ﬁacmeu HEePCs OTKPLIBAKMIHECH (ppaMyrH B OKHaX ( Bel-
THAHUHOHHO-CBETORHE  ho-

Py = holfy- 7418 HapH € H“CNOJAb3CDAlHEM

5 F2 g T TCMAOBOTC B BETPUROMD
\\—_\—‘35-; ek AARJeHHH. :
- i Y A3pauus WHPHKG NPH-

MEHACTCA B TPOH3BNICT-
BOHHKX S/BHHAX ¢ DOJLIIN-
MR TEeNMOHIGLITKAMK 11 VO-
3ROJSCT OCYILECTRRESTE BO3-
AyxonOMeHns, J1OCTHraio-
__+-- W e MUJIJNGHEOS K}'ﬁlI‘ICC-
Kix Merpor u 1 n
Tenaopoe asaentic, B

Yoabesn poinii thbre

214



PC3VALTATC KOTOPOTO BO3AYX NOCTYMAET B [IOMEMEHNe H BBIXOAHT M3 IETO,
OGpAAyIGeecs 34 CYeT pasHOCTH TeMMeparyp HapyKnoro I BHYTPEHHeT)
BO3MYXd, PEryJIHPYCTCA PA3JHUYHOH CTENERhi0 OvKPhiTHs (paMyr u doHape,
Pasfocrn kX JlARIEHWA H@ ONHOM H TOM JK€ YPOBHE HalhBaeTcs BIyTPeH-
HiM H3OBITOUEBIM AaBjelHeM H 00031aYaCTCA  Puss; PN STOM Py MOWET
OLITL Kaxk MOJNOHHTENRHOH, TAK ¥ OTpHIATeAbHOA Beauuuuoi (puc. I11.15).

Ouesn (HO, 4TO NpeBHUICHHE HAPYMKHOIO IABICTHA Hal BRYTDOUIHM
(npy OTpHNATELIIOM 31AYCHHE Pyas) OOGYCAORMMRALT UOCTYUSEHHE BOZAYXE
4CPC3 OTBEPCTHE H HADYKHOM OrPAXIASHHH BHYTPL NOMEUICHNS, 2 MpeRbille-
HHE BHYTPEHHErO JABJCHHA HAK NapYHULIM {TIPH TOJ0KUTEThHOM 3HAUCHHH
Puos), HA0OOPOT, - BLIXCA €ro H3 HoMemeHus. Fean pys=0, To fBIKeH!H
BOAAYXa uepes orrepcrde ne Syqetr. [laockocre, rae nuyrpeniice #alHTOYU-
HOe AABJIRHHE DABHO HYJIC, 1[A3LIDACTCA HCHTPAJARREOR 3GHOM.

PaccTofHns HCATPANBKOA 30HBL OT CEPENHM BHTAMKHOTO H MPATOUHOTO
OTBEPCTHA OOPATHO NPONOPUMOHAALHO KBAAPITAM [IOWIAICH OTBCPCTHIT
MpH 3TOM WUeHTpanLilad 30Ha pacnosaraerTest Gavxke K G0iblieMy OTgep-
CTHIO. :

Ecan

Fy— Fy,
TO
h1 - By /e,

Crenopateapno, Ipy PaBHLIX OTBEPCTHAX HENTPAJRHAN 30HA BAXOLETCH
OCPE/MHE.

34MeTHM, UTC HeATPAIbEAA 30HA £ HOMSIIENUH MOMKST OLITH TOALKG ADH
ACHCTDHH OALIKX TCMMOHAOLITKOB; MPH BETPE HAW RBerpe € TOMAOHIOMTKAMU
OHA (H3KO CMELLHRTCA BREPX M HCHMEZERT,

CBf3L MY PACXOIOM DOIAYXA, KOTOPLIA MPOTCKAST Uefes GrRBepETIE,
AMERIECE TIJAOILNAIb F, H Pa3HOEThE) JARJ @ HMAT] BHYTPH i1 CHADYFGI OLHONPO-
JeTHOTO 1exa BupamaeTcs dopMynoft

G=nFY 2p8p , (117, 18)

roe G - MECCORIA CORVIANLIE Pacxol polayvxa, wifc;

b~ kO3B ELHENT PAcXodd, JABACINYHT OT YeMOUHH HCTouC;s;

- = [(AOTHOCTE BOZAYXA O HCXONHOM COCTRAUHH, !{l"fﬂvla:

Ap — paru0ETs AABAeHn} BUYTRH # CHIDYRK TOMEINGHHA 6 fatitom orecperiw, [la.
Op#CHTHPOBOYIIOC KOAUYCCTBO  BOAYXa L, w3/U, BHXO141iero 43 0exa

qepe3 | mM? oTBepeTHd, © YUETOM TOABLKO TENJORGIO HABACHHA M HPW VCI0-

BHH DAnEHCTSA NMIOLMANEH OTBEPCTHR B CTCHAX H oHAPAX v sowpdhuuKreHTe

pacxojla p=0,6 MOXHO ONPEALAHTR 10 YUPOIEHHOR POpMYae

L--420 ¥ mAt (i11.19)

rie h—paccromu[e MCH(AY DEHTPaMH HMIKHHX W BEIXAHX aThepc 1"[1].'1, M,
Al — pasnocts Temuepatyp cpentefl (N0 BLICOTE) R MOMRIICHAR W MAPYiioR, 1Pau.

Ecan auakenne g OyACT HHLIM, TO 29 HOAYYCHHN YARAhHOTO BO3AYX006-
MeHa Hy¥HO swipkedde aasn L (IT1.19) pasiennts ga 0,6 1 yMHOMHTDL Ha
HCBOC 3HaUeHHEe Wu!

200 | —
=W YRR

L==s

(11r.20)

As3paung ¢ HCNOAL30DANHEM BETPODOrO JADRJCHHMA OCHOTAHA NA TOM, UTO
HA HABETDEHHLIX OBEPXHOCINY 3XAHAY BOZAMKACT N3O0RTONMGE JaBJCHIeE,
4 HA 33BETPEHHHYX CTOpouUax — pazpexedne (puc. 111.16).

Betpopee ZABACHHC J1a HMOBCPXUOCTH OTPaKACHIT OIPEACIHIOT U3 BbiDd-
AL 5]

Wi

fa- .r‘:-*-é'—-, (1. 21}
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roe k—aapn,mnam:mccmu'-x woabunaenT, UowasbednUinfl, Wesax A0g7 ARAMIYeCcKOTO
TABIEVUR BOTDA NPCODPASYETOA B NABACHHT 1A RAIKAM YUACTRC OTDURIEHAR WM KPOBN.
JuAeHAn k OAPCALAMIOT OOBNMHO TYTCM OOIYDARGA POATYXONCIPOHATIACMEIK NOLCHeH 2da-

WA TMOTOKOM BO3AYXa B A3POIHHEMHuCciof Tpyde. Mo3kHO TOAArATR B cpeviem AAn ua-
geTpeingii cropoaut k=06, @ s NOABeTPRHTION k=—0,.

Bonpluaa pogh B OCYWECTBAHANH aspaliuu 3AAHKHHA NPHHALNSKAT HILAE-
Hepy-CTpOETe 0. B crysH ¢ OTHM NDHBO/IUM paubonee BYKHLIC peKOmMenia-
LHA :1pxﬂ'rex'rypno-nnauupnnmmoru‘ W
KOHCTPYKTHBHOTO XapaKTepa hio aspalui
HPOIIBBD,EI.(‘."I'HEHIIHX SHAHHH.

1. B MHOTONpOACTHBIX lexax Kak
IIPHTOK, T2K H BLITHIKRY BO3AVXaA ueJe-
cOOGPa3HO OCYIMeCTBIATh TIpeHMYIHecT
BEHHO 4YCPE3 OTKphBaouecs (pavyry
horapeil, B OAHONPOMETHUX LeXaX —
OpuIOR ¥epes NPOCMBl B HAPYIKILIX CTe-
HAX., A BLITHAIKKY — ucpes @ouapu. Jlaa
peI*}‘J!leUHHHH}T HOCT}'HJIHHHH H BBIXDJa
Ro3ayXa oTxpupaloumeca (paMyni H
cTROpKu Qouaps  CHaOMKAIOTCA  CLEmH-
AJLIEMA MeX2HHE3MAMH, YlIpaBaAeMBIMY
¢ onona.

2. [Tpu NPOCKTHPOBAHAW MHOTONpO-
feTHUIX TPOH3BOACTBCHIILX  3AAHMH e
O5X0AMMO YUKTHIBATH KOJWUCCTBO K Xa-

Pue. V1A, DnuOECIHE BAZjSTHNLIE MICC ¥
BNAWKE  (ROPTV.aneMas W FODHIONTARLIAN  pagTep BPEANNIX BCILECTB, B bl eTATOIHX-

npotEUHE)
CcA ¢ KaxIoMm Opoaere. d L CBAZN ¢ 3THM

NPUHAMATR PEIICHHE O npofuac Kpbilay,
popme thoHaps, B3aUMIOM pacuoiOACiIAH KX K ERCOTC NPOJETUR.

Ilpu neynadHom peicnfyd STHX BOIPOCOE Nefh3f LPUMCINTE A2PAUN,
TaK KAk BOILYX I1a KPHLIE NeperpeT B OKdsmBECTCH CHABHD 4ATPASIICHHBIM
razaMi H MbLIbi0.

3. [lponeTsl B 3J@HAAX €O JHATHTEILHEIME rennousfRITKAME M BhiAeaE-
HUSIMM BDEAHLIX Ta30B CAglyeT Pacionarath M0 NMEepUMETDY 3Aalki Tak,
gTGOLI OHH MpHAerann K HAPYMHOR cTeHe HaHGoibiued TPOTIXESHHOCTH.

4. Jlns ofecrenents AOCTATOUHOTO NPHTOKA YHCTOTO KO3AYXa HaHIYi-
MIEM MJAAHEPOROTHLIM DELISHNEM ABJIACTCA KOHCTPYKUHA LeXOB € OTKPLITH-
MH MPOROJBILIMA HAPYKIILIMH CTeHaMH, T.C. 6es npuceTpoes. DLITORBIE MO+
MEILIeHHS KO MIIOTHX CAY1asX LCRccoobpasno PasMCILaTe B TOPIHAX 3AalRSL.

5. BOABMIOE 3HAUCUHE NPH A3PaAlKH LEXa HMeeT ero BLcOTa. ns Ilexos
¢ GOABIIHME TENI0BH1eIeHHAMI BHCOTS WX JOJKHA OBTh He Menpie 0 M.

6. B z/aHMAX, TOe A3pailly OCYLUIECTBAAETes B JCTHee H 3HMHER BPCMA
oAz, MAS O0AAUH HAPY/KHOTO BOS)YXa 3HMOH MPUTOYAKIS OTBEPCTHA AOMK-
Hh PAsMCUIATLCH HA BHCOTC [IC MCLEe 4 wm ot nona. [IpH HHSKUX HMapyHHBIX
TeMIIEPATYPAX HacTh O0beM#  BCHTH/SIUBOHEOrO BO3AYXa PEKGMEHTYCTCA
BROJAHTSL B MOMEIEHHC DCRTHAATOPOM ¢ MOROTPERBOM €ro Jin 10---12°C.

B uexax HeGoMbLiol BLICOTL TORaMa HEMOAOTDETOr0 BOAYRA NOMYCKa-
oTCSt HA OTMErKe NMHze 4 M, HO NpH YCJOBHH YCTPAHEHHA NENOCPELCTRERAD-
r0 ROINCHCTRHA XOJOAHORG BOSAYXAa Ha paboTalollHX, HaTpHMEp, ¢ 10
MOUILEI0 KOSHIDLKOB, HANPEBRKNIHX DOJAYX BBEPX.

7. [Ipu aspanin BO3AYX K3 UEXCR TOJIKCIH YIAAATHCA veped HCsalypae-
mpie hoHapH, 8 TAKIKE Bepes 1maxThl KPYrIore i KBaipaTioro ceuenufl, crHat-
WelHbBe feueKTCPaMK, %



Fazea 22 MEXAHMYECKAR BERTHAAUMA

& 124, FpUIoYHEe M BLITENHbIC CHMCTEMBI OBMICOTHMOHHON BelTHRALKM

CHCTCMLI MeXalHYCCKOH DCITHASUKAR MO CPpABICIHK C ¢ceTecTnelo Go-
aeg CIDNMHB B KOHCTPYKTHEHROM OTHOIHEHHH H 1*peﬁyio*r (I0MbITHK nepBoHa-
HAJBHBIX 34TPAT H 3KCINIYATALHOHHBIX PaCXQIAOB. BuMecre ¢ TeM 0HM HMEKT
pAd NPpCHMYILCCTS, K ocnosnniM  mx JOCTOHICTDAM OTHOCHATCH: IIe3aBHCH-

' MOCTh T TEMOEDATYPBIX KoaehaHni HapyxHOIQ BOIAYXA W €rg JaB/eHHd,
a TARIKC CHODOCTH BETPA] NoaaBaeMbll o VIAMSEMBIH BO3MYX MOMKHO Iepe-
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Puc. 11157, ApuTOUO-BUITAKAAA BOHTRANUEA OGMECTREHHOTO 3IRARNA

i --wamoaninaa peuleTea;, 2 — poanyxcsadopuoe ¥crpoficiBo; J - yTenmenmul Kxawau; 4 — GuEALTP;
& — wanopudopn; - BaTRaMIND; Foo- MABRNLL B moaAyXonoas;  f - mamosnfiaume poeTkH, BHTAN-
HWe H MPUTOIHLe; ¥ — BEITAMEAL WIaXTa

Puc. I1LIE CxeéMa HpHTOGHO-BBITH M-
ol BENTHASLUHE OPHIAGAC TIEHHOID
3A2HRA

{ — paowutt 3an; 7 - cprTodime K-
Badn; J-— rexdanvecEnit wgepoax: 4 -~
DIIEHILUGLE (TUREJHTHH ¢ Banpasns-
OWHMH A003TRaMy: 5 — BRITAIKHAEIR
Wuxtky  — NOINOILNNE KAMaIN

Puc. [17 19 Usnipodemupd aé¢rrvpnd-
p

@ -= oSNl sag; 0= LONECO BENTH-
PR TH]
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MEWATH B4 SMATHTEALHLC DACCTOHRHEN, BO3AVK, POAABACMEIT B ITOvenieHue,
MOMUQ OORAGITEBATE, o HArpesaTs O OXGTUIK AT, OudIlaTh, YRADAK-
HATL H OCYINATL,

BencacTRie 5TOTO MEXalueckas seHTHAAUNS, K4k TPHTOYHAD, T4k H BLi-
TARIHAN, LOJYUNZA BCCbME MIRPOKOE MpHMEHRHHT, ocODeHTs B IIPOMBILLIEH-
noerst., Ha puc. 11117 noxazans cxema NPUTOYHO-DRITHAKUY BEHTR/IALAA
OOHLEATRCHLOTD 344NN € TTRMTOMHON KAMCPOH, PACHOAOKEHHOIT B8 HLABRTE,
B BTN KaMCPOE, pacilonoKenion na wepane.

fla puc. 1118 npupeieHa cxems DPHTOUHO-BA PAMIION BeHTH ARHY PO
H3BOACTRERLIGIO 3AQMNY ¢ pabOYEME 3414 MH Goasizoil paowamn. Hocvynae-
HHC B YAAJCUMe BOSAYXA @ i CHCTEMC SeHTHImlRH DU BOZAVXOCOMEHC
O MPHHIANY 4CBEEXY -— DECRAP BP0HECXOAMT pacUpe10TOUeHHO uepen pas-
BOTRJIGHEVIO COTL KaHanow W MAXT, PHCHOTOMCITHBIX He vCXITHY2CKOM Hep-
Jare. BO2AyX 1OCTYMAer B padounHc 324l 'iepes Kpyrate Wi NpAMCYTOdiL-
Hble OTDCPCTHSI B NePCEPLITHE, crHabKeAbe  ChetHaALEBME NaaQOollay,
MAY yepes UICICDHAHWE OTBCDCTHA ¢ 1aOpabiARIouLH i nonatranvu. Tlpa
BO3YX000MEeHE GO NPHHEIHAY €CBCPXY — BHUE> BOJAYX YALGAHETCS CLR3Y He-
pea GTDCPCTHE B 1 ATICALIERIR KE3HdTax.

[Mpurountic CHCTEMbl MEXQUETECKON SeRTHAAUHK COUTORT RS CELYIOmIHX
KOHCTPYKTHEHK X SMCMCHTOB!

1) BO3TYXONPHOMEOTG YCTPOHCTRA, deped KOTOpor NUPYAKHSR BO3LYX
QOCTVIART # NPATOUHYIO KaMepy,

2) npurouHOA KamepLy ¢ 000pYOBANHEM A 0GpASOTRY BU3RYXa ¥ 110-
Iany ero B nOMELedus; :

3) ceTr KAHAJKOD H BU3iyXOBOJOD, [0 KOTOPLIM BO3AVX REHTHIATOPOM
PACHPCACTAETCA 110 OTACHBUBIM BERTILIHPYCMEIM NOMENICHIERM;

4) npaToYlbIX OTRE[NTHIT ¢ peleTiavi I cnenHadapiBy PRTOYHEX
HacaokaB, uefes KOTOPBi® BOSIAYX H3 NPpHTOMHLEIX Ea”dajgor HaeTyndaeT B 0O0O-
MEILCIds,

5) peryaHpyRUIME yerpoicTB B BiAE APOCCeB-KAAI1aHOE I 38/158HMKCK,
YCTaHABAHBACMLIX B BCTAY XONMPHCMIBIX verpolicTRaX, Ha OTHeTBACIIHAX BOS-
JYXoBoaon H B K Hadax.

PAryKHLIC CECTEM 13 MEXaINUeCKol BeITHIALEL OOBIUHG COCTOAT U3 ode-
LYICIIRX 3MeMEHTCD!

1} MAMIO3HHKBIX PEUICTOK H CHEGHATLIBIX HAaCAAKOB, 9EPe3 KOTOpBIE BO3-
AYX W3 NOMEIICHER DOCTYlideT B DHTARHIE KanaJkhl,

2) DLITHXKHHEX K4HAN0B, 1O KOTODHM BOZAyX, HIBJIGKARMbIN W3 MOMelle-
HHf, TPAHCIODPTHPYETCH B cGOPILIHA BO3AYXODOA,

3) cBopHBIX DO3AYXOBOJNE, COCAHHEHHbIX C BHITSUKHOR KaMepol,

4) DRLITAKHOH <aMCPBl, B KOTOpCH YCTAROBAEH BCUTHAATUD € 3ACKIPO-
ABHTATENEM,

5) eBopyLOBAUHS ANA GYHCTKI BOILYXY, €CJIH yaangemsii BO3AYX Cillb-
HO 34rpAsHeN,

6) BLITSZKHOM s X, CAYFKAWER A OTBORA B arMoc(heDy BO3AVXA, H3-
BJICKACMOrD U3 HOMCHIEHNN;

7) peryaHpyIolWHx yeTpORCTi (apoccenb-XianaHoB Hin 3aNBHKEK).

Onteapiibie IAPHTOUEDIC W BRTHAOIDIE CHCTEMI MexalHueCKDH BesHiWIA-
IAH MOIYT HE AMCTE NEROTODLIX H3 TEped venedilbiX 3aemenToB. llanpisep,
MPATOSKHLIC CHCTEM B BOUTRAAURN HE BOCTAA KOMDJEKTYIOTCA GrabTpaMa s
OUHCTKH KO3AYXA.

§ 125. O6ne ccefanvs O BRUTHASTORIX

Kak GLiAo GTMUSBRO PaHuile, PALBYC AEHCTBHS CHCTEMLI ecTeCTse ol
BONTHAALNN RpHLEMaior se Gosdes 8§ M na-3a MAJOf BEeJHYMIE HeHCTRYIO-
nero b HeH eciectBelnoro NERRCIIBG, IDTGT HENOCTATCK CHCTEMDI ycywﬁ-nm
eres B [PHTOUHOH BEUTHJAAMME HUICACTBIE SHAYWTeRDULIX COLDOTHBACIHN
0BOPYAUKAKH TIPHTOYHOH KaMTDHL
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B nacrosimee spema B GOMECTBCIIILIX ¥ MPOH3BOACTRRIHBIX 3/ IAHNAN YCT-
DAHBAOT TPERMYIUCCTRENHO MEXAHMUECKY HeNTIIANGO, D KOTOPOH LOsAy«
OCpPeMAIZeTCS MO CETH BOZAYXODOLOB i APYIHM 3JeMEHTam ChevoMbi ¢ 10
MOILK LCHTPOOEKHBIX T OCeBHX BEHTHJAATOPOB, IHPHBOAHMBIX JAACTBHE
BJJ&'H'T[)U,LLBHI‘BTE..’IHMIH.

LlenTpodexkanie renrhasTopbl. OOBIHBIA LenrpoGexistii BCUTHANTOP
(puc. 111.19) cOCTORT #3 TPeX OCHOBHLIX YAacTCH: padouery KoJeca ¢ J0uaT-
KaMH (MHOT/l4 HASKIBACMOTO POTOPOM), YAUTEOUOPHIROIO KOMYXa B CTaHH-
Ll ¢ DAJIOM, WIKHEOM H NOAUIHITHUKAME,

Patora UCITPOOCIKHOrO BEHTH/NTOPA SAKAIOMACTC B CAelylowem: npH
BpailleHiH paloyero Kojneca BO3AYX TOCTYMHET Hepes #X0AlOC OTBEPCTHE M
KajlaJbl MEKAY JOMATKAME Kkosieca, Mol AcHCTBHeM LeH1POoGeRHON CHin
LEePeMELIAETCH M0 STHM KafafaM, COOMpACTCH CTHPAJIDLILIM KOHYXOM W Ha-
UPABASIETCA B er0 BuiXOAHUe orbeperde, Taxun oGpazowm, BoifyX o UCcHvpo-
Gexnblli BEHTHAATOP NOCTYRAET B OCeBOM HANPABACIHMK K BBIXOAMT i3 HCTO
B HalpapBJeHHH, LepUeHARKYAaPIOM OCH.

LlearpofciKikle BeHTUARTOPHl PA3JHYAOT [0 alPABECHHIO BPAMCHHA
kKosmeca, Feau cMOTPerh ¢0 CTOPOHM, IPOTHBONONOKHOH BXOZHOMY OTRep-
CTRIO, TO BeHTWJIHTUP, H Kotopom padodee KOJECO BPALIABTCH MO 43COBCH
¢rpedke, HallLBaeTCs BEHTHAATOPUM 1PABOTO BPALICHN, a NPOTHE 4acoBok
 CTPOJIKH — JEROI0 BPAUICHHA.

Koaeco BeHTHAATODA JAOJKHO DPAWATLCS BCeraa no Xxuiy paspopoTa
cumpanbHoro (YINTKOOGPA3HOID) KOMKYXa, TAK KAK IPH 00pAaTHOM ®pauIC-
HEH KOJIECA 104248 BeHTHJATOpA pesko (mprmepno Hu 70—80Y%) yMenwa-
eTeA.

BedTHARTOPY NPHCDAHBASTCH HOMEp, COOTRETCTBYIOIUMA AHAMETPY KO-
neca B (neusmerpax). Tak, Hanpumep, BenRTHASTOpP Ne 5 umeer HapYAHLIA
pnamerp paGouerc Koaeca 5 am (500 mm), Ne 3--3 1m (300 mn) u 1. A4
B nacroswiee SpeMy UEHTPOGCKILIC BERTHIATOPE KhINYCK2H0TCA NPOMEILL-
NEHHOCTLIO COPHSIME ¢ Kosecamy ot 200 {Ne 2) mo 1000 mm (Ne 10} ucpes
xaxaee 100 mm v ot 1000 g0 2000 mm (Ne 20) uepes 200 24m.

Llcurpo6exusie BeHTHASTOPH OAKOH K TOH Xe Cepuu K naMepa H3roTon-
AT ¢ KOMYXaMH, HMCIOIIHMH pPasiHuHOe HalpapieHHe BHIXOLA BOu/YXa
{(puc. I11.20). ITo cosjaBacMOMYy LaBJACHHIO 1eHTPOOCIKITHIC DeHTHARTOP D
qesica 1A TPYTMEL HE3Koro fasaednd (m. A1) —io 1000 TTa (100 Kre/M?)
cpenHero anaenus (c. 1) — 10 3000 MMa (300 wrc/m®); DEICOROIG AARARHKH
(. 1.} — no 12000 T1a (1200 kre/m?).

B crcreMax BeHTHasnuK Oouee LIHPOKOC NpHMEHEHHe HAXO/ET UCITRO-
Gexhle BeHTHJAATOPL TH3KOre Aasnenuy. LIeHTPOOCKIBIC BEUTAISTODH
BLICOKOTO AABJEHHS WCHOJAIYIOT ANS HHEBMATHYECKOTO TPANCTORTA 4 UPY-
. TAX NDPOHSBOICTDCINKIX LeJef.

Ocepwe gemvumastopbl. Ilpocreimuit ocerolt  senrunatep LALLM cepan
06—320 (pmc. I11.21) cocTout us paGoucre KOJACCE, JAKDENTELAOIO 1y kiydl-
Ke H MAC3KEHHOTO 1@ Dajl aMeKTpoABurareds, # wmkyxa (ofedafixn), na-
3uaYeHie KOTOPOro — CO3Aasarh HanpaBleHKsili nOTOX Boziyxa. lipi opa-
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Horpelneius
Aimov Leatylyy

Puc, 11L21. Ocenod penraanrop Tuna WATH Pue, 1L22. Kpismnue sentrantonu

cepay 06-320 5 2
i a8 — LeHTRCHET  peaTHanTop KILL-4 St &6 - oze-

1 — plienaftka: 2 — JonacTi palodero woue soii EL3-04: 4 — wxoannil datpyBok, 2 — pafoe
cA: J— DTYORNG 4 — INCETPOARITATEND Koncon: d — SACKTDOABNTATEAL; A — NOMUIHIHHKN
e ROMYXT & — ckra0OeTONRRA CTOKBHD 7 - Bpe-

Bopa e TeALIdd  pemeTsEs, & - NwK, Y~ 25WM00T-

wasalIuACA Kanan

INEHHH Koneca BOZHHKACT ABHIKCINE BOsAyXa DAONL GCH ﬂHHTl‘IJ‘IﬁTO[_J&. HTO
H Olpeleader €ro HadsaHHe.

Brytpenngii auamerp xoxyxa (GOCYAEKH) OCEBOrO RCHTH/ISITOPA HCMHO-
ro GoJbIne AisaMerpa Komeca, 32z0p, KOTOPLIH oOpasyeTes weiidy KOXy-
XOM H KOJIeCoM, He joaxed npepumate LB% JUTHHL JONATHE, T@K Kak
GUALILON 330p PCIKO YXYAWALT a3pOAAHAMUYECKNe KauecTRa BCUTHAITOPE,

Ocepoil  BEHTHAXTOP TO

fad A CPABHEHNK ¢ ICHTPOGEAHLM
R /T cosmact npi padore GONBIIN
e B ox Lol 3 I
= g O s Bocp™ /) wym ¥ Ee <nocobeH mpevio-
s T80 z racm vl nepaTh NpH  OepCeMELUeHHI
= o0 |-t A s Y S
o« 700 AL C Y, pO3Ayxa O0JabpWNe COnpoTHR-
s o _ 552 g & aenns. B xanmx 10 ofwecr-
X AT T iy BeHHBIX ZAAHHAX OCCBLIC DeH-
‘: #ﬂﬂ - _...;h.- t g
< 300 -,[%-j’:“ Y /Y ¢ THAZTODH! CJACAYLT HPUMEHATH
'== < st nogass Oonniinx ofbe-
E MOR 2034YX7, NO €A ¢ Tpe-
S fyercs gapnedne soiue 150--
200 Tla,
Bewrpaaropis cepun 06—
520 A3roTOBAZIOT o7 N2 4 ko
Ne 12 BRIWUHTENARHD H IOH)O-
KO VCTQUIABIMBAKIT B BRITHMK-
ay HidlX  CHOTCMAX BeHTH/IATIHH
¥ T OOIIECTRBEHH MY W TTPON2ROACT-
To ~o  DONNWX 3NAHHIL
; ~ud,
Pt 0 % [lo cpapnemiio ¢ HEHTpO-
e *D  OHEWHLIM BEATHAATOPAMH
b"ﬂq 1568 15030 & &
g8 TF  ocenble HMET  CARLyKIMNE
;,g‘ E 20 090 | §  NPENMYIICCTRA  KONCTPYKTHB-
% 3000 |—. _ N B :j HOI'Q XAPAKTEDAD HMEIOT MeHb-
E 00 Y P ot [!_IYIO Macey, KC}ME'.:{ECTHbJ,' HX
- R 4 Ve n MOKHU  REAOYATH SICMOCPLI-
- * . L .
& i ] NP S CTBEHHO B CeTh HOS/LY X0 POD-
i ; 80000 AOB, peEcpcHBnbl (MpH  CHM-
10300 ¢ T s METPHHHOM  upaduic - aona-
Ceosacmy Baadysa § Laraouom amepcmey, mjc TOK).
. h b J {PLIKIHLIE  BeHTHASTOPLI
K] (0] o owe 300 e A s
Jurnamuvreroe dabagrue wa Baxaone, fie MPeACTARANIOT  COBOH BCHTH-

JAMNHCOHHBIE  ACperdatid,  [(PH-

Pue, T1L.23. Pabonan XapaktepucTvis U2NTpodesHBIX new- Lo i HILIE A T VETAaY o
TiapTupon cepra AT (A S E T SILHETTPHL SRR T LR TU TR WL T LQLQ{_ A .ue_ ,[.'15-: }({13]108
EIHHOLL HOMEPA WnTrinudi) KM BHe NOMCLILICIYM  liad occ-
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UCPAAYHOM ITOKPLITHH MPOHIBO/CTEEHHAN H GOLUeCTBEHHLIX 3J1aHHA BMeCTO
OUMBINOD UpCaa BLITAXELIX IIGXT MM a3PaNKOHHBIX oHapeid. B otaapune
0T OOBUHEIX BERTHMSNTOPUR KAJ HX HMCCT ECPTHKAALHOC NOJI0KcnHe i pado-
yic XK0JCCa BPallaloTesa B TOPH3OHTAAbHOH navckocrd (pue. [11.22).

Gceeble KpoitHbe ReATAIATOPL], KAK PaBno, cleayeT NPHMeHATE TOMb-
KO A5 leNeHTPARU30BAHERY YeTAHOROK fnenOMenHel BLITAXKIION BCHTH-
agatian GC3 ¢CTH DO3AyXopoaoB. LICHTPOOeXHBI® KPLIIUAhE BEHTHIHTOPE
MOJKHO HCIOJB30BAThE 9% VCTAHOBOK OOIECODOMCIIION DHITSAUIION BEHTHJS-
niHH Kak 0e3 ceTH, TAK H ¢ CETLIO BOLIYX0rsAos, Kpome Toro, ux MOMKIO
yCTAHABAUBATE A5 YIAJCTIHS BO3AYXa OT MECTHBIX YKPBHITHH, €C/u He Tpe-
GyeTcs NpejisapuTensHofl OYHCTKM DO3AyXa H ecaH TeMIeparypa ero He
npestimaer 60—70° C.

B nacTofmee BpeMA MPOMLIKIIACHTIOCTE BHTYCKALT KDBILIHBE BEHTHIHTO-
pu mozatedt ot 3000 g0 45000 M%/u npr OkpyXIOH CKOPCCTH LEHTPOGEXK-
HLIX DCHTHIATODOB 10 25 Mfc O oceBmX He Boime 50 m/c.

IMpu nosrperanx TpeboBaknax ¥ GECIYMIOCTH BEHTHIALHOHHBIX yCTa-
IICEOK CACAYET TMPHMEHATE MPEHMY L TREHHO KPBINTHEE UCHTPOGCAHLIC Bel-
THJASTOPLI, a 1IC KPLIWIBIC GCeBLIE,

Mopdop BCeHTHIASTOPA. BCHTHAATOP NMOAGUPAIOT MO DACHETHOI NpPOHIBO-
autaneiocTa L, M%/a, 0 TpefyeMoMy UQUHOMY ABJEHHIO BEHTHIATOpPA p,
Ta, noapaysicu paGOYHMK XapaxTepHCTHKaME. B KHX Aas ollpeieseHHOTO
THCTZ 0GOPOTOR KOABCA JBI0TCH 3aBHCHUMOCTH MCXKIAY NMogasel BeHTUIATOPA
N0 BO3AYXY, ¢ OAEON CTOPOHH!, H COMABZEMBIM AdRJeHHeM, noTpebaseMol
MOHTHOCTRI0 H E03pdHNECHTOM IONC3NOro AeHCTEAI — ¢ APYTOUI,

INoakee jasacvue p, M0 KCTOPoMY noldupactes BCITHAATOP, NpeiCcTaB-
AACT ¢OOCH CYMMY CTATHUYSCKOTO LABJeHHS, DACXUAYVEMOro Ha npeoioncnie
COHPOTHRAGANH RO BCACLIBAIOUICH H HATUCTATENLUOR ¢eTH, H AUHAMHUECKO-
ro, CO3IAMIIEI0 CKOPOCTD BHKEHHA ROIAYXA,

Benuunna p, [1a, onpeneanercsa no Gopmyae

P = Zgc + IPuar + @p/2. (111.22)

JunaMaTeckee jAasaeHue oOWUHO onpegensercsa (¢ HCKOTOPLIM 3ama-
ceM) 1O CKOPOCTH ABHIKEHHN BO3ZYXa B HATHETATEJNbHOM Haypy0OKe neHTH-
JATOPA.

Ha puc. I11.23 npuzejera vovorpaMma (paGouna xapakTepHCTHKA) AJs
aondopa peutnantopo LIATH cepun 114-70, wHpoko ApuMeHseMblX B CH-
CTeMAX ReRTRA4IIN. PoimiuM OpuMep © HCOOML3OZANNCN STOH HOMOrpaMMBL

Mpruep 1102, Onpeaeanth pemum paboru sentuastapa M 6 cepun 114-70 1as mepe-
svemena 6300 w¥a unctoro roasyxa npu fp 200 C w tpebyeson aawieuns 450 [la.

Peagutie, IIamﬂ;HM Ha HOMOTRaVMEe ToHRY nepicettHnda JIEHUA 2anaHHciik  nozaud B
peptengropa Ne 6 (npamas mxama wmxcnero rpadnka). Hdansee nmogHpMaemcs no BEDTHKAIH
go awmnu garderns 450 Tla (wepxwrii rpadw). B TowKe TNepeceveHHd 3THX JHUHA HMeen
(‘.’!e,!‘.‘l'louule noKazarteny paﬁm'm HE]ITJ(JIITTOP.‘E : 'IHCI0 DﬁﬂpOTDB

A 5400
n = *E" w= meee om= o= Q0 o6 /2Ad,

orpyaman cropocth 28,3 mfe, KILA meitmasTopa 0,8

Io HIKHHM FOPHIOHTAJLHE M IKANAy HOMOTpAMMEL! HUXOIMM, YTd CPCUARAd CHOPOCTL
LBHMCHEA BUSAYXA HA BHIXJIONE MPH STOM PeMHMe padoTh Bedrtamiiopa 11,2 mfc g ouua-
MHMCCKOE DaBaCHHe D ceucHuy Bpixaona 77 Ila,

[loaGupas BEnTHIATOP, CAGAVET CTPEMHTBCA K TOMY, 4ro0nt TpebycMilM
BEJAKUMHAM JABJEHHS H 1101a494 COOTBCTCTDORAJ0 MAKCHMANEBHOE 2HAUCHHE
KIT[A. DT0 NDHKTYCTCH HE TOMBKU SKOHOMMUYECKHEMA  ccObpPazKelHAMHE, HOH
¢TpeMAeHHeM CHH3NTL IIYM DEUTHAATOPA NPH palboTe ero B ofudcty KHCO-
kux KITH, Kpome 1oro, HeoO:0ARMO YYUTLIBATL 3AKCHOMEPHOCTH, O KOTO-
pLIX TOBOPHEJOCH OPH PACCMOTPEHHH UHPKYJAUHOHHBIX HACOCON CHOTEMbl BO-
ASTHOTO oTousedns {em. § 84).

TpeGyemas mownocts N, kB, saexrpoasnraiess ias scHTHIATOPa on-
peicadrnT oo popmyae
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- S (111.23)

000, Mg

N =

rie L — mojana DeHTHAXRTOPA, MM,

p — Dasaetie, cozasacMoe oeATrANTopoM, kKila,

o — KIIJ1 BeUTHAATOPA, TRAHAMACMNI 110 CI0 XAPAKTEPHCTHEE; .
Ne o— KILI pemeisoi nepenati, npu KJUHLOPCMENUOf Nepenane DABIbH 0,95, apr maockom
. pexHc—09. ,

VerasoBousag MOIIIOCTS IEKTDOLRUIATENA ONPCIGAAETCH N0 opMyTe
Ny[:'r — ad,

rae o« xosdduuucht sanaca monmpoers (cM. TaGa, HL.16).

‘i 3JCKTPOABULHTEAH K LCHTHANTOPY cligiyer BUIOKPATL, YTHTbhIBAK
YCAOBUS IKCOAVITAILHH JIOCE/HCID — HUMATHE MBLIM, ra«nh H o 1apos, a
TAKME KETCTOPHK) UDKAPO- [ B3PBIBOONACHOTTA MOMCILCHIA.

§ 126, Harpepaure ac2ayxa

Jlis Marpesanun BOZAYXA (IPAMCHIIOT MPEHMYMLEeCcTREIRO CTaabibe Tia-
CTHIMATHIE KasOpHPCPL, COCTOALLLE M3 CTalnrHLIX TPYOOK, id KOTOPLIC U415
yoeJduYenHsl MJOU@AY 110BEPXHOCTH f1arpeBa HacaKupaloT pedpa b wuje
NAOCKAX TJAACTHIL AMK COHPaAbHO HaBrTol JenTh. Ilo rpyhiam NPOXOLKT
TeNIOHOCHTEb — NAp AABICHHeM Prsc —0,i—0,0 Mlla nak ropaias soaa ¢
Tevnepatypoin A0 150°C, a BogiyX oMuBaCT HarpeTuie Thydin 1 pelpa.

[laacTurul — pedpa TIACTEHUATHIN KAMGPHQEPOR H{2TOTORIMIT H3 Jik-
cToBOH cTaan Tomnuuoi 0,0 MM H acamNBAKT 1A TPYUKH ia PRCCTOWHHY
4 wm oana or apyroft, TpyGun jussMerpom 15 MM BBRaALIOBEBAUICT B Tpyo-
Hble POLIETKHU, UPHCOLIHHACMBIE HE DOATAX K ALYV wopolray ¢ narpybra-
MH 14 DX0Z3 H BRLIXOAA TCHIOHOCHTLISE

Crivpadinilo-HANKWBIHe  Kanopudepu  OTAHYA0TCS O TEAcTHINTATRX
TeM, 'ITO MOBEPXHOCTH RACPeBa B HHX CO3AAerCH NABHBLON CTRANNHGH ACHTLI
wupuion 16 MM w Tomwuuoi 0,0 MM Ha TPVOKH, PAClOAGHKeHHLe B Wax-
MHATHOW HORRGRC,

Ana poayuenust xopomero Harpega pelep, a TaKme IDCAOXPUHERHA HX
0T KODPPO3HE TPYOKH ¢ pefpaMmn AOMDKIILI HMETh [aUTHOE COCAHHEHME. NTO
JOCTUTARTCH 0D AMMKOA 1 OLHRKOBKOM.

B nacrosimiee BpeMsi HPOMLILJICHHOCTE BbillyCKaeT C/ACLAYIOLIHE THIILI
kanopudepos cpeanci G ¥ Goaswoi B Mozncened.

1. Oanoxononme xanopudepst Mozenern KBB, K3, K4 —~uwaactan-
yatue, KOCO, KOBO-—cnupaspno-napueebe, CT/-—nnactuHuaThie ¢ mio-
CKONBAJIBHLIME TPYORaME. . :

2. Muoroxoiosue kanopugeps — K3BIT, KUBTI, KBC.

B OZHOXOAOBEX KaaopHhCpax TENJOHOCHTE/ih ABMIKLTSI N0 BoeM TpyG-
KaM NapadIcTblO, B MHOMOXOI0BLIX - TOCHEA0RATLHHO, UTO TOCTHIACTCHA
VCTPONCTROW 1epCeropolok B RaMepax KaJopHdepa. O uoxooane Kaaops-
@Gepul MOTYT GuTb HpHMEHEHLI NTPH TENMCKOCHTEJE Nape 1 HOAE, MHEOTORO-
AOBLIC - - {IPA TCTNOHOCHTENR B/ :

Bee Tuub 8 MOIedH KaJOPHQCPOR HC NHPHCOCIHIHTEALHLIM pASMEDAM B
REJAUGMHC AJAOMIALN NopepxuocTH  arpeba jeastes ua 11 - 14 HoMepce,
o003HAMALMbIX TODAJKOBEIMH HRERAMIA H2UHEAR C CARMHIHEL

[lanGonee corephienyLiMH MO TEMAOTEXHIINECKHM MOKASSTLAAM SLASOT-
cs xasopudeput KBE (puc. [11.24) © KOpHAOPHO-CMEULCHHLIM PACTIONOIKE-
aneM Tpyook na 0.5 awamerpa. Kosduunent rtemionepeiatin KasopHe-
DO TOR MOJeNW Riile npeduicersylollell asaaorauncii Moaend KOC npu-
Mepso #a 10Y% OaaroZapsl yuesuueHNo TYPOYIH3AMHA BOZIYIIHOTO NOTOKA.

Kanopudeps Beex Mozenek morytT Obith YCTaHOBAEHH 114 pAJLIEIBHC H
nocngrceartearno {pue. [11.23). [ua Harpesadus SHAUHTEIbHBIX olBeMNR
kO3AYXa, 1O NpU HeJoaplOM Nepenale TeMNEPaTyp MPHMCHACTICA Ia-
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frac, G025 Unmepr.
Ghet: LTIAwNOE nEn-

"“T'__

E :.'Ti?ilt}.'l'.‘tuf}_‘ . Mapny
P net F Sk
(VAT
= e f . wpuliva s mapo-
IJ il XORD  TATISHOCITTENA,
IL L 2 = my TR pIsiiaT-
b KA F = HoANesTONHAA
oo F — [ifrccHe-
= arireeandralt mTymen:
s 5 i . M
Ny F~- npacTanxa  opel-
‘5 POEUM 0 eiell nasrn
rpvlok; A — Boxonoil
AILITT s
Fuc, 10128, Cgemm al _ 4)
veranenkn Wi opadpe- 7 7
Duaﬁn NPHCOEINSEH IR 7 . 1 2 o e o —
TpYfionpopaAcE K nnam ?}r;,— e 3 B S L J (Sl b
a-- 1w BORLL YD H — e Pl 1 k'{: 7 F{’; el s (et
) TH R £ ) ] . E. A l i }
el
! - napanrcaunas 2 - t ™ = i "‘{"I ’ A
‘ ) i T R s 2 ]

necASAOBareILHLY

pAANENBHAS YCTANOBKA. TIPH HCOSXOMHMOCTH 11Arpena BO3AYXA A0 RHCOKOH
TeMOEPATYPEL Kaﬂupﬂiij::‘ P YCTANABAHBARNE 60038 OBATR B,

[Ipr ROCACTOBATRNBHON yCTAHOBKe O0Ulee COLBOTHBLCMDC  LPOXOAY
PO3AYXA BOJIbILE, YeM 1TPH TapaNJICALION. A Peryaispousius vunsinariany
KAJOPHQGEPOB 1 H3MEHEHNS! TeMULPUTY SN HOAUBACHONG B ULMULESIHE BOJ-
JAVXZ NPUEMCHAIT COOTBSTCTBYIOWIVIC apMATYPY H YCTRAUdHior OGDOAHLE
BOZAYXOBOAK, CHAOMEHHLE KEAHAHAMIL

llpucoenusenne 1pydonpoBeaa K KAJOPHQEpPaM TaAIKE Coy¥IIeCTBAAIOT
O NapamaienbRON HIH BocderoBateanlion exeMce. Hpa reitavnasutede napes
NEAMOHRIOT TOABKU NAPANISNbEYIO CXEMY. L

TeXMHED dXOHOMMYRCKHME  MNOKAIATENAMN  Nanocpuhena anafgoTes ko-
sthdmguenr TCAJOBCPCIaHY,  a3POLHHAMHUCCKOY CONPOTRMICIIN Hpnn Ly
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BO3AYXA I MACCA METANAa, NPUNOIRUIAsed Ha 1 M7 WIOniaid AoRepXHOCTH
Harpend.

[Ipu onpegedcHHl KO3QE@HUHCHTE TCIIONCPCLAMI MOALIVIOTCA MACCo-
DO¥ CKOPOCTBIO ABHIKEHHR BOsjyXxa wp, Ki/(c-M?), B KUBOM CCUCMHM ka0
prdepa, a He JHNUCETOH, MOTOMY 4TO Wp OCTALTCH MOCTOAHHOK HA BCeM NyTH
APOXONEHIH HOZYAA, B 70 BPeMY Kax JHHCHEAA CKOPOCTL U, M/C, H3Me-
AeTed pCaelCTBde HarpeBanid o YBCOAHICHHSA 0bLeMa BU3 YNNG, Beauunrny
wp, Kif {¢-m*), onpejgeascresa no gopmydic

Lp
A T a000, !
rae L — pomwiectso poadyxa, TpoXodmmero wepes xagoprgep, M/
ru—n.uur.l.l.unh KHBOLU CENCHRA sagopudepa mA TPOXORAa ROIAYXKA  (MJAOMI2AL  TIpOCHE-
0B}, M,

MaccoBas cxopocTh jiBHKEHRN BO3IYXa B KalopHpepax oSulung mpuini-
Maercsl B npexenax B6—12 kr/(c-m?).

CkepoeTs  ABHMCUES BOAL B TpvBkax xagopudepa w, M/C, KOTOPYI
HVIKHO 3HATL IDH TENAGHOUHTENE BOAE, OIPEASIHETCs MO POPMYIC

3.5

o I11.25
3600pci oy (fp—10) ' : )
rae Q — pacxod 1ehad wad Harposanys po3ayxa, BT,
fip — naomase wusoro cedenns TpyGok kasopadera 4TS NPOXONA BOIN, M7
@ — DJOTHOCTL DO WPH cC cpeaueli TeMnepatype p wadopudgepe, sr/d,
¢ — YAgabHas TemioeMKkoeth poaul, papnad 4,19 wlw/ (kr-KJ;
f, — Temneparypa ropauer aogr, Nocrynawiedt s Kadopudgep, °C;
fo — TemMnepaTypa obparnoit BoaH, “C

Haa noaGopa kajsopmpepos BEUKCAANT pacxoa Tenaa @, Br,
Q = 0,278Lpe (1 — In)s (111,26}

(111.24)

rag 0,278 — kosbduuneaT nepesosa kJx/u B B

L — KUNHYCCIBO HULPEBHCHMUIQ HUIRVxH, MYy;

p — OAOTHOCTL BOSAYAG {(upn lemueparype fi), kr/w?;

€ YAeABUAA TEMAGeMROCTL B0345Xa, pasnas | xflx/(xr-K}.

I = XOHEUHAR TEMOBDATYPA, A0 I\DTI’)pDh HATPOCACTCS BO3RYY B K'mapmbepr: JL
fp — HAUADLRAA TEMTEPATYPA BOSAVEA, MOCTYNAKWETD B Kaaopahep, YC.

Hast o0mendMeHdoi CHereMbl BeHTHAMIMR, paloTalomel 10 pesxxumy,
AONYCKAOWEMY H3MeHeHHe XOAHYeCTRA MONABACMOr0 HAPYIKHOrO BO3ayXxa
(rampaMep, A4 BEHTHIRNANW  OOMECTREWHLIX  3AaFHE), fy TPHHUMACTCS
PABHOH HapyxHOH 3uMHeli TeMmepatype AMA pacuera BEHTHIAAUNME [y =i
[Tpu mecTHodl BeHTHAALMYE, KOTA2 TPeOYETCA NPUTOKOM  KOMIIEHCHPUBATL
DLITSZKKY MECTILIMH OTCOCaMy, fy NPHUHMaeTCsl paBlIOf pacyeTHol sHMIeH
HEPYAHOH TeMhneparype, t. €. TaKkoi, Kakasa yerawosaeda CHMIT ans pac!
1eTa CHCTEM OTOILIeEHA (CM, NPHJ. 2).

Ilnomanys nosepXxnocTn narpepa xajgopudepor Iy, M7, onpeﬂenﬂemﬂ no
ypasHeHH

Fy — ————— | (111.27)
<p T Icp}
rie Q -~ paexoz TOMAA ha Warpenanye poatyxa, Br;
f —- xoagpduunent Tengonepenaun kanopugepa, Br/(m*-K);
E;p— CPCAHIS TCMUCPATYPL TCILIOLOUHTCAN HupPy iK BOiL, "C;
{cp — CPEdRAR TEeMNCPATYPA HAIPERAEMOrn BO3AYXA, Npoxoaduiero gepes kadeprdep, °C,
fea =i 1 .
g
Cpenuaa reMnepartypa TenIOHOCHTENS COCTABACT:
i TeIJTOHOCHTC e BOAC

paBHas
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rae fr — TeMmMepaTyPa BOAL OPY BxoJe B Kasopudep, paswan 95 -150°C;
fo — TeMO&PATYPA DOAUW OPK DLIXOE U3 Kagoprdepa, parkas T0° C;

ITPH TenaoHocHTe e nape ¢ gasaelluem a0 0,13 M[Ta
fop = 100°C;
NPK HACLITIEHAOM Dape ¢ gapxenueM Gonee 0,13 MIIa

-

top =T
rae fn—TEMI[E]JﬂT}'pa HACBINICHROTO  mapa, COGTOCTCTEYRILLAE €ro LaBjeHRIO.

Cpeanss remneparypa posayxa
fm — fw—In
cp 2 ’
rae iy, f:-— TCMOCpATYpa BOBAYXA NPH BXOZC © KaaopudEp H BRIXOME B3 Hero.
Kosgpdiuunent Temaonepenaun k oupesensiercs no dopMyaam, Tabannam
M IpaQHKaM B 32BHCHMOCTH OT MOARNH Kajopudepa, BHia TeMIOHOCHTEAS,
€ro CXOpPOCTH NBHIKEHHS H MACCOBOH CKOPOCTH JBIDKeH#s posayxa.  Jlis
-kanopugepos moxenn KBB on npeeeser 3 npra. 17.
Mpumep 113, Paccanrati, KanopadopHyio YCTAHORKY s HArpenannds BO31yXa B KO-
?Hicf;[;’ é=28[}(}0 MU ¢ HmAuLALHOE TeMnepaTypoll fr——I8°C Ao koucsnofi TpeOyemuh
K= .

Teimonocureat roga £,=130°C u 1,=70"C,
Pewenue. I. [Inotaocth (ofibemuan macca) sosayxa npu ty=--20°C,

Pz = 1,205 Kr/m8,
Pacxog tenan Ha #arperaune poasyxa
Q=0,278Lpc (ix — ty) — 0,275.28000-1,205-1 [20 — (— [8)] — 37ARIN Br,
2. 3unaemcs maccomolf CKOPOCTLI) ABUKERHS BORNYXA wp=8 Kr/{M*-c), upn KeTOpoh
noMmais KHEOTO CeNeHEs KaaopydepuoH YCTaHOBKH O BO3AYXY
i Lp  2R000-1,205

= = I,l-lr 2,‘.
3500 wp 3600 8 "

3. Mo apua. 15 upusumaem kanopwideps moncan KBB-10 ¢ ycraroexofi ax |1-l‘lm"'-i'e’"-"
H0 N0 BOZAYXY -
F—2.0,558 = 1,12 »2,

PAKTHUECKAR MACCOBAA CKOPOCTh ABHMEHAS TEMIOHOCHTENs OPE N2paanesbrofl yora-
HuBKe KagaopHhepnn
Lo 28000 1,205

P 36007 7 3600.2.0, 538

= 8.4 kr/(mM?.c);

- 4. CkopocTs npoxo1a Temaonocutens tpyOKax Kanoprdepor UpPH UOCACAOBATEABHOM
npRcceRHICHHH TpySonporana
I 3,8Q N 3.6-356510
B 3600pef (p—1f,)  A600-950-0,0107 (130 — 70;

=0,138 m/c.

5 [Mo gpun. 17 dns wp=84 Kr/(M%c), wep=0,137 m/c, RO3DbDuHENT TCILJOIEpEAaun
Kaaopudepa 26,5 Br/(m? K).
6. TpeCyeman naomaas yOBCPXHOCTH HATPEBA K4/MOPHQCPHOA YCTAMOBKH
307700
g —2 - ' = 136w,
k(’cp""rcp) - 5(‘30+?U —18 | 20)
-

2 2

77, Wnean NOLIEK2UAX  YCTAHOBKE KaJOpH(EPOB OPH DUIOWSAR UQBCPXHOCTH HArpesna
BAHOTO kanopudpepa KBE-10 -~ 47,8 y? '

1
B n-—= = = 2,84,

17,8

‘ l']pugfmaeu K yeTawoBKe TDA Kaaoprgepa. 3anac mACIALE MOBEPXAGCTH Farpepa co-
crasul €%.
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B sochreaHic Todpl APOMBIULIEHHOCTh ©Tada BLINYCKATEH JJEKTDHICCKHE
kanopidgepn (puc. THL26), pa3padoranbble GpHMEHHICHPHG K KOIZRAHO-
pepav tAna KT, momaned or 10 jgo 40 Tue. m¥/a.  Tehosas MOMBOCTH
kanopudepes 10, 50, 150 & 200 kBr.

IACKTPOKALOPH(PEPE CKONCTPYHPOBAUEL TaK, UTO0H MUMHG OLLIO H3-
MCHHTL HX MOILHOCTDL H peryJdHpoearhs Tejocoriady.

CronmoeTh nponapoacTsa | BT Tensiz B suaexrpokaacpupepax BHIe,
4eM B KAJOPHDEPAX, HCUMIBIYIOMHX B Ka4ccTBe TEMIOHOCHTES udp HIH
goay. Cleayer 3aMCTHTh, OAHAKO, 1TO B €843 ¢ OHUTPHIM DOCTOM NPOH3-
BOACTBA 2XEKTPOIHepIMi B HAUICH CTpalle CTOHRMOCTH TOJY'EHHH TeNAa B
aJeKTPOKATOpHdepax OYAeT NOCTOAHHO CHHAKAThCH.

Pacuer sueKTpokagopuepos CBOAWTCA K ONpeleNieHiid HX yCTAaHOBOH.
HOH MOUWHOCTH A NUAYUEHHH HeoOX0/HMOH TenJa00T avyl;

Q
M= 1000 °

rie () ~— pacxom Tenna Add (IGCPEDANHA BO3AYX3, Br.
YECI0 YCTARABIHB2EM WX KaJopHGepos
N

[ == =-—,

ric N - MoOirocTs oAfiore Kanropudepa, KB,

§ 127. Ouucrra HaApPYWHOro S03/YXa OT NbiH W MMKPOOPRTEHMIMOSB

Pamnce BEA0 YKA3ailo, 9T0 0pH MeXdaAHYecKOoH MPHTOYHOH BEHTHANILMA
HADYMKLI BO3RYX A0 M0Ja4d €ro B (IOMeIueHHe Hepeako O4YHIIaeTed OT
BPeLHHX MEXaHHTEeCKHX mpumeced.

Cormacno Cllgli 11-33-75, o0UACTKY [HOJ#BACMOIG BO3AYRA OT MbLIH
PEKOMER)(YeTCH 1)PelyCMATPUDATL: B COIIeCTBEHHLIX 31anysX (TpH COOTDET-
CTBYIONIEY CAHHTAPHO-THIHEHAYECKOM 0OOCHOBAKHM), B NPOH3BOACTBEHHBIX
HOMENEHRAAX, KOrga 9T0r0 Tpebyer TeXHONOTHUECKU| 1poilece # KOria 3a-
NBIERHOCT, BO3AYXa npessiiaer 30% I0NVCTUMBIX KOHLEHTPAUKH bW 8
paGouell 30He BOMCLUICHEA,

OAa OUHCTKH NO4ABAEMOr0 8 NOMEUICKHA DO3AYXA OT BBIM B NPHTOYABIX
KaMmepax OPHMCHAIOT ClHeUHaJbHbe PuabTpel  (Macisdblc, OCYMAXHHE,
TKAHEBBIE W Ap.), yeTadapadasas #X 10 Kanopudepor {(no  HAlPABACHAI
NI0TOKA BO3AYXA). '

Ha pue. 1T1.27, ¢ noxazauna s;YeHKa MacasHOro (gpuabprpa, 1peacTabasio-
u2s cobolf METANIHYECKYIO ChEMAYIO KacceTy pasmepoM DIOXBI0XTH mw,
3aTANYTYIO ¢ 00eHX CTOPOH ceTKoil. Bee upocTpascTBO MemAY ceTKaMi 3a-
NOAHHETCH METANIHYCCKHMH BAH $apdopoBhiME KoabLravit HefinabIloro paa-
Mepa HJAH APYTAMH QUALTPYOIINME MaTEpHAJAMH.

MacasHHA QHILTP COBHPACTCH B METAMIHUECKOM KaDKACC H3 HECKO/b-
KUX HYLEK, DACTIONONREHHLIX IOPH3OUTAJNBHO, BEDTHKAJBHO HJAH HAKIOHHO.
J10 MOCTAUOBKH SIY¢EK HA MECTO HAUAHHIETh — QUALTPYIOLING MaTepHas—
IOMKEH OhTh CMOYEN MHHCPAJLHBM MAacJAOM, oBJazaloiiny GOOhUIOR BH3-
KOCTbIO, TEMIIepPaTypoOyCTOHYHBOCTH) W He HMCIOWAM 3arnaxa. [1py npoxox-
AEHUH 3ATLACHHOTO BOJAYXA Uepe3 (PUALTP HACTHYKH TLLIH DIPHAHNANIT. K
CMOUEHHO MAacsoM HOBEPXHOCTH HAMOJnATeNs1. Das peredepannd macaz
AYCAKH QUALTPA TMEPHCAHUECKH npombiBaoT B 10%-HOM COAOBOM pacTBope,
narperom Ao 60—70° C, a 3areM ONYCKAMT B BZHHY, 3AMOAHCHHYIO MacjoM.

K PABHOBMAHOCTAM PACCMOTDPEIINIOTO MacAfiHOroO QUAKTPE  OTHOCHTCS
auetixoBbll drabTp mozenu OIP ¢ rodpuposannoil JATYHHOE HAH CTANL-
HOH OUMEKODANHOA ceTKOH H fuaefdikoBpifi guantp mMoaesn ®HB c rodppupo-
BAHHOH BHHUMAZCTOBON ccTKOM. Ilpomyckras coecofuocts 1 M” MacAAHHEX
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Puc. 11527, Macaransie QHARTPHE KAR OuYMEism
noosAVEs 0T OLiAW

o — guelika Macasworo dmmamna; O — CaMODYH-
wnonguiics GEALTE; 1 — OOCTYRICHAE 3anbined-

26. ne AF ;
Pue, F11.26.  FncxTporaaummden HGro BOBAYRE: 2 — BLIXOA OUNIEEHOIG BO3LYXA:

| -= xopayc: ¥ nNopxidiodesné K FCKTDO- 3 — BHMYWadcHE MeTAWIHYecKA® ceTda: 4 —
NpOBOLARST 3 flAriedd el bHLE FAEAEU L L DAHUE, RNWGHenAAR Macaol
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Pue. 110,29, Knnnomeausl Symaxanil dunprp

I —- nravcSopHLIR Gyuwep: 2 - roRyX DHARTPE: 3=
I = QIODPHLE FrOTK®  KUCCETHL, 4 -= poABOLAHIMA Ay ED-

" ey, 4 — EANBOBHEHAA Kaccrrs; 6 —— CTEpHEHE BLTPIAXN-
PAIOILETT MCNAUHAMA; 7 — BBICTYRE DCTHIXRBAKHUSTO

Pac, 11128, DribTp pyaodnsth runa MeXnLA
bPYA

auelikoRmX HUALTPOR cocTaunser ot 4000 no 6500 wmdfu.  Kosdduinedr
GUACTKH OT TILIJH JocTHracT B nus 90% 1

[Mepuojluyeckan PYYHAA OYHCTKA AYeHKOBOrO (GUAbTPA KACCETHOTO THIA
nobyAHNa  KOHCTPYKTOpUB paspafioTaTh CaMOOYHINAWIUMACA  MaC/siHbIA
guavrp (puc. 11127, 6). B HeM B kauecTse (PHALTPYOLICIO IEMEHTA HC-
MUABSYHTCH DECKOHEUHKE TEHTH M3 MCTa/JIHIECKOR CETKH, KOTOpHe ApH-
BOASITCS B ABIJKeHHe SJIeKTpoABHraTeaeM. JIEHTLI TpH ITOM OUHILAIOTCH OT

- : Sy Sk
L KoshDALESHTOM DUYMCTKH HE3LIBACTCA BEIDAKEHHDNE B TIROISRTAX maomenue—:-—-x
_ i ] |
YHO, rae Sy B Sg — KOHUEHTPAWHN UMaK CUOOTBETCTEEHHO B BO3JYXe A0 R NOCIe €ro
OUHCTKH,
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ocesmell Ha IHX HBJIM B Machasailofl BaHHe, B KOTODYIO OHH IIOTPYZRAIOTC
ITponyckHas cnocOOUOCT: QuuibTRE 8000— 10000 m*/ (4-M*).

CoppemerHhimMu it Goace 3DPEKTHBHLIMY PUILTPAMH STOrO THNA SIBIA-
JOTCH IAPHHPHO-WTOPYATLIE MACIALBIE CAMOOYHILAIOIHECH guanrpu (PLI)
¢ MEXAKU3HPOBAHNBIM YAAJEHHeM II1aMa.

Jns TOHKOH O4YMCTKH DO3AYXa € COAEpPKANNEM ITHJIH HE Gonee 1 Mr/m?
NPOMBILLICIIOCTE BhilyCKACT GHABTPbl  SIYEAKOBLIC CYXne OATT u DHY.
S3anoauureaem 8 duaptpe PHAIl cayxut MOAHDPAUMPOBAHIIBIA NEHOUOJIHY-
peran, a b (papTpe ®HY — ynpyroe CTLK/ACBOJIOKIO QCBY. TponyckEas-
cnocobuoeth SUCHKH YHUQHUMPOBAHHBIX ORabTpos (PAY) nphn V/ieshEOH
Bo3AymHOf Harpyake 7000 M3/ (u-m?) cocraBact 1540 m3/u.

Ha pre. 111.28 nmoxasax QuJILTD PYJIOHHLI TATA OPVA, npesHazHaucl-
HEf ZAA OUACTKH HAPYIKHOIO HAH PeUHPKY/JIAUHOHEOrO BO3AyXa IPH 3alb-
TeHHOCTH €ro OT AecATulX goxeft mo 1 mi/mE:. ®iabtp ®PYA npencranaser
coGoii kopo64aThifi Kapkac, Ycpe3 ceueHue KOTOPOro MpOXOLMT OV HAILACMBIH
pozayx. B Repxscii M mikHeil YacTAX KapKaca yCTaHOBACHLL KaTYIEKH. Ha
BepXueli KaTylike HAMOTAlO MOJMOTHO (HALTPYIOULEro, cJerka NMpOMAaC/CH-
Horo marcpiHana, Konen nosorna nponyckaercd HCpes CeUeHHE (prALTPA H
3aKkpenasieTcs Ha HAKHeH KaTyuike.

Bosayx, npoxois ¥eped HOJOTHO, OCTABAACT B HeM Ibl/(h. Ilo Mepe 2a.
[PR3HEHNY MATCPHAJ ABTOMATHYCCKH MepeMaThBACTCA C Bepxuedl KaTyilKi
ga HHXHI©O. CKOpPOCTL MnepeMeiteHnd QUILTPYIOUErD MaTepHaid 50 cm/miH.
DuAbTPYOLEM MATEPHEIOM B PHALTPAX PPYA cayXKHT yupyroe CTCRIO-
pomoKkEo. Jlauma cro Za katyuke 13—15 M. [Tponyeknas  CHocobHOCTR
guaprpos  3toro tuma or 40 g0 120 rwc. M3/u, 2QPEKTUBROCTL  QUHCTKE
ao 85%.

IIas cpesues’ A TOHKON OWHCTKH HAPYRNOrO H PEUMPRYAAUHONHOrO 503-
AYXa TPHMENSOT GyMaKHLIH QHIBTP (pue. 111.29). On unpencrapnser
cofofi KapKac M3 YIJIOBOf cTafH, B KOTOPOM yCTaHaBINBAICT OTASIBRKIE KJIH-~
HoOOpa3Huble KAcceTL QUALTPA PAsSMEPOM 600600 mm. B KadecTBe QHIBT-
PYIOLIEr0 MaTepPHasa WCMONLIYIOT MOPUCTYR) GyMary —- a/HCHUH I LIEH-
KOBKy, cnoxennyio B 6—I0 cnoep. Bymary cmensoT 4Cpes 2—4 wmecnia,
focJe TOro KAk COMPOTHBIeHHE (uiabTpa BOIPACTALT Ha 100—120 [Ta. 2¢-
$IeKTHBHOCTL QUMCTKIE 4O 959 . _

A5 TOHKOM H CBCPXTOHKOH OWHCTKH BO3AYXa OT THIIH, MHKDOODraHis-
MOB W YACTHYHO pafMOaKTHBIILIX @3po30eil TPHMEHSIOT GuabTpE pa3NuY-
0N  KOHCTPYXIHH, B KOTODWX B KadecTse (HJRTPYIOUIETO MaTepHa.id
HCMOAL3YIOT TKAHL W3 YALTPATOHKHX HBOMOKOH &I, npeuscMeEHyI0 aKaae-
mrxom H. B. [Tetpakoenim. B QHALTPAX ¢ MATEPHAIOM ®[1 cTenedn OUHCT-
KH Bozznyxa aocruraer 99,9%, T. e. OR CTAHOBHTCH aGCoNIOTIC  MHMCTBHIM.
Mocrynatomuft B8 guanrpui PII Bozayx jgomKeH OLITS Npe/iBAPHTEALHO OUH-
MeHELM B MeHee 3POheKTuRAbX (uabTpax.

§ 128, KoHCTPYKTHBHDLES 3INEBMEHTEl CHCTEM oBuie0bMeHHON
MeXaHHYeCKOMK BEHTHAALKH

BosayXonpHeMEne YCTPOHCTBA H BHITAMHLIC [IAXThL Bo3AyxXoTpHEM-
yHC YOTPORCTRA PacnofaraiT ® npoiybacMoft X Hezarpasncimof sone. Ilo
OTHOMEHA K KAXHM-11060 HCTOUNKKAM 3arPA3HCHHA OHH QOJAKHD HAXOLHTE:
¢ © 3aBeTperHoil cTopoHsl. Pacerosnie 0T BO3AYXONPHCMIELX YCTPOHCTB A8
GAWKaMMX 0UaroB BO3MOMKHOIO sarpssdcHHA (CKAaaox TOMJIKDA, AOPOT,
VAHLL, ABMOGEX TPYS, yOGOPHLIX, KYXOHb M Ap.} He HOJIKHO GhTh MEHCR
12 ¥ no ropxzoHTaAH K 6 M MO BepTHKAAH. PeKomeHiyeTcd MecTo zatopa
RO371yXa 3allHILATE SeJEHLIMH [1ACAXKAeHN MU, -

Ha puec. 111.30 nokasawnl TPH THIA BOZLYXOMPHCMIILIX VCTPOACTE: B CTC-
He, D BUOE NPHCTABHOM WAXTH A HAJ KPLILIEH 3AaHHA. ApxurexTypHas (op-
Mz MPAMCHSEMOro HO3LYXOMPHEMHOTO yCTPOHRCTDA JA0JKHA OBITE yDsI3aHa ¢
premaum oopMAcHueM #Aasnd. UrolH npeloTBPATHTE NONAAdRie B BO3-
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AYXOMPHEMHOC YCTPORCTBO ITHI, MYCOPA A CAYIENHEX IPEAMETOB, 2 TAKXE
CHEI'a M JIOANS, OTBEPCTHEe AR NOCTYILIEHHA HAPYKHOTO BO3AYXA NOJXKHO
BbiTe HA BRICOTE He MeHee 2 M OT YPOBIS 3CMJH H 3aKPLITO PCIieTKAMH C
JCHOOBIHLIMA XKaJI03H. ¥ BX0Ja B IIPATOUHYID KAaMEpy YCTaHABAHBAIOT
MIOTHO 3AKPHBAKLHICH yTemdeHHNE KaanaH, cHal:KeHHBIE YyKasaTcicu
CTENEHH ero OTKPETHSL.

B 1ex0TOpLIX cAYHAAX NO ApXATEKTYPHBIM WAH CAHATEPHO-THIHEHHYec-
KHM CONODANEHEAM BO3LYXONPEEMHOe YCTPOHCTBO OCYIIECTBARIOT B BHAE OT-
AeJBHO CTORIeH WAXThl, COCAHICHHON C NPHTOMHGH KaMepol MOAIEMHKM
KarnraJgomM. PaaMcpu ITOLO KaRana jonxxHe ObTh TAKMMH, UTOOBE OH GbiA
AOCTYHEH IR OCMOTpa H IepHOAHYecKOH ouyHCTKA. [Ipm mocroammo meer-
BYWOISA MeXaudYecxOi DBCHTHAANHH BO3AyX MoxeT 3aGHpathes W yepes
NPHTOYHY MIAXTY, DACTIONOKEHHYIO Ha KpeIle 3zaeus. B sToM cayuae
HeoOXOAMMO [PHHEMATE BO BHHMAaHHe MECTODACHOJOMNKEIHEe DLITSXKILIX
ImIAXT,

Uroln sarpsssedusfl Bo2AyX He nonazad 00paTHO B NMOMEIICHHs Yepes
BOZIYXONPHEMHYIO IIAXTY, PACCTOMIIHC MCIKAY HCH M DLITSAMXHON MIAaXTOH
noaku0 Obith He Medes 10 m. B ovjedanublx cayudsx, ecav B yiagseMmoM
BO3JIYX€ OTCYTCTBYIT 3arpA3HeHHsl, pPacCTOAHHE MeXKAYy BBITSIKHON K OpHs
TOYHOH INAXTaMH MOXIIO YMCHDUIHTG, HO MPH 3TOM BLITHXHAA MaXTa JOJ-
Kila OLITD He MeHee 9em Ha 2 M Whiine NPHTOYHOH.

Feav Boaayx, sarpsageaenfl BPEANBIMH razamH K NELILIO, auﬁpac::maea-cn
MECTHRIMH CHCTEMaMH 11ad KPODBACH, TO BO3IYXOMPHCMHEOE YCTPOHCTRO MOXK-
IO pacionaraTh HA KDBUNE NDH YCIORWM, YTO KOHLUEHTPAUHH BPeJHLWX Be-
mecTw B Mecte 3abopa He npesuilzaer 30% npenesbHO MOAYCTHMCH A4 BO3-
nyxa patouefl 30115 NOMCUICHHA.

B npowM3BOJICTBEHHKIX 3NAHHAX HAPYXKHHI BO3AyX uacTo 3afupaercd
TEpes CnelkanbHble OTBepCTHS B CTCUAX 31aHHA.

MMpuTounne u BuTaKHLe Kamepsi. [TpHrodnble KaMepsl MeXaHHURCKOR
REHTUAHNUE MOrYT GBITH DACTOOXKEHE B MOABANLHOM MHJIH  IOKOJAhHOM
JTaXke, a TAKIKC B TEXITHYCCKHX 3TAXaX 3/aHHA H Aa ucpraxax. B uponiroa-
CTBCHHBIX 3/IAHHHN KAME[A HEPEIKO PASMENLAIOT HA CHeNMAJBHBX MJIOMIAN-
Kax HelloCPecTBEeHHD B LeXaX.

B nio66M caydac mpHTOYIIBIC KAMCDLI PasMCilaioT BO3IMOMXKHO 6A1Ke K
0By XUBaeMbIM HMH TIOMENEHEAM. Pasmepsl 1 KOHGHIYPALHH NOMenielnHil
HX AQVUKHBEL OLITh T2KHMH, ITOOB MOM(HO 6BIIO PALHONANBIC H Yi0OHO pai-
MeCTUTH oﬁepyﬂonalmc {'Benmﬂmopm KajaopHhepsl W Ap.). H[mmep KOM-
TOHOBKH MPRTOYHON KaMepnsl npusesed Ha puec. 111,31,

Orpaxknawouiie KOHCTPYXIMHM NPHTOYHHX KaMED DHIMOJHAKT HI OTHe-
CTOHKOro MarcprHaja. BHyTpennAne nceBepXHooTH WX {(CTeMul, [MOTOMOK, FO,T)
AONKHE OWTb FAAJKHMM, T. €. HX OTAedKa IO/XKHA JAONYCKATh DIAKHYIO
yOOpPKY H Ae3ulQEeKUHIO.

B HacrodALlee BpeMsy NOJAYHAKT UWIHPOKOE MPHMEHCHHE THIOBBLIE MPHTOY-
Hhie BEHTHARUHOHHBIE KaMeDh, 4YTO CHOCOOCTBYET CINKCHHK) CTOHMOCTH
CHCTeM BEUTHJSIUHH H COKPANICHMIO CPOKOB CTpoH+tenncTRa. B taba. I1I1.8
IpHBCACHA nNoda4ya THI0BEIX yiputoudmx xamep [TK-10—ITK-150, Bumye-
KAEMBIX HPOMBIILIEHHOCTBIO,
© KaMeps HIrotosagor B
mHje OTAeAhHHYX YI06HO co-

TaGnuya 111.8. Mogaua TkNoBbY NPHTOHHLIX
KaMep no BOIZYXY, Thic. &'/4

- BHpaeMbIX  CeKLHil — BEeHTH-

RATOPION,  COCAMIHTCILHOI, Kawepa s i har| Y
RAJOPHDEPHOA M upUeMHOH,
GHH MOTYyT OHITL JICDOTO HAH

; = NK-10 3,6—10 3,5—10
NPABOTO HCTONHEHHH. Mpuem- TK .25 lo—_oe o
HA® CexuHs B 3aBHCHMOCTH MK-50 95__50 0045
OT TpcOOBAHIIA TPOCKTA Bbi- TIK-70 50—70 4555
Muiaseres ¢ puabTpom H Ges K- 100 70- 100 5580
HEr0, a TaKKe ¢ 32CJ0HKOH TIK-1350 105180 0150
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nGpoguoll waausn: 4 - wadopuden, 5 — MPeIOXPIMHTEILHAT CRYHA, 7 — MprEAe ECVArEH, §-— BENTH-
HATOP: 9 — FEpMETHYSCHHS LBepH, 0 — usonauya

q 5 e T 1
e ~ :i ppSeE .
| WL
é I ] _J
n E i 9
; ys
b L —1 el
— g memni |
: o]
A |
1 ;
100 & | H50 3008 3w
) o l‘ﬁf I X

Prc. 10{.32. Tunopan opuToauaa samepa [K-28 ¢ daawvipos DIEK

I - coRGHY BEHIMALTGPHUR, J— BUTZBKH MATKHC, J — CERKLUHH  COLALU¥TCIBHAR; £ — CCKLHE NOJIOpH-
@CIMH‘H; ] COKILES PMesnEy o Lélslillb‘[‘p;_‘)ul
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Aaa peuMpryasuns W 6Gez wee. PaGota kamep Moxer ObTL aBTOMATH3HPO-
Balia. B xauecTBe Orpax IaloLIHX KOHCTPYKUHIl KaMep ONPHUMEHTIOT INIHTH {3
apGoauwTa wAn JerkoMeTajlindcckHe mancad. TpancnoprepoBanue Kamep
OCYIIRCTBANETCA B COOPAHHOM BEJE, CEKUHOHHO HJAHW OT/Ie/IbHBIME Y3JaMH
H MAHEJAMH. ' _

Ha puc. 111.32 nokazaua tunosas upurounas kamepa TTK-25 nonavef:
10—20 tric. M*/u. B gRamepe ycraHosgmed Quastp PTIK-20; duianTpyoiuui
Marcpuas B HeM  pyqolnibii tuna @CBY H3 ynpororo CTeKJOBOJOKHA,
nedrpobexunf  Bertuastop LH4-70 Ne 10 w aByxxojgosall  Kajzoprdcep
K4-BIl. Macca kaMepst U3 JErKOMeTaaiuuecknx navenefi—=2535 kr, a u3 ap-
boanta — 2890 kr.

BRITSKHBIE KAMEPE MEXAHHISCKOR BEHTHASLMH MOMHO PACIHOJAraTh Ha
Yyeplake, B TCXIMYECKOM 3Tae WAH CHCUHAJABLIOM NOMellieHUH Ha OJHOM
yposae ¢ oOcayXHBaeMbiMR nomeniednavy Ha pue. 111.33 mogasaHa BLi-
TSUKHASL KaMepa H3 IYCTOTeNBX THNCOBHIX IIET C OCEBhIM BEeHTHAATOPOM.
Kamepa ycTpoeHa Ha dcpaaxe OGUICCTBCHHOrO 3aalms. Bo3fyx, nocrynalo-
llLPle B KaAMEpy M3 OT/eNbBHbBIX IIUMEIILQ‘.HI-II':I ) KANAJAM H BEHTHJIAMTHOHHRIM
gopobam (BO3AYXOBORAM), BHODACHB2CTCS OCEBHIM BEHTHJATOPOM — Tepes
axey 8 armocdepy. [IpH BHKNOYCHHOM 3JCHTPOABHTATCAE DBCITHAITOpA,
HO NpH eCTECTBEHHOM AARJNEHHH M (TK[MTOM KAaZNaHg BOSNYX MOKET 11DO-
XODHTL M3 KaMepot B WIAXTY H B armochepy. [Ipr 2HATHTEABHOM CONPOTHB-
JeHHH BEHTHAAUHOHHOH CHCTCMLI OPCAYCMATPHBAIOT KaMCpul ¢ nenTpoben-
HEMY BEHTHIATOPAMN. _

Bosayxopoau. YcTpoBCTBO BOlAyXOnoor 1 Kamagaen cHcrem ofuieof.
MEHHON eCTeCiBeHROT BeHTHASUNH paceMoTpeno 8 § 120. "

K poanyxopodaM H KaHa-
NAM MeXAHWYEeCKOH BeHTHJISA-
UAM B OTHEOLOEHHH MX KOHCT-
PYKTHEBHOIO OQPOpMIICHHS,
pasMeileHln H OTAeJIKH
NpeILABIAINTCA Te e Tpebo-
BAHHA, 9TO H K BGS,‘S{}{XOBO-
AAM H KQH&/1aM eCTeCTBeHHOI
BEHTHJASIIAW. B OpoHIBoncT-
BeHHRIX HUMELIEHUN X, 1I'e
MOYTH BCErjda TMpiMeHAgeTCH
MeX4HAYecKass  BeHTHASUHS,
4acTO YCTPAHBAKWT CeTh BOS3-
MYXOBOAOB COBCPINEINO HE3a-
BHCHMO OT OTPAXKeHKE U NpYy-
ruX KOHCTDYKIHH  3MaHH.
B 3Tux cayyasx 803)\YXOBOAH
He1ec00bpAa3HO  HAI'CTOBJATH k ) N -

W2 TOHKODH JHCTOBOH CTaJ, xS SR T A BT
YePHOF  OKpalWeHHoH  AaM
ONUIIKOBANIIOH, a NpH KODpo-
AUPYIOIIHX  BpelHOoCcTAX (ma-
PH, TA3BI) -- K3 HEDKABEH-
HieH cTafAd K4 DHHHILIACTA.

[Tpn ROSAYXOBONAX U3 JIH-
CTOBCH CTaAH HIH BHHHEBJAC
T4 BCE OTBETBJACHHA M COCIH-
eHHA, NEPEXOLb OT OJHOr0
pa3Mepa CCUCHEA K APYTOMY,
a TaKiKe M3MEHeHMs HAaNpaB-

JeEHA QCYVILCCTRIAMIOTCA € To- Pre. 2ILDE Bu'{::xuaﬂl utjn;cb:*::h:r:::o:e:mt FYACORLIX
- Hal¥Y [ PR W o 3
MOULRK  ACOHHEX  wacTedl, s R
4 e GBepRe; 2 — MaxTa; 3 -- KASNEH; 4 - BO3AVROROM,
MOHTHDYEMBIX MEXAY HpSMbi- e aokTusron
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M y“[aCTI{BMH BO3LYXOBO/0B.
K ocnopubiM  (PUCOHHLIM UACTAM
RO3/AYyX0BOAOB  OTHOCHred  (PHC.
111.34) kosieHa, OTBOLHI, nepexoaL,
1PORHAKH, KPeCTOBHILL, ARQHYs0-
phi W KOHGY3ODHL, NpHueM IBC MO-
cacxane (pAcOHHLIC HacTH CJyKaT
MHOF A CANOBPeMeHHO ANs Hepexo-
OB OT Kpyraore ¥ MpEMOYCOILIO-
My Ceuciuio B HaoGopoT.
KoHCTPYKTHBHBIE Dels€HHs CilO-
¢00oB Nojani UPHTOYHOrO BO3AYXA
B NOMEIeHUSA K yladeHud BO3AYXa
13 HOMeilenit 0OLIeCTBeHHOIO 311a-
HUS MPH MCXAHWUCCKOR BEHTHAR-
LHH NPHATIHMIKEAJBHO HE OTIHYAI0T-
¢4 OT pelieHdl, ONHCAHHbIX TPH
pACCMOTPEHHH eCTeCTBCIIHOR BEHTH-
NaliK, B 0pou3BOACTHEHHUX 343+
Husx, rae tpedycrcad Gospirasn
KPaTHOCTh BO3AYX00CGMeHa, Ans 0o
NEedH BO3AYXd4 B MOMEUERHe W yia-
JIeEHH ¥3 HCro NMpHMEeHAKT pasiuy-

Pac. 1i1.3a. HacmedTH BO3AYX0BONOD
‘{ — OPAMBE YUaCTEH; 2 — Tepexojini; 3 — KpecToBE-

ez 4 — TpoliHmwH; & — OTB3ABIL 6 — IOayoTeoAb P
7—¥TKU; & — Boan}rxopnc_m:rc;w.mm.-‘-h TICTONOYI 14} HLIC CICHKA hHLIC naca,{um.
¢ — DOIUYXODACH PEASAUTEAd NpHCTEHER Hauboasiias HDDTHH{EHHDG’FH

rOpE30OHTAJBHLIX ~ MArdCTpaabHBX
BO3AYXOBOAOB OT HCITPA A0 HauboJee YAAJCHIIONO BEPIHKAILHOr0 Kara/ld
MPHHNMACTCSA HCXOiY H3 SKOHOMAUCCKAX coolipaxcnufi paBHOM 35—40 m. Uem
aJpHHee ceTh BO3AYyX0BOA0B, TCM OoJblre ee conpoTHBASKHHE nepeMellagMo-
My BO3AYXY H TCM Bbilu€ PaCXOIE SKCIAYATALHY CHCTCM BEHTHIAULIH. Me-
TOAMKA pacyera BO3MYXOBO/(OB CHCTEM MEXaHHYECKOH BCHTUJISILHI &HAN0-
rHYEA MEeTOAUKe pPacycra BO3AYXOBOIOB CHETEM CCTECTREHHOH BEOHTHJANLUNH
(oM. § 121). ;

Cx0OpocTh IBHKCHHA BO3/YXa B CETH BO3IYXOBONUB MeXaHHTecKol pell-
THASIHM EAZHAMAKT ¢ YYCTOM TOro, UTO C €€ BO3PACTAHHEM YBEJHYHBACTCA
noTeps AaBJeHHH, 4 CALIOBATCILHO, Y TpefyeMas MOILIOCTE 3JEKTPOABHTA-
TS BEHTHJASITOPA. JTO B CBOW) QUCPLIb BEACT K MCEHILIEHHIO FKCIAYaTAUH-
nuubX pacxonos. G Apyrod CTOpPOHH, TpH MaJG# CKOPOCTH ARMIMKCIHA BO3-
AyXa OPEXOAKTCA YBEAHYHBATL MAOMAAL cegeHds BO3AYXOBOAOH, 4T [10-
BBLLIAET CTOUMOCTh HX COOPYXReHHA.

[puMepuble CKOPOCTE ABHZSEHHSR BOJAYXA B 803yX0OBOAAX MPHTOYIIO-BB-
ra3Kk10f ReHWTHIAUME nprBeaciit B Taba. 11ES. ,_

HauGoasuiyy CKOPOCTb JIBHIKEHUT BO3AYXa NpHHYMAKIOT HA Y'TaCTKaX,
HaxOAATIHXCS OAMAKe K DERTHAATOPY; O HAlPABJICHHIO X KOHEYHLIM YUaCT-
KaM CKOPUCTb AOMIKHA NOCTCICITHO yMEHBIIATBEA. pe

Ta6nuwua |1.9. CKOPOCTE ABMMEHHA BO3MlyXa & 3C3AYXODCAAX

———— T
CEOpHcTs LEFKeNAR BO2fyxa, MIC
Ha HaTATbHME YVIATTHAX
PacroJoKeHRe ROAAYROBNIA (y neniganTopa)
BE WOHrMHOM '
yRacTKe b
HOPMILARNAS DPepenbHas
I} HABIX H OOIMECTRENHAIX SAAHHAX 0,72 6—7 1912
B upoMmmnennnx saamuax  (oSmeoSmeniic 24 69 12—14
UpATO4HEI® M BHIAXKIWE CHCTEME BEHTH.IALEH )
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§ 129. MecTHaR BEHTHRALKA

MecTHAA BCHTHAALUS, TAK K€ KAk W ofpleofiMcHHas, voxeT OHTEL BH-
TAMKIAR U NPHTOUHAN.

- MCCTHYIO BBITSKHYIO BEHTHJAHLHMK YCTPAaWBAKOT B TSX CAYHasX, KOrjaa
FATPASHEHHA MOXHO YJAaBJHBATEL HCIOCPeACTBEHHOG Y MeCr MX BO3HHKHOBC-
wrA, C 3Toll HeNkK NTPUMEHAIOT OTCOCH B BHJe PA3HOTO POid YKPHTHE (Bl
TAAHBIC ﬂ_lrt;atp]pl H 30HTHI, 34BeCH Y TLIHT, 60]]'1‘0]31}18 QTCOCHl V BAHH, KOXYXH
y a0pa3uBHLIX H APYTHX KPYFOB, OTCOCH Yy CT&HKOB H T. n.). HanGomee pa-
LHOHAJBHO MATOTOBARTL CTANKH H Apyroe o6OpyAoBaHue €O RCTPOCHHLIMH
OTCOCEMH, FBISIOILAMUCH KOHCTDYKTHBIILIM J/ICMCIITOM CAMHMX CTAHKUB HJH
0o pyrOBaHH A,

[IpumepoM KOACTPYKLHH YKDHTHI MOMeT CJYMKHTb THIOBOR KOXYX ¥
WAHPOBAALIEE ¥ TOAKPOBAIBHBX KPYTOB € HHIKIHM OTCOCOM, MOK23AHHALR
wa puc. [11.35. OO6nem yranseMmoro 'iepes YKPOITHA BO3IAYXA NPHHEMIIOT
06HUI0 HA OCHOBE OIBITHBIX JaHHLIX U HCXOAS H3 HEOGXUUMMOCTH CO3MRa-
HH® B VKPLITHH pa3pexiennd, wtofsl wpejdsle BHICACUNA He MOLIH Dpo-
HEKHYTB B tosiemente. Tax, NanpuMen, npu oTcote Yepes yKpLITHE Samma-
Ka 2JeBaTOPa IS ChUIYUKX  MaTepHason ob0bem  yAausieMoro BO3fyXa
AonEel OLITh 1 meuee 3M3/u (b— mupuHa KomuieH, MM), V ULTHGOBAJB-
HBIX M HONHPORAJLHEIX Kpyrop -—2—25 m%4 ua 1 mm anamctpa Kpyra,
Y JCUTOYHON MHJABL, cayXalleh 418 PACNUAOBKA AOCOK, — 7—12 m%/u Ha'
| MM JIGHTH W T. 1.

K wmecrHoli OpRTOYHOR DCHTH/SALHMH OTHOCATCH BO3/IYUIRBIE JYIIH, BOS3-
Aywiible 3aBeCH K BO3yIMHbie 0ajnctl, Bosiymnbi Ayul npeactasaser co-
G0# cocpelOTOYCHNbIT MOTOK BO3AYXa K3 CMEUHAJBHOrO nacajka, Hampas-
AemHwf Ha pabovee MCCTO WJAK [1a  OFPAHWIEHHBE PabOYHA  yJacTOR
(prc. [11.36), C noMomni0 BogAyHiHbIX RyLUICH B MPOCTPAHCTRE, OrpAHLIEH-
HOM 30WOH JIEACTDHA BOJNYMIHOrO NOTOKA, MOXMHO H3MCHATDL MOIBHKIIOCTDH
BO3AYXA, €r0 TeMueparypy, SA4XKIO0CTL ¥ KOHIeRTPALHK HAXQMAUIMXCA B
BEM ra3cb | napoR. BosayuiHme nyiiid HaXOAAT QYCHb IIHPOKOe NMpHMeHe-
HEE B FOPHUGX LeXAX NPOMBIMNEHHBIX NPejnpudTHii 1 ABAZIOTCA BCCBMa
3P PeKTHBHLIM BeHTHAAIKOEELIM VCTPOICTBOM, Yy INAKULHY MAKPOKIHMAT
H NOBGLILAIOUIM TEM CAMBIM UDOH3IBOANTCALEOCTL Tpyna. OcobenHo sddex-
THEHO OPHMEHeRRe DO3RYIMHBIX Ayuwed B Tex cNydasx, Koria pabounii 101
BopraeTcd TemIosuMy OOIYUCHHIO, -— MPH pafoTte y npomMhULTEHHBIX TeYcH
¢ HarpeTHMHK CHTKAMH B 34C0TOBKEMH, C PACIIABIRHARM METANN0M H T. 1L,
" raK KAk B 3THX VCAOBEAX CPeActsd 061enOMCHHOR BEHTHAAINE OKa3kpBa-
0TCA MCAOCTATOUHLIMH. _ '

B HeKOTOPLIX CAYUanxX Mmis C3/A0POBJICINS BO3ZAYUIHOH cpeabl paBouero
MCCTA BOZAYILUHbBIE AYIIE ¢ YCIEXOM MOTYT UPUMEHATLCA B CONETAINE C MeCT-

430

450

Puc. 11135, MecrHae 0ycods! _ Puc. TIE38. Boaaymuwh gy
g = 0T WAKGOBATBHOTC CTEIKA; § — UT MOAKPOBATLHOTO CTAHKE
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HhiMH orcocami, CKOpocTh W TeMTepaTypy Bo3nyxa Ha paGodeM MecTe npw
NpiMeHeHHH ROZAVINHBX AYilell HAJHAUAKT B SABHCHMOCTH OT HHTEHCHB-
HOCTH H3AYUCHHHA, AJWTCILIOCTH TenpepblBnore npefuiBannn padovero moj
o0Jy¥MeRHeM W TeMileparypal OKpyxawmeroe Bosgyxa. Coraacio CHuTi
11-33-75, Bo2iyliHble AYMHA ¢ NOgAYell HAPYXXHOMO BO3AyXa Ha MeCTo no-
croaunoro npebupania paoTalolliX AOAKNE DPeAYCMATPHBATLCH IpPH
TenaoBoM  oluyaenin 300350 Br/m? n Oojee, a TAKXKe TP OTKPHTOM
NPOK3BOACTBEHHONM [IPOIIECCe ¢ BHIISJCHHUEM RA0BHTHIX Ta30B HAH NApoB,
riC HEAL3A YETPaHBATh MECTHLIC YKPLITHA,

[lo KOECTPYKTHBHOMY OQOPMJUICHII0 YCTAHORKY ANR AYIMHPOBRHUE DA3-
AeASIOTCa Ha CTAUHONaPILIC 1 BepEABHIKIILE,

Cranponapuble  yeTaHOBKH  YCTPAKBAOT ¢ nojadeil BO3jiyXa HA ONHY
TouKy a0 3500 mi/u. DBosayx nogazeTcd yepes CheiHaJbHble HACAAKH, T03-
BOJIAIOUINC M3MCHATL Hanpapicuve daxena. [IpATOYHLIC CHCTCME, TpeXnas-
HaYeHHLIEe JIMs BORAYIIHOTO AYIIMPOBAHNA, KaK NPaBHJIO, HC €JACIYCT COB-
MELIATb ¢ APYTHMH CHCTEMAMH NPHTONHOR BEHTHISLUNH.

[lepeapyzkibic ycTanoBkH 3abHpaloT BO3AYVX H3 leXa H INCIdloT €70 114
pafioure Mecra (Man Mecra oramxa). Ecan Bosayx npu 3ToM He noaBep-
raercs 06paboTke (OXNAKALHHIO W HAP.), TO POAb YCTAHOBOK CHOUHTCH K
TOMy, 4rofLl coajgaparL IBAXKCIHC Bozayxa na padoyceMm wecre. kimeores
NEPEABHKHEE YUTAHOBRKH, B KOTODHIX  B3ATHA H3 nexa 8031yX {pessapH-
Te/JbHO OXJIadKA2eTCs ¥ NPOMBIBAETCA OT MBLIH.

Pacuer yvorasoBOK BO3IYIIHOPO AYINHPOBZHHS OCHOBAH HA a3pOHliaMiu-
HECKHX 3aKOHOMEDHOCTAX HCTEUCHHS CBODOAHOH CTPYY BOZAYXA H COCTOUT
B ollpeIcaeHHH CKOPOCTH DHXOIAa DO3AYXa H3 MDUTOMDOTC nacailka, pasme-
P4 dacduka, 00BEMA 110IBACMOrC BO3YXa W B HEKOTOPHIX CAYYaAX - Cro
TeMaepatypbl. 3afaHELIMH BIHYHHAMKE IJ5 pacueTa fARIAIOTCH 'alile BCe-
ro pasmepel pa(iodero Mecra HaM pafoucH MJIOUIANH, CPCANAA CKOPOCTH
JABUACHES BUSAYXA H HHOI/A CPE/AHMY TEMNERaTYpa €0 B ITHX Mecrax.

K wmectEOfi NMpPHTOYHOH BCHTHJIALMH HapALy C BO3IyMIBHIMH IYLI2MH
OTHOCHATCH TAX HARLIBACMLIC BO3IYyIUIHLIC oasHewl. [load Bo3nZyHMILIME Oasu-
CAMH NOHHMAWT HekOTOPHH (He 3aMKHYTHIH ¢BepxXy) oOheM TMOMEMEAMS,
B KOTOPOM NOIITepP:KHBAIT MHKPOKJIHMATHICCKHE YCJAOBHA, OTJHIHEE OT
YCINBUH BG BCEM 0CTagabHOM o6boMe momcmenusa, Una cosnanus posayui-
HOMO 043HCA B NOMELieHAH, HMeileM O0JbilyIo BBICOTY H 3HAYHTEALHYIO
nAoM2ab, BLIFOPaxABAIOT OCTCKACINEIME HJIH TIAYXHME TeperopoikaMH
(BHICOTON DPHMEPHO 2 M OT 10AA) HEXOTOPYX MAGHIAIL, OUPEILIdemyo
rafapuraMi nMawun d paboudMu MectaMH. B 3TO orpasHueHHoe c¢ OoxoB
M OTKPHITOE Chepxy NPOCTPARCTBO MOJACTEA BO3AYX, Goace WHCTLI H Me-
Hee HarpeTHf, YeM BO3JYX BO BCeM NOMELIeHHH.

[lpu pocrarodnom 4gcae DPHTOYHEIX NATPYOKOB, PAaBHOMEPHO pasMe-
HMIEHHKX N0 BCewy ePUMETPY, W Moiave BO3AYXd OKOJO NoJa yiacTesd BLI-
TOpPOXKEeHHOe MPOCTPAHCTBO 3ANOIHETE RO3LYXOM € D0Jee HUIKOR TemyepA-
typofi. TIpu coOTBeTCTRBYIOWIHX oO0beMaXx MoJaBaeMoro BO3LyXa H ero
HAYAABHOH TEMIIEPATYPE MONHO JIOCTHTHYTh SHAYATEALHOH PasHOCTH TCM-
NepaTyp BO3IyXa B OTTOPOMKEHHOM mpocTpaHcThe w BHe ero (10—12°C).

Bosaymune v BO3AYNIEO-TCIIODLIC 3aBEChkl YCTPaAHBalOT AJisl NpeIoTepa-
IEHKA MOCTYILIEHHS XOJIOLHOTO BO3AYXd Yepes OTKpHITHE aAsepd B obie-
CTREAHRIX 3IaHMAX @ 4Cpe3 JIDCPH H DBODOTA B MPOMBIACHHBIX 3JAaHASX,
B BoZayHuIX 3a4ecax HCIHOJbSYETes BOIJTYX Ge3 nogorpeea, B BO3NYUIHO-
TCOMOBLIX — BO3AYX Nojgorperaercss B xanopudepax. Bosayx, noaasdemsii
H KaHaJ Ha zaRecy, sabupacTes oOLITHO H3 BCpPXMEH 230IIB MOMEIENnHA —
OGBIMHC TIOA NOTOMKOM BeCTHOIM8 M BHXOMUT Yepes MMEINE HJIH OTBEPSTHH
Kalasna, ycTparpaemble jgrGO BUU3Y JBepel HAH BepoT, Jaubo cboky (ox-
HOCTOPOHHHC A ABVCTOPOHHUC),

JIBycTOpGHHNE BOKOBRIE 32KECH 110 CDABHEARI0 ¢ QLHOCTOPOHHIMH (oaee
HAACKIIO HepekPHBAOT NPoeN UPH ABHMXEHHM HWAH OCTAHOBKE TPAaHCNOPTA.
3aBechl ¢ HEUMKHCH 1101a4Ccil pcKOMCUAYCTes DPUMENATE MPH NIMpiiHe OpoeMa
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3HayuTCaALIo Gonsmeli, “eM BHICD- i

ta. Odu Hosee HanexKHO npeioxpa- s oy
USI0T HIMKHIOW 30HY IHOMELUEHRWSN : -

OT NOCTYIICNHST XOJOLHOIO BO3-
JAYX#.

CKOpOCTh BHIXOAA BO3NYXA W3
weacit wa orpeperTi B ofuecT-
BEHHBLIX 3A8HHSX DPHEUMAaeTCa U0
5 M/C H B NPUH3ROJCTREHHETX 3/18-
HHAX Ans apepeit — 8 M/c H AA#A BO-
por—256 mfe. ‘T'eMncpaTtypy Bo3ay-
Xa, MOAABAEMUTU KOSAYUIHO-TENA0-
BLIMH 3aDecaMH, pPeKOMeHIyercs
upuHtEMarh e Heace 50° C qna Ha-
py#ubx asepeit u 70°C gas Bopor
W TCXHONOrHYCCKUX NMPOeMOB (ecau
He YCTAHOBNEHB JIPYTIHe Temiepa-
TYPH MO TEXHONOTHNECKHM Tpebdo-
BaHHAM).

Mpu upoekruporavyn  Boagym-
HLIX H BO3IYIUHO-TEIJIOBRIX 33BeC Pre, 111.37. BosuymHo-TenqoBas 3asecs
CACAYCT OIpCICTATL coznapaeMulit s _. kpaopuieps ¥ — BEETHARTOR; 7 — 37eKTpPOnRBUH-
UMW YPOREHh ARYKOROPD [ABJCHHA TaTeist ¥ = Dastarourudl Konel: moroxs "
¥ NpelycMaTPHBATh MEDH IS CHH-
menus myma. Lla pne. 11137 noka-
38HA BOA/IYUTEQ-TENA0BAA ABYCTOPOUNAS 38BECA, COCTOSILAA U3 Kasopupe-
pa, BEHTHAATODA, 3JEKTDOABHraTe el W Pas3laTouHuX KopoGoD CO NleNeBH-
MH AacanKaMl. BeHTHIAHHORIIOC 000pYyAOBaAHEE paC0araeTtcess BHYTPH MO-
MeIUCHHSA HA CNEUHANBHBIX METZ/HUeCKIX KOHCTPYKIHAX. BO3AYX peKoMen-
AVCTCH BLIMYCKATL MOX ONPeAeJeHHEIM YIJAOM K IJAOCKOCIM BOPOT, KAK 3TO
MOKA3AH(O Ha PUCYHKE.

Coraacmo CHulT TI-33-75, mosayuidbie 3aBCCH CACAYET MPENYCMATDH-
BATL:

a) v BXOAHHX ascpefl BeeTHGOMCH OOlIECTBEEHBIX 342HRA W BLiloMOra-
TRABHWX 208HKHH MPEIPUATHH — B 3aBHCHMOCTH OT PacuyeTHol TeMmepary-
pPHl HADYIKIOrO BO3LyXa (pacueTHsie mapaveTphi B) W Koamuectsa smoach,
NPOXOAKUIHX B TCHCHHE | 4:

| I 2 D

| T .

npu Teumepatvpe ot —I15 mo —23°C . . . . 400 genosex u Bonee
npu TAMmMmepatype ot —26 a0 —45°C . . . . 20 »  »  ».
npy  Temoeparype kBuwe —43°C . . . . . . 100 » 2 »

6) y DXOAUBIX ABepeii OOUIeCTBEHHBIX H MPOH3HOACTBEHHbIX 3jMaHHd H
noMeieHni, oHopy/ICBAHHLIX CHCTCMaM# KOHAHUHOHUHPOBANMA BO3IYXA;

I]] Y BXCAHBIX _TLBEpEﬁ UleI],E‘.L"l‘BE‘.HHbIK H JPOHSBOJICTBEHHBIX 3,."|.aHH1:[ 1 I0-
MENIeHHI CO JHAUYHTCALUBLIMK  BblAeAeHHAMH Baard (naapatenniblx  Gac-
CefHOB ¥ M) KA P PACTOJOKEHAH NMOCTOAHHLIX paboYyHX MccT BOAH3H
BXOAULIX ABepeH;

r) y HpOCMOB TEXIOJOTHYECKOro oGopyaoradua (npH 000CKOBAHMR) 475
YMCHLIWERHS NOCTYTIIEHHS YCPCS HEX BPCAHOCTCH 1 XON0 LA,

Jaos orpamieHua or obAYBEHHS BO3jYXOM, NOCTYTANIHM Yepes npoe-
ML, TOCTOANNEIX PA0OUUX MECT, PACHNONOKEHHBIX BOINIH BOPOT, TeXHOJIOTH-
YECKHX TPOEMOB W ABepci, CACAYET NPCAYCMATPHBATL VCTANIOBKY HCDEro-
PONOK HAH 3KPAHOB,

s pacucTa BOZAYLUNEIX 3aDCC HCNOALIYIOT TaHAHLBL, IPADHKHE, HOMO-
TPAMMABI, COCTARJICHHHWE HA OCHOBARWK Goawmiofl reopoTHdeckoll 1 aKenepu-
MCUTAgLIIOH padoThl coBeTck¥X yuedsix B. B, Barypuna, M. A, Hlenenera
1 B. M. Darrepmana. :

Bonce noapobphie CHeNCHEA O BOZUYIUHNY 34BCCAR N
aaLIIOH aHTepaType.

RESIEHRL B CIIen-

[l
b
+
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§ 130. Kparkue cBefeHHS © NHEBMATHYECKOM TpaHCRopTe

Ha xpyneEEIX cTPORTCALNIIX MAOLIAJKAX # HA 3aBOAAX CTPOHTERHORM
MEAYCTPHHA A NEpeMelleHnsd PasJHYHLIX MaTCPHAJOB H OTXOL0B NMpPOH3BOa-
CTBA WHPOKO NPHMEHSIIOT MHeBMATHYeCKWi TpaHenopT, nMcromui Soavmne
OPEeHMYIIecTBA N0 CPABHCIHIO C IPYTHMH CNOcOBaMH KX TPAHCUHOPTHPOBAHHS.

Ilna pacuera CHCTEM LIHEBMarHYeCKOro TPAaHCnopTa BBeleHO NOHATHE O
CKOPOCTH BETAUMS i paGouyell CKOPOCTH ABUXKERAA TPaHCIOPTHPYCMOro Ma-
repuana. [log CKOPOCTHI) BHTAHHA Weyr HONMMAETCA CKODOCTH UBHIKEHHSA
BO3AYIIEOrO TMOTOKA, NPH KOTOPOH MATepHAJhHLIE YACTHIL NaXORATCS BO
HIBENIEHHOM COCTOSEHH KAH B COCTOAHEHE 0€3DazfiuvyHOro . PaBHOBCCHA.
Patoueit CKOPOCTBID Wpss HASHBAEGTCH ACHCTBHTCALHASA CKOPOCTH MaTepH-
2JIbEHIX YacTHIl B BO3AYXOBOLE MHEBMATHWUECKOro TparCNOpTa, HpH KOTOPOH
KpOMe MaTePUANeHBIX YACTHIL, HAXOAAIUEXCH BO B3BEUIEHHOM COCTOSHHH,
NOAHKHMAKTCA B CAyYyae, HANPHMep, OCTAHOBKH BENTUIATOPA H MYCKa €ro
B paboTY YacTHUE!, OCEBUIHE B BO2/YXOROAE.

Ortnowerne paGouycii CKOPOCTH B BO3AYXOBOAE K CKOPOCTH TPAHCIOPTH-
PYEMBIX MATePHAJNBHNX YACTHI, 3ABUCAT OT MACCOBON KOHUEHTPAIMH CMECH
i, Apcacrasaaiomeit cofioli maccy (G, Kr, TPAHCMOPTHPYEMOro MaTepHana,
npuxoAnierocs Ha 1 Xr TPANCNOPTHPYEMOTO BOZAYXA.

BeJgutuiHa CKOPOCTH BMTAHHS Weyy ABAACTCSH ONHOH H3 OCHOBHBIX WCXO-
HLIX AQHHBEIX NPH PacueTe CHCTEM IMHERMATHUECKOTO TPalNCnopTa.

Jna wapooGpaszrLix vacTyl NpGAHKEHHOe 3HaeHle CKOPOCTA BHTAHHA

Wapr, M/C, B OGHYHHX HHTepBanax yncka Re:
weur =27V dp , (11,28 )

rne d — AHAMETD TEjd, CM; ¢

P — WIOTHUCTL TCad, Krfm?d.

JIas TP4HCHOPTHPOBAHHA 5 DBCPTHRAMLIOM TPySonpopode (B03/yXOBO-
I¢) CKOPOCTL ABINIKEHHR BO3iyXa joaskHa 6Lt B 1,3—1,5 pasa Gonbuwe
ckopoctn erTauuA. TIpH TP2HCNOPTHPOBAHEH B FOPUSOHTRILHOM TpyHonpo-
BOJE CKOPOCTh ABHXKEHHS BO3JyXa JAO/MKNA PaBHATHCH NPUMEPHO ARYM
CKODOCTSM BHTAHHSA.

JIns HEeKOTODLIX BHAOB NBIMH NPHMepHbie paGoyue CKOPOCTH BO3AYUIHOIO
MOTOKA B BOBAYXOBOAX [iHEBMATHYCCKOIG TPANCHOPTA MOIYT OMTh DPHHA-

™ no raéa. 111.10.

TaGnuuya 111.10. CkopobcTh EOIQYMIHGFO NOTOKA B BO3AYNOBGAAX NHEBMaTHYECHOTa
TpaHcnopra, Mm/c

Hi' ymaeTHeX Hz yuicThax
TpaRcNONTHRYAMEH TpoaR CNORTAPYEMER
MATO MO HITH OTXOMNE BepTH- ropuaon- MaTePHA! KHqE OTROOW BI'PTH- TP o -
Knatdip | Thaibiieg KATLHLIE | TaAbHb
Mecok, woaoTas rakHa 11 13 Jlerxan MHHepAThHAT 12 14
Tlaw1au82a MHHEED b 14 16 NHNA
Wam TeUb (RapOun KpeM- Onuaru 1 CTPYRKY 12 44
HHS, KOPYHE) Kpynuasg BlamEan 18 20
L CTDYIKKA

[pn BO3AVITHOM TPAHCHOPTAPORAHKH MAaTEpUanos uo Tpyhonposojas
NOTEPH Ha TPEHHC A MCCTIILIC COHPOTHBJSHHS MO CPABHEHNHID ¢ NOTepPAME"
NpH MePeMeLIeHHE 4HCTOrO BOATYXA YRCAHIHBAIOTCA. %

IloT¢pH naBreHHs HA TFOPH3OHTAJIBHBIX YHACTKAX BOZAYXOBOLE ONpEae-"

JHAIOT U3 BHIPAXKEHHA
Pew =P (1 -+ kp), {111, 29)

rie p— NOTCPH AOBACTHS B COTH, Na, opue nepewemennn nuctToro BOIAYNA I =20°C;

k — KODpPHIMEHT, OMP2ALTAEMET QIR THREY MYTeM]
WL — MACCOBAR KOHUSHTPAUMA TPAHCHOPTHPYEMOH CMECH, KI/KD.
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[Totepu RaBIEEHA Pew, [13, Ha BOPTHKAMBHEIX YUACTKAX NOACUHTHBAKT

mo dopmy.1e
' Pov = (1 4 k) -, (I11.30)

I'J.'l_é [ — nanua BepPTHREANKHOID YUACTK: BOZAVIOBOJAA, M :
v —OfheMHan KOHIEHTPALKA CMCCH, PADUasl OTHONICIIHIO MACCH MeXAWRTECKUX mpHmeced
¥ O6BEMY UHCTOrO BUdLyxs, Kifmi

Jdas cyxoro necxa, moaorofi riwae 2=0,6 (zpu njotnocti p=2400--
2600 xr/v"); 1ia IpeBeCHHIX ONHAOX W CTPyxkek k=14 (npn nrorrocTH p=
250—300 kr/m?). ,

Lna TpaHCOOPTHPORAHHS IELJIBHOIO BOSMYXA DEKOMEHLYTeHd Cacaylo-
nie MHHAMAJLIO AONYCTHMEIC AHaMEeTPLl BO3LAYXOBOL0B, MM:

MENKAS CYXAS ¥ 3ePHACTAA MHAb . . . . . . + « « « « « . « 80
CPEIHAS DOAGKAMCTAR NMHLIL {ONMAKH, MEAHAS CTPYIKKE, BOJOKHA XJQU-

KA, MEPETR B T. M) & s a & & = & o o & & « o « a & & o+ -100
ROYTIHAR CTOYRKA . & « o & o o« o s s o s = « o o 2+ = s lﬁg
WO & /o o & @ % 0 5§ % &R0 A W R a0 0 R W s g I

-Pacuer NMHeBMOTDAHCHOPTHHX YCTAKOKOK ¢aAraeTed U3 CJACAYIOUHX OnC-
paiyil; onpejeseHHe KOJHYECTBA TPAHCICPTHPYEMOIO MaTepuana; Onpeje-
JNeHHe KIJIHUeCTBA BO3jlyXa NCX0IS M3 MaccODOH KOUUEHTPALAH CMeCcH W
CKOPOCTH ABHMKeNusl BO3Ayxa no ganusim raba. [T1H) (wan nyreM pacdera);
Moadap JHaMeTPoB BO3AYVX0BOA0B ¢ YYETOM MOTEPH JaBJACHH Ha O11eJbHBIX
Y4acTKax H OTBETB/AGHHEX.

BGoace nonpobiuble CBeAeHEA O PacYeTe ROXAYXOROA0B H 000PYIODBRHESN
A3 PAZHKIX CAYYaeB MPHMCHCIHA [IECBMATHISCKOTC TPAHCHOPTE 1IPUBOIAT-
Cs1 B CTIELLHAIBLHON JHTepaType.

Fnama 13. OXPAHA OKPYXHAIOULIER CPEAHI

§ 131, O6wtue cBefjeHHA © 3arpasHeHHM armeciepul

B HacCACHILIX NYHKTAX HMEeTCSl psii HCTOUHHKOB 3arpasicHHA aTMoc-
depn, 13 KOTOpHIX HANOOIeC BAXKHLIMH SIBAMIOTCN: a) nousd, 6) KOreabhHbIE
# MeYyn B MalO3TAXKHKX J0OMax, B) Tpascnopr, B 0co0ennocTH aBTOMOSKIb-
HLIf, ¥, HAKOHCW, — H JTO CaMOe IIaBHOe — ) NPOMBIIACHHLIC TIPCANPHSI-
THA H TEIJNORbiE CTARIMH ¢ HX MAccOBLIM BEIOpOCOM B arMmociepy pa’nug-
[ILIX BPeAHBbIX BellecTs. MMedno ¢ 91vMi MOCACANUMHE HCTOYEAKAMH 110 npe-
WMYIIECTBY cDA3aHa npebaeMa 0XPaHbl aTMOCepst.

BeliecTra, 3arpasnsoOMHC aTMOCPCpPY HACEACEHBIX NYHKTOB, 0COOeHHO
rOpoaoOD, MIOTOYHCJAEHH:, PaskooGpasHel W HeOJUHAKOBLI B OTHOMICHHH
Bpe/HOT0 BO3JERCTBAA Ha OKPYKAIOLLYI0 cpesy. Bee 0HU HAXOAATCHA B BO3-
AyXe B Pa3JHIHOM ACPEraTHOM COCTOSHEH, B DEAC TBEPABIX UACTHM (Iiblab,
caxa), Kancas ¥WHIKOCTeH, NapOB H rasus. :

Pacupucrpanerne sarpasuemdfi & arMocdepe OGBACHIETCH PANAOM 3a-
KOIIOMepHOCTeH H 3aBHCHT OT pyjla yeaosBud. H3peerHo, nanpamep, 4Tto Ha
TePPHTOPHAX, DACNOMOKEHHMIX C HABETDEHHOM CTOPOHK TO OTHOUICHHKI X
NPOMBILUACHHBIM MPEANPHATHAM, 3arPA3NESHHST BO3AYXA OOBIMHO OTHOCHTETb-
HO HeatauuTeanHnl. HaoGopur, culihHes Beero 3arpasifeTcsl BO3AYX Ha
no/BeTpeREO cropoue Or mpemnpuaTHs. C 3TOf TOYKA 3peHHs GovILlIOC
3HAUEHHE WMeerT «posa BeTPoB» AAINIOR MeCTHOCTH., H ¢ STHM (aKTOpOM
HeoOXOAHMO CEPLe3HO CHUMTATHCH B TPAJAOCTPOHTCALOTBC NMPH IJI2HHPOBKEE
FACeNeHHEIX MecT W pasMellennd MPOMBIULIEHHEHX NPeAIPHAETHA H KMEIWHX
paiioEoB. OnHAKO HAAQ YYHTHEATL, 9TO B TeYElHe TOLa LYIOT BETPH BreX
HaTpaBJjelnil, CIeIOBATENBHD, 3arpssHeHHw B GosblUICH WAH MeHbled
CTeneHy NoARepracTesd OKPY}KEHUHI&H TCPPHETOPHH  BOQ BCEX Halpasie-
HEAX. Hapsiy ¢ wsanparieHuieM OoJaplIOC  3nadeHHe HMeeT CKoO-
pocTh ABHKenHs Berpa. Mmeercd ofparkas KOppenslda MCHKAY CKOPOCTLIO
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JIDHKEeHNA ReTpPa M KOHUEHTPAUMEH MHOTHX BPEIHEX BelUIeCTB, 4 HMEHHO:
YeMm GONbINe CKOPOCTL BCTPd, TCM CHJLHCC BPCRHLIC Bellcersa pa3fan.an-
OTCA BO3AYMIHLIMU MACCAMM, TCM HIDKE CTAHOBHTCH KOHUEHTPRLMA, Haobho-
POT, B THXyH, Ge3BeTPCHHYW [IOcAY BHOPOCH Mej1eHHO PaccenBalorcs,
Ocedalilie BpCLIbC BCICCTBA COCDCAOTOYHBAKTCS B HCGOALINGM PalHyce
BOKPYT MPEINPHHTHSA, COZAABAH B [IPUIEMHDM CJ08 BO3IAYXA BBICOKHE, YaCT0
HeGaaronpuaATHble KOHledTpan#d. TeMieparypa BO3AyXa TOXe CYHIECTBEH-
HO BJAHSIET Ha 3arpasHeHye. Donee BLICOKHE KOHUCHTPAUMH BPCAHBIX BC-
WEeeTR HADIAAIOTCA 3UMCH BO BPeMsl CHABHBIX MOPU3OR, HeMy cuocobersy-
€T H3MeICIHC TCMIIcPaTypPLl BO3AyXa ¢ BBICOTOH, H D CBH3H C 3THM BOIMOXK-
HO BOIHHKHOKCHHE TEMHE‘pdT}’[}‘-I(}ﬁ HHBEDCHH.

BeNHKa Takike 3ABHCHMCCTH Jarpasieinys aTMOCQePE 0T BAAKHOCTH
BO3ayvXxa. ini BLICOKOH BIAKHOCIH BORIYVXa B HEH BO; dpacTtawT KOUUCHTRAa-
UKH (1WA, CaXH ¥ HEeKOTOPbIX APYIHX Bpenkbix seuiects. OO1ensBeciio,
KAK YBEJHUMBAETCA J4AHMJISHIOCTL B FOPOAAX B TYMAHHLI® 1HM, KOFja
BOBJ}FK HAaCLIIMEH BAATOH.

3arpussenne atMochepsl OKAzblBAET BPELHOE RAMSHME HE TO4LKO HA OD-
raHU3M W 3/10POBbe UeNOBEKa, HO W 12 CAHHTAPHO-OLITOBbIE YCJAOBUH, CHe-
TOBOH KAMMAaT rOpofa, Ha PACTATENLHOCTL, Ha 3JallAs H coopyxkeHus. Ha-
NpHMED, TAKHE BPEAHbIE BEHIECTBA, KAK 3004, CAKA A CMONb, MOTYT CHILILO
2arpsi3nATL MeTaanhl, CepICTEe COCAHLeNHS PASPYIIHTENTBHO UAERCTBY T
Ha CTpOWTENbHHE MBTEPHHJII\I W HKOHCTRYRIMH! H3BECTDL, teron, Henedobe-
TOHHBIC ¥ METaNJHYeCKHe KOHCTPYKUMH. () pasMepdx 3arpH3HeHHA, a cre-
AOBATEMnHA, O CTeNeH BJAUAEMA UX Ha Jodel 4 OKPYHKACULYIO CPpely CYAaT
HO KOHIUEHTRAUMH BpeiHbX BROpPOCOB B armuchepy HACENEHHBIX MCCT.

B Coperckom Colo3c na OCROBe MHOTOUHCAEGHHBIX HAY'UHBIX HCCAENOR4-
HAH YCTZHORJEHB! JIPeALibHO JlonyeTeMbe kKoruceHTpanun (11JIK) Bcex Bu-
AOB BPEAHLX RHAGJEHHN, sarpszHsomux atmocdepy. Coraacuo CH-245-71,
KOIUNCHTPALKA BPCIHLIX BCLWECTB B arMochepHOM BOSAYE TEPPUTOPUH
APOMBIIINEHH KX Npe DT He AoJukHa npepmmaty 0% ITAK spegusix
BerecTs A pafodeil 30HLL NPON3BOACTBEHHMX unmmueﬁui’i Benuuurninl
[IK HCKOTOpHIX BpeadLiX Ta3ob, NMapoB H MBIIH B BOIAYXE HOMEMEHANH
npusenedn 8 § 115.

Oxpana uwicrersl atMocdepst SIBASETCA BECbM2 AKTYadoHOH W HOKIKG-
TUTENbHO BaXHON TipoOaemofi. B pemreniin otofi mpoGaeMsl Y HAC HAXOAAT
APKOE OTPa’KeHHe H WHPOKO NPOBOAATCH CALAYIGLLIHE MEDOTTPHATHHA.

1. McponpuaTka, ocynlecTsasemMsie B paioCTPOHTENBLTRE;

a) WIAHHPOBKA B COOTBETCTBRA C COBETCKAM 3aKOHOAATCABCTBOM;

6) LeHTPaNH3IOBANHOE TeANOCHAOKEeHHe H razudukanns  HACEJIEHHLIX
MecT.

2. Texnonoruueckve H caun*rapun-*vexmmecxue Mepﬂnpnﬁﬂm:

a) COBCPLICICTBOBAIHE TEXHOJOTHUECKOTO IPOIECCA NPUUIHOCTRA, Tep-
MeTH3aRKSA O00PYIOBAHHA W annapaTypul, YTHAH3AUHT OTXO0A0B HpOH3BOA-
CTBA;

6) OuYHCTKA BO3AYyXa, VIANSEMOTO BHTHMKHOW BEHTHAHNMEH W3 UCXOD H
OTAeJI0B APOMBIIIIEHHOTO TPEANPEATHS; OT BPCAHBIX npuueceﬁ.

§ 132. OuMcria BO3IAYXa, YHANACMOro BLITHIKNOH BEHTHASLMEN
M3 UEXOB NPOMBILNEHHBIX NPEANEHATHA

Ha npoMbliujeHHbIX NPeiIPUATHSX JPOHSBOAUTCS OYKCTKa BO3ayXa, He
TOJALKO MOJaBacMoro B UexXH, oTAedbl, HO H YIaJAAEMOro U3 HHX # arMocde-
py, uTofH He JONYCKaTh IaTPAIEEHHA HAPYKHOrO BOJNYXa HA TePPHTOPHH
HNPpedlpHATHSA H NDHJAEracMhix K HeEMY MHIJBIX KHH]J'T&JE(}H..

51 OuHCTKH BO3AYXA OT [BITH, VAAJSEMOro BHITSXHOR BeHTHISIHE,
NPUMERAINT MHACYJAOBATEAH H PHALTPBL. BL0op HMX 3aBHCHT OT XAPAKTEPA
NEVIE (OT PasMepa HhAHHOK WM ee (BOACIB; cyXasfd, BOJOKHUHECTaM, AHMKAf
MbIAL W T. 2.}, UEHHOCTH AAHEON NMblAM 4 HeoDXOAHMMOA cleneHd OYHCTKH.
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HanGoJice NpOCTbIM NLIAEYJOBHTENEM AAF 044CTKM YIARACMOro BO3iY-
xa SBASETCH ObLicocafouHas wamepa (pue. 11138, a, 6}, pabora KOTODOH
OCHODANa HA OCAXK/EeHHHd DEVIMHOK HZ MO yXa UPH MAJIOH CKOpUCTH  €ro
aBuxenas (w=0,1 M/c). :

Cpeau HMeIOMMXCS KOHCTPYKUMA (BIICOCAZOUNLIX KAMEp 34CAYKHBAET
BHHMAHKE FOPH3OHTaJbEAs JAGRPIHTHAS Kamepa {pHC. 111,38, &), npejyio-
xKeHHan npod. B. B. Barypuuna. B 5708 OpHIREANBHON Kamepe MCX2HH-
JeCcKHC MPHMECH Bbifdaal0T B Pe3yJbTaTe pPeakix HEMCIICHHA HanpysicHdA
HOTOKA, YA2POD ULIJIHHOK O LepEropOLKH H 3aBHXpenns BO3AYXa.

B gejeocajouALX KAMEpax NpoHCXoiat Jkms (py0as oiucTRa Besnyxa
oF MLWAM: D IHX 3aiepiKHHAIoTCa AHAHAKH Auamerposm 30-- 100 MK Octa-
TOMHAA 2BANLICHHOCTE BO3AYXA NOCJE 'Fai{()i;i OYHUCTKH Hepe;gm cocTtapafer
30—A40 Mr/M3, 1To He MOMKCT OBITE APHSHAHO VAGBJCTDOPHTEABHBIM A4XKE B
TeX CAy49anx, KOrfga BOzUyX NOCAe OYACTKIL HE BOSBPa(ARTCH, a4 pRGpPacH-
BAETCH HApPYxKy. B cDA3M ¢ 3TUM Hepelko HCOOXOIMMa BTOpa» CTYNCHL
CYHCTKR BO3AYXA B CETYATLIX, MATEPYATHIX granTpax M APYFHX YCTPOHCTBAR
A1 YAZBJAHBAHAA MBUIH,

Busee seKTADHBIM M MeHes LOPOIHM MLVICYJOBHTeNIeM Asis TpyOoH
OHCTKY CHeRyeT cudtwtn wukacH (pue. T11.39). 3rov Bui THUICYJIOBHATEIS
AHAUMTEIHHO OTAHYASTCS OT IRLENCaJ0UHOH KAMEPH Kdk # KOHCTPYKTHB-
HOM OTHOLUIEHHH, TAK B IO MPHIIIATY AefCTBHL.

LIEKIOHL MONYYHIH 1WHPOKOe PACAPOCTPAHeHHe H NpHMEHAOTCH I
334PIKHRAHKSA CTPYIKCK, ONHIOK, MeTASNUUECKON MLIH H AP. AN bLIEH B b
BO3AYX UOABOAUTCA BEHTHAATCPOM DB DEPXHIOW 'ACTb HAPYKHOLC WHMIHHA-
pa (MKJIOHA. B UHMKIOHe BOZAYX |PHHHMAacCT BPALIATENbHOE IBHXERHE,
BCAGACTBHE 4era pasBHBacTes HeHTpobexHAH cwia, oTOpacsBalomlas Me-
XaHHYCCKHE INPHMECH ¥ CTerKaM, OTKyaa OHWH CKaTWeakYIts B HHAKIOIO
MacTs IWWKAOHA, HMCIOWLYIO GOPMY ycewewsoro Kouycd., OTHUIEHHKA BO3AYX
gepe3 BHVTPEHHHH GMAHHID WHKTONR, TAK HASHBAEMYH) BLIXJIONIYO TpyOYy.
REIXOAHT Hapyxy, Humuna sacrs WIKAONA MEDHOAN'IECKH OUHITAGTCA.

KpoMme OOLIMHBEIX LHEJIOHOB B8 MPOMGINLICHHLIX NPCANDHATHIX OPUMEHS-
oTes rpynisl H3 2, 3, 4 wikaoHOB. 1]a TENJIORNX CTAKIHAX A1 NpeaBapu-
TeARHOM OYHCTEH D KOMILIEKCe € APYIHMH  MCTOAaMHd 300y &BJIHRAHHSA
YCTAHABJIUBAKT MYJbTHUHKECIE (pHC. [11.40). MynwtuiusKaon npeacras-
aser cofoil o6LelEHeHHe B O/(HOM arperatc MHOTHX MAJEHBKHX UHKJOHOB
auamerponm 30—40 em ¢ ofulefi noxaueli B HUX 3arPAINENNOro BOZAYRA H
ofmuM OYEKepoM AJs oceBllefl 304b, B MYJNbTHUMKJOHE 3aACDIKHDAETCA
40 65—70% 30aH.,
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Pue, 111,40, CxeMa MYIRTROHEAOHSE

1 = Byugep; 2 -- apueMRan KaMepa; § — Bh-

Aoy TE3a; 4 — KAMEPA O4MLILIHOTD  Ta3a;

5 — syo rasy; 6 — KoMyx; 7 — IPYnNNn uuk-
JACHOH

Uurepec npeleTaBasioT nbLIeYJIO-
BHTCJIH MOKPOrC THIA, KOTOPHE OTJH-

yawres  xopouwefl 3 {PekTHRHGCTLIO,
’ feXHahe
K BEM orsucaTed  nehipo i Pue. 11142, Cxemarudecxull paspes Beagw:
CKPY66CPH| HHMGHH'“P“MHB?!TW" ] WIOWETG MATepIatTore pykisHoro diuastpa,
IIHJIEEYJIOBHTC.}ZH BeHTypH’ MEHHbBIe MONCHIWINA npMnEn efcTRNE 10
. ! - s i i 2 — KOHHYECKaR
nHﬂEYﬂUBHTﬁeIH H ,Ii.p. qacr:e;;:ﬁnjzaﬁ:;; cf‘l?;[fl?iyf;'l'ﬂ.mlﬂl‘.uuﬂ BEIJIH;
Ha puc. 111.4!1 nokaszada cxema 3— QHMINE C OTBCDCTHMME JNS  PYKAHOS

yerpoficTBa NEHHOro  NbieyJoBHTe s
[purukn medeTsdd  TEHHOTO Mble-
VAODHTEAS OCHOBAH HA LPOXOMAEHUH

4. pyssns HY  BOPCHCTON  TKaMA: 5 -—3a-

FAVIUKE PYEapen: & - peTpRXuBawppii Mo

KuHHAM}  — OTBEPCTHE AAR BH'XOAA OWHLLEH-

HOTO BO3AVXR: & — nonvuwiwvop, & — wnoso-
BOJI AarBOP

ROR/IVIEHLIX  CTPyeK 4Yepe3 BOIASAHYIC

MJAeHKY. YCTAHABAHBAKT HX B OTAMINBAEMBX NOMENieHHAR A8 OUHCTKH
BO3AyXa OT HJOXO CMauMBaeMOH IIbLJIH C i1a4aJ/bHOR 3arPs3HEHHOCTBLIO CBhI-
e 10 rfm?.

Hast cpeniiclt H TONKOH OUHCTKH JAMBLICHIOTO BO3AYXA ¢ VCNEXOM 0pH-
MEHSIOT PA3JHYHLEE Marepydatble (UAnTPH, HAODHMEpP PYKaBHBIH (PHALTD,
cXeMa KOToporo mokaszana Ha puc. 11142, Pyxapusie GHIBTPH, NOJYUHIH
pacnpocTpallclie BO MIIOTHX OTPAC/IX HPOMLILJCHGOCTH ¥ ocobenno B Tex,
rae MNbliMb, COALPMANIAACH B OUYHILEeMOM BOSIYXe, H[’J‘E‘.;‘.ICT&BJIHET LIEHHBIﬁ
OPOAYKT OPOH2BOACTBA {MYKOMOJIBHAS, CAXAPHAA H AP.).

[loMuMo paccMoTpennwIXx BHZOB obecnblnuBaiolilero c6OPYACBANHA clc-
Aver OTMeTHTh 2JeKTPOMIJILTPE H YJIbTPasBYKOBLIe OuIcyaobdresad. [Ipsu.
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gwn aeficTBHS 3AeXTpodHASTPa OCHODAN HA TOM, 4T THUICBLIE T2CTHIM,
APOXOAR ¢ BOILYXOM Yepes 3JeKTPHYecKoe nose, MOAYUAT 3apAAK H, OpH-
TATHBASCDL, OCeAaT Ha 2aCcKTPOAAX, € LOTOPBLIX 33TCM yYAQuasIoTcs MeXdHH-
YeCKHM CIOCODOM.

B y.anrpatByKODLIX MLLAEYJIOBHTEANX WCTOALIYCTCS CINOCOGHOCTD ALLIC-
BLIX 4ACTIl TTOA JeHCTsneM MOULIOTO 3BYKCBOTO iIOTOKE K KOaryadudy, T. €.
K CBCPTHIBANNIQ B XJOMNLS, 4TO DYeHb BAKIIO LA YyAABIHRZHKS H3 BO3/yXa
asposoaedi. e xJonLA BEIANAT B Gyrkep. 3BYKODOH dPdeKT cosfaeTes
cuperoll, DuOyCcKAeMhe ¥ HAC CHPCHbB MOTYT OBbITh UpHMEeReHn B OELICOTH-
CTHHX yeTalfODKaX MPOH3BOLUTEARHOCThIG 20 15000 M%/u.

QurcanHLle YCTPORCTRA ANST OUHCTKH BO3/lyXa KeXO0D H OTIAeJO0B NPOMbIT-
JeHHBIX MPeANPHATHNA, V/(219eMOr0 BEITAXKHCH BCHTHARLMEH B aTMOCHEpY,
18ACKO HC HCHCPNBEIBAIOT BCE BHAbI HALASYICBUTCACH H GUABTPOE, MCNOJL-
3YEMhIX 0t IPEIOTBPAallcHHAA 3ETPASHCEAN BO3AYILIHOTO Gaccelinna TopoiLes.

§ 133, lUym 8 MOXaHMUYECKHX CHCTEMAX BEHTHARUKK
M Bopuba ¢ HUM

OCHOBHBIM HCTOYHMKOM [MyM2 B MeXAHUYECKHX CHCTEMAX DBCHTHIMLHH
SBISETCS BEHTHISITOPHEAS YCTAHOKK#, Tpil padoTe KOTOPOH RO3HAKAIOT 1Ba
BHAL WYMA — A3PONHHAMHYECKNH H MeXaiHYeCKUH.

AspogHHAMHYeCKi TIVM 0GPasyeTest BeAeACTsHe BHXPcoOPAa30BaHUA Y
5sOmacTeil KoJaeca M KOKyXa BeHTHSAdTOpE, FaaBubiM ofpasom Ha BXOIAC H
BLIXQAE, 4 TAKM¥C [NCPHOANYECKHX DyAabcatild BO3AYXa, KOTOpHeE oulyiia-
HTCH TAKMKE B BH.L® III}’MH.

Mexanu4geckHi IyM co3azerca or BHOpaUHH JIOMACTHOTD KOJeCa, KO-
AHYXA W 9JEKTPOABUTATENd, a Tak#Ke OT MOMUIMUHHKOB, MepeAaun o Apyrux
3JI@MEHTOR BeHTHIRTOPHON YC1TAHOBKH.

Crauias pHbpanusl BeHTHAATOPHOA YCTAHOBKA HC TOJNLKO OTPHUATEJhEO
BAHHET HA C2MOUYBCTBHC YCACDCKA, 110 M HOPEIKO CJAYNKHT MOMCXOH B TeX-
HOMOTHULCKOM NPOLEcee NPoiB0/AcTEa. Bo MIOOTHX cayuasx HHﬁpﬂl(}Iﬂ MO-
AKCT OBITL MPHYRIIOHE OPEKACBPEeMEHHONO H3HOCA H AAMC PAa3PpYLIeHHA CTpO-
HT&/bHAIX KOHCTPY KW 318 HHMH,

AspoauHaMuuecknil 1 MeXaKdidecKWil EIYM, BosnMKaromufi npu patore
BeHTHAATOPION VCTAMOBKH, PACTDOCTPAHALTCH 10 BO3LYIDIOA cpelde, ABH-
myweficss X KAHZJaX H BO3LYXODOAAX, MO MX CTEHKAM WAM (10 MACCHUBY, B
KOTOPOM OKH npoJjoxens. Kpome toro, mym pacnpocTpaHferca uepes oc-
WoBaHHe # (YVHIAMCNT BeNTUIATOPHOH YCTAHORKM 1O OrpaxariHM KOH-
CTPYKLHAM Z/4HH%, Yepes KOTOPLIC IPONHKAET B NMOMEIleHHS, NHOI'IA 70-
BOALHO jaAeKe DACloJ0XKeHEsle OT venTHaswropHoi  Kamepul Jas 60pnOsi
¢ MyMOM BeHTAJISTODHLIX YCTallOBOK CHHIKAXT OKPYXKHYW CKOPOCTH Bpa-
LICHAS pafonero LoJeca HeWTHAATOP2, CKOPOCTL ABHXKeHHS1 BO3AYXA B BO3-
AYXOBOAAX If APYTHX MEMEHTAX CHCTEMDI BEHTHNAIUH, 8 TAKXKe IPOBOISIT
KOHCTPYKTURHKWE H MOHTAIKHLIE MCDONPHATHAL.

[To yea0BHAM OTHOCHTEARHOR DeCIIYMHOCTH PCKOMCHAYIOTCA cjelyiollye
OKPYXKIEIC CKOPOCTH BpAllleHHsi paBorero KoJgeca WedTHASTopa: AAad oce-
BBIX ReHTHJAATOPOB, yﬂTﬂHaBJ’lHDQCMM;& B AUHIBEIX H OGIL[eCTBE'HHbIK 244HHAX,
He puine 35 M/c, 2 aIM meeTpolGekumy 25—30 m/c; B NpOU3BOACTBENIIBIX
31aHHAX OKPYZHBIC CKOPOCTH MPHHAMANIT C YIeTOM WiyMa OT JADYIHX #HC-
TOMHUKOR, HO He Bhine 50 M/e. MaKCHMANLIBC CKODOCTH IBUIKEHHS BO21Y-
X4 B BOJAYXOBOA2X H APYTHX SJAEMEHTAX CHCTEMbl ReHTUJAURH H23HAYa0T,
pykoBoacTBYAcs garuliMu tabna. L1199, [Ias obecnevedns 3aLaHHOrO gasJae-
HHS TIPH HeBOAbINeH OKDYRHOA ckopoork  paGodero KoJjcca DCNTHAATODA
uenAccoo(pasno NPHIEMATL MHOTOCTYII@HUATYI0 cXemy palouero koJeca B
Ase cTyness 1 Gosee.

KDHCT]‘J}'I(THHHNL“. H MOHTAXHBIE Mt'.[}ﬁ"pﬁﬂ‘i‘l'l?-l.l‘:HI'?}'h'aK)LlllfIE YPUBEHr LUV-
Ma, JOMKNE TIATEAbLHO paspadaTuiBarThess B NPOHECCe MNPORKTHPOBAHHKA
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CHCTEMBl BENTHAAIMH 3A2HHS H IDOJHOCTBLIO OCYLLIeCTBJATLCS HPM MOHTaKe
#t U CAaYK B FKCOYATAIHIO.

[TprBeaeM HEKOTOPBIE BHLAHE OGUCHURHHHHE VKABAHAN [1¢ 3TOMY HU-
npocy.

}. TTomewiennsa, A9 KQTOPLIX YPOBEHL IIyMa ¢TPONO PCriaaMcilTHpODall,
pacnoJarath BAA/JAH UT [PHTUMHBIX H BBITHXKHBIX KaMep. YjIMHEHHeM AYTH,
[POXOIHMOTO 3BYKOM 01 KAMepbl M0 NOMelleHHs, AO0CTHIaeTCH ocnaldnenus
ypords ipyMa B | doa va 1 M. BOAKAH ReRTHAALAOHELIX KaMcp HC ACJMKUG
GMWTh MOMEUIeHAN ¢ MaJbiM YPOBHeM CcOOCTBEHHOTO WyMa. ,
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2. BuTasaHAbc KaMephl DacHoiaraTh Han BCOOMOraTeAbHEMH NMOMeLle-
HASMH (JECTHHUHBIMY KJACTKZ M, CAHYSAAMH § T, 1.},

3. BuyTpeiiHAe NOBePXHOCTH BEHTHASIHOHHHIX Kamep [OKPHEBATE 3BYKO-
NOrAOIAKWER IUTYKATYpROE MiAn OOHBaTL MaTCpHaJaMH, XOPOIIO IOFAO-
GIAWWHMK 3BYKH Pa3/IMYHOH BbiCUTHL

4. Huasi MOBBIIeHHs] 3BYKOH3OJNHUpYIOUleH cHOCOOHOCTH ABeped Kamep
YTHMKCAATL HX KOHCTPYKIHIO, NPHMEHAA JOCKH TonmuHoi 40-—50 MM, ycr-
payBasd ﬂHUHHblE RBE[}H, B O0GecierYHBATh MAKCHMAABHYH [IMHOTHOCTD I]pl-‘l-
TBOPOB.

5. Hennzs kpenwnTh HenoCpeACTBEHHD K KapKacy W QrpaxnalouMM KOoH-
CTPYKUKHAM 3ZaHHHA 3JIeKTPOABHIATEAH, BERTHIATOPHE H APYroe ofopyaosa-
© liH¢, BH3LIBAOMIE: BHOPANHID.

6. B BOJYXOBOJAX YOTAHABAHEBATD CIIeLLHAJNEHBIE LH)’MUI‘J]_VUJHTE:‘!H.

7. BeHTHAATOPB COLARASTL ¢ WICKTPOABHTATENEM TOCPEACTBOM 2MaCTHY-
HOA MY(PTE AJIH IPHMEHATH KIHHOBHAHYIO (epe/lay.

8. BeHTHAATOP UPHCOEAHHSTL K BO3AYXOROAY UeDe3 MAFKEe BCTABKH M3
NpopeInICHIIoN TRaIH.

9. BXojlH0e OTREPCTHE B HEHTHASTOD YCTPAUBATD UJIARH MM,

10. FlpuMenaTs BUOPO3BYKOH3ONUPYIOLLHe OCHOBAHNS.

11. McTaanH9CCKEC MOBCPXHOCTH A4 VMCHLUICHHA NPOH3BOAHMOIO HMH
LEyMa NOKPsiBATE BHOPOAEMAPHPYIONIEH MaCTHKOA (CMECh CHETETHYECKHX
CMOJ | HAnOJHATeNEH),

12. Tmarenpno Sanancuponart padoyee KOACCO BCHTHJAATOPA.

Ha puc. 171.43 nokasana yeraweBka saesrposedrvasropa tuna [[4-70
No 8 v BeHTHARTOPA ¢ KAWHOpeMenHoll nepeaaneli Tana 114-70-Ne 12 na 8n0-
DOH3OANPYIOUIMX OCHODAHHAX ¢ peaunobeiMM (puc. 1[1.43, a) n npysuEINEMU
(puc. 111.43, 6} BuOponzousiTOopami.

B HexkoTOpHIX cavuasix, xoria tpedyercss MakcHMaNbKO YMEHBIIHTD WY M
BEUTHJIATOPHLIX VCTAHOBOK, PasMCllacMLIX B NICPBOM 3TaXC KWAH B noipalc,
l'b}fH_llElMEH"{‘ ROZBOAAT € MUCUDJBIOBAHHEM HECKUJBKUX BHOB BHG[}USB}’KU-
HIOJLIPYIOWHX cpedcts {puc. [[1.44),

Ans rayuieHHa myMa, Mepefalonlerocs BO3NYXOBOJOM, NMPHMeHTAT TpyS-
YaThle, MNACTHHYATHE H COTOBAE MYMOTAYIMHTEIH (DHC. II%JAS). B kauect-
Be 3BYKOMOMNMOILAEMOTC MATEpHAME D IYMOTNMVIUHTENAX AJNS  NPHTOUHLIX
CHCTCM DCHTHJAADHH J)EKDMEH,T_[YE']'CF[ NMpHMEHATH MATCKHE MAaThi {XDJICT[;I)
nnorhoeteio 15 gr/m® me cymepromkoro crexacsonoxksa (CTB). B mopsiake
HCK/IKOUEHHS MOMKHO NPHMENsITL, KanponoBoc  BOSKOKHO, #HO 00f3aTeqnbHO,
COrJIACHG HPOTHBOMOKAPHLIM TPefOBaHKAM, CO CTEK/OTKAHKID.

HAa BbITAXKEbLIX CHCTEM CJIeAyeT HCOOAb30BAaTh Takke 3bOEKTHBHBE
110 3BYXKONOIVIOWLAIOWIMM KayecThar, 20 Gonce Aeluzénble MaTepHanb. MAHTH
H3 creknoBosoxHa Mapku II®J] nnordocersio 30—40 krim®, MuHepanomar-
Hole nunTh Mapge [IM naorsocteio 60—70 xr/amd.

[Ipn nafKBKe WIYMOrAyWIHTENACH IDPYrAMH, Melec 3QOCKTHRULIMHE Mare-
puanamu - HCOGXOARMO YBEJAWYHBAThH AAMKY rayimurens. Jlus rpy6Gyarsix
rAyIIgTe el BCeX THIIOPA3MEPOB 3BYKOMOIVIOWIAIOIIYIO OO/JHUOBKY A€MarT
tonmuro# 100 MM 1 amunon ne Mence 1 M. B AAACTHIMATLIX 3BYKOTAVUIH-
TCAAX TOMUIHEY KPaWHHX 3BYKOTGTAOMAIINHX NITACTHH NPHHAMAKT PaBHOH
100 @ 200 mm, a TOTWMHY CpeaHEX -~ B 2 pasa Soasmeii. [TractuHuatwe
3BYKOTAYUIHTE/IH HITOTODJAAIOT OJAHO-, ABYX- H TPCXKAHANLHLIMH C pasaHy-
OBIMH pasMCepaMu NPOXOEHOIN CeYeHMH.

[Mpu seiGope MaTepuana Lia OOJHUOBKH KaMep W BO3IYXOBOLOB CAELY-
eT OTHaBaTbh NPCANOYUTCHHC MOPHCTOMY MATEPHANY €O CKBOZHLIMH MODAMH,
MATEPHAJN ¢ IAMKHYTHMH nopamu (ryGkd, neHomaact) obaaialoT HH3KHM
x0sthHHUKEEHTOM 3BYKOMOIIOMIEITHS.

HdonycTuyMsle yPOBIIH TPOMKOCTH BO3AYIIHOrO IWIyMa AJS NOMEireHui
PA3HYHOTO HAZHAUECHWN |IPHBELEeHbl B ClIPABOYHON auTeparype. Cuaraercs,
YTO HIYyM, TPOMKOCTA KOTOPOro Haxoaurca B npedenax 35—40 @ouoB, He
" 0KasLBaeT HGﬁ.‘l&l"O"pHﬂTl!OI‘O BJHAHHA Ha oPraHm YenoBeKa.
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Ffnasa 24, CUCTEMBI BO3AYILUHOTO OTONNEHHA M OBLLME CBEAEHMSA
O HOHAMUMOHHMPOBAHMK BO3AYXA

§ 134, YcrpOoHCTBO cHCTEM BOIAYLIHOIO OTONNSHKSA

CucreMbl 803IyUIHOTO OTOMJACIHHA DA3AENAIOTCSI:
1) 1o BAAY HEPBHUHOIO TEMIOHOCHTENS — HA f12POBO3AYIIILIC, BOA

AYLIHLIC, Ta30D03AYIINEE H 3MCKTPOBO3 LY LIHBIE,
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Pre. 1013, OXemwr amafyii-

o/,
UOCO OTOMIEHHA e =[] /’I \
a—-Cc NapaadeasHbM HBDPHs- i ,
awunry oTpyfl posavya; 6§ —c
BeQDMLIM HAlpagfoyMem Ju-—-—-. --—--r\—E
CTRYH nosavxa

2) no crnocoly nepeMellleHMs HATPETOrO BO3AYXA — I1a COTCCTBEAHME C
NEepCMClIeHAeM RBABIYXA 34 CUET PAZHOCTH TCMOCPATYD H OOBEMHEX Mace
BO3Jlyxa /0 BO3EZYXOHArPCBATCAA H MGCJEe HEro H ¢ MeXauHIeckHM mobyskic-
HHEM, OCYUIICCTBAACMEIM & NOMOIILLIO BEHTHJIATOPA,

3) MO MeCTy NDHTOTOBJEHYA HArPeTOro BO3IAYXA — HA IEHTPAJIHICBAH.
Hble ¢ DOfaveli BO3AYXA B HCCKONLKO MOMEN(EHIE H3 OMHOCO LeHTpa H Ic-
HeHTPA/IH3OBaHALIe — ¢ NOJlAYeR BO3AYXA MECTIIBIMH OTOMUTCIBHEIMH H OTO-
IHTENbHO-ReHTHAAUROHHEMHE arperataMmu (puc. 111.46).

4) no KaueCTBy BO3lyXa, N0JABAEMOI0 B HOMEIEHHH, — [d NPAMOTOY-
upic (puc. 11147, @), paSoraiomue TOABKO 1A HAPYKHOM BORJIYXe; DEUH]-
kymsumonabie (pud. 11147, ) ¢ nepeMenienneM OJHOrO H TOTO e BO3-
AYyXa — H C YacTHUNOH peunpryranuneh (puc. 11147, g).

B Hactosulee spems HanBonsilee TPHMENCINC B KHALX, O0UIECTREHHbBIX
K IPOMBILVIEHEBIX 3AaNHAX [AXOAAT MapoBO3AYINHAE H BOAOBO3LYLIHbLIE
UCHTPAAHIOBAMNLIC CHCTEMB  OIOIIEEWS € MEeXAHHUSCKUM  NOGYKICHHCM.
ECTCCTBE‘.HHI:IF CHCTELM bL BOIEVINEOTO OTONMEHHAA YCTpaHBawT ¢ pajuycom
jelicTeus Be DoJdee 8 M.

B KuABX MHOroITAMHBIX AOMAX UDUMEHAIOT IPSIMOTOMNLIC CHETCMLE
DOSAYEIHONO OTOMMEHHH, B ODUECTBEHHEX W TPOMLIIUINCHHLIX 30aHUAX —
HPEHMYLIECTBEHHO € YACTHYHOR PCLHPKYAIHE.

Pelprynania po3jyxa coBepIlTCHHO He A0NVCKEeTcsl B MOMRUICHHAX, B
BOIAYXe KOTOPHX COAepRaTcd OONe3HeTBOPIEIC MUKPOGPraHHAMA W CHJih-
HOABHCTBYICIIME SIOBHTHIC BCUICCTBA, 4 TAKKE B (IOMelleHsx, TAe BO3MOMK-
HA@ KOMUCHTpauMs BPeJHHIX RellecTB BeIUe JonycTEMoil, Kpome Toro, npHu-
MEHEHHE WIHOR WIH UACTHUHON PeUMPRYIAUNN BOSLYyXa He paspeiasrcs B
NPOH3BOACTBEHHEIX 31aHHAX, OTHCCCHHELIX MO HOXAPHOH ONAZCHOCTH X KaTe-
ropuaM A u B,
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B nocacAnHe oAbl B LeXaX NHPOMBIUJEHABY NPCRNPHATHE 11a%a0H Bee
fosee WHPOKO NPHMEHATL CACTEMBI BOZAYINHOTO OTONAEHHH, CORMEU(EHRLIE
€ BEeHTHJHILHEN KAaK € PaccnCIOTOSCHNCH, Tax 0 ¢ COCPeROTOUEHHOH noaa-
yelt Bosayxa. das sTofl ueny 1pPOMBILIAEHHOCT: BuINYCKaeT THDOBEIE NPH-
TOUHBIE KAMEPLl CO BCTPOSHHOH TeMIOH30AsLHel, FRPYIIHEHHEE BOSNVILHO-
OTONMUTENABHbIE ArperaTs TCIIIOBoiH MomuocTH Ao 400000 Bt u apyroe obo-
pydoBaHue,

Ha pre. 111.48 npmpenecria cHCTeMa BO3AYWMEOND OTOIICHHS, COBMELICI-
HAsl C BEHTH/HLHEN UEeXOR aBTOMOGHILNOre 3anona. [IpHTOTHBIE KaMepsl,
BO3AYXOBONL H TPYGOMPOBOAK CHCTEMB OTOWEHAS H TeMiocHa(KenHa pas-
MENLEHK B TEXHAYECKOM 3TaXKC, B MeX(QepMeHHOM IPOCTPAHCERE H B NOA-
NOALHBIX DPOXOAHLIX KdHAA4X. Takce pasMcliCHHC OTONETENbHO-BeHTHJA-
HEOHHEOro oGOpyIOBanHs He TOTpefyeT CYMESCTHeHWBIX H3McHCHHE NpH
YCOBEPIHICHCTBORAKHH TEXHOAOTHICCKEX TPOUECCOB.

B cHCTeMAX BO3AYIMHOrO CTOMACHUA ¢ YKPYRHEHIBEIMHE OTOTHTENbLHO-BeH-
[ASKHOHKLIMA arperataMd BO3AYX NOAHCTCH B (MOMEIICHHC OINOH HJH
HECKOABKMME POPHSOHT2ALEBIMH CTPYAMH C DApajiedbHhiM HiH BeepPHLIM
uanpapaenieM ux (puc. 111.48).

K oCHOBHLIM RPEHMYIHECTBAM HOSAYMIHOTO OTOMACHHA MepeX APYTHMH
cnocoBamu OTONMEHHA OTHOCATCSH: 1) BOZMOMHOCTD COBMELIEHHS OTONJICHHA
¢ peuTAAAuMell; 2) OTCYTCTRAL 'TENJOBOH HHCPUMH, T. € TenaoBOid 3dubexrt
PP BKJHOYEHHH CACTEMLI B JeHCTBHE AOCTHIAETCA HeMeAmeHHO, 3) pacxon
veTenda Menbme B 6—8 pas, a kamnTajbiee 3aTparte — 3 1,5—2 pasa
{np# cocpelOTOYCHHOM NOAAUe BO3AYXA).

K HefOCTATKAM BO3ZYINHOTO OTONJEHHS OTEOCHTCA: 1) BO3MOMHOCTL
NOPEMCIUCHHA BPERHBIX BhJIEJEHUH DMeEcTe ¢ ABHIKYIUAMCH BOSAYXOM;
2) mym upu paboTe BEHTHAATOPHBIX YCTaHOBOX; 3) COMBLIWK PAacXoi saex-
TPOIHEPIH,

§ 135. OGue ceegennn O pacyere CHCTEM BO3AYLWHOTO QTONNEHKUA

Pacxox Tenaa Q, sJk/4, aas cueTeMbl BO3AVILHOIO OTONJEHHSA Onpe/ie-
JARETCH N0 QopMysaM;
[IPH OOANHON PeUHPKYARUHHE RO3AYXA

Qg = lp (typ — ta); (1F1.31)
npu pabore N1a HAPYXKHOM BOSAYXe
Qi = ¢Gg (tap —ta); . (1.32)
pil 9aCTHIIIOR PEUHPKYNALAHE BO3/NYXa
Qs = ¢ [Gp (dgp = t8) + Gu (tnp — IR, (111.33)

1ac Gy Oy - - KORHUECTBO PEMMPKYNAIMOHEOTD ¥ HAPYMHOTO BOIAYX2, KI/T;
fap - TEMIEpaTYpa mogaBacmoro {nprtoanoro) susayxa, °G;

iy — pacueTnas HAPY®HAA TeMnepaTypa, °C;

ty — pacueTHas TeMieParyp2 RHEYTDEHHETO BOoZY XA, C:

£ — MACCOBAR TEMNNEMKOCTs BOAnyxa, pasuan | kIx/(sr-K).

Buicory kg ©aj ypoBlCM 103, HA KOTOPYI BO3AYX JI0OA€TCA B UOME-
LICHHC, B CHCTEMAaX € COCPeAQTOYeRHOH nofaueil IPHHAMAKT B 3aBACHMO-
CTH OT RHCOTH ToMmewenus H: npe H=<8 m hs ==3,5--6 M; npr H>8 m
hp =5--7 M. Bosayx nojaercs B MoMcIleHde ¢ Temneparypoit ao 70°C,

[pn nojasc DO3AYXA HA BRCOTE MeHee 3,5 M TeMIepaTypa ero AuixHa
6uiTe He Bhuue 45°C, upndeM MCCTO MOLAYM J0JKHO HAXOIHTLCA Ha pac-
CTOSIUAH He MeHee 2 M OoT MecTa npeluBanus morefi.

Uueso BOSAVILNEX CTPYH n onpeaensercs 00 GOpMyaam:

MpY MapadliedibioM Hanpabienuu ux (puc. [11.49, a)

v
- 1T, 34
B.anrp L] ( )

=
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MPH BeepHOW Hanpasienuw wx (puc. [11.49, §)
v

0,4R% H ' ‘

rie V— sryrpennaii ofvex nomemenusi, m¥;
B, H — wHpana » uwicota 30HK TOMEUIEHHA, O6CAYkapacMed onHoR cTpyedt, s;
losp, Rerp — 2aaruofofiHucTs B PajRye cTpyH, M.

HanbroGoRROCTE CTPYH lorp, M, IpH  Napajie/]bHOM HANPABLCHEH HX
NOACYHTHIBARTCS HO (pfjpﬁl}"ﬂe

Ic!p = IH'E— " F 1 ([[J .Hh‘}

rae m — KospuuHent, won £ >0,6 H panumd 1, Bpn k2206 H, pasnumi 0,7

¢ — MONPABOYIILK KOSMPUIHEHT, JUBHCADRE OT MaKCuMaIsHo BONYCTEMOUE CKOPOCTH Bt
AYXid B NOWENIeNnuu i cooTHOWeHHy B w H: HAanPHMEP: UPH @Wngo==00 Mm/c 0 B4 H xo-
apduuueET ¢ papen 0,26; upn Wyueve=0,5 mfc 1 B4 H kosdpuupent ¢ pasen 0,37,

@ = KOJDPHUMEBT TYpOYIEHTHOTH CIPYKTYpH CTpyd. Beanunnz aToro KosPHUMenTa -
RHCHT OT THDA NPHTOYHOTO HWACAAXA: HpH BRIIYCKE HOIAYXA, MR MANMGAPHYECKOR TPYGm
a=0,08, upn BNMYCKe s0SAYXa #3 maTpyORa mocke OvsoAa a={0,1; perxag ccTka 34 oce-
BHM BEITHAATOPOM B KOPUTKOM narpylke a=024, aonavkn [Tpannras Hpd  HOBOpOTE
cTpyn na 90° ¢ =02,

F — naomaxe nonepesioro cemesrs 30iu noMeweRnl, oGeaymuBACMOR ofmol cipyell, M2,

Pamuyc geficrsua crpyii Rerp, M, NPH BeePHOM HANPABIGHLH HX onmpe.e-
JAHETCH N0 dpopuyre
€r \2
Rcrp = (T) H,

TAe & — kosdibunaenr apH meepnom HANPARTEHHR CIPYA, 32DHCAMN OT IHAMEHESN Wy awe
(FampuMeEp, NPU wWuane=05 w/je 21=0,29, 2 NP Waare=0,3 M/c ¢4=02).

Jansvuoborsocts CTPYH AOAMNHa ObiTh HE MCHBING HJIHLLI 00cay Kubae-
MOW 30dhW TIOMellenus. Ecau AAdHA NOMelleHusn GOoALWC AaNbHOBOHHOCT!
CTPYyH, & WIHPMHA PABHA ¥AW MeHsme 3,5 H, 10 ctpym MOryT OBHITL Hanpau-
JEGHEI NMOCJEAOBATENLHO OAHA 34 APYrOR #JH Hascrpewy oana APyroir,

Hawwerogneiimas & otnourenuy PacXxoxa sSAEKTPOIHEPILHE KpPaTHOCTH
BO2AYX006MeHa HPH HOAHON PEHHDKYN LKA MOXKCT ObiTh ONPEICAeRa 10
dopmynam:

Ipy DapaMIeNbHOM HallpaBiaeHK CTpyH

300w?
= =, {111, 38)
lerp
lipA BECPHOM HANPABJACHHH CIpyH
152
P ... . (I11.39)
012 Rc'rp

Temnepatypa nogamaemorg p flOMelenne Bo3ayxa £, npoBepsercs no
tbopmyae
3,640 (/p.a —1,1)
" con

*‘up = "I“':p.nt (IH-“U),

rue g, — Tempeparypa s paGoyel zone, °C;

{n— pacveTnan Temnepartypa HADYIKHOTO BO3AYXE A8 OTONAemudA, °C;
£ — WIOTROCTL BO3AYXA DB fpa, KM,

Un— YIAEBARHAS TCNNIOB2A X3PAKICPHCTAKA momemcnng, Brf(1.m?.K);
€~ TeMNOEMKOCTL BOSAYXA, paskad 1 Kla/(kr-K).

Huamerp BEmycKHOro oTBepeTHS, (mpETOMmOro Hacamka), CHOPEATReTCs
No creAyoWAM GOpMyaM NpH HANPaDieHHM CTPYH BO3AyXa:
[apaJiieJbHOM

(0, 8RL .
—
Waago VF

dy =
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BeEepHOM
TR aL
dg = 6,25 ——~——>—,
wﬁfﬂl‘cc VF
rne I — KONHUECTRO BOSAYyXa, noaasievorn ojHofl crpych, M3/

Wy e — MOECHMANEHAR BEJWWEHE CPCANCH CKOPOCTH ABIKEHHA COPATHOTO BOTORA A03-

ayxa B nomemewnH, m/c; Opw B4l @i =114 Waake, mpH D21 H w;a“ﬂ
=018 Waanoa

§ 136. Konauuwonuposanue BOAYXA

KOHAMMICOERPOBARNAE BO3LyXa OTHOCHTes K naufonee COBPCMCIHEIM H
TEXHHULCKH COREPIUEHHDIM cnocoGaM CO3JaHMA M NOIAepraHus B noMeule-
NAAX yeaoBuE KOM(pODPTA AN YCNOBEKE 1§ ONTHMAJIhHLIX NAPAMETPUB BO3-
AVITHOH CPCABl MM HPON3BO/CTREARBIX MPOUECCOB, obecieyellHs  JIHTEIb-
HOH COXpaHHOCTH LCHIIOCTRH KYJABTYPH H HCKYCCTEA B ofImecTBCULIX
3MARHSIX H T. 0. KOH/ MIIHOHMPOBAIHE BO3AYXA HiAAETCA COMBIIMM AOCTHIKC
HACM HAVKHE H TeXHHKH B JlgJe CO34allMsl HCKYCCTBEHHOIO KAHMaTa B 3aKphl-
Thix IIOMEINEHHAX.

CoBpeMeEHAY YCTAHOBKA KOILUIIHOHKPORAHHSA DOJAYXA TIpelCTaBasCeT
cofoi KOMILICKC TeXHHUECKHX CDeicTh, CAYIKALIHX /Wiy NpHraTOBIeHH, ne-
peMEeLeHHA ¥ PACTPEIcCHS BOZAYXA, EBTOMATHYCCKOrO Pery/JHpODANNA
ero MapaMCcTPOB, AUCTAHUHOKHOTO KOUTPOJA M YNDABICHHA.

B 248HCHMOCTE OT HCTONB2URAHHHA [IAPYIKHOTO K PelMpKyJAAUHOHECTD
BO3AYXA PANHUAWT TPAMOTOMHBIE  (pUc. [11.50,a), PpenupKyJsItHOHHLIC
(puc. 11150, e) w yacTHuko perpryagusonnee (puc. [11.50,6--0) cHcTesi.

YacTHuHo PeMPKYJIALMOHHBIE CHCTEME], NPeICTABARIGLLEE cofofi KoMOH-
HALHKIO MPAMOTOUHON W PEIHPKYJLIHOHHOH, MOUYT OHITL ¢ nepBeH peuupxy-
asupedt (puc. 111.50,6), co BTODOf peLBpPKyJsunes (puc. 1Ii.50,8), c nep-
Bofi B BrOpoi peuupkyasiuded (pue. 11L.50,e) u MPAMOTOYHOR ¢ OODOLHEIM
KaNaJaoM BOKPYr Kamepul (puc. 111.50,d).

OcoGeHHOCTLIO CHCTEM XKOH/IHMIHOIMHPOBAHUA BO3/YXa ABIACTCS HAMMAHE
CHOTOM aBTOMATHKN, OGCCIEUKBAINIMX YCTONUADEA HCKYCCTREHALIH MHKPO-
KJOHMAT He3aBHCHMO OT BHEHIHHX YCJO0BHA ¥ TeXHOMOrHYECKHX NPOLecCos,
APOTEKAKILUX B TMOMCIICIIHA.

CHeTeMB KOHAMUHMOHHDOBAIIHS BO3LYyXa PagjcafiorT [a UeHTPAJILHBIEH
MeCTEBI®, KPYIIoroJuyiisle B cesuHibe (11 TENAOro Hik X0J0AI0TO HEepHo-
dareja). :

B ueETpaniubIX CHCTeM#X KOHAHILHOHNPOBAKMH BO3AyXa KOWIHUNOHER,
rae MpodcXuuHT Bee mpouecchl 0GpaloTKH  DO3AYSA, yCTAHABAHDAIOT DIe
oOCAYKEBAEMBIX HOMEIEHYH, 1 ero pasjpauya BCIACTCA MO CeTH BOIIYyXOBO-
J0H. TakHe CHCTEMH OOCAYKHBAKT KaK OTAeAbHble OOALIIHC MOMEILEHHA,
TAK U Ipynusl NOMCUICIKH.

"B oflnecTReHHbX W MPOMEILUIGHHHIX 3JAHWAX C DasdHuubMu TpefioBa-
HHSIMH K BOZAYLINOH cpeje no OTACALHLIM TOMELEHHAM HIH C Pa3fiiabiM
TCIVIOBAAZKHOCTHEIM PCHKUMOM YCTPHAHBAIOT MIOTO30HAJAbLHAE UEHTPAILIEIE
CHCTEMB! KOIAHUAOHAPORAHKSA D0O3ayXa, B 3Tnx cayuanX 3AaHHE pasiensioT
B OTHOLWEHHH OGCNYKEBAHHS Hi HECKOJNLKO 30H, B K&K/YI W3 KOTOPHX BO3-
JIYX MOAAcTCA CO CBOMMH MapaMeTpaMi.

Lentpansilic KOHIHOEOHEDH BLOAHSIOT ¢ (POPCYHOUILIMH H ROBEPX-
HOCTHBIME BOSiyxooxnaguteasmu. KoriduEoueph codupar u3 THIODBIX
CeKkuHil, NHA HMEIOT iIPON3ROIHTEIBEOCTE O ROZAYXY 10 250 THC, M*/u.

KoMBUHEPYSA CCKUHH, MO HO COCTAB/ATE KOEAHUHOHED C J1e00i cXxeMoft
0GpaloTKH BO3AYXAE.

Ha puc. 11151 noxasaw BrA HEHTPANLHCrO KOULHIIHOBEPA THIA KT
(koRMIHOBep THIOROHK). ON cocTONT N3 YUHQHUHPOBAHHBIX THNODHX CEK-
uHil, IpeaHa3iaNesHLIX 5 BEIIOJHEHHA CJEIYIOWHX OCHORHBIX oTcpanHi
ne oGpatoTke BO3DyXd: '
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a Lg CMlECHTRNIRHASR CeKUHS; 7 —
Kamepa opowenda; ¢ =— cek-
HB8 ypg macazunx GuaLTpop: § —

1 [ [ .
t 2 . 7 e CeKOEA KanopHdgepos sroporo
’ e L nogorpesa; [0« wvepexoniaw

CEXUMA R BeHTHIATODY; [f =

L “f BEUTHAHTONIAH FETHHOHKAS
;ﬁfii T = DEry 12 — sfleKTpOnBATaTEAL; JI —
1 BAGDTAMIIITH TN i —

TiGKaA  BcTankal [5 — mose

yxeac ITPETOYH0Or0 Boaayvxs;
? % {6 = BOZLYXORODL BTOPON pe.
HWPHYIALMA  Bo3ayxa; 7 —
BO3LYXOROA NCPBOH DOUHPKY-

Aqliul BOALYXa

- OXNAMKIEUH] ¥ OCYIIKH B KaMepax OpPOIIeHHA WIH NMOBCPXIIOCTIHX BO3AY-
XOHATPERATENEH; "
' HarpesaHpf B Kagopudepax;
YBAQKIIENHA B KaMepax OPOLICHHSE,
OYHCTKH OT NbUTH BO3AVIDULIMA (DHALTPaAMH;
. CMCIUEBAHHA HADYMHOM) W PENHPKYAZUHOHIIOrO BO3IYXa;
DCI'YJIEPOBAHNS BOSAYXA RO3/YINHEIMKH KJIaTakaMi,
lepeMelCHiA BO3LAYXA BEHTUAATODAME.
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Pue. 111,52, Kownatiwf senawpnopep =Ajcpbaipkas-4M

Y poaaywuTli HARTD; £ — HeHTpoOeAHnll ReHTHARTOD, 7 HeuBPHTEAD, 4 —~ BEYTPCHHMA OTCCW HOH-
AHEHORED A § — BHYTPCHHRA NRPRIOPOILUKE; § —- 2JeKTPOABNTaTeNb] 7 —THYOORPOROL OT HCGADHTCS W

KOWOpecrapy: § == ﬁomnpcccor: 9 — papyRKHLY OTCek wilamonepa; SO = BOSDYMEEH XOHIEHCATOD;
£ — ROKRYX KOBAHOHONCDA; 2 -- OCCBO BEHTHAATGR; fJ = Wiadoan; {4 — Kknnpamapnas vjiryhHita OF KoH-
aedcaropa K Henapuremwo; [5 — tpyfouponig o KOMTpeccopa K KOHASHCATORY

Crerembl KOHAHUHORHPOBANHA BO3]1YXa, NPEAHAZH4AYeHHBEe JUTA KPYIJa0-
roAHYHO# M KPYMVIOCYTOUHOH padoTel, COBMEWCHHLIC ¢ OTONJCHHEM 3AdHMA,
ADAMHE GBITh 0GOPYIODaliE He MeHee MeM ABYM# KOH/IMUHOHCPAMH. MPOH3
BOAHTEABHOCTEIO N0 A Y oblcH NPOR3BOANTEILHOCTH CHCTEMAI,

HeobxoauMule ZaHEBE O PasMemnesiny HeHTPaJALIbIX KOHAHUAOHEDOBE
3 AN PUEETEEBl B CTipapounoil antepatype [24, 28].

B MeCTHBIX CHCTEMZX KOHAHIMOHHDORAIHA BO3AYXA KOHAHLHOHEp pas-
MellaioT OOHYN0 B KOHAKUAOHHpPYEMOM NOMelielMd B BHAC MOIOKOUHLIX,
IKAGHHIX WAy OOZBCCHILIX arperaTtoB  [poM3soauTeasHoctsio o 10 rec
My,

Taxkue CHCTCMB TIPHMEHRIOT B Heboabmux iloMellleHksX — A2C0PATOPIH-
X, OTAENbHbLIX FOCTHHHYHLIX JloMcpaX, kaOHHeTax K T.1. '

Ha puc. 111.52 n3cOpaker mecranfi aBTOHOMHEN KOHAMUKOHCD «A3cp-
Bailimkans', upenHazAAYLINLIE A8 KUNLIX H OOIECTBEHHHX 3AaHHMA. Kon-
AHIHOIIED COCTOMT M3 ABYX OTCEKOB — BOSAYXOOXJAMIAIOLIErO H MallHHHO-
‘konaencaroproro. OH yeTalaBiHBAETCA B HHIKHER MACTH ORHAa WAH B {ipoe-
MC CTEHHI Tak, 'TOOR MATIHHAQ-KOHACHCATOPHLIE  0TCex (KOMIIpeccop,
pafoTalotuik pa ¢peone-22, BO3AYIOHLI KOHJAEHCATOD M UEHTPOGENHbI
BEHTHJAATOP) HAXOJMJICH € HAPYKIOH CTOPOIIH.

[IpoR3BORUTEALHOCTS KOHAKLUMOHEPA NG 8OIAYXY coctapnger 450 wmd/fu;
XOA0)OTPOH3BOARTCALLIOCTE 1750—2000 BT; Maxkcumaabnaa aorpebageman
moiuHocTs 1,2 kBy; macca KoEATUHOHCPA 85 K.

[Ipn NPOSKTHPOBAHHH JIOOHX YCTAHOBOK KOHAMUHOWHDORAHWS BO3AyXa
HeoOX0 U MO COCTABAATL TCMAOBIaXKNOCTRe GANAHCH NOMelleRuf, B KoTo-
PHIX AOMKHE BHTH yuTedb uce (aKTOPH, BARAIOUME HA HIMEHEHHE COCTOs-
HHH BOZAYIIHOH CPCALI B CaMOM MOMELISHHHA, 3 NPH UEHTPAJIBEBIX CHCTEMAX,
KDPOMe TOro, QAKTOPS, RAHSKIIHE HA HIMEHEHIE COCTOSHHUS NPHTOUHAOrO BO3-
AYXa NpH TPAHCIOPTHPOBANHH €ro OT KOHAMUHOHEPA A0 MOMEINeHHS,

Ha ocuose JaHHHX TCNAOBAAKHOCTHLIX Gagancos OnpeacifmT Temio-
BYK0 HArpy3Ky AMNsl 3HMRETO D[epHoLd M OXJAN/(AWMYI — LI JeTHero,
B coOTBETCTRAA ¢ 3THM Haxoiar 00T,CM NPATOYNOTO DBO3AYXa ¢ VHETOM J10-
NycKaeMbIX Tepenasios Temieparyp Af, BHIMBAAKT MOIIKEOCTH HarpeséTe.riza—
HEIX W OXJIQXKAAWOUIHX YCTPOHCTB, noche yero onpeAansiorT Tpebyemule MOLL-
HOCTH TEMJ0- K XOJAOJION PHTOTOBAADIUHX VCTANOBOK CHCTCMIIL,

I B aprouoMuom wkopiutlMoiepe X0M071 BHPAGATHBILTCS BCTPOSHHBIMU K REro X0J0-
AunLHUME arperaTamu,
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MPMMEPHOE COQEPIAHME KYPCOBOW NPOEKTHON PASGTI

Temoft xypcoBo#t npoevuoit paboru NPHEATO UEHTPAJIbHOE BOARHOC OTON-
TTERNe 1] BENTHIRILAS JKHJIOTO HAH OOUeCTBEHHOTO 31aHUA. A7 BhiNOMHCUHS
3TOA paGorsl MCXOAHEIM MaTepHANOM MOXKer CAYHHTL aPXUTEXTYPHO-CTDOK-
TCAblIWE IPOCKT 31aRus, BHINOAIIACM BN CTYHREHTOM 1O Kypcy «ApPXHTCKTYDA
spanuii». Takoe nocaenopaTeabHOE M KOMIIEKCHOE KypCOBOC MPORKTHPO-
Bafie HaraaxHo NOKa3LBAeT CTYACHTY, HACKOABKO BasiKHO CBOEBpeMeNHo
YBASBHIBATE APAHTCHTVPHO-NAANEPOBOYHBE PEIICHHS C CHCTOMAMH GTOMMe-
HHH H BEATHAALMA 3AAHNST K APYio# CZHMTAPHOM TeXHMHKOM,

L OTONNERME

I. Onpeaenexne BeauuniL CONPOTABACHHA Tellonepenaye Ry W kosddi-
UHeHTa TCITOnepenayt & 0{HOTO W3 Orpaiw/ieHHl--CTCHE, uepaauHoro nepe-
KPLITHR AIH DECUEPHHLHOIO MOKPHITHE (COBMEIeNO KPBILIK), MICPCKPBITHS
HaL HCOTANTMBAEMBIM NMOABANOM HAH 102Nn0aneM. TIPH OTKNOHEHHH BejuIL-
HB R, OTDAKACHHR, NPHHATOTO B APXHTEXTYPHO-CTPOHTENRHOM MPOLKTE, rr
R ans sapgawworo PaHORA NOCTPORKH Honee eM ¥a 10% R koHCTPYKLGMIO
OIPaz/l#HHI BHOCHT s COCTBCTCTBYIOULee B3MencHie. s APYrHX THooswx
OrpaxKIeHHH 343HKS 31IAYCHHE TEPMHIECKOrO COUPOTHBJCHHA H KO3PPHIK-
€HTA TCI/IONUEPeIiatn NPHKIMAETCS MO AAHHNM  CHPABOYHON JAHTEPATYPLI
{24, 28]

2. Moncuer moetepn Tomia no noMenieHds v HEPe3  TEeNoOrpaxAAlLHC
KOHCTPYKUMH 3ZAUHA ¢ 3aN0IHENHCM (02HKE, $oPMa KOTOPOro MPHBCAERA B
3 Taba. 11.5.

4. Onpesenerye yaeanHoro pacxona retaa Ha oTOMACHHe SLAHHA H Ccpas-
HCAME C JaHHBIMH, nDHBEICINLIMKH B NpHI, 6,

4. Ouperesiende Pacxoia Tenaa Ha DCRTIFILHIG (cMm. mpua. 6),

0. BuGop tana narpesarennnuix nprOOpoB.

f. Onpenencane TPedyeMOH NNOMAaaN NOPCPXHNCTH HArpeBaTebHLIX TIpi-
6OpOB, KM, jL1r BCeX HOMeleHEl 3nalKs ¢ yyeToM KOPPEKTHPYIOUAX KO-
Puunenros. [Toayycunhie 1anHbBIe 3aTHCHBAIOTCN B 618 HK {cum. Tada. I1.11).

7. HaneccHne wa nranax svaxeft OTONMHTCABHEIX OpHGOPOB, OTONRTENb-
HEX CTOAKOB B APYTHX 3/1=MEHTOB CHCTCMBI OTONMJOHHUS.

8. HaueceHne na nanune vepiaka W ua maane IePROrO H NMOABAJRHO)
STAXRH MardeTpaibHEX TPYSONPOROAOB CHCTEMH OTONEHHT 1 APMATYPHL

9. Onpenenente MccTa pacmoOJONRCHAS KOTENbEOH MW TENJOBOTO NyHK-
Ta. Briop cirocofia sosayxoyzanenns.

10. Cocranierne akcoHOMeTpHIeCKOd CXeMul  OTOIMICHHS ¢ HaHeCceHHeM
HarpeRaTeIbHEX MPHOGOPOB, 3aMOpHO-peryaupoBoyofk APMATYPH, paciun-
PHTEJILHOTC COCYAA, BeTHYHHBI W HANDPEBICHNS YK/AOHOB TpyGornposogos
H Ip.

1. Pacuer TpyGoipoBoaon apyx-rpex UHDKVIALHOHHAIX  KOJEL CHCTEMB
OTCILTCHHSA W CPAaBHEHHE PACXO/A AIBJCIIHA B HHX.

12. Onpefenenne eMKOCTH PaCHIMPHTELHOTO COCyAz ¥ noABOp ¢ro no
Tada. 11.12,

13. Bubop tuna kotsios, oupenensiue TpefiyeMoli OBCPXROCTH HAarpesa
W HHCA2 X C YHETOM OPHEHTHPOBOYHON TENJOROH HArPySKH HA BEUTHANIHED.

14. CocTaBsenve i1aHa KOTEAWHON ¢ paiMelmesveM OCHOBIOrG obopyao-
B&NHSL.

5. Oupencrcave pasmepon iniMowof TPyOL W GopoeoB. Uaobpakeuie
HX Ha YCDTEMAX. ,

16.. Qupeaenenne roiosoro pacxefa ronausa i pasmepous  TOMAHBHOTO
CRI4AA IPU KOTesHOH MO HOpMysan, IPHUDCACHRMM B § 52

IMpu cHaGxenny 3Ia#KWs TEMAOM OT TemIOBON ceTH BMECTO  ONCpanmi,
NPUBEALHHEIX 8 i, 13-—16, paccyutwBawr MOAGHPAT 3AcBaTOp HAH
BOj(GEATpeBaTetb (EORAED) W BLITC) UHBAKOT CXeMy TemJI0BOro NVHKTA,
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. BEHTMNALMA

1. ‘Onpeaeqaedue HendX0IHMOTO BO3LAYX00CHMRUA L7151 BCOX HOMEIMISHREA 314~
HHA IO IOPMaM, VKa3aHueM B npua. 3. TloayienHule JaHHLIC 3aNHCLIBAIOT B
rabaniy (em. rata. 111.3). ‘

2, CocTaBresne cXeMbl QPI8HH3alUHU BCUTHIAAUHH MoMelleHW#. Onpeie-
JeHHC YHCJA BEeHTHAAUHOHHBIX CUCTEM, TPACCHPOLKW BO3TYXOBOAOB U Kaila-
JIOB, MECTOPACTONOKEHUA MPHTOYIIHIX H BBITSAKHHX KaMep, BO3ayiosabop-
HLIX YCTPOHCTB, BHITSIKHEIX MIAXT U AD.

3. Hawvecenue Ha OJA4NLI 3TaxeH BEHTHAALHOUHLIX KAHAAOB E BO3YXO-
BOJOB, MPHTOUHKEX H BHTHMHRX [TAXT M APYTAX JACMCITOD CHCTEM BOHTH-
JIALHM,

4. CocTaBaeHne #KCOHOMCTPHYCCKOH CXCMII OAHOH BLITAMIEON CuCTeMIl
BCHTHAALEE (110 YKAZAHUI0 DYKOBOANTENN).

5. Pacuer DO3AYXOBOIOB i KaHAJOB OLHOH BBITAAHOH cherempl 1 noabop
ON5T Hee BEeHTHASLHMOHADIO 0hopyLonaliud. PGS}’JIbTaTH pacHeTd BOJAYXOBO-
20B 3anuchipaoT B Tabaunsl (cM. § 121).

B rpaduiucckyio YacTe padoTH BXOJAT CASAYIOUIME YEPTeHH, BHIIOAHAS
MBI HAa ABYX axctax (dopmar al):

1) nmanul 2TaKe# 3AHHS, NOABAAA ¥ wepuaxd s Maciurade ! 100 ¢ wa-
HRCEHHeM Hd HWX 22eMeHTOB CHCTCMDLI OTCOISIIMS M BeHTWASIIL,

2) ZKCOHQOMETPHIECKHAS CXEMa CHCTeMbl OTongeldds B Mactrrate :100;

3) maaW ¥ paspes KOTCALUOH HAM TEMJNOBOTO MyHXTa B Macwrabe L:50
¢ 11anecenreM 0GODYADBAHHA W OCHOBHHIX YCTAHOBOUTILIX PAa3MCPOD;

4) aKCOHOMCTPHYECKAs! CXeMa OAEOH BHITHXKHOH CHCTEMDbI  BEHTHAALHY
(Mo ykasasu® pyKkorouTead) B Macwrabe §:50,

Bee XOUCTPYKUHH H A€TANH 3MAHHA PEKOMEHLYETCA YCPTHTH TOHKHMH
AYHMHMH, 2 SJACMCHTH CHCTeMEl OTOIJICHHSI H BEHTHASUHH (TpyOOnpoBoisl,
OTOMHTe/babIe NPpulopH T Ap.) — GoJeC TOJCTHIMH.

P2cYeTO-HOACHHUTENbHAH 3aUHCKA JOJKHPA CONEpXaTh (B nopaike Ma-
JIOIKEHNA) :

1} TTYALHLIR JHCT;

2) oryiaBAeHHe 3ANHCKH ¢ YKA3daluHeM CTPaHHN;

3) KpaTEOC OMUCANHEe 3LAHHE H OCROBHBIX €70 KOHCTPYKIMH;

4) pacrneTHbpe YCANBHS ¥ TCMOEPATYDPH,

D) pacucT H KPATKOE ONHUCAHHE 3JeMeHTOB CHCTCM OTOIJCHHAS H LOHTHAA-
WHn ¢ cobaoienneM YKa3aHicH Bhle KOCAS/ACBATEIRHOCTH RBIMONHEHHS 3a-
HAHES; .

6) pacgerrbic TAOMHEH AR 3aIHCH TENJIONOTCPD, pacucra Tpydonposo-
Ka u Aap.

7) cOHCOK HCMOJBL30BAHHOIHN JIATEPATYPLL.

PacyeTEO-MOACHETRALHAN 3andcka ((opMar nncra a4), AOMKHA OBITh
HAMHICAHA KPATKU, YEPHIIAMH, ¢ NONAME He MeHee 2 CM M C OAHOH 4YHCTOH
crparuicit B KOHLe 3QNHCKH A4 BAMETOK H 3aKMIOUElHd PYKOBOLHTEN.
TInW MCXOAHMX W BLISHCICHIBIX BEJHYHHAX OGH3ATE/NBHO NPOCTARINTH €1H+
Hitild QH3KYECKHE BeXudMH (pa3MCpIIOCTH).



MPUAOKEHMNA

APHMIIOKEHME t

BenwuMHL! TENNOTOYHMWOCHMX XAPAKTEPWIYHK HEKOTOPRRIX CTPOWTENLHEIX MATERPHAAGE W
KOHCTPYKTHBHBIX 3remeHToD snauusi [CHuM 11-3-79)

PacusThe KosdhMurenTH
[lreTAOETE p, | ¥ AvdbNasg Tem- [~
K /ot NOPMHEOCTE, TEUAD PHEEEA- TOTLAOY i HIE—
Hanweuouanue R/ (kr K woCTH A, KA
B/ (n K) Berf (1% K)
n evxoM coolog il yoaonls sedeila Y Tl 1)
HKeacaoberon 2500 0,84 1,63 15,58
Deton na rpapuny mag na kup- 2100 0.84 1,45 14,53
HHEUOM Medile _
FBeronw suencTHe (rainfieton, 1090 .84 0,11 4,94
neHaBRaThH, TARODCTIAHKAT, Delo- .
CHIHKAT)
[Tepnuroberon 1000 0,84 0,33 4,59
To #e 400 0,84 0,15 [,9t
KepamsuroGeron 1400 0,84 0,58 4,71
To ne 800 0,84 0,29 3,72
Crans 7850 0,48 58 125
Uyryn 7200 0,48 310] 112
Anronunni 2600 ),84 220 185
Bata wnnepanbuas {50 0,75 0,07 &,75
Bofinor cTponTeNbRL i50 1,67 0,06 1,02
[lawtsl MHHEpaJosaTRHE Ha On- 400 0,75 0,11 1,59
TYMHOM CBASVIOLUEM
[InuTH rancosue 700 [.04 0,23 3,48
3uacsluka R CYXOro necku 1600 0,81 0,68 7,61
Cpyur pactuTeTeuuil mOL 314- 1800 0,84 1,16 11,28
nyeH |
Cocrta RIR eflb MONEpex BOJOKON 500 2,51 017 4,18
Ta #e, 00Tk BOJOKOL 500 2,51 0,35 5,81
IMnuTr APERECHOROIOKHHCTHE 1000 2,1 0,29 6,61
To xe 400 2.1 0,14 2,80
Kaanua w2 OBERHORBHHOTG T 1800 0,88 0,81 4,55
HAROrO KApNHIa
Kaanoga u3 CAMHKATHOTO Kup- 1800 0,88 0,8 0,95
nHYya
Lemcnrno-necuanni pactsop 1800 0,84 0,93 19,09
HIR MITYKATYPKd W3 HEro
Cro#Huui  pactpop (Decox, Has 1700 0,8 0,86 4,48
BECTh, TIEMERT) Wil WTYKATYpPKa
K3 Hero
Hapecrkona-necnanwii  pacteop 1600 0,84 0,81 8,94
HAM WTYKATYPKA M3 HeTo

Mpumcyarue Boace napofune n NosARe NaHENe 0 TAMIOTEXHAMECKHX XapaxTe-
PHCTHEAX CTPGHTGIBHBIE MATEPHAIN8 W KOHCTPYKTHRHLIX 3ICMCHTAX alaHulf apHaelcHbl
B CHulT Ii-3-79.
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NPUNOWEHKUE 2

HNMMaTHUSCKHE AdHHLIE OTGNHYBNWHOrC NEPHOLa NO HEROTORLIM rynkTam CCCP [CHuM
1-A, 6-71)

TemricpsTypa Bo3Ryx2, °C OTonATeApANH NEPROA E_‘
7 T : 2
S L 2 g | &
Tlyuks i £ =5 T 2 z g3
25 T gg 8 o Ex = g
g LE SE B = 4 E
o By B ) B | 3| o8 | g
g gsg | A 8% £z 8% | 8a
; —J8 25 —28 —10 166 —2,1 1,9
ig;‘: u‘?eT;bcx ~—45 —32 —36 —19 251 —4.7 5,9
Bparck —59 —4.3 —406 —350 246 —10,3 3,4
Boarorpan —36 —tats —59 —~13 182 —3,4 6,3
Cophruf —41 —3U --133 —I16 218 —4,7 8,1
K asamb A7 —30 —35 —I8 218 | =67 5,7
Kuer 32 —21 —26 —10 187 — 4,3
Kpacrospck —53 —40 44 —22 ?35 —7,2 6,2
Ky#6uiiues —A13 —27 —36 —18 206 =t 1 b.4
Jeaunrpan —15 25 —28 —11 219 —2,2 4,2
Mocksa R —26 —.32 14 205 —3,2 4,9
HosoenGEpck ~—50 —39 —42 —24 227 9,1 B,7
Cpepadiopck —43 —31 —38 —20 228 —6,4 )
YaeauoBcK —48 -31 —38 —I18 213 —b,7 4,6
Voa 1 —a2 —29 —6 —19 211 —5,4 5,2
XapsKxon ) — 3R —28 28 —1] 189 —2.] 5
Yensfinuek —4b —29 —35 —20 216 —7,1 4.5
Ynra —49 | 38 —41 —30 240 —11,6 | 3,9
|

NPHUMOMEHKE 3

PacuaTHME TEMNEPATY P!, HPATROCTH HNY BenKUMHEl BEHTHNRUHORHEIX ofmenoce &
nomeugeHkax [CHuN H-A, 1-71, CHuM 11-5.65-73 u Ap.)

KpaTHOSTs KNH S8eJHSHIIL BCHTHARLIAGHRGTO
PacaeTaas TeMnepa- ofMesa
Mosc et TYPa B DOMCHLCIHH, "
= TR ENE, wifT NPHTOK
Wnnan KOMHATS REAPTHPH H 18 3nal m? —
OOLLEKHTHA
Houmep rocTHIHATE 20 30 wa ONHOTO BEeRUBLKA —
Kyxna ¢ razopeit nmroft 15 He senee 60 npH  ABYXKOH- -
dopouroi muHTe, To— IPH
rpexkongopoysoi, 90 -~ npu
. geThpexkOlhopouHadl
BaHua RUgHBHAYAARHAR 25 26 -
CopMelllenunii  CAMUTAPHBLA 25 50 —
361
Goplrasn HNARPHAYANRIAR 16 25 =
Voopnan ofinan {5 50 da | yusras w28 HA —
1 umecyap
JlecTuNTHAE KIATKA 16 - o
Kypureanusle r obliecTBed- ¢ 1 10 —
NWE SAAEHAX
[TOMEILCHEA — KOMBMYHZJALHOW
Gann .
BeCTHOOM ¢ Fapaepoton =2} - 2
H Kaccoi
paszieRaNbHanA 25 i 2,6
WHUTRHAA | 30 9 | 8
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APUNCHEHKE 4

HexoTopMEe TRUHNUGCHIG XAPAKTEPHCTHHN COBPOMENHME UYTYHHLIX KaTASE

l 03 CTPOWTe Tbiiile PRSMEDH, MM L s
THA KGT THBopaaﬂepm.;:-; ggg -reﬂ?;ocwm
. g éi Aznad m:,r.;“ 8HCOT? “B"‘; J,;,
BHHMCTO-mw | 1.18; 1,5;1, aa 2,14, 215 | 320960 | 460 1090 912
2,45; 2,78; 3
3,42, 3.74
KHM-2 1,67; 2,11; 2,5;2,95;3 — 345—3885 455 1045 12
3,39; 3,83; 4, 23 :
15,2 19,68 24,16
v a5 985 — 2060 1910 11—1
« ¥ EnRepca. by 261 338 492 850 5—2485 2
28,64 33,12 37,6
49,2’ 56,9’ 64,6
42,68
72,4 '
19,8 24,2 28,6 33
« Yuypepeaa-bn 6 48 52 ' 80" 896 | 11152615 § 1966 | 2030; 2466 | 13—14
37,4 41,8 46,2
68 767 8
22,4 33 41,8
«YruBepcan-6a» | g7 ent 7a 1030 1082;1610622: 2070 | 2100; 2470 | 13—14
36,8 56,2 73,6
«3Reprus-3» 43'9? 73 4397 0 1295 18142;8720342‘. 2045 | 2870; 2430 | 12—14
43,2 59,4 38l
a- i 57 ' 78 4: 106 9 1300 | 1710; 2230; | 2930 2930 1214
] * 2785 )
27,9 40,3 52,7 :
¢Smepris-6» 56 ° 81 ' 106 1300 | 1680; 2217; | 2460 | 2390; 2770 | 12—14
2745
19,96 26,5 3l
36,5 42 47,5
50,2°68" 77
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95--7¢ 12 W0—70 16
106—70 20 110—720 25

Mpuvevanne

B copasounod na'rcpa:rypc [24, 28] npupenen rpaduk, no kovo-

poMy Reanuapgy HeafxorRuoro Mupxvaoppiontiorn fApfeftia HAXAAAT DO Oepenaly Aabk-
JIEHHA Ha BBROAE TeTNOBOH CETH W KD?“]Jd’?HHHE‘HT}" CMeenrad,
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MPANOMEHUE 6

YaensHuie TENNOBLIC XAPAKTEPHETHKH UMWY M oSulecToeHwwmx 3zawwi g, Br/[m’-K) (ann
HaceneHHbiX NYHXTOB ¢ pacuyeTHoll HApYXHOH Temnepatypod —30° C)

i G bey 2JaHuf, Twic. o', 1O
Smanuz 3 | 5 | n | 15 | 0
HKuaste saannx, Bmouaa rocrn- | 0,49 0,44 0,39 0,36 0,34
HELB H OOLCKETHA
' 0.50 0,44 0,41 0.37
AJMBHNCTPATHAHBIC 3JANHAA — U—.E ETUTQ' r ﬁ
0,45 0,39 0.35
R - 0,29 0,27 0,23 =
: 0,42 0,37 0,35
Kysorearput - 0 .50 n—ﬁ 6',?1 —
Viuupepuarn - e w 2',_‘3'5' - w
0,4% 0.47 0,44
(0,44 0,40
Jerckhe canli W sicas ot m m - —
0,46 0,41 _(ia
Likonm — a-:{l_‘% rﬂi} 0.08 —
0,47 0,42 0,37 (}_.:3_5-)
Boauun —_— a’—&i 6T3T3 0.30 0.29

MonpaBouNbId KaGDHUKEKT &2 ANA WUNbIx W SO ECTBeHHBIX 3[aNMKH

Cpenusas remneparype | ——~i0 | =15 | —20 | —25 | —30 | —35 | —40 —45 | —5&D
HaubOMEe XOJIUAKROH OHIRW-
AHEBKM Pa, Ipai

—

Tlonpagnuwetlt  xospdpu- | 1,45 ) 1,29 | 1,17 | 1,08 0,95 0,9 | 0,8 | 0,83

MHerT

I1 PEMEY EHHA 1. B uncapteac npaoegeva  VieawHas TeMAGRAN XNADAKTePHCTHES
AnA OTONACHHA, H 3uamMCuaTeac - 008 GeUTHISIIHE.
2, D acwmax aaangdl, rocvuwun, # of iMexuTnii yAeJbHas TCIVIGBEHA XADaKTEPHCTH-

KA Jo YUHTHIBAET CYMMAPHHE PACXON TEMNA KA OTOTVICHUE W BERTHIALHI.

NMPANOMEHHE 7
finoTHocTs BOAL O, ¥r/M% Npn Temneparype sogst 40--90° C

-
Ipedych 40 50 60 70 20 L]
4 Wy, 24 98,07 g3, 24 977,81 971,83 05,34
1 991,85 987,62 982,72 977,23 7121 054,67
“ 1,47 Ys7, 15 2,2 976,66 - 970,37 032,99
3 991,07 985,60 081,67 578,07 o 0EN,T4 953,3
4 040, 66 YHH, 21 2T B 975,48 969.3 n82,61
5 830,23 . 985,73 950,59 674,79 YR3, K 95],92
6 Yu, o 985,25 280,45 974,29 o8 uei1 2
7 uRl, 4 084,73 079,k 473, b Wi7 44 780,51
§ YBS, 684,25 978.%4 073,07 088,68 YRR, 81
4 UHR, 52 EE Y78, 2% L) 83,01 959,09
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MPUNOYKEHME 8

BenuuuHel aoBasounsix gasteHui Al fla, BCIHMKAOLLMY OT OXnaXKACHHA BOAb B
TpySonporopax AeyXTPYGHLix CMCTEeM BOASHOre oronneHda BpM BopYHER pa3sofKke M
BCTECTECHHOW LMPHYNRUHM

B PaccToaHrHe (a0 rOpE3ONTANH OT raannoro A0 pac cUMTHEAC-
HICOTA HAT{Cha - NOID CTOuKA, M

TopraonTaasaas opo- | G- o o ongera

THREHADCTE CHCTeM, M

Han KOTJA0M, M
%0 10 1020 WM | X80
Croaks oTKpEITHE fied H30ASUHMH
30usue & 1 uau 2 sraxa
Jo 25 100 100 150 —
25—-50 To7 100 100 150 200
3akue 8 3 iy 4 srawa
N 158 230 250 250 —
9550 Jlo 18 230 250 300 350
Croaxy ©Gec3 wzonauuu B OGopolnax
3danue 8 1 urn 2 rawa
Jo 25 RO 100 130 —
9550 Ao 7 80 80 130 150
3donue 8 3 wau 4 3TANHQ
Jio 25 180 200 280 —_
9550 Ho 15 180 200 250 300
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9. JIng OANOTPYGHBIX CHCTCM OEMWIUHB Ao0aeOR NPHAEMATL B pasdepe 50% sma-

MeHKH, yKasaunHx B MPHEIOAeH L.
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mar, u pasmepe 40%, a npu CKPHITCH #pOKIaLXe TpyonpOBOJOB. A00ABKH EHe YIHTH-

BAOTCH.
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Eﬁ;ggﬁ;? K Ooteitelt Reutnam  o6uxno- | 16 |10 26 918 7
Bresuunoc cywxexae (ot 0,5 ] TERAHE g sl o
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Jexns

KasthprilHeHT HeCTHORO CONNDTURIEMy -

1

4

ﬂpoxo,ﬂ, Fu+Fn>Fa: Fu=F,

we/we 0.4 | 0,56 | 0,6 | 0,8 1
C 0,4 0 |=0,1]—0,1] @
ks e e s n=Fu
P rFE’,L‘-'V” Mpoxoa Fo-+F
Tpofinys nom  yr- Hone ‘
ngu 90° wa npaTO- —I{l i wriwg | 0.4 | 0,5 ] 0,6 0.8 1
K& BO3AyXa Fp W,
t |44] 2 | 08 ] 0
Orperpactige Fot+Fa>Fe; Fa=Fe
o we| 0,41 0,6 ] 0,8 [ 1,2 | 1,4
[4 94| 4,2 | 2,34} 1,5 l
Jlasg npoieda boiayxa
{ npu =Lufly ,
Foife
0,210,406 )| 0,7 |08
0,8 | 0,5 1,5 | 4,4 | 8,4 | 20
0.4 j 0,4 1 2,8 | 5,2 { 12,3
1 0.4 | 0,7 1,6 | 2,8 | 6,3
Tpofivug noa  yr- Fa W ln Fo,Welg
A0M 90° Ha BUTHM- Jlng orseTnieuns
Ké Bo3ayxa Fo WL
e § opr Ln/Lg
Foll'y
nii 0!2 0]4 0;5 U,?
0,1 | 0,3 | 0,9 i 1 1
0,2 |—1,7]| 0,6 1 1 |
0.4 {—9,4]—-0,6{ 1 1 i1
0,6 | —21 |—2,71 0,9 | 1,1 31,2

BEXxoZ ¢ MIAaBHRM
NoBOPOTOM moTo=
KA RO3AYXa r!epea
pacilipenuul  na-
TpyOOK
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TexHMueeKas XDPERTEPACTHKA Kanapypapos KBE

NPAJIOMEHME 15

MR ALY Maoutaze [l Ab KHBGTO CeleHdm. o
ERACPEHCPR mﬁiﬂ?ﬁ no BOITYIY l D VEMI0rGrETTI0 M““'. 5
KI35-2 9,9 0,115 0,0046 53
KnB-3 13,2 0,164 0.0061 69
KBB4 16,7 0,19% 0,0061 5
KBB-5 20.9 0,244 0.0076 1D6
KBB-6 25.3 0,295 0,0076 125
KBB-7 30,4 {0,354 0,0092 152
KBB-8 35,7 0,416 0,009 174
KB5-9 41,8 0,486 0,0107 201
KBb-10 47,8 0,508 0,0107 224

Conporwenerua npoxofy eosgyxa R kanopudiepos mopenm XBS, fla

APUNOMEHKE 18

Maccoras CKOPOCTL ADHRGEHHS BO2AY- 4 6 8 10 12 14
Xa B MHBOM  CRYCIOHI, WP, Krj(_!u’-c)
Conpoturaenve R, [la 16 32 51 | 73 | 102 l 132

Koa@@lwext Tennoncpefadn 2 NaROpHRepon MoAenH KBB

NPHUNOMEHME 17

i

CropocTh SuaucHua b, Br/(w# K), upn Macconof CHOPOCTH ABMACIMN NUiiyXy
ABieRNs B RIBOM cegennie, 11/ {M?c)
Temwaai- Tt (JIOHD»
CHTEE CHTEA B
W vl |s e |7 | wiw | wim] o] R
[lap 26.2128,9|31,3133,2134,9)136,7|38,3|139,7 41,0 42.643,9)44.,9
Boaa 0.04 16,0§17,1|18,0]18,8|19,6120,2120,8 21,4 v1,8122,2122,.6]|23,0
0,05 16,7 |18,0[18,8]19,7]20.5(|21,1|21,8|22,5123,0 23,3123 81212
0,06 17,2118,4:19,620,6|21,3)22,0;22,7|23,2 93,824 1| 24,81256,4
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CxopoeTs, Huauchnn &, Br/(M K], npu maceosall CKOPOCTH AuH xeHug susgyXa
LBURCERIN B OMUBOM Cevenud, Kr/(MF )
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CRTENL <dTe A B
"1,':“’;'}: 3 4 {5 | s 7|8 39 0o | oz o3l
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