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PA3JEN NEPBbIA

TEMAOTEXHWKA

Tnasa 4 OBILIKME CREAEHHA O TEXHHUECHOH TEPMORMHAMMKE

§ 1. Mpegmer TEXHMYECKOR TEPMOAHHAIMMHKA

TexaUYecKoii TepMOAHHIMHAKOH HA3BIBAETCA Hayxa O CBOACTBEX TCRAD-
BOi SHEPrHH H 3aKOHAX B3aHMONPeoOpasoDBalHi TeIOBOH H MCXAHHYECKOH
sieprud. TeXHHUECKAA TePMOAMIIAMEKA [OJOXKEHa B OCHOBY M3ydewHd H
yCOBEPIEHCTBOBAAMSA BeeX TENIOBbIX JBiraTe/iel. ' '

Kak H3BecTHO M3 WUPAKTHKH, BO H3aHMONPEOGPA3NBAHUN TENAOBOH H
MexaHUUeCKONW SHEPCHE ydactsyer padouee Teao, B POJU KOTUPOTO, KAk
NPABHJIO, BHICTYNAKOT rasoedpasHble Teda — rasbl 4 NAphl. HcnonszoBanue
g KayectBe pabouero Tend razon H Napos oObACHACTCHA TEM, <10 OHH, obna-
425 Go/buIMM KOS(hHUHEHTOM TENZOBOr0 pPacillpenhd, MOryT TpH Harpe-
RaHWK cOBeplaTh ropasgo Goabmyio pabory, HUeM XKWJKOCTE H TBEpAbIE
TeJa,

B TepMOAHHAMMKeE BBEISHO ABA NOHATHI O Td3€, I"asbl, MOJIEKYNBL KOTO-
puXx 06/MaJaI0T CHIAMH B3aRMOJEACTBHA ¥ HMEIOT KOHEUHA®, XOTd H BECH-
Ma Manple TEOMETPHUECKME [pA3Mephl, HAZWBAIOTCA PeAJBHBIMH Ta3aMH.
Fa3H, MOJeKydbl KOTODEIX He 00J1aJ1al0T CHIAMH B3EWMOACHCTBUSA, & CaMH
MOACKYiHl NPEeACTaBAsioT co00f MarepHANLHLIC TOUKH C HHHTOMHO MAJAR-

MU 00BeMaMH, HA3HBAKTCA K/ealbilbIMH Ia3aMi. TlouaTHe 08 HALAABHOM

raze BBeleHO LA YHPQILCHHS H3yUeHMst TCPMOAHHAMHUECKHX NPONECCOB H
noayuenss OcAee IPOCTHIX PACUETIBIX Gopmy.l. _

BoasHOH tap paccMaTpuUBarT Kak peadbHoll ras, K KOTOPOMY HeJdb3d
IPHMEHSTh 3aKOHB, YCTAHUBJACIIIBIE A/ HASaJLILIX razos, Bec pecannHBIE
rassl ABAAIOTCS MAPAMH TeX HJH HOBIX KRAKOCTCH; MPH 3TOM HeM BIHKE
ras K Nepexofly B RHAKOE COCTUHHUE, TEM GoJbilie ero cBoiicTBa OTKJAUHH-

WTCH 0T CBOHCTE HISAJMBHOIO rasd.

§ 2. OCHOBHbIC NBPEMETPLI COCTONHMA Faza M MX efuHMLLI H3MEPEHNR

K oCHOBHELM Dapamerpam COCTOSHHS [a30B OTHOCATCSH: AABICHHE, aGco-
AIOTHAA TeMOepaTypa ¥ YAeJbHbIH 0fbeM.

Dagaense. JapneHrenM sooblle HasmpaeTcd CHIA, JeficTBYHHIAA  HA
eAMHALY IJACMWANH IOBEPXHOCTH TCJAa HePIeH/HKyJAPHO nocnesHed. [an-
AelHe TA3a ecTh CPCAHMH Pe3IyisTaT CH/AIOBODO BOZACACTBRS IPOMITHOrO
yKHeAa MOJEKYJ [a3a Ha BHYTPCIHIOD MOBEPXROCTL COCYAR, B KOTOpOM 38~
KAKUeH ras. MoOXeKyJaL rasa, HAXOJACh BCE BPeMs B JBUXKCIHY, YAAPHIOT
€51 O IOBEPXHOCTD COCY/Ia H TCM CaMBEIM <IABAT? Ha €TO CTeHKH.

B TexBHKe pasiAHualoT aOCCXIOTHOE AAB/ALHNE Pagc, H3OLITOUHOR NARJIE-
HHE Pug M PA3PCIKElHE Pp. [I0A A0COMOTHHIM JaBaeRAeM MOIPAIYMEBALT-
cH MOJAHOE DABJEHME, M0 KOTOPHM HAXOJAMTCA Tas. [Tog uz6niTO4HEM AaB-
JIeHHEM NOWAMAiOT DA3HOCTE MeXIY AOCOMITEHM JaBJACHHEM, OOBLIN M,
gem aTtMocdeproe, H arMOCOEePEHM AABACHHEM. Paspexenne (BaKyyMm) Xxa-
PAKTEPH3YETCSl PABHOCTHI0 MEXKAY aTMuchepAnLM JaBieHREM H aficomoT-
HBIM NABJACHUEM, MeHBIINM, YeM aTMoc(epHoe. :

PaccMOTpHM MeTOZB  H3MEPEHHS JABJACHHA ¢ MOMOILIO LI-00pasHof
TPYOKH, 3aJHTOH XKHAKOCTBIY H conBLIalomedca ¢ arMocdepHbiM BO3AYXOM
{puc. 1.1). Ecan paBieuuc B cocyje BHIUIE aTMOCHEPHOro {(puc. 1.1,a), TO
KHIKOCTL B NpasoM KoJeHe TPYOKH npubopa  yeTaHOBHYCA BLILE, YEM B
nesoM, llapnenve B cocyde (yner, CYeBHAHC, YPABROREHHBATLES AABJIEHH-
eM aTMOC(IEPHOTD BOBAYXA W jlaBjexneM croaba JKHAKOCTH B TPYOKE BBRCO-
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roll k. ChaedoBaTenbno, ¥ B NPABOM, H B
AepoM Konenax tpyoxe npulopa s cedc-
HHH € - d JABAeHWe Ha HHIKOCTL O4H-
HAKOBO, & OTCIGHA MOMHO 32KNIOYHTE,

uTo '

Page = Po -t 8pit, (I.1)
FNe Page — a0COMOTIOE (TONNOR} TABIEHAC ra3a B
COCYy e ] . Puc. 1.1. HameptHne DABRCHEA Cisa B COCYAS
o — aTMoCPepuoe Lanae e 1o 6apOMCTPY.
Fe— g B o i ; 1KTe R3- & o~ DABTT@MEE [AJA B COCYSEe  BRIUIE 3TMOC-
- yuu{pu“m CBOOARHOTO RALCHAY B LYK ihepunsn; O — dapmetne rasg B oooCyie HH-
MEPEHHA, HKe ATMUchEpROTo

P e LADTHRC T L M IKGCTHS
R — BLcoTa eTOa08 MHAKOCTH;
guh - mapacHwe cTONOA KHAKOCTH oncoTall A, BEIDAKEHHUE g TeX Xe eNHHHNAX, B KaKHX,
AQHEL JABICHHS flage M Pa, 910 AARJISHHE ABJIAETCA HIOBIIOLIILIM Fusl.
e

Cled0BaTeABHO,

Pagc = Pg T Puasi» (L.
QTCH A

Puss = Page — P6: (1.3)

Fcam Janiedde B COCYAC HHUME aTMOC(epHOro, TO YPOBEHb KHIKOCTH
GyscT BHIUIG B feBoM Konede TpyOrd (puc, L1, 6) w usmepsieMan cpena Gy-
HeT HMeTh Paspemeiue {BaKkyyM):

Pase = P65~ Pe (1.4)
HAH
: Pu = Pg — Fage: (I.5)

[IpuGoph, caymamue Aasi H3MEPERHS AJRJIEHNA rasa OOJbIIe aTMO-
c@epHOro, HA3BIBAWTCA MaHOMETPAMH K MOKA3HBAIT WsGHITOUHOE AaBie-
ghe Taza Haj aTMochepublM. B npakriuke H3OBITOUHOS ZABJACHI2 HASLIBANOT
MAHOMETPHUGCKUM AaBhcHHeM. JLJIsi H3Mepeust JaBJICHHAR MeHbIIe aTMO-
eCPHOTO NIPEMENAIOTCS BAKYyMMeTDPLI, NOKalHEBAOWIKe, HACKOTRKO Habie-
{[He rasa HUXe aTMOCcHepHOro.

YerpolicTBO MAMOMETDOR U BAKYyMMETPOB 00bIMHO OCHOBBIBATCS: HA
yp2BHOBCUIHDAIIHE YCHMHH, IEpefaioniuxcd OT Tcad, A4BJeHHe KOTOPCTO
H3MepseTCss Maccoi XUAKOCTH WIH AedopMauned pasnHvHArQ poOAa 1py-
WHH, 2 TAKKC HATPY3KOH HA NOPILIEAL,

TemnepaTypa ~— MapaMeTp, XaPAKTEPHIYHNIHA FRILIOBOC COCTOSIHEE Te-
Ja, TemMnepatypa Tena OUpcleNiAeT HaNpPaBIeHKe BU3MOXKHOTO CaMONPOH3-
ROJIKHNCO TICPEXOfla Tefid oT Teda ¢ GonplIelh TeMEEPATypol K Tedy ¢
MEHBIIEN TeMaepaTypoH. :

B CCCP pas uaMepcHud TCMOCPATYP [NPHHATH (FOrpajycHas IDTKaja
(TOCT 8550—61) u abcomwrrHan repMoidHaMHueckas mMraaa KeanBuwa.
B crorpasycroi mkatc npa ps= 101,325 klla (760 mu pr. cT.) 32 0° npu-
HUMASTCH TEMIEPaTypa Tasnus abia, a aa 100° C — Temiieparypa KHICHHA
Bonl. [paayc aTol mixantt oGo3Hadaercy yepes °C.

B a6coaoTHof repMoJHHaMBYCCKOll EKane KenbsuHa 3a HylAb EPHHATO
COCTOIMHC TeAa, MPH KOTOPOM TelIoBoe ABHKCHHE MONEKYJ TeOPeTHUYECKH
oteyreTeyer. M3 QH3HKH M3BECTHO, TTO TAKOE COCTOAHHC TACTYRACT IPH
teMicpatype Ha 273,16° {273° C) nuxe 0°C.

Beanuina rpafyca no mkane KelbBEHA IIPHHHMaeTCf PABHOH rpanycy
no eTarpaaycHoil mralic: 1° K=1°C, cnegosarensHo,

AT = At (1.6)

CBA3h Mexjy YKA3aHHDIMH MIKAJaMB YCTAHABAUBALTCA CHCIYIOMIHM CO-
OTHOIICITHEM:

T"K=C+273%

‘Vieasumii 06beM. MOJeKyAApHO-KHHETHYECKAN TCOPHA YCTAlaBAHBAET
mongTHe ofLeMa, 3aHMMAEMOro rasom, Kak NPOCTPaHCTBd, B KOTOPOM me-
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peMelnatoTes cro Meoxeryabl, OfbeM raza HaMepseTcH B KyOHUeCKHX MeT-
pax, Kosuueerso rasa  ONpPeAEsIeTCH Cro MAaccOH, DBLIPaKeHIION B KHJIG-
rpaMMmax.

ViAennELIM 0GLEMOM, v, M/Xr, HA3BIBAETCSl OGBeM eNHHHLE MACCH Ta-
33, T. &

v=V/iG, (1.7}
rng V — noaneidi o0bweM rasa, M 3
{J — macca rasa, KI.
Ogparnas BesHIHEA, Ki/M3,
o= GIV 1.8

ABJAETCH MIOTHOCTLIO, MPEACTABAAIUIEH cobod KOMHYECTBO BCINCCTEE, 33-
KJA4eHHoroe B 1 M2, T. e, Macey eAHHHEL o0beMa.

KpoMe pacCMOTPEHHHBIX OCHOBHRIX NapaMeTpoB rasa CyLIEeCTBYIOT H ApPY-
rae Na2paMeTPhl COCTOAHHA: SHTPONHA S, BHYTpeHHas sweprus U u autans-
nHs {. DTH napaMerpnl GyAyT pACCMOTPeHHBl fafLlie,

§ 1. YpanneHue cOcTCAHMA WACANDHOMO Fa3a

YpaBienue COCTOSIHHS MAeaJBHOTO Fasa, MoayueHHoe Kaamciiporow,
0OBIYHO HMEeT BHJ,

po = RT, (1.9

rie p — abcomoTHOe AasICHHC Tada, Tla;
U — VIeABEE ofbeM, MO/
R——raaonaﬁ OUUTOMYHHAA, OTIRCEHIIAR © MaCCE rasa, pammu 1 K, # HMCEOHJ.&.‘FI I A 10-
T Ta3a CBUe 3HAYEHNAC,
T — afcomoTnaa Temiucparypa, © K.

PasMeprocTs rasosoi noctossroR J#f (kr-°K}.

Vpasrenne (L.9) sBamercss ypaBmesueM cocTosHmA anst 1 Kr rasa.
VMuoxkay ofe gacTH Ha @ u yuuTHBAg, uTe Gu=V, noJiyynm yparHeHHe
COCTOANHA AN JOOOro KOJHYECTRA rasa: :

pV = GRT. {1.10)

Lenu o ypaemensu (1.10) V sameduTh 06beMOM, 3aHHMaeMLIM [ KMO-

naem (Vi), a G — MOneKyJNIPHOR Maccofi u, TO NOJAYYUNM YPABHEHHE COCTO-
ANHA A7 | KMOJIE Tasa:

£Vy = ILRT. (I.11)

B TakoM BHIC ypaBieHHe 6ui0 noaydeHo srmeppnic M. M. MetinereeBrM.

Ma sToro yparHeHHS ONPCAGNSICTCA YHHBEPCAJbHAN 1'a30Basd NGCTOSKHAA,
oTiecelas K 1 KMOJIQ (KEJIOTPaMM-MOJh) rasal:

M3 duzsxku waBecTHO, uTo MPH TeMmepaType T==273,16° K u npu nak-
nesny Py=101,335 xfla (760 mMm pr. Cr. ), T. €. NPH HOPMAalLIKX (HiKde-
CKHX yCAHOBHAX, 00LeM 1 KMOJS 10500 miaeaqasHoro rasa pased 22,4146 m°

‘(sakou ABoraipo).
~ loAcrapnsa YHCAOBLIE 2HAUEHUH nG’hema, LABACHKRA, TCMICDATYPL B
ypardenne ([.12), nonydaeM YHHBePCAJBHYH) TU3UBYK MOCTOSHAYIO,
I/ (kMons-“K)
_ 101332-22,1146
- 273,18

Tazosau nocrosiinag, Ix/(kr-K), ornecensas k¥ 1 &r .1110601‘0 raza, 0y-
ICT paBHAa

— 8314,9. (.13

R 8314,9/p: (1.14)

! Kugorpamm-mMoied (KMOACM) [a2LDBAETCS Macca BellecTRa, MECIeHHU  PUBHUA LIy
MOJCKYIAPROH MAacCe H BHPAMKEHHUN B KT,
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3pagenyic raz0ecl  nocToAHHON GepyT u2 TalJul, NPHBeIEHHMX B CIe-
IHAJBROA MHTEPATYPC, HAH ONPEASsiOT BEIYHCACIECH. '

B IpaKTHYECKHX PACUETAX Hepejko ypassenue coctoanus rasa (1.0}
IPEHMMaeTCH B BHIE

p= RT{V =pRT. (1.15)

B TenvioTeXHHKe TOPa3fo dalle HPHXOAKTCS MMCTL Z1e]10 He ¢ 0fHOPOA-
HLIM TA30M, 4 CO CMeChly HCCKONLKHX rasoB (HampHMep, BO3AYXa, NPHPOL-
HOro rasa, NpOJYKTOB CTOPAHAsS TOMAHBA H Ip.). T10d CMechi W/CAILUBIX
raszcB NOHHMAETCH MeXaHHUeCKasl CMeChr pPAazHYHLIX rasok IpH YCIORKH
OTCYTCTBHSI B HBX XWMHUYBCKHX PCAKIMH, T. €. XMMHMIeCKHA MEXAY cofoft BHe
BzaumoLeficTsyomEx, CMecs WeaNbHLEX ra3on ToXe NOAYMHAETCS BCCM
3aK0I1aM, OTHOCAIEHMCS K HACANLHEIM rasaM. - :

[t yno6eTBa pelesys NPaKTHIeCKHX 3aRav co CMeCAMH Ta30D BBele-
HO IOHATHe 0 KaXymleficd MonekyispHOR Macce cMecH razos. Iloj nocaen-
Hell MONEMaeTcs CPe/HAS Macca H3 ASACTBHUTEIbHLIX MOJICKYJISPHBIX MACC
OTHeNRHLIX KOMIOHEHTOB, COCTABIHIONIHX CMECE. - o

Kamyinascs MOJACKYJIPHAZ Macca CMECH IasoB MOMKET OHTE onpenese-
Ha H3 ypaBHeIHI :

4]

Bop == Fi g rabbgFra ity se '-I-fn!-LJ;:E i [bis (1.16)

]
LU 71, Fa, Pay ... T — OOBEMHBIE LONH KOMOOHEHATOR.

hfpannel-me COCTOSHWA CMCCH TA30D BEIEQAKTCH HAa OCHORAHHH YpaBHE-
TTHE COCTOAHNA OTACABLIIEIX KOMIIOHEHTOB CMECH H HMEET BHL :

pV= GRGM T, (l- 17)
rie Bew — ra30opas NoCTOSHHAT CMECH. '
Tlig coro YTOGL MOMXKHO ObUTo NoNn30Barbcd ypaBHeuuem (1.17), coie-
nyer olpelenuTh BeNMYHHy Ta3oBOH NOCTONHHOR CMecH Ren. LCIH H2BECT-
4Bl MACCOBLIC AGJH OTAeAbHbIX KOMIOHEUTOB CMeCH, TO rasopBad NOCTOAI-
HA" GC MOXKeT OBITh ONpcicactia IO YPABHEHHIO

Rew= g1 Rt gaRoF Za Rat oo+ 8a Rn= 304 Ry .18
[

[IC G, £2, B3 w En — MAcCOBHIe AONA KOMIUHSHTOR.

Fa30By:o nocrodinyo cMech, Jx/ (xr-K), moxHo #aiiTh TaKxe no ¢op-
My.Je
Ry == 5314,/ 1 - (£, 19)

HanpuMep, 4151 OIHOfl u3 CAMBIX DaclpoCTPaHEHHHX cMecell — 144
DO3AYXA pon=28,97 KI/KMOJb, & CHe[0BATENsHO, Rew==287,7 M/ (kr-K).

§ 4. Tennoemrocts. Honuuectso Temsna

TennoeMKOCTI0 Tela HA3HBAETCA KOJIHYECTBO Temia, HeoGXoauMoe AMs
Harpesa Tena Ha 1° : _ '

TenuceMKOCTE  H3MEDSIETCA SHEPreTHUCCKHMH CARHALIAMH — MKOYHEM
(M) Ha rpanyc CTOTPAJyCHOH IIKAJEL TeMMnepaTyp; B TEXHHYCCKHX pac-
yerax uyanlc MPHMEHAETCA Gosee KpyiHasd €IHHHUA — KEAOAXOyAb (KIK).
Ec/AH Ten/ioeMKOCTh OTHOCST K KaKoH-1HOO eAHHHUE KOJHYCCTRA BelllecTsa
(kr, HM?, EMOJB), TO T4Kas TCIAOEMKOCTL HA3BIBAETCA YARARHOHA B e¢ eFH-
Huna cooTheTerBeHHo Gyner xJIN/ (xr-K), M/ (M- K), w[lx/(skmonn-K).

B 3484CHMOCTH OT BHOPAHHCH KOJIHUECTBEHHOH C€AMHBOB BelllecTsa
PA3NLUAKT MacCoOBYIO ¢, 0GbeMAYIO £ ¥ KUJOMOJBEYK) HU& TEHJIOCMKOCTH.
MeKay HUME HMEIT MCCTO CASAYIOIYEe COOTHOIIEHHI.

gt = Pef22,4l; ¢ =po (1.20)
9



Ferr eIRAEne XONRTSCTAA BemecTsa coolmmTs (MM OTBECTH} Tenno

g B ecqH UPH STOM NPOHCXONHT W3MEeHeHHe TeMNEpaTyphl OT i mo ta, TO

OTHOIIGHHE 4 K. 1aHHoll PasHOCTH TeMAeRpaTyp npejcTaBiadcT coboit epel-
HIOIO TEIJOEMKEOCTE BeulecTRa B Ipefeaax ot £ A0 fa!

' ' cm == ¢/t — ti}s 1.2y

CpeA®io TCAKOCMKOCTh KpoMe OGOSHATEHAA Cm U2ACTO oBo3naganT ¢k

) ty

Ipenes oTHOMIENNS § K PABHOCTH TEMMeparyp npu ee CTPeMIeHHH K

HY/0 OPEACTABAAeT cOGOH HMCTHHHYIO TENAOeMKOCTb, AHAAMTHUCCHOE BhIpA-

IKeHHe JUTS ROTOPOH MOMKHO 3aHMCATh TRK:

c= dg/dl. (1.22)

B coOTReTCTBHE ¢ ONPEIEJeHNAMH WCTHHAOR ® cpefHel TEmIOeMKOCTH
MOMKHO HATIHCATR CleIyRilde BRDAMEHEA LA TEUJOTH, coobmentoi 1 kr
raaa: .

a) mpE GecKOHEUHO MajJOM H3MEHERHH TeMilepaTypsi rasa, wJlx/wr,

dg = cdly (1.23)
6) NpH H3MEHEHHA TeMNEPATYPH ra3a ot iy A0 {5, kIx/Kr,
g == £m (85—t _ (I.24)

T. ¢, KOJIHTEeCTBO TeMia, coobiledroe | KT rasa, papio MPOH3BEICHHD Tell-
AUEMKDCTH Ta3a B NAHHOM TPOICECE HA HIMEHEHHE ¢ro TeMmcepartyphl. [ns
yarpeBag®A MaccH G, KT, OT TeMuepaTypol £ 10 TeMIepaTypsl i3 norpedyet-
cs Tenna Q, kJAx:

@2 = Gt {ta — 11). (1.25)

Ecin KOMHUSCTBO rasza BHPAXKacTcd B OOBEMHHX /LMHUTAEX {uM®), 10
koangectBo Temaa Q, wlx, HeoOxoiguMoe A1 HArPeBAHNA ero OT TeMiepa-
TYpPLI #) 10 TEMIERATYPH f;, MOKIIO IIOACYHTATSE 1O HOpMYJC

Q= Ve, (t; — 1) (1.26)
EoaH ke KOAHUECTRG Fa3a BLIPpAMACTCA B KAAOMOIAX, TO

: 4
Q= !-me (fx — 1)) (I.27}

Ocofoe 3magende aas HArpeBalds {HJB OXJAXKIEHWH) rasa HMCIOT VC-
AOBUY, TPH KOTOPHIX MPOHCKCAAT HPOUCCC MOLBCAA {HJM OTBOAA) Tera.
B TenjorexHuxe HauloNee BaKIbIM SBJASETCA!

garpeBanmuc (MMM OXAAMCGEHAC) HPH NOCTOSHHOM ofbeme {puc. 1.2,a};

HarpeRaHe (HAH OXJaAeHHe) HPH  TOCTOAMIOM JARJIGHHE  [pHC.
1.2,6).

TenJoeMKOCTL B HePBOM CAyuac Ha3LBAcTCA H30XOPHOH, & BO KTOPOM-—-
n3oGapuoi H 0603HaYacTCs COOTBETCTBEHHO £y M Cp- -

Cpsizh  MEKAY 3TUMK  TEILIOCMKOCTAMU

al 8 yeTanaridsacted ypasHennem Maitepa
V=const p=oonst _
1 Eﬁ”"‘“EU:R. . (1128}

TIpu warpemanuu ! Kr rasa wa 1°C  npu
TOCTOSIHHOM obpeMe coobnlacMasa rasy Tel-
JA0TA — TCHAOCMEOCTh Oy — PACXOAYCTCH
TOXLKO HA YBeJHUeHHe BHYTpCIIEH 3Heprnu
rasa, TAK KAK BHewwsd padotra  HC  COBCP-

maercd. _
7, s [Tpu narpeBanun e | kr rasza na 1V C npw
NOCTOAHFOM JTABJACHHH Oﬁ’bEM Td3a B-.'JB[}HL‘,'I"E{-
Puc. L2, dpa caocobz moanuga
TennR . eT u cooBlLzaeMoe 1'a’3y  TellJo — TellJIoeM-

4]
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KOCTh £ PECXOIYETCHA He TONLKO H2 YBEJHUeHWe BHYTDEHREH IHePTHY rasa,
HO H H& COBepuleHHe paGoTh pacimiupeHHs. 110sToMY TeNAOEMKOCTS Cp BCET-
Ia GoJbLle, UeM TellJOeMKOCTh ¢y, Ha BeJHUUHY paloThi, cosepiiaeMoi ! KT
raza npw HavpeRawny ero Ha 17 O npH TOCTOARHOM haBACHHH.

TennoemkorTH cMeCH razop MOryT OuTh OUpeAefeHbl M0 CASAFOIIHM

dopMynam:
' MACCOBAR
. fas
Cow == 11T Geta €53 .- -}-Encnﬁz‘-giffi (1.29)
ofheMHadA
Cog =€, Fi~Cotatenrt .. Feonr, =S (1.30)

Fmaesa2. NEPBbIA ZAKOH TEPMOAMHAMMKM M FTAZOBDIE RPOLUECCHI

§ 5. flonarme o TepMogmHaMMUECHWK NpOLEccax

B npouccce npeoGpascRannd Temia B pafory yuacTByer paboyee Teno,
COCTOAHIE KOTOpOTn WaMedsieTcd, HenpepriBHoe W3MeHEHWE COCTOAHHA pa-
Sodero Tema b pesyabTarTe B3aHMOIEHCTBH ero ¢ OKpyKaiouweh - cpeiof
HA3hIBAETCH TEPMOOHHAMHYLCKHM TIpOIJ.ECCOM
UJIH COKP A0 TPOLECCOM. Fy

Paznmyivawyr paBHOBecHHle (KDa3HCTaTHYC-
CKHe] W HepaBHOBecHble nponecce. [Ipouece,
MPOTEKAWIIHE TPH 3NAYHTEJbNSH DPa3HOCTH
TEMTIEPATYP W TABMEHHR OKpYamlleld cpclll
H pabfouero tesa M CO3RJIOUIRA HepaBHOMEp-
Hoe pacnpefesieHne TeMACDATYPH K HABJCHHI
N0 BCeH macce pabouero Tend, HA3b(BACTCH HE-
papuopecHEM, Echn e mpouece MPOHCXOAHT
fieCKOHEUHO Me JERHO W TIPH HHYTOMKHO Ma- g
O} pA3HOCTH TeMIeparyp OKpyxXawulefl cpe-

OBl H paﬁoqem Tera, TO MOMHO HDOCTHTHYTE Pue. 1.3. Pannoecennift mpouecs w3+
PABHOMEPHOTD PACHPEIEJACHHS KAK TeMuepa- MEHERHA COCTORNRR rass
TYPHL, TAK M JNaBJeHHs N0 Beel Macce paGoye-

ro reqa. Taroi NDPpGece HA3LIBACTCA DABHORBCCHBIM.

Ha pue. [.3 waolpaxen HekoropmiA pPABHUBECHHHA MPOLECC H3MEBHERHA
COCTOSIHUA rasa. P4BHOBECHBIH [poUece, NPOXOARUIME B HampapJeHHd OT
cocTOAlHE 1 K cocTOAHHIO 2 wepe3 NpoMeXyTOUHHIE TOYKH @, #, € H T. [
H CBA3ZAHHKIH ¢ pacmupeduem paGouero Tena, HA3HBAeTCHA NPAMHM NPOIEC-
COM, 4 PaBHOBeCHBIA NpoLece, MPOXOARUIHA B HAMPABACHHHA OT COCTOSIHS 2
K COCTOAHMIO | uYepes Te KE TOUKH, 9TC H B NPEMOM HPOLECCE, HO CBA3AH-
HLI# co cxkaTtHeM pabouere Tena, oﬁpammm NpPOLICCCOM.

ITporeccrl, NpoTEeKAlOMMe ¥ MDAMOM W nfpaTHOM HAMpABACHHAX yepes
OAHH H Te )Ke [IPOMEKYTO'IHBIE TOYKH, HasmBawTcad obpaTtuMeiMu. Hasa ob-
pPaTHMOro npouecca HeoOXOAHME CJACAYIOLINE YCAOBHA: OTCYTCTDHE XHMHYe-
CKHX peakumii B padoueM Tesae; OTCYTCTHHEe BHYTPEBHErO W BHEIIHEro Tpe-
HAA; HaJniHe GeckoHewHO OONBIHOrO UHCJA4 MEXANHYSCKHEX H TePMHYECKHX
PABEOBECHHIX COCTOIMHH; (CCKOHCUHO MeANeHHOE HAMEHEHHME COCTONHHS
pafiouero Teaa.

TIpuMepoM TAKOLG W/ieaNH3UPOBARHOTO O6GPAaTHMOTO HpoOIECcca MOXKeT
cnyXHTH DHKA Kapdo, paccMarpuBaemnii B § 12

Ecni B pesyapraTe NpoTeKaHHg [PSIMOTO, & 3arTeM obpaTHOTO npcuec-
COB IIPOMCXOAAT HAMEHEHHH, He YAOBIETBOPHIOINHE VCIOBHAM 06PaTHMO-
cTH TNPOIECCOB, H pafolee TeJO He MPUBOJMTICH K, HCXOJHOMY COCTOSIHUIO
OAHOBPEMEHHO ¢ BOIBPALSHWEM K 3TOMY COCTOSHHIO BeeX B3aHMOAeHCTRYRO-
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UIAX T, TO TAKHE MPOLeccH Ka3LpaloTea mecBpatnvmyy. K uenGPATHMBIM
MPOEECCaM OTHOCHTCA IPOLECC CropadHs TOMMHBA, Nepeada TEIA2 OT To-
PRYMX TCA K MEHEE HarpereiM H T. J. BCe peaJbHLIC TIPOUECTh MpOTCKAIT
¢ KOHEUHOH ¢KOpOCTLIO. OHE CONPOBOMKAAIOTCA TPEHHEM, auddysuen v Ten-
JOOGMEHOM NPH KOHeMHOH DASIOCTH MexAy TCMOepaTypavi CHCTEMBL - ¥
pHewIHed cpennl. CAe10BaTeARHD, HCC OHHM IIeDABHOBECHED U OB PATH MEL

Creieth HeoOGpaTHMOCTH PA3HOOLDASHLIX PEANBHBIX NIPOTNCCCOD pas/n-
na. B mpelesbHOM —- 1eaJLHOM -— CIYUae CTENeHb HeofpaTumocti CTalio-
BUTCA OCCKoOIcuo Manofl, a npoucce opatumbim. CRARD MIHEAY nOpaTH-
MBEIMH 1 AedCTRATeNLEBME MPOUSCCaMy YCTAHABANBAIOT BHREASHHCM TONpA-
BOUHLx KO3 HLUHEHTOR, - HARICHILEYX 3KCOEPUMEHTANLIO0 OpH HIYUCHHER
JeHCTBUTE/IbHEK MTPOICCCOB.

§ 6. BHyTpeHHsa 2neprna pabouero Tena

B TeXHHUECKOH TepMOIHIIAMHKE NOJ BeTHYAEOH BHYTPeHHed SHEPrHN
NOHKEMAIOT 2aTAC SHepirvM. B TEIe, OBYCAOBICHHBIN TCIJOBHM (xaoruuCe-
KiM) ABUIKeHMcM MOJAeKYJ. Takum 06pasoM, BHYTPEHHsH SHCDIHSL 3ABHCHT
OT HHTEHCHBHOCTH TNOCTYHNATENLHOTO M KPANIATCALIOIe IRBUKEHHA MOJC-
KyJ, BIYTPUMOJEKY/IAPHhIX KoJacOaTe/IbERIX ABMMKeHHHR AaTOMOB MOJEKY.T H
OT B34HMHEOIO PACHOIOKeUHs (B3aWMOACHCTBHS) MOMEKY.L, '

KuperHueckasi aHeprus NOCTYNATEAbHOIO ¥ BPAWIATeNBHOIO ,ARBHIKCIIEA
MOJIEKYJ, a TAKiKC SHEPrus BHYTPHMOJCKYIAPHEX KOUEDATCNBIBIX JIBHIKE-
A} ATOMOB, KaK 3TQ LOKA3HIBAETCH B KHHCTHYCCKOH TEOPHH BeflCCTha, 3a-
BUCHT TOJIBKO OT TeMMepaTypil. ECi NPHEATE, 4T0 BAHANHE CHJ B34H MOJICH-
CTBMA Mey MOJICKYJaMH PABHO HYJIX0, T. €. PACCMATPURATH W IeaABHBI
ras, To BCAHYHHA BHYTpeHHeH alepriy

= F{t), . {I1.31)

e % — BIYTpeHHAsS HEPraa ! Kr Maccel rasa. :
D10 TONOIKEHUE ¢ NOCTATOLNON A NPaKTHKY TOYHOCTRIO MOXKET ObITh
TPHESITO i JUIA PCAALNBX PA3PEXERHLIX rajoB, KOTOpHE MO CHOHM CROHCT-

maM OAHIKH K HIeadbHbIM.
WasmcHellHe BHYTpeHHell 3Hepriy padouero tena He 3aBHCHT OT €TO NpO-

MEHKYTOUHKX - COCTONHHE M CupesIeNAcTeA NoMI0CTHIO BEANYAHOH Cro la-
Yya/JLHEX H KOHEUHBIX 1APAaMCTPOD
AL Uy — Hy, _ {1.32)

rae ul—anaqenne.' RHYTPEHHCH JNCPTHH B wananbALM cocTosumi, JLw/fur;

{ty — DIATEHHAE BHYTPEHHCH JMepPrHH B KOHEUHOM COCTOIAIHH, JLsfwr.

Ro BeeX TepMOJHHAMHYECKHX IPOIULCCaAX, ed v==const, 1. ¢. pabouee
TeJ0 He pPacliHpACTCA H HE CUEt‘.pIIIa'BT'[}aﬁOTI:T, coofaemoe emMy TemAo
g=¢o(To—T)) HIeT TOABKO Ha YBeJHYEHHE ero BHYTPCHECH JHEPTHHM, T. €.

us — ity = cp(Ty < Ty). (1.2%

Jlas BECKOHEUHO MaJOTO H3MEHEHWA COCTOARMS di==cpdl. Buyrperwas
IHEPTHA TEAA ABJIASTCH HAPAMETPOM COCTOARMUA,

§ 7. PaGora paclumperus u oHatig pabouerc Tena

Ecau paboucmy Tedy coofillaeTes memsio, To B o0leM Ciayyae namMeHd-
e1eH HC TOALKO BEYTPEHHWS SHCPrEA, 10 MPH paciliupcHAm padoderc Tena
CoBSpUlagTCT W MCXallHYecKas padora. '

IIna ciupesedenna paGdTH  paSouerc Tead YAOOHO BOCUCAB30BATHCH
rpaGHYCCKHM HK30OpPaMeHneM MPOLCCCOR B KOOPAHHATAX p—U. Ha puc. 1.4
B 3TOil CUCPeMe KOOPAHHAT npeacTaBied npoucce /-2, BRASAMM yuacrox
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Nponecca, & KOTOPOM MPOHCXOTHT GeCKORETHO Majoe HiMeHeHWe du yiesk-

noro obweMa palouero Tema. JlaBaelne Ha 9TOM yuacTke PAaBHO TeKYIICH

opjtwaaTe p. Toria MA0IIEAL FTeMEHTAPHOH  3aITPHXODAHHOH Tpaneuuu

df, TpUAAMaeMOoi RRHLY ManocTd dv aa nps-

MCYTOJBHHK, paBla pdv. d 12,%, %)
HMurcrpupya a1y BeJdMMHHY IO BCEMY IpO-

neccy {—2, nonyaaem 25,5}

(4

2 \
= [ pdo, 1.34 % T
f _Epo (1.34) (D

|8 o

Ilpoussesenne pdv wmeerT pasMepHOCTD A
paborhl, npouseoauMoll 1 Kr padouero Tena, -
Hu/ur.  Jas narisigoct MoxED OpelcTa- ' s
BHTD, YTG 1 Kr pafioyero Tena MNpH  COCTOS- i
Hun I (p, vy Ti) DACIHPACTCS B TUJIMHAPE  Pue. 14. Pasora pacmuperun pago-
(cM. puc. 1.4) no coctosuua 2 (pe, vs, Tp). Yero Teaa n KawpaMHATAR DD
JaemenrapHan  pafioTa, cOBeplIACMas 3THM
KHJIOTPAMMOM paboyero 1e14, Npn NepeMellellHH NOPIIHA HA BeJEYHNY ds
NOAy9acTed pasHO#

R

lil

dl = pFds, {1.34a)

Tle p — NepeMENHoE NABJSHHC rada Ha HOPIUeHh, [1a;
F— nnomans nopinus, m?;
§ — NepeMEIlenHe IApINHSA, M.
Tak Kax Fds=dv, o dl= pdv.
Pabora pacmwpenus {, Iux/xr, paGouero reaa ® nporecce f—2

2
1= pdo. (1.35)
[

Cpapmupas supasenna (1.34) n (1.35), wMoxHO YCTAHORHTE, 'ITO B
CHCTEMe KOOpIullaT p—vu UOHAaAb, OFPRHHUCHHAS KPHBON Npolecca, ABY-
Ml KDAHHHMM Op/MHATAMH H OTPC3KOM alCouccH MEX Ay HHMH, rpatduie-
CKK HhIDAMAeT PaboTy, coBeplUieHHyI0 | Kr padouerc Teaa (rasa) B mamnnom
npouccee.

I1pn ymenbimennn o6bema rasa, xorla Hopilels 6iyler ABETATECA cnpa-
BA HAJECBO, MOJNyuKM Ipouecc CiKaTHsA rasa. CosepllaeMas npd 3ToM pa-
0oTa NasLiBaercd paGoOTOH CKATHS rasd. PabGory cxatna BRIMHCIHIOT MO
TeM #e POPMY/IaM, 9TO W pafoTy pacluupcHus. B stoM cayuae 1us | Oyayr
HOIyHaTeCA OTPHIlATENbHBle 3HAYCHHA; 970 OYJeT CAYMHTL NPHSHAKOM TO-
ro, 4o paboTa COBepUWacTed BHeLIHeH CPeIoil 11ak rasom.

Patora pacuiupenss canTaercs NOJIOKHTENRHOH, 4 paftorTa CKATHE —
OTPHIATCNLHOW. B oTauuMe OT BHYTpenHefdl SHepruu paGora 3aBHCHT OT
XdparTepd NPOTEKAHUA NPOHECea H He HABASETCH NapameTpoM COCTOHINA.

§ 8. MepBbli 3aKOH TEPMOGHHAMMKKM

ITepnblii s2K0d TePMOAHHAMHEKE SBANETCT YACTHLIM caydaem BceoOUlero
3AKOHA COXPAHEHHS H NPCBPALCHAA JHEPIAH.

STOT JaKOH YCTAHARIWBAET OCHOBHBIE MOJOMCHMS BISHMOUpPEBpaILECHHS
TCONa M MeXawuueckoi pabOTHl, a TaKXke SKBWBAJEHTHOCTb 3THX NpcDpa-
mexa#t. Ecny, manpamep, B HEKOTOPOM TEPMOAHHAMHYECKOM Mpollecce Tell-
710 TIOJHOCTHIO IpCBpanlaeTcs B MeXaHHYecKylo pabory L, To, coriacuo
ITOMY 3aKORY,

L/Q = I = const,

rae [ — MeXaHWIacKAl SKBHBAJCHT Tenas, oOpaTHAA ReNHUHHA rotopore 1/f=A4 mazunaer-
CH TEIIOBBIM 3RRWBAJICHTOM MCXAHHYECKOH SHEPTEA (pasoTwi}),

B cncreme emmmmun MKICC  A=1/427 KKad/(Krc'M) H [=
=427 Kre-M/KKad, .
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B exupunax CU temaora « paBora H3MepsaoTes B Axoynsx (JIxk), ox-
BHBAJICHTH SHEPrHH CTAlIOBATCS DABHLIMU erHHle B Q=L

B sHepreTuxe B Ka4ecTBe CIMHHULI PAGOTH WM SHEPUMH 1THPOKO IpPH-
Mensteres 1 KuoBatT-dac (cokpamiento 1 kBr-g); 1 kBt -9=3600 wJx.

Iepseifi 3akoH TEPMOAHIAMUKH OBHUHO GOPMYIHPYIOT CACOYIONIEM 00-
pa3oM: NOAROAMMOe K pafoueMy Teay TEONIO PACXOAYRTCSA Ha MSMeHRHHC
BHYTpeHHEH IHCPTHE M copepiienre paboTul. IIpH HCCTeJCBAHHH TEpMOLM-
HaMHICCKUX MpPOUeccOR MepBLIE 3aK0H TEPMOLHHAMHKH BRIPAXKAIOT & MaTe-
mataueckoll gopme. JonycTum, uto B MHIRIAPE ¢ HOABHMELIM NODIIHEM
waxofuTcs | kr paGodcrc tena (rasa). Ecan x stomy paGouemy Tenmy IoA:
BecTn ¢ (I2K) Temuaa, 10 COCTGSHHE €0 H3MEHHTCS {ygesnuaTca TCMNepa-
Typa M 0ObeM), MOpLlelh epelier B JAPYroe MOT0KCHHE H pabouee TeJID
mpr yroM cosepsunt ! (k) paborm. PasHuaua MeXjay KONUYCCTBOM
Temaa, NGABCICHNOr0 K paboyemy Teny, W COBCPIZEHHOR AM paloToi Bhi-
pamaeT u3MeHeHHe BHYTPeHHSH SHEPruu Tena.

TakuMm ofpascM, MOXHO HaTHCATL

g ~— [ == Ug — uy (1.36)

_ g= (45 —m)+1, (1.37)
rie g — KOJAHYeCTRO TeMIZ, NoABcAeHnoro ¥ | Kr raza, J{xk;

Hg—U&; — HIMEHEHPe BHYTpeHHed snepruk L Kr rasa, Jl#;

[ — xoaunecTBo padoTw, coyepuraemolt 1 wr rasa, Jx.

VYpapmenne (1.37) upemcrabaser cofoff MaTeMaTHIECKOE BHPAKEHWe
MlepBOro 3aKOHA TePMOAMHAMHKM f/A KOHCUHOrO H3MCHCHHA COCTOMHMA pa-
Gouero Teaa (rasa). Owo NOKa3BIBAET, YTO TOABOAMMOe K pabodemy TCay
Tenno PACXOAYeTcA Wa HaAMeHCHHe BHYTpPEHHel SHePriH M Ha COBEpLIeHHe
paboTH. _

Iins GECKOHewHO Majoro H3MCHCHHSI COCTOAHMR pafouero Tesa (rasa)
ypaBHeHHe NepBOro 3iKOHA TEPMOIHHAMHKH HMEET B/,

dy = du - df, {1.38)

rae dg.~— DecKoHETHO MATOe KONHISCTEO TENNd, TEaefr;
di — BeckoHeTII0 MARGe WaMeHeHHe BHYTpeHHCHA sHeprHH padosero Teqa, JUK/KT;
dl — GeCKOHRTHO MAJ0R KOJANIeCTRO cosepulacuoil paborn (di=pdv), Jix/xr.
Ecayx B TepMoAHHaMHYECKOM Mpollecce HaxoauTcs He ofuH, a G Kr pa-
Gouero Teaa, TO KOJHUYGCTBO YHACTBYWOLIEro B Npouecce Temna @, Hx, Oy-

HAH

JeT paBHO
- Q = Gq. (1.39)
Komuvecrso copepmracMoil paborer L, [k, .
L-=GL. (1.40)
HaMeuenue BHYTpeHsesl yRepran, Jx,
Uy — U= G (45— ). (1.41)

B 3aBHCHMOCTH OT XapakTepa Ipoilecca H ero HANpABJAeHHs XaXILIH B3
yJIeHoB, BXOAAIIHX B ypapHenre (1.38), MomxKeT OHTh MOJOKHTENBHBIM H
oTpHUATeNbHbIM, Konuaectso Tenaa, NOABEJEHUOro K pafouemy Teny, CuH-
TaeTes GESHUMHON noaoxHTenpnofi  (dg>0), 4 oTBeARHHOIC — OTPHEA-
teabitol (dg<<0).

§ 9. DHranbMMa rasa

YpasHeHHe NePBOr0 3aKOHa TCPMORMHAMHEKA (1.37) MOXHO HATHCATH H
B CACAYIOWEM Bujes
dq = du-}- pdo == de -I- pdo—+ edp — vdp = d (u-- poy —odp.
BesyyHHA #-+pr ABAfETCA NAPAMETPOM COCTOHNWA, KOTOPHIEE 0503112~
yaercs uepes i, JIK/KD, 1 HazpiBaeTcd SHTaAbIHER:
' { e utpo, - {.42)°
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Toraa
dg = di — vdp, (1.43)

Ypasrerwe (1.43) npeacraBasier coboli, kak u ypasrenne (1.38), ana-
AATHYECKOC BHIPa’KeHHe MEPBOro 3aKORa TCPMOIHIIAMHKA ¢ TOH pasHrued,
TTO BMECTD MapaMeTpa COCTORHHS ¢ BBeJeH NapaMerp COCTOAHUA L.

TIoNATHIO «3HTAIBOME> MOMKHO JIATbH cAcIyiomiee noackende. Ilyers B
neankape mojx  nopurdem (pue, 1.5} maxoamTtes 1 kr rasa. Ha popmens
CBepXy HOJOMKeH Tpy2 (7, ypaBHODCINHBRIOWMH NaBJeHWe raza p. Ouesni-
Ho, yTo U=pj, rie [ — AgomaAb OOpiiHd. Bes cuereMa DAaXOZHTCT B pae-
HOBCCHH.

B atom cayyae sueprust cucTems {1 kr rasa #
rpy3) dyaer papBHa:

u -+ Gh=u-pfh,

rfe & — BHYTPEHHAR 3HCPINH Iada; %/’//ﬁé/ﬁ
SR

(iR — MATEHNHAIbHAR SHCDIHY I'PY3a, NOAHTTOID HA BHICOTY k. -E -Td'll']'""*‘d <

G-FF

Tak kax fh==v, 7. e. oObemy ] Kr rasa D UH- 1
JUBAPE, TO MOJHAN FHEPTHA CHCTEMBL PABHA U-i-pu,
T. & BEMTHYHHC 3HTAALNHH rasa. *1
DHTAJBOKIO MOXHO CBSA3ATL ¢ TENJIOEMKOCTLIO
npd NMOCTOSHIOM AaBaAeHHH. Jlast 3Toro NOACTABHM
B ypamaeHnue {[.42) BMCCTO 4 W Py UX 3HAYEHUA
npr Temneparype T, T. e. u=¢, T n pv=RT.
TOI‘;‘la Put. 1.5, Cx'eua, NOSCALSIOBIAR
NoSATHE €aHTAAMODARS rFas3d

l‘zfvT—E_ET"' (Ci} ] R)T

HJIH
iy T, (1.44)
TAK KaK
C;r; |[_ R == Cp-

Ecau orcuert 3HUTAJABIOHH  RECTH OT HOPMadbHOre COCTOHHES, TO TPH
L p==CONSI,
{ = {:p T. {],443:!

Takum ofpa3oM, sHTadbnus raza npw tTemncparype T {urm ¢} uucied-
10 paBHa KOJHM4ECTRy TENJa, KOTOpoe MOABEAEHO K rasy B 1potlecce Harpe-
ganus cro ot 0° K (Ham or 0°C) ao remnepatypsl T (uad f) npu nocTods-
HOM AaBieHdd. B TCPMOIMIIAMHYUEcKHX pacyerax oOLIYHO MPHHHMAIOT He
a6CONIOTHOe 3RBAUPHUE SHTAJLHHUU, A ce H3MeHeHHe. B TennoTeXHEUECKHX
CHPABOUHMKAX NPHBEUEHW 3HAUCHUS IHTAJLINM PARA BRIUECTB B pasani-
HbIX COCTOSINHAX. '

§ 10. Tipoueccsl ameHeHHA COCTOAHMA HACANBHLIX rasos

B TepMoAHHaMHKe KHadalie pPacCMaTPHBAIOT TAK HASHIRACMEBIE OCHOB-
Hbe [PONecCH H3MEICHHA COCTOMRHA HAsaALHoro rala. Takux Npoueccos
yeTaIpe: 1) M30XOPHHA (NPOTCKAIOIAE MPH MOCTOAHHOM 00BeEME); 2) Hio-
fapHE (MPOTEKAIOWHE IPH MOCTOAHHOM JABACHHH); 3) HM30TEPMHYECKHE
(ApPOTCKAIOWHA NPH NOCTOABHON TeMRepatType); 4} agnadatuul {DpoTexa-
ompil Gea TemacoGMesa ¢ OKpyXaiolleH cpegoil). 3aTem paccMaTpEBAIOT
ofubnarEl npouece (NOJNHTPONHALI), N0 OTHOWCHHI) K KOTOPOMY Hepe-
YyHCACHAEIE TPOLECCH ARGHIOTCH JACTHHMMHE CYIaAMH.

PaecMOTpeHHBIM TpoNecTaM UPHAANT MATEMATHUECKOe BHpAaXKEHKE H
oroOpaxKamwT ux TpaduYecKl, ONPEAIsa KOJKRIeCTBO YYACTBYIONUCTO TENaa,
BeNHUYHIY COBEPLUISHHOH PAGOTH H W3MEHCHHC BIIyTPEHHEH 3HePrumn, 4 Tak-
3Ke BRISBAHIOT CHA3E MCKAY HApaMerpamMH COLTDWHMA ra3a B Hadane H

B KOHIlg 1pOIecta,
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a} o} _ Lg} '3}
PA ooepunl pyibwt) 2w

t

Ko, o T
frJU; J)b.

Puc, 1.6. (HOGHIE TepMOJHEAMHUSCKUE TIPOUECCH] w KOODAHHATAX p—u

Hzoxopuenli nponecc (v=const)} cosepuraercs, HanpHMep, B TEPMETH-
YeCKH 3AKPEITOM COCYAC IpH HArpeBaHHM HAH OXJaxiIenwn rasza. ['padu-
YECKH B KOOPAHHAETAX p~U HSOXODRWH Hpolgce MANGpa:kaeTcd  TPAMO
JiHHel, mapaanencHoli ocd opammar (puc. 1.6,a). Ilpn HarpeBaHuH rasza
TaBAcHHAE W TEMI’IE]‘I.’&IT}'FH BOSI]BCTZ[H'JT, mpH OXTaMIeHMHE NOBHHAKTCH. -”H'-
HES, M300pax41010ds M30XOPHBIH 1IPOOecc, HA3hBAETCA HIDXOPOH.

Coaas MEKAY napaMeTpaMy UAXOAAT H3 ypaplenui Zas uaanmnoro H
KOHEUHOTD COCTOAHHH Tasa;

piv=RT;; pyv=RT;

Pasgeiup nepBoe ypaBHEeHHe Ha BTOPOe H NPOH3BEALd COKpallienue, To-
JEYUHM:

s =TT (1.43)

3T0 COOTHOINEHWE TIOKAJILIBACT, Y4TO H HIOXO[HOGM IlpD]_lfc‘.C(‘.E! Jlargeride
ra3a gdsMeHsdercs IPAMO IPONCPLHOHAMNEHO ero aBCONIOTHOH TeMmmeparype.
Tax gak B aTOM HPOHCCCE cObeM rasza OCTARTEA TMOCTOAHHBIM, TOQ, DUYEBHIHO,
HEKakofl padoTH "e cosepmaercd ({=0). 3To BUIHO TaKikKe U3 VDABHEHHS
(1.35) mpu dv=0.
YpaBReHHe TIePBOro 8AaKOHA TEPMOAUHAMUKE Opu dv==0 MOMKHO HANH-
C4ThL B CACAYOIICM BHAC:
dg, — du (1.48)
HJIHU
gy == Au, (I,46a)

DTO ZHAUAT, UTO B WIOXQPHOM Npoilecce BCE NOAREIEHHOe (MJIH OTBe-
AEHHOE) TeIJIO HIeT Ha YBeJHYeHMe (HJIM yMCHBUIRNIME) DHyTpenicH

AHEPTHH,
Ho no ananornn ypapnenns ([.24)
Ju = Cgr (T3 = T4)s {1.47)
Caenosatedblo, Ay, Hx/KT,
Aty = Cp (T3 — T (1.48)

s onpenenerns KoawndectBa rtenna Q. X, HeoOX0AMMOTO ANA H30-
XOPHOTO NpoLecca, B KQTOPOM YyYacTByiorT G, kr, unu V, M°, rasa, ¢popMyna
(1.47) noayuaer eaj

Q,=Gc  (Ty=Ty) = Ve, (Ty—Ty): (1.49)

H3obapuuit npouecc (p==const), ITpomeccw mnogorpeRa BoO3oyXa B
TONK2ZX M HAIPeBAHHA BO3AYXAa B NOMCIISHHM TIPAKTHYCCKH MOTYT PaccMar-
pHBaTLeA Kak Hachapuwie. [paduueckn B KOOpAUMHATAX p—v 3TOT NPOIECC
Hzobpaxaercs OPSIMOR JHEHCH, NapaxdeanHod ocu abemHce (pue. LG, 6).
Sra UPHMANH JIIHHR HAZMBAETCA H305apoil.

s ypaBaenus COCTOAHNS HACAJLIOLO rasa CAgJlyeT, UT0 [PH p-=const

wfvg == Ti/T3, (I.50)

T. e. B H3o0apHomM npoigcce 00beM H3MEHAETCA NPSMO [ PONODIHOH2JBHO
ero 20COJI0THOl TeMnepaTyDe, B 3TOM mDOHCCCe HacTh TENAA. N0iBeieHHO-
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ro Kk pafioueMy Tely, pacxoayercs da coBepliende pafoTsi, A4 wacTh — HA
WAMCHCHMC BHYTpeHuef sucpruu Teaa. Ypaswedwe (1.50) sbasercs mare-
MATHUTSCKHM KHIpaMcHdeM zaxona lei-Jhoceaxa.

Patota lp, JK/Kr, COBEpPHICHHAR MACCON palotero tena B 1 «r, onpe-
qeaseTes 3allTpHXOBaHuoi wiomaisio '—2—2'—f—I1, PACNOOKEHHO
0L JHIHEH Ipounecea, T, e,

Uy
Ip == deU=P(Ui"—UL]s (T.31}
Uy

Ecaw B ypasHenue (1.51) MOACTABHTE BMECTO pUy M pU; HX 3HAIRHNS H3
ypaBHeHua coctonuus rasa puy==~R7T: i pu=RTy, To noJyIHEM
= R(Tg—T4). (1.52}

Ipu To—T1=1°C '

ip=R. (1.33)

Taxkum 06pazaM, rasopasl TNOCTOMHHAT R papia pabore pacHIdpeIIHsL
1 kr rasa B H300ADHOM TpoUCCCe IIPH H3MeHeduw TeMIACPATYPH Hd 1° C.
Taxon (pH3HUecKH# cMLICT ra30Bof nocroduiod R.

JLas mboro Konuuectsa raza Lp, LK,

Lp = (IR (Tg-'— TI} B (1.54]

KoasoecTso TCIMaa, HeOGX0AHMOe 147 OCYLIeCTEAcHAS n305apHOrO Tpo-
uecca NpEMeHdreNbAO K | Kr rasa, onpelcAfercd Ha OCHOBAHWH MCPBOro
33aKOHH TePMOJIHHAMHKH

. gp — Au-i-1
WK ¢ yueTom dopuyan (1.52)

dp = Com (Te-—T) +R{Ty—To = (omFRY(T: —T))s (1.55)
HO
Gy T R = Cpms
CIICA0RBATCALIIO, &p, /KD,
Gp == Cpm (T2— T {I.586)

Eeiin B H})OU.E’-‘CCG VUACTBY T G, KI, HOH V, MS, raza, 79 Q;’!, IL?K,
Qp == ey, ATy — Ty} = Ve, (T, — 14): | (1.57)

HauvmeM ypablicitde Nepeoro saxoHa TePMOIMHAMNKH AJid K300 apHOFO

1 polCeCa:
dgqy — dg —uvdp;  dgy = di3 {1.58)
gp =iz i {1.69)

opmyna (1.59) roKa3HBaeT, uTO TENsO, coofulaeMoe Fasy B naobap-
IIOM IPOLecce, HACT T4 YBeIHYeHHe CrO SUTA/LIHH.

Waotepmnueckuii npenece (T==const). B koopaupparax p—u 3TGT [PO-.
nece naobparkaerca pasHoGouNOl runepGonox (pre. 1.6, 8). Ilpouecc I—2
oToBpaiiaeT H30TEPMAUYCCKOE PACHIMPEHHC Taza ¢ HOLBOAOM TCclAZ, a Ipo-
gece 2-—1 — H3OTEPMHUSCKOE CHATHE rasa.

Jfas BLIBOJa COOTHOMIEHWH MeXKiy NapaMeTpamH B 3ToM Ipouecce Ha-
nuitieM vpabsHenne Kiameiipona ANA HAYEABHOTG B KOHEUHOID COCTOANHHA
raza:

pivi=RT; piv;j=RT:
M3 3THX ypaBHeHHH aX0IHM
PO = PaUi {1.60)
HJIH
polps — afvi; - {L.61)

2— 428 17



T. €. OTHOIEHHe AOCONNOTHBIX IaBJICHAY 0ODATHO NPONOPUHOHANBHO OTHO-
mweRAr 06heMoR (3akon Boltlna—Mapuorra).

Tak kak mpouecc H3IMEHCHHA COCTONHHA Ta3d APOHCXOAMT TIPH NOCTOAH-
HOH TeMieparype (di==0), BRYTPEHHSS 3HEPIrHA HC H3MeHHETCR (u==const)
W Au=0,

ITepBeIfl 3aKOH TEPMOJAMHAMMKXL B CAyYAc H3OTCPMUYECKOTO Hpolecca
NPEMET R,

day == di; - (LY
HJR
qr =1y, (1.63)

T. @ B H3OTEPMHUCCKOM NPOLECCe BCE TEMMo, COOOLIEHHOS TNV, pPacXolyeT-
el Ha COBeDIUeHEe BHellNefi MeXaHuueckoll pafoThl.
PaGora B naoTepmuueckoM npouecce ONpeaenscTes ne obuied dopmyae

I == _rpdﬂa

Tt

W3 ypaBAeHHs COCTOMHHA Ta3d HAXOAHM: p=RT/v; cacaoparteanno, I,

JK/Kr

uz .
d ) 2
I = RT (+3-=RT1n3—; (I.64)
v U Uy
2}

Ppagmueckr  3ra paBora mupamaercs maomajeio /—2.-% 1]
(puc. 1.6, 0). Copmyay (1.64) MOXKHO B COOTBETCTBHE ¢ COOTHOINOHWeM na-
PaMETPOB B H30TEPMHYICCKOM MpoUecce HANHCATh R PasARUHEIX BUIax. Ha-
npuMep:

. - _ i
.-:}=RTJH&; = piv;in—:_

£y Ut
Py (1.68)

2

=pivin K T.J;

Hasa G, xr, raza Ly, JIx,
Lf == fo‘.

Ha ocvoBanun Bulpaxenin (1.83) xodmuecTns Tensa, foABEACHEHOTO K
rasy, b H30TCPMHUECKOM NPOLCse YHCAGHHO PaBHO palboTe pacindpests
onpejensercs 0¢ TeM xe dopmyaan (1.65).

Apuabarasti nponecc. HeoGxoaumum ONPEACAAIONEM  VCIOBHCM
aauabaTHOrO MPOLECCA SBAACTCS AHAJHTHUECKOES BLIpaxenue dg=1{, o3Ha-
Haiolee ROAHOE OTCYTCTBHe TefaooOmeRa. IlapamMeTpe COCTOSHMS p.ov, T
B 2ZHA0ATHEIX NpOUeccax H3Mensioren. TIparTHUecKH amiadaTHml npouece
MOKCT NPOHCXOAHTL (pH PACITHPEHHE AN CHKATHH (432 B LMJHNADE, CTeH-
Ki KOTODOTO HETENIONPOBOJHN, WA NPH TPOTEKAHMH HPOUELCCA HACTOMLKO
BetcTporo {MraoeeHHOrO}, YTO TEOAOGEMeH MeKAY paloudm TENOM H Okpy-
Hapuled cpelol N¢ yeneraeT NpoHaoiTH.

[Ipumednn k apsalaTHoMy npouecy MepeHil 32KOH TePMOAHHAMHKH,
IOty I M

orcwga dlay=—du, urn
lag == (us —u,), (1.67)

T & paboTa npu aguaGaTHOM pacIIHpEHHE MPOUCXOANAT BCAESJCTBHE U3Mé-
Hends (yMeHBINCHHS) BHYTPeHHER SHEPTHY pabouero Teaa,

1M



WUceaeays ypasnenwe (F86), mMoXHO YCTAHGBRATE, &70 K anuabaTHOM
npolecce WACANLIIOTO rasa MOHKIY JaBaedves P H YIC/AbHHM OfFhEMOM D
CYLIECTBYCT CHeAYIOUa s 3aBHCHMOCThS : :

pu == const, (1.68)

rie R=ep/ty — MOKA3ATENL 2AWAGATH, JAR GHIOATOMHERX [AZ0R pasitmi 1,67, nas oByx-
aTOMHEIX — 1.4, s TpexaroMunix — 1,29, aum pranhuex ra3os BeIHHRNA k RABUCHT OT
TEMLCPATYph; ¢ TEOBLILICHHCNM TeMneNATYPHL BUAHTHILA P yMeHhIATICH, .

YpasHcuue (1.68) jmax npouecca 1—9 momer OEITH 3ANHCAHO B BHIe
Pripe == (Wafv)*: (1.69)
OTtcxofla ciAcAyeT, uTo B anpabaTHoM nponecce  OTHOIREHNE JaBICHH{
o6paTHO DRONOPIHOHANLHO . OTHOUIEHUO 00 LeMOB, BOSBEACHILIX B CTENEHb,
PABHYIO NORA3ATEAI0 aAHAGATLL
Vpapuewie, DHpaKaoulee 38BHCHMOCTE MEA(TY AADBMCHUEM i TeMnepa-
typoll, B agualarHomM Hpouecce HMCET cAeAVIOMmKE BHE (DpHBOAHM Oex
DHIBOAA):

k
pulps — (T T (1.70)
Pafioty B aAHaGaThoM nponecce fan, JLK/KT, MOMKHO OTNRCACAHTE B3

ypaedeunss (1.67), BHPA3UB B HeM H)—Uz UEPE3 co(71—7T>), 7. & 3aMUCAD
€ro B Bu/e . '

Tam, — €y (Ti— Ta): {I.71)
HssectHo, uto T=pou/R, Toraa '
P

. Ian= R : (1.73)
HO TaK KAk o : '
CD’R T ll(k — 1})
TO
Py Uy — P35 ,
lag — l—lk—:—:m : (1.7

Tpaduweckr 3ra pafora BEpaKacTes IVOMABID [—2-2—1"—1
(puc. 1.6,2)- :

®opMyay s ompeleneHus pafoTH, MCHOABIYA YpaBHeHHE COCTORHNY
raza, MOXKHO PEACTABATE B BHAE

R
fan= T — T2 (L74)

=1 L :
Ps iy Pz \ 7"
Ligo=—— |1 —=[—1% |. 1.7%
A 53"—1[ (Pl) } { :

Annadata B KOODPIUHATAX P---U UPHHATACKHT K ceMmeficTsy Hepaplo-
BOUALIX THTepGoIMUCCHHX KPIUBEX {CM. PHC, 1.6,2). Tax kak £>> 1, agnaba-
Ta npodieT Hosice KPYTO, HEM HIOTEpMA. '

Moantponustii npopece. [TOANTPONHEIM HPOUECCOM UA3EIBARTCH HPO-
Hece, ¥ KOTOPOM MOLYT W3MEHAThts BCe PAl¢e PACCMOTPEHHLIC OCHOBHLIE
mapaMeTphl 1a3a, T. €. A4BJNEHHC, ofLeM M TeMIcpaTypa, Mdk TOJMLKO HeKO-
TupHIE 43 HHX.

Y p4BHCIIHE NOJHTPONHOrO MPOUECcs uMeeT BRI

put = const, (1.76)

HdJin

[AC 7 — MOKAZATCIL NOSATRONE, H3MEHSIMBACA A3 Pagiblx TNOURCCHR or 0 a0 oo,

PaccMOTpeHi e HAME TepMOAWHaMHeCKhe 1POLCCCLl SBARITCA HacT-
ILIME CAyYasMH OOJHTPOGHOLO [TpOnecca,
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Jefictsurennko, nonaras B ypasucHmu (1.78) n="0, Bynem nmers p=
==const — u308apuLri NPOUECC; ecnu n==1, TOo pu==consi, T. c. H30TCPMH-
YeCKHH IIponece; npH f=k YPHBHRHHE HPHMeT BUY pu*==const, T. c. agua-
fariLi nponece; nmpm naoo NOJIYaHM v==cofnst, 1. e, H30XCPHHI mpouncee.

Dopmysa gas padoTu B DOTHTPONHOM 11POLECCe H {POPMYIR, VCTanan-
JAHB2I0HIHE CBA3L MEX/y NApAMETPAMH, AHAJOTHUHE TAKOBLIM B amuagar-
HOM NpOHECCE, TaxX KAK YPaBHeHHH STHX IPOUeCcoB COBCPUTEHHO OQNHIIZKORL
HO POPMC H PAITHUIIOTCA TONRKO CYKBCHURIM 0803HAUCHHEM TOCTOSIHHONO
MOKABATENSA ¥ .

Hanpumep, dopmyaa amy padoTel B mOAMTPONIOM nponecce [y, Jix/xr,
EMECT BHI '

q P Py
;r]]=-_"_'__"_
n—1

PopMyaa IaA ONDENSTeRHA 3ARUCHMOCTH MEXNY JIABJEHMEM § 0b-
eMOoM

: (1.77)

pilos = (vafu)?, (1.78)

TennoemkocTy, waeaanunro raza s MONUTPOTTHOM [IPONEcte  ONPeACAneT-
¢4 10 YOpMyc (1pUBOIUM Ges BLIBOAa )

n—#h
Cﬂ_ ={p 1 (I . 79}
n—1 :
Komuecteo tenna Gn, J3K/Kr, B TOJUTPONHOM IPOLCCee
P
gn — (Tg—Ty). {1.80)

n—1
Ecan B nponecce Y4uacTeyer {, xr rasa, 1o Qg, Ix,
Q[[ = GG',,;- (I. 303)

Tnaaa 3. BTOPOW 3AKOH TEPMOAMHAMMKH

§ 11. Monatve o kpyrosom npoyecce

" Maa paborw mo6ore Temiozoro ABETATeN HeoBX0AHMO, uTofn pado-
JEe TEINIO, ¢ NOMOLILK) KOTOPOTO TensoBasy IHCPIUA NPCBPalLaeTcs B pabo-
TY, COBEPIUATO 3AMKHYTBI nponece n BO3BPATHIOCE K CBOE NCPBOHAYANL-
HOe cocTOfEKe. DTOT 3aMKHYTHE Npouece Ha3bIB4eTCl KPYTORBIM IIPOLCC-
COM, HJIH LHK/IOM,

PaccMoTpuM UHRa B KoOpIHHAaTax p—v (puc. L7,a). Jouycram, yro
Ha yqacTke I—a—2 makna k pabouemy Teqay NOABOAHTCH TeILIO g, A Ha
yHacTKe 2-—6—] OTBORUTCH OT HCrO Tenuao 2. Ha yuacTke I —a—2 gauno-
o UuKA3 paboves Te10 PaCIIHPALTCA U NPOHIMOILT IPH 2TOM HOJCIKHTEN bhe
Hywo pabory pacumpenun f—a—2— 3 —4—f []a APYyroMm ygacTtie patoyee
TCIG CHHUMALTCA O JuHHl 2—6—/ ¢ 3aTpatoii PaboTH eXaThH, BRIP2KCH-
HO 0A0WANbKy 2meG—1—4— 32 [locne S4BepIIelHst unkaa {B Touke f)
paGioyee TENO NPHXOMHT B IEPBOHAYANRHOE COCTOANNE, MO3TOMY MapAMETPH
€r0, B TOM GHCJIE N RHYTPENLAN SHeprHs, OCTAIOTCH HEH3MeHEHHEMH.

Ha octioranuu mepsoro sakoua TCPMOAHHAMHKH LISl LEKJAA B Ue10M
MOMHO HANKCATh

T—gi=4gn—= Iy {L.81)
fie gn = MCTOAb30BANHOR B IHKIC TERI0:
Ix ~~ IpoNsBescHKAN DOMe3HAN 33 LuR panaTa.

Taxum obpazoM, pabora ly, npoussenennag 3a THEJ, pPABH& PARKHOCTH
NOABETeHHDI O KOJMHYECTBa Telua g1 K padoyemy Teay B KPYroroM Hmpolccce
H OTBEIEHHOTO OT HEro B STOM NPOLCCCe KOJZHYSCTRBA TemI2 ¢z, T. €, Iy==
= —qz
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_[lag momsoja ¥ OTROMA TCRJA CJay-
JKAT WCTOUHMKHM Temja. Ecad MCTOUIHK
oTAaeT pabodeMy Teay TCILIO, TO €ro Ha-
4HRAIOT TENAOOTIATIHKOM, HAH HCTOU-
quKOM TCIJIa Bhicokofl Temmepatypul Ty,
a CCJH MOAYYacT TEIIo ot padouero Te-
18 -——TCIIJlOl'[pH‘:‘:MHHKOM, AN HCTOYHH-
KoM TemnJa HH3KOI TemmepaTypnl 7o

Bamxgefiuefl TCIJIOBOH XApakTepHC-
THKOR NHKAA ABAKETeAd TCPMHUECKUH KO-
3 QULACHT NOJESHOTY JAeHCTBHA (KIT/L),
npeperapasonaii co60ll OTHOMICHAHC TeIlIA, peBpalleHHoro B MOAB3HYHD pa-
60Ty, K TCIAY NCABE/IeHHOMY. Tepmnueckuit KI1LL parcu

Puac, 1.7. Kpyromofi uponecc HAH DMK B
KocpAUHATAX P )

dy _qig B (1.83)

= i

i —
31 gi 1

Tepmngeckifi KI1Il 10Ka3LIBAET, HACKOIDEO palHOHAMRHO HCIOMH3Y-
eTes MONDEeIeHHOE Teio B TCIAOROM Ipuratene. Ma (opMyas (1.82) cae-
ayer, uro Tepmuueckuft KITJL Beerga WMeHbUIC QABHHUEL TaK Kak g22>0.
Jas yoeauuenws KIJ mago  crpeMHTRCST YMEHRIUHTL gz B YHEJHIHTD 4.

Mbl paccMoTpenu UMKT, KOTOPEIH COBCPLWIAETCA B HATPABICHHR Bpatle-
119 uacosofi cTpedrd, Tlosofiunie MUKAB HASHIBAKOTCS MPAMAIMH. I{o nps-
MbiM DHEIAM paloraior BCe TEIIORWe JABHrarTe/H, Kak Mapopsle, Taw H ra-
3GBLle.

Leau npouece GyLcT HATH B 06paTIOM HanpasICHHY, T. e. MPOTHE qa-
COBOH CTPCAKH, TO AMHAA CHKATHA Gy/ler BLlC JTHHUU PACUIHPEHAL. B stom
cayuae paGoTs, OrpaHUNeRdas KOHTYDOM LKA, 3aTpANHRAETC Ha ero
ocyuiccTBIeHMe. Takue DHKIE HAXLIBAIOTCA oBpaTHHMH. B o6paTHOM UHK-
fe poaoKHTe bHAs pabora [ oa—2—3—4—1 Menbule OTPHLATENBHO
4_ g5 J—4—8—2 noaromy noaesHad pafoTa He NPOM3BOIMTCH, 4, Haobo- .
por, aaTpadnBaercst pabora ( 1)) OT MOCTOpOHHErc HWCTOYHHKA SHEPrHH.
Hanpapnesne BelHUHN § B g2 MeHACTCT HA oGpataoe (cuM. puc. 1.7.a 1 6).
B iocrciHeM CAyuae TEINIOTa e Mepeaacted  padouemy Tery, ylacrByio-
WeMy B LHK/E, OT XOJOLHOre VCTOUIHKA (TemaONPHCMIIEKA), a TeMIoTa ¢
OTIACTCA TOPSUEMY WCTOUIHEY {rensrootAaTuHKy). GiegoBaTeablo, B - 00-
PATHOM [[HKAC TEIWIOTA MEePCXOJHT OT XOJNZHOrO Tela K ropaucMy, HO 3T0-
HOMKHG OOH3ATEIBI0 CONPUBMIKAATLCA 3aTPaToll PaGOTH, KOTODAH TaKMe
NpeBRpal@acTed B TeI0TY. TlosTOomy

gy =g [ lus (1.83)

O6paTHLIC HUKIE OCYTECTBATIOTCS 8 XOJO/MABTES VUTAROBKAX H Ter-
HOBLIX 11aC0CAX. KOUOMUUHOCTh XONOAHJBHBIX  yCTAlIOROK ONPCAETACTCS -
XOJ0I 1 BHLIM KO3 GAIHCHTOM ' .

. N _&.i ' (1_84}'
in qi— Fu

T. e. OTIOIIEHHEM TIONCIHOTO TEINIA gy, OTIHITOMO OT XOMNGAHNLHOIO MCTUHHH- "
K4, K TeII0Te, IKBHBANEHTHOR 3aTpaverHoit paboTte /y.

5 121. Lyukn KapHo H ero TepMoauHamMuuecine ZHaYeHue

Yey Boanliis Teija B UPHMOM LDUKAC NpeBpallEHo B TOJe3HYI0 pabory .
4 vem Mclblle DOXTOMY cc HepefsHo  TCIIONPHeMBHKY, TeM ITHKI Gosee
YKOHOMHUEH B TCM, CACAOBATCARIO, BhUHE €10 repMuveckuil KITIH (cu.
§ ). |

T cusian ¢ 3TAM BO3HMKAET GOIPOC, KAKOE MAKCHMAJbHOE IHAUEHHC MO-
wer uMers  tepMmmucckaii KILJL Brepbeie 3TOT BOMPOC  CTAT H3yHath B
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T 1827 r. dpasmyscxuil puxenep C. Kapno, no-
A CTABUB Tiepel cofiol 334auy YCTAHODBHTL, «BO3-
'\\\ MOMHO A4 6e3rpaHHTHOe YCOBCPIIEHCTBOBRHHE
| i
!
/

NHPOBOH MALUHALEL B CMECHE YHeJHUSHHA ee
M KII wru ecTh rpanuua, KOTOPYIo Nprpona
Beliglt MelnaeT NepellaTHyTh KaKuM-iAnGo 06-
prazom?s. B peayianrate cBOuX HCCARAOBAHHI
KapHo npeanomun uuka, HMeloigfi aeficThu-
TCABHO HAHBLICHIHA BO3MOMHLIE TepMHYeCKMH
KILA B 3apaH#biX TcMAepaTypHEX CpaHHilaX,
T. . BPH 3aJIAHHLIX TeMOeparypax TelIooT-
AaTYHKA W TEMIONDHEMIHKA.
Puc. L8 lnua Kapuo p woopma- PaccMOTPHUM 3TOT (HEA B KOODPAHHATAX
' p--U, CUHTAA, UTO OH ABJSIETCSA PABHOBECHRIM

M 9T0, KPDME TOTO, €ro cosepuiaer 1 kr paGouero tena.

B Hauane mpouecca pabiouee TeN0 HMecT napamMerpH py, vy, 1, {(Touka /

Ha puc. L8). 271a TouKa COOTBETCTBYET MOMERTY, KOrAa paGouee Tesc ¢o-
OBIIACTCA ¢ TEMTOOTAATIAKOM H HAYHHAETCH NpONeCe  DACLIHPEHHs fpH
NMOCTOAHHOH TeMtiepartype, pasuoft T, no roukn 2. B TIPOLECCC PaACHIHPEeHHS
no u30TcpMe /-2 x palodeMy TENY TOABOAMTCH TEMAG B KOAHICCTBE g1.
Pafora waoTepMHTecKoro paciuimpenns OnpelcaseTcs OAOWAanBo [-—F—
—6——8—1. 3a nponeccom /-2 cneayer pazobnieHne padoucro Tena ¢ Ten-
JICOTAATHHKOM M NPOHCXCAHT A2XbHeiUlee paclIkpeHde o aguabare 2--J.
Irer nponece OPOAGMKAETCE A0 TeX II0p, MOKa MOpPUIEHL He 3afiMcT Kpaii-
hee NOJGIKEIHE, TG COOTBETCTBYeT Touke 3. Pabora amuaSareoro PACIHIH-
PEHHA  Onpeflessercd  MmaIoWansky 2—3—5—6—2, B stor  MoMent, T. e.
B Touke J, padodce Teao cooGlI2ETCA C TENNGHPHEMHHKOM, HMEKNIIHM TeM-
nepatypy T:, W HAUHHAETCA APOLECC CKATHA, B TCUCHHE KOTOPOro A0JKHO
GLITh OTHEAEHO g3 EOMHHI, Tenaa. JToT mpoucee HIOTEDMHYECKHH, TaK Kak
pabouee Teno COOGMIEHO ¢ TEIVIONPHCMHHKOM H pafora cro onpeseaseTcs
IEAowanbw 4-—3—§-—7—4.
Korza oTBOa Teitna g2 NPEKPATHICA, paboyee Tean pasobiiaercd ¢ tem-
NONPHEMHHKOM (Touka 4); NadbHeiilice cxaTHe MPOMCXOAHT 10 AXHABATC
—{. B Koxne 37010 nmponecca pafiouee Teno mpuxHMaer nepeoavanbHhe
napamerprl. Palora amwabatHoro cmarus  onpegedsercs: I ONLE ABID
4—7—E—1—4.

Taxum ofpasod, unkn KapHo cOCTOET H3 uzorepm /—2 g 3—4 1 axna-
far 23 u 4—/, npuuem Bepxuss H30TEPM2 #306pazKacT Npouece, NMpoTe-
Kalolmit npy temnepatype 71, 8 HUKHAT — HpH Temlieparype Ty, B pesynp-
TATE PACCMOTPRHIILIX MPOUSCCOB  MOJE3HAA palioTa UHKIA ONPeieIAeTCs
INOMaALe [—2—3—4— ], apasonielica NoAOKHTeRbHOI PasHOCTLI0 TIG-
wmaredt f—2—3-—5—8—tu [—4—3 -5 81, '

Has onpenenenus  Tepmuweckoro KITM mukza Kapro Bocnoabsyemces
obwuM  BupaxenneM {1.82). Tak Kak B 3TOM LHKEe Temao NMOABOLATCH K
OTBOJIHTCA B H30TECPMBUYCCKHX IPOURCCAX, TO, COTNACHO YPABHCHHAM (1.63)
u (1.64), '

Ua a LX) i
RT;in—- — RT;In—=< T, In —= - T In—
vy ﬂ,; oy U,:
N = o = . :
RTy In—= Tpin—>
oy ty

B uvrnc KapHo HMEeT MceTo paBeHCTBO 06BheMOB (npusonguTca Ge3 Bhi-
BoRa)
tafvr = oyfuy

C V4€TOM TOr0 paBeHCTBAa NOJYYHM CHEJlYIOIIEe BHIPAMCHHUE TepMIiuec-
woro KITI:
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m,uxl_!i‘ {135}
' Ty LE :

Hecmorps ma To =r0 mukn KapHo umMeer HaMBHICIIKD B 33JaHFHEIX TeM-
NepaTyYPHMX TpaHHLAX TEPMHICCKHE KIIM, uBmraTeneh, Kotopue padora-
AE GH 110 STOMY UWKAY, e cTposT. OGBACHALTCS ITO TeM, 410 H3OTepMHUE-
cKie [OZBOJ M OTBOH Tenaa, HeOGXOAMMBE L1A OCYWIECTRICHHS TAKOTO
UWKA2, B DEANbHBIX YCHOBESX TPYAUOBLITOJHHMEL KpoMe toro, B UHKJE
Kapro npowucxonar aanafarible pacimupeidii A cikaTHs paboiuero Tedqa,
Tpebylomue alconioTHOR TENNOHCNIPOHENAEMOCTH (MUK P2 ABUTATeIR,
TT0 B PeaXbIBIX YCJIOBHAX TAKKE HEOCYIICCTBHMO.

B tepMoanIaMuKe maka Kapno maydaercs LM TOTO, qrofsl RaTh ADE-
cranTenie o HanOoAbmeM Bosmoxuom KII[L npenecca IpeRpalneildsa Ten-
xa B paGory. Leau orpaHdduTh BeXHEH MpPeNes TeMIcpaTyphl 7, mpou-
HOCTBIO H KAPOCTOHROCTBIO MATCPHA/IA, A HUIKHUH ITpegen T.—TeMnepaTypei
OKpYIKACLUIEH cpe/Ll, TO B COOTBCTCTBHH C Jopmyaoir (1.85) rTepMUTeCKHUH
KIIJ uukaa Kapao MoXeT TOCTHTATD 0,7—0,8.

1lnxn Kapno Moxer GHTh He TOABKO MPHMBIM, 1O ofipatHuM. O8par-
Huif HEKR KapHo sBASCTCS  HauOOJICS ek THRABIM A XOJAQIHALILIX
YCTAHOBOK. XONOAHNBHNWY  KOIQOHILMEAT TPH ITOM  UHKIE QIpeeNserc
TOWKE T TeMIICpATYPaMy HCTOYHAKOD TENIa: '

JR A S (1.86)
. Tl L T‘g

§ 13. CywsHoctb ¥ hOPMYNUPOBKK BTOPOTO 3BKOHA' TEPMOIHHAMUKH

TTeppLifl 3aKOH TEpMOJAKHAMEKE OTPEAETIACT KONMUECTECIIBIE COOTHD-
WieHUST B Nporiecce  B3aHMol peBpalleHHd TenTNBOH B MeXaHWueCKOH 3HEP-
FHE, RO HE YCTAHARJARACT YCJIOBKI, NPH KOTOPLIX TAKGC B3AUMONpenpame-
e BO3MOIKHO. YCJXOBHS, HEoOXONHMBble Anw TMPCBPALLEHAS TQIIA B Mexas
HEHCCKYIO DHE[NHIO, PACKPBIBAKITed DTOPLIM - 3AKOHOM TePMO/IHHAMHKKHE,
KOTOPHI TMPCACTARARET cNGOM, TAKHM 0GpasoM, OUeHb RAFKIOC ROMOMRCHHE
K NCPEOMY 34KOHY TCPMOIHHAMHAKN. B GCHOBY COBPCMEHHOTO yueHua o Tep-
MOJHHAMMEKC NMOJOXKeHb! 06a HTH 3aKOHz.

Wnmeercs nedHidl pan GopMyladpoOBOK 3aKOHA TePMOANHAMHKH, Bblpazd-
JOTMIHX ONpefencHioe CBOHCTBO TEMICBOH SHEprud B PasHBIX tdopmax. Ilpu-
BOMUM LRE XapaKTepHue hopMYJUDOBKH.

1, Tenao caMo COGON NepexoliT AUMIL &7 TCIS C fonee BRICOKOH TeMile-
patypoRt K Teay ¢ Goaec HUBKOHN TeMuepaTypoli, HO HHKOPAA HaobopoT; He-
KOMAEHCHPOBAHHLIE TepeXod Teta  oT Te1d C MeHbined  TeMIepaTypoi
K rely ¢ Gonpiiell TEMIEPATYPOHR HEBOIMOMKEH {Knaysuyc).

Ak

2. Henpss ocyslecTRUTL TEILIOBOH IBHrATEb, eIMHCTBEHHBIM Pe3YIhTa-
rom AefeTsusd KOToporo Hmie Gul NpespalicHie Tellaa KAKOTO-IU00 TeJJa B
pafiory Gea Torn, WTOOBL 'tacth TCNTa Ile nepelananack JApyrusM  TedaM

(ToMCOH).

§ 14. Noustve 06 SHTPONWK la3a M T — s-Auarpamma

PaccMoTpuM B p-—0-auarpaMme NPOHABOALHEH  0fpaTHMEIR Tpotece
(puc. 1.9), EpE KOTOPOM T43 NPH MOABCIE TEMLIA K3 COCTOSIHMA [ NepexXoanT
B rocrosHHe 2. Paszofisem Beck upariecc ila OeckoHedno MAJHe 2J/IEMCHTHI,
B KajioM M3 KOoTOophix Temmcpatypa T mpuusira HeH3MeHHOH, KOJHYECTRO
cemna b neM Takke Mago. Coornomernde dg/T HasLlBaeTcs NpHBCACHHOA
TelioToR 1 nfastiadgaercs ds, T. €.

dq/T - = ds. (1.87)
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Py _ Hsmenenne B xome nponecca 72 onpeac-
dyg JARTCH UHTETpainm
2
dg
As =5, g¢ = fH
? b A | JoTr i
1
7 BwmecTo dg nopcranmm ero JHAYCHHT H3
YPABHEHHS HEPBOro 3aKONa TepMOIHHAMUKH:
gl - Rk dy = ¢y dT -+ pdo,
Torga
Codr Fopa
[ 4
As = J 2 (1.88)
Ty Uy

3aMerun. no BTODOM HHTErpaldle Ha OCHOBAHUK VPE2BHEHHSI COCTOSHUS
HAcanbuoro raza p/T ua Rfv, IIOJIY UHM
T,

B <
¢, dT do
Ag o | A —_,
; j T +j2 v
T| ™

Oxomuarensro As, I/ (10 rpan):
T 5
As==cpIn—2 4 gt (1.89)
Ty Uy

Reauunma s wasueaercs Iutponueit, Mz nonyuenuoro YPanueHusl BHX-
HO. 9T0 H3MENCHHE SHTPONHYH 2ABHCHT TOALKO Om MapaMeTPoOR HAYaILHOrO
# KOHEUHOIo COCTORMMIT M, Ce10BATENENO, SHIDCNRA  Akasiercsa napaMer
POM COCTOSHHA rasa. TuM ypasHemucMm ONpelenasercsa eBA3b s==f; (T ).

s ypasHenun cocrosmus HICANLROTO ra3a, HANHCAHHGro A5 COCTON-
HAE I u 2, caegyer Pivy=RTy; pova=RT,.

Orcoga '

LT P Ty P oy

U T1 F1 Iy P Uy

Honcrarus st paeeucrsa z ypacnesue (1.89) w nenonnays ypasmenwe
Maliepa, nonyuum cume gga YPABHeHHA CBASN 5 € NapaMeTpaMH COCTOSHES
rasa s=J(T, p) n s=f(p, v):

Ty P

P Ty ) P
As=g,in2 g o P2 {1.91)

Py ™

Onpenenenns peanymmm SHTPONMH TPeGyeTCa NP H3VYelHH TeMIOBLIX
UPONECCOB 4 BAIOMHCHMH pPSiga TCITOTEXHAYCCKHY PACYCTOB., [0 MaMCHe-
HHIO JHTPONHN MONRHO CYIHTh 0 HaNPaBACHHE TelIOBOrO NOTOKA.

Tax rax aGcomornas Temnepatypa I Beernz nodoKHTCALHA, TO H3 Of-
PELBJICHHA SHTPOOHH CAGAYET, UTO SHAKH MDHDALIEHHS SHTPONMH H Tenaa
coBnagawr. [losromy, ecnm SUTPOIHNS TA334 B NpOLECte  VBeIHUMRAEeTes
(As>>0), 1o Teno NoRBOAHTCT K razy (dg>>0}, u, saoBopoT, xoraa IHTPO-
Ii% rasa g NPOLCCCE yMelbilaercs (ds<20), 1o Tennc orRoauTCR (dg<20).

Hpyroe pamuve csofieTro JHTPOIHY COCTOHT B TOM, MTO € €8 HOMONILIO
MONHO ONDECNATL KOANHECTBO  fels, 3aTPAUNBAEMOTO Ha OCYUIECTRJe-
A JH60ro TepMOaMHAMEYECKOrD Ipouccea. JLast storo mpoicec Hzohpa-
Hacres B RoopouvuaTtax I—s, B KOTOPRIX HA QCH aficiyce CTKJAASEIBRIOT
SHTPOIHIO S, a Mo OcH OPAMBAT — abeoIOTIYIO remnepatypy T.
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Puc, [0, Qcropnme TepMOIRHBAMA- Puc. 111, IHka Kapoo n XxoohaHHAa-
qerKHe  TPOUSCcH B KOOPAWHATAX Tax I—s
T—s

 DBepuemcsi K OCHOBHLIM Te€PMOAMHAMHUCCKHM I[POLECCAM, paceMoTpen-
Hoiv B § 10. Onpelenum jad HUX DEIHUHHY As W TalHM rpaduuecKkoe M30-
GpaKeHHe 3THX IPOLECCOB B KoopanHaTaX I'—S (puc. 1.10).

TIns H30XOPHOrD mporccea, B KoTopom v==const, gpopmyia (1.89) npu-

1AMAeT BU
Asp — €y L E (1.92)
T _

B koopiupatax T—s 3TO ypannenuc H300pamaercs J0TapH(pMHEILCKOl
KDEBOf, HANPABAEHEOH BLIIYKIOCTSIO K och afemucc. Jiwans 1—27 BHp2-
sKaeT HATPEBAHHE Taz2d, Tak Kak MpH 7 >0 moayuuM ds==0. Muuua 1—37
COOTBETCTBYET OXJIAXKIEIHIO Taza. :

N1 u30o6aproro mpollecca 13 ypasuerus (1.90) mmeenm

Asp=cp lnﬁ- ; {1.93)
Ty I s

Mz sToro ypapuenus ciienyct, 9r0 uschapa, Kax H HIOX0PA, ABJIACTCA D,
KOOpAHHATAX T—§ JOrapH@Muueckoi KPHBOH. _

Cpapunpag ypasrenna (1.92) u (1.93), DHIAM, 9TO OAMHAKOBOMY OTHO-
wenn TsfT| cOOTBeTCTBYeT B uzoGapHOM mpovecce OOJbIIee, YeM 8 H30-
XOPLOM, 3HAUeHUe AS, TaK KaK Cp > L.

M30TchMHUECKUI 1Ipoucee B KOOPAuKATAX T—5 H300PAKALTCR TOPHSOH-
TaJpHOR auAued, Tapaaaenshol ocn abenuce. JluHus [—2" prlpaxKaeTr pac-
IHpelNe Taza, Tak Kax npH do>>0 H3MCHCIHC oHTponuM ds>>0, a NKHuA
=3’ — cwaTHE. . -

HMsmenerne SNTPONRH Ta3a B H3OTCPMHUECKOM MPONecce MOKET OBITH
naiiicHo H3 ypashenua (1.89) mogcranoskof T,—7Ts, T. €.

Asy= R In2%; {1.94)
iy
M

Asg= R In—= . (.95}
Pz

HaMellenus IATPONHE B 2TOM LPOTEecce MOKeET HHTL TAKKE ONpPEIefeHO
no Gopmyng _
Asg=q/T. (I.96)
Jag aavabaTiioro npoueccs #==0 u dg=0; no3aToMy
Asym = dg/T =0 # s — consl

CICIOBATeNEHD, axualaTilLii Npolece B cuereMe koopauxar T—s H3o-
Gpaxaercs BCPTHKAJBROM AMHECH, [apajieibHOR OCH OpAUHAT. Jlunna
1—2 cooTseTcTsyer paclikpeHH1o raza (d7 <0}, a muuus I—38 — cxarTHIo,

B woopannaTtax T-—s 1rka Kapno pzofpakaercd NpAMOYroJ-HHKOM R
ero tepmuueckuin KILJ ompegeasercd Tpolle, 'eM B KOOPAKRATAX -p——U
(puc. 1.11),
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HencranTensro, . . .
g —ge 4 N I=P=f—qrl  (TeeTAAs  T=T, T

h”d o= T T T T T T T e = TTTTmee—— e — T

N 7 -, T, As T Il

nasa 4. BOHSHORW ITAP. BAAMHBIA BO3HYX
§ 15. YpaBHeHse cOCTORHMS NN PEanbHbIX T320B

Bonauo# nap, ;‘lmlyqéﬁmmﬂ B HAPOBBIX KOTJMAX, OUCHL LIHPOKO HCMOMh-
3yeTCA B TeIMIOTCXHHKe Kag paﬁoqec TEJT0 H TENIOHOCHTE L. Bro COCTOHHIe
OJH3K0 K HACHIUICHHIO, M MOFIOMY QU HE [OLTHHIETCS 33KONAM A Hie-
ddhHhlX TAZ0E, ’

Hz ypaBHeHME cOCTOsIHUA peanbHOrG raza HanBosee NMPOCTHIM SIBAACTCA
ypapticude BaH jep Baaasca, npefnoxennoe iM B 1873 r.:

(p-{— —Jw—o =rrT, (1.97)
HER

rne & ~— BEoyD@iieHT, 3apHCAIHE OT CAA CORILIeHHR:
b — BeanunHa, yUHTHBARIIAS COBCTBEIILAA GOLUM MOJICKY.L

Coserckue yuensle M. TT. Byganonun u M. M. [losnxon n 1939 . ey -
HHAH YPAEIICHHe BOJHHOTO mapa ¢ nonpam{oﬁ Ha ACCOOMALHI0 K a¥Ncconia-

uno Mosexys. Ilpu yuete 3¢Qickra accoumnaunnd JBOHHBIX MOJIEKYJ 3TO
YPaBHeHHE HMCCT BRI, '

o . —
(p-——-u—z)(t:wb)ri?'}"(l— Atam ), (1.98)

L2 M
VAL € H M — OONTHRE MTOetOaniLie BULHAH A B,

Ha ypasremunit (1.97) w (T.98) Rumwo, yto cocrosmime DeanbsHOTO rasa
Gyaer Tem GaHAKe K COCTOAHHIO MACAJLHOTO, ueMm Hoabiie o, Ila 370M OCHO-
BaHHK 1pu OOBIAX YAEALILIX O0heMaX PeajbHOIO rasa. MOKHO [1Wip30-

BAThCA ypapiledueM KianefipoHa, HallpuMep IS Napa, HAXGASLLEFOCH B
BJAAXKIIOM BO3AYXe.

§ 16. Mpouecc napooBpazosaums B KoopguHaTax p—u

PaccMorpuy Npouece napoctipazosanus NPE AOCTOAHHOM AZBJSHHH B
Koopinuatax p—o (pwe, [.12). IloMecrum | wr sogm npu TeMIeparype
0°C B muawaap ¢ nopwuses, [ns HEROTOPUTO 3HAYENHA pZ=—=consl 370 Ha-
HaILHOE COCTOSHEE BOAE W300DASHTCS Ha AHarpaMmme TOUKOR @. [IpM 3ToM

ee yeJLHLIH obbem 0=0,001 m¥/xr.

Ecru nogorpesars  rogy  Apu
P AOCTOSHHOM  Aapfeirdy, To o0neM
€e¢ YBeHYHDACTCH W fIPH TeMIepa-
TYDPC, KOTOPAY COOTBETCTBYET CO-
CTONHHIO KHII@HHS BOAHL, AOCTHIACT
BEAMYHIILI, OTMEUEHHOW HA jl4id-
rpavMMe TOYKCH . YaeAbHBIE 00L-
€M KHIOAWeH BOALI NPHHATO ofo-

SN . snavarn ¢, [Ipn nannHedtem mox-
! Lf,,d_[‘g maea ot ROAE TelVia K KHIIMER BoAC OHa
= 'm‘ v . HAYHET MPCBPAIaThes & Udp, UPH-
J b Vo . ' v HCM JaRNeHHEe H TeMIOSpaTypa cMe-
I & C BOJBL ¢ NIAPOM OCTAIOTCA HeM3-
v MEeHITEIMH,
_ Koraa s mponecce mapoofpaso-
Prc. L1124, Ppouecc ”-r?xm,c?ﬂ?mmmﬂ E HOOPIWHA- WM HHE HOCJIE'.,QHSI}I YacTHLZ BOALI
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[peBPATHTCH B nap, Beck oGheM v” OKaMeTcs JANOJHeHHBIM MapoM. Takod
nap Kax Gbl «nacHmaer» ofbem, B KOTOPOM od HAXOIHTCA, U TIOTOMY Hazh-
RAGTCs HACHIUIEHHEM TIAPOM, a ero TeMNepaTypa, pasnas TEMIEPHTYPC KHITe-
HMH, HAZBIBAGTCH TEMNEpPATypOH HACHILEHHA. Ona ofosnavactes {y ¥ 3aDBH-
CHT OT AABICHE%: npu Pasc==0,1 MIla t,==99,09° C, pH Pase=0,2 MlIla
te==119,62° C, a upH Pase==10 Mlla te=2309,563° C. .

Ha yuacrke b—c nap HashBaeTCH# BJAKELIM HACLIIIeHHBIM [ADOM (HJR

IPOCTO BJAXKHLIM), TAK KAK OH COCTOMT H3 CMeCH BO/LEI u napa. [Tocne nona-
HOTD MCTApeNusl HO/H (TOUKA ¢) Nap IA3BIBAIOT CYXRM HACHIUICHERIM (HIH
TPOCTO CYXHM).
.~ Baaxuwil map XapaxTepHayCcTCs CTENeHnl CYXOCTH X, Crenesbiy CyX0-
CTH Ha3HBAKOT MacCOBYW AOJO CYXOro HacHLLEHHOrc japd, HaXOASIMErocs
3 1 r saaxuoro napa. HanpuMep, B 1 Kr mapa COAepXHUTCA 0,85 Kr cyxoro
pacumiennoro napa ¥ 0,15 xr xunsuled sojkL CaenoBaTcARHO, CTEleib
cyxoctd napa x==0,85. Bemauuna ]—x HA3BIBACTCH CTENeHbH BAAKHOCTH.
OHa il0OKas3LIBAST MAccOBYD HOAD KHIAWICH BOIbI, HaxoaAmencs B 1 &r
BhAzKHOro mapa. Jid cyXoro HacHineHlnoro napa x=1

PaccMOTpHM Tenepb nponecc napoolpasoBaHHA TPE Gonee BLICOKOM
aapaennr (oM. pue. 1.12). Yaeapunii o6meM BOALl IPH 0° C ¢ MOBHILIEHIEM
lanncHms NpakTHueckW me Hamensercs (@) Yienpuuili  ofrbeM KARsieH
BOJH HECKOJLKO VBeJH4MTCHA, T2K KAK C YBeNHUeHHEM JIABICHHN RO3pPACTE-
er TeMmepatypa Kumerrs (Touxa b7). Touka ¢, COOTBETCTBYWOILASL CyXOMYy
HACHIEHEOMY Tapy, GyAeT HAXOAWTHCH JACBEE TGHUKH L, TaK KaK jJabieHue
Bo3pacraer Gofee METEHCHBHO, HeM TeMIepaTypa CyXoro HaCHIMEHHOro Ta-
pa, i VACAbHHE 06heM er0 yMEHRbIACTCH.

Ecan T0ukH, 06osHavaollpe B p-—U-ARarpamMe UPONMECCH IPH HIOCTO-
SHHOM MAaBJAeHUH, COCAHHHTDL, TO ToJAyYaTcs JHHHH ;. 15, 111, Jluaus [ xa-
pPAKTEpPH3yeT COCTOAHHE BOABL HpH (0° C u aBagercy NPaAMOR, noutd napan-
JEJNbHON OCH ODJHHAT. JIMBHH II — gpyrBas, coeldHHHKINAA TOUKH b, b,
b’..., COOTBeTCTEYeT COCTORHHIO KUnANeH Boaw. JIwuua [l — kpuBasg, coe-
JHHAKMAS TOUKH €1, €, ¢'..., COOTBETCTBYET COCTOAHHMI CYXOTO HaCHIEHHO-
ro napa. Jludnu JI u [I] nepeceKalOTCA B TOURE £, KOTOpasi HAa3lbIBaeTcH
KpETHUECKOH TOUKOA. B 370l TOUKe WCUR32E€T PA3NHYAE D ¢BOficTBAX HHA-
kocTH H Hapa, [lapamerpsl, oTBeHalOMAe TOUKE i, HA3LIBAWOTCA KPHTHUYEC-
KMy, JAs BOJAB OHY HMCIOT CAREAyIOIHe 3HAYeHHH: Prp=22,5 MIla, txp=
—=37415°C (T=6473°K); tp=0,00307 mé/kr. JiuHua [ HasHBaeTCs
HHKHel NOrpARNHYNON, a JAuHHA /[[ — BepXHeH NOrpaHH4HON KPHBOL.

Tlapoofpa3oBanre TrPag@HYecKH ngobpaxkaerca Jaunred b--¢ (cm. pHC.
1.i2). KoanuecTso Temnsa, 3aTpavnBacMoe Ha OpeRPAILSHIAC ] Kr Kunfginle#
BOJH B CYXOil HACHNICHIHH Tap, HASHBACTCA TeusoToH DapoobpaszoBanusd
i ofozHadaeres 6yksofi r. C yBeJauUeHHeM JABAESHHA TelMOTa napoobpaso-
paHus yMenbinactes. Hanpumep, npH Puse==0,1 MIla r==2263 xJIx/Kr, a
SpY Pase=10 MIla r=1330 x/lx/xr. B xpurn4ecrom COCTORHUH r==0

B KOTeNbHOM Arperate CyXo# HACHILIEHHHH uap OOLIUHO TPOAOIKART
marpenatees OpH p==const. DTOT mpouece B p—U-AHATPAMME H3ofpaxaer-
¢ munnes ¢—d. IIpH cocTosHAn, OTBCHAIONIEM TOUKE d, map yxe He HACH-
jaeT NPOCTPAHCTBO H HMERT TeMmuepaTypy fosee BHICOKYIO, HeM TeMmepa-
Typa HachIUlEHHS TPH AdHHOM AABJICHHH. Taxo#l map HasnBaercd leperpe-
ThiM IapoM.

Ing 0GoSHAYEHHS Bea#YHH, OTHOCHUIHXCH K PasiuiHLIM COCTORHHAM
BOZbL ¥ 1Apa, YCTAHOBAEHA CABAYIOMIAA HHACKCALM: BeJHYHHEL ¢ HHIEK-
coM () OTHOCETCH K HAYAJIBHOMY COCTOSHHAIO BOMBL C UHECKCOM  — K BOZE,
HarpeTOfl A0 TEMNCPATYphl XKHHOCHHI, C HHAEKCOM” — K CYXOMY HAaChILIeH-
HOMY ILApy; € WHAEKCOM X — K BJ2KHOMY HACKIIIEHHOMY napy; ¢ HHISK-
COM &Ii» -— K HCPErpeToMy napy.

Ha npakTHKe HCOOGXOZHMBlE /A TEXHHUECKHX PACYeTos MApAMETPH co-
CTOSHHS BOISIHOTO Tapa YADOGHO ONpefeNHTh C NOMOMBO  CHELUUAJSIDX
TaGAKL, IPUBEASHHEIX B CIPABOYHOR AHTEPATYPC.
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B TabanHuax npuBOAMTCA MAPAMCTDL COCTORHASN Kunsmeil soiu (v, ¥,
S) W CYXOro naCHILEHIIero napa {(u”, i, §”), a Takke BRTHUHIL Tem/0rL
1apochpasoBatus 7, ' -

- Hana CHpCASTCHNS MAPAMCTPOR COCTORHUS BAAKINGEO HACLIIEIIOr o ma-
pd AOTONAHMTEIBHO ZONAMA OLITL M2RCCTHA CTeleHh CYXGCTH napa. ¥ienan-
HEI OGBEeM Uy, MYEr, BIKHOTO HACLINEHHOTO napa

' ' _ vy = x0" (I —x)0’, (1.99)
. Ecan abcomoThoe ZaBdelHe Page--3 MIla, a crenens CYXOCTH x>>0,8,
TO BTOPOU 'JIeH COOTIOIICHUS (1.98} cocrapaser goau npoucsTa fIEPBOTO
E UM MOXKIO npeHelpeun: .

v, = xv”, {1.100)
CooTHowenne (1.99) nuweres 1 B TakoM BHAe:
' ' vy =o' 4 x 07 — 0}, {L.101)

AHQJIOTHYHBle COOTIOMENNS MUKIO NAHCATb A4S BeTHTHI SHTAADILE
iz, /KD, W uTpONEN Sy, JK/ (KT rpan):
' iy =i x{{"— ()= I xr, {I.102)

5, =58 —a(s" —s5 ) =y"-|-x (1,103}

Ty *
DATAIBIHS [ePerperoro Jiapa n, IK/kr, NOJAYHaeTCiT KaK CYMMa 3H-
TAJBIHA CYXOTO HACHILRHHOTC Napa ¥ # Temnia, 3aTPaucHHCIO HA neperpes

napa gq mpy p=const, 1. c. :
gy =—1" -+ qa- {[-104]

§ 17. (—s-gMarpamma BO/RHOr O napa

~ Jlas pelllelns npakTu4eCKNX 32129, CRYATHEX €O CHOACTRAMI BOJSTHOTO
mapa, oueHb YAODHOM SIBAZCTCS (~—$-AHArpaMMa, B KOTOpOf Mo ocH abenice
OTKMA/IBAKTCS.  JHAYCHAN  3HTPOMHE, 2 00 0CH OPJAKITAT — SHTAJBITWHY
(puc. 1.13). Ona crpoutest Ho aamdmm Tabann poasnora uapa. CeEagadna
cTpofTes uHAuAs [ —K u Bepxnuug K--2 NOrparHuYERme KPHEHE, KOTOphIe
CXoasTCA B to¥Ke K. Huwke morpanuunnix kpupnx I--K—9 maxoaerca 06-
IaCTh BRAKHOLO T14Pa, BBRIUC BCPXHeH LOTPANNYNON Kprukol K2 — 06-
NACTh NePeTPETOTO Napa.

- Ha ngnarpamMe waHeceMp! JAMERE TOCTOSHIONO JaBRneand — H300aphl,
B obnacti gaaxEOro mapa uioGapbl DPOXOAAT cialo pacXoAsWUMICH Tpsi-
MBIMH HARJIOUNBIME JHkuaMH. B obnacTu neperperoro napa HaodHape 0OJ-
HEMAIOTCA CJIeRA HANpaBo, Kpyue W3o0ap MACLIUEHAOIO 1Apa, M 06DPaLCHL
BLHIYKJOCTBIO BHH3.

HMszorepmu B obnacTr Baaxiore Napa COBIAaxaoT ¢ uanGapamH, a B of-
MACTH ICPErPeTOro mMapa OHW WAYT CN€B3 HANPARO, HESHAYHTEALHO MOJHH-
Madch ksepxy. Lean tpelyercs onpeseaste TeMuepaTtypy & ofiacTu BIAK-
HOrO IaCKHUCHHOTO 11apa, SaDHCALLYH OT AABJCUHA, HAID HAHTH TOUKY IC-
PECEUCIHA 8a/\aHHOM N300apnl ¢ RepXHedl NOrpaHnyHOR kpHBoH. Haorepma,
HATHHAXWAACST B 3TOH TOUKe, U OVICT HOKOMOI TEMIOEDATYPON R4 KMHIOTO
HACHILEHIIOro napa. :

B o6nacru Bramuoro mHacwiuewmoro napa HaHOCATCS TAKMKC JHHHE 110-
CTOANHOA CTeNEIH CYXOCTH mapa x, Gepyiiue HATANQ 0T KPHUHYECKOH TOWY-
ku K. Ha epxweit morpamuynoil kpusofi crencnn CYXOCTH x==1, Ila HIKWei
x¥==0. Ha sHnoAnenHux i—s-muarpammax HEPELKO HMEIOTCA W MHHHH [I0-
CTORHHOTO YACALHOG 00BeMa v=consl — H30XOPH, Npe)cTABIAIOLINC CO-
G0#t KPHBLIE, @HaNOIHYIIbIC H3GOApaM, HO HMCIOIHe fouee KpyToil narnG, Mx
OGLIMAO HAHOCST UBCTHOH KPACKOil.

C moMomnw i—s-AHATPAMMN MOMKHO ONPCOETHTh 110 ABYM H3BCCTHBIM
napaMeTpam Hce OQIODBHLIe TERPMOIHNAMHYECKHS BeNHUANE JINA Jo00r0 co-
crofnen napa. Ila j—s-ymarpamme moryr Gwrth H300paKeHbl DCHOBHEIC
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TepMOAHIANMAUSCKAe NPOLecCH H i xfwsxe
YCTAHOBJIEHI  TIPOKCXOAAILAE IIPH 4900 —
Mx NMPOTEKAHWH M3MENeHHA CoCTofA:
HEA napa (puc. 1.14). e |
e kil
H3oxopHbllk  Opouecc (puc.
1.14,a). llpn 3apannoM COCTOAHMH
mapa {p W X1}, COOTBETCTBYIOLIEM 745

Toyxe- 1, TpelyeTcs H30XOPHHIM A
npoueccom ACBECTH Map A0 TeMIe- I
paTyps fs. [las 3TOTO U3 TOUKH 1 500 - i
#Haem [0 H30XOpe v Ao €€ Iepece- /
yenEsi ¢ n3oTcpMoli f» B TOuKe 2. 15
B #30X0pHOM Ipouccce Tpu coob- S0 4 9T

[IEHWU TCMJA BAZXKHOMY TApPy G-
BHIIIAIOTCA €ra ZaBjedHne U TeMIle-
patypa. IIpu 3TOM BRAFKHOCTS Hapa @ 7 & 8 & skr A4
YMERL/IACTCA H OH JPCBPAILAETCA
B CcYXOM HACHIICHUBIH, &4 3aTCM B
meperpeTeil. Tlpu oTRoAE Temia oT
TeperpeTora napa Ipongscc HACT B ofipaTHOM HANPABICHHH.

Hao6apunii npowecc (puc. 114, &), 3anano coCTORHHE Napa I (M ux)-
KoHeuKoe cOCTOsIHME eTr0 XapaKTepH3YeTCH TeMneparypoll fz. AHAJIOrHUHO
MpCABLIAYILeNy HIeM To usefape p; A0 FOUKH 2 ee nepeccYeHHs ¢ H3OTCP-
Moit f;. B 3ToM mpouecce Opu COOOIIEHAH TeilIa DJIAKHOMY 4Py YMEHhIIA-
eTcsl ©CG BAAJKHOCTD 4 OH [EPeXOinT B CYXOH HACHIUICNHEHA, NPUYCM TeMIe-
paTypa erc ocracresa nocrosEdol U pagdol fi=f,. [lpn fajpHeidmeM TOR-
BOJle TCnsA map Teperpebaercs. TIpH OTBOAe verla NpPOLECE HaeT B obpar-
HOM HAJiPABICITH.

Hsorepmuueckuii npouece (puc. 1.14,6). [Ipd ODaszoM COCTOSHHM Ma-
pa I (jn u x1) rpefyercd B H3OTEPMUURCKOM nporecce NOCTUUER AABJICHHS Pa.
B sToM cayuae JIHLMS Opouecca COCTOHT H3 ADBYX yuactxok I—I" a I'—2.
Ha neppoM 43 HMX U30TepMa copmajact € nzoGapoi f, HA BTOPOM H3DTEpP-
Ma #{ OTKIOHACTCA BUpPABO 0T H300aps! py M [IEPECEKReTCs B TOUKE 2 ¢ H3o-
Hapoit pg. ' :

B 130TepPMHIECKOM [TPOLCECE TIPH COOOIERIH Tefia BJIZKHOMY MAPY €ro
06TLeM YBEIWUNBACTCS, OH IpeBpallaeTcs cHafand b cyxoil HaCHUIEHHNH,
% saTeM B meperpersii. B o0zacTH BJIaMKHOTO Iapa 3IT0T npoiece HOMHO-
CTRIO CORMAZACT ¢ H30GapHLIM, a B ofsacTd Neperpesa JabIcHHe fiapa rpu
H30TepMULECKOM pacillHPe Hs NOHHKALTCHA

Pue, 1.13. (—s-0RArpDAMMA BOJAAROGMD TaApE

g - Puc. 1.14, OCHOBRARIC TEpMITAHIMHARELKAS NPOOECCH
BUASHOIT HApa B KOODAHIATAX =%
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B H30TepMHTIECKOM NDOUECCe BUYTPEHHAR JHEDFHSt 14pa B OTAHUHE of
MACAJIbHBIX TAS0E HIMEHSIOTCH, H TOSTOMY M Itapa

Hy Pty W grt . {1,105)

AgnaGaTtabii npouecc (puc. [.i4,&). 3amano cocrosuue [ (m w l).
Tpedyerca mpoBecru anwabaTusill Rpomece PacCIIHpeHHY J0 LABJeHHS P,
Alnabartupii NpoLece IPOTEKAcT NPH NOCTONHHOM 2HAUeHHII SHTPOHKK, TO-
3TOMY OH H30GPAYKACTCHA BEPTHKANLIO, ONYILEHACH H3 TOYKH [ 10 nepecede-
HHS ¢ H306apoh ps B Tutke 2. _

Ilpy aunafaTHoM paclukpennn aaBiedue H TeMIepartypa fapa TOBAK 8-
wTeA. [leperpeTuit map npu “TOM NepexXOINT OGHUHO B CYAUH HACHIIEHHBIH
H 3aTeM BO bAaKHBE. TIpu cxatuy swaxuoro mapa nponece HACT B oGpar-
HOM HaNpAaBJIeIIHH.

§ 18. Hpoccenupesanne tapa « raza

Peakoe cyxerne B tpyGonpornie ((poccean-KERNAH, JACTIONKE, KaNHG-
POBAHHAA IDARGA M T. [.) CHHXKAET AABJCHHC TApa WAH Taza lipH UPOXUHK-
ACHHH HX UCpes 3TO CYMeHHe, JAaBJCHHe Hapa MM rasa pp; 33 MeCTOM Cy-
AeHust BOETIA MEHBIIC JAABJCHHS P IIEPEeR CyKeHu-

I )i 7 em (puc. 1.15). [Toteps jasnenns p—ps TeM GOJb-
— L TosEm oo, 1 L0 e, uem Goanive cyxkeHde, Takoe NOMHIKENHC Aab-
;f”_'r'T:“-:::'Wz . JMEHHH HA3bIBAaeTCa  IPOCCENHPORAHAeM (a4 TaKme

_ MATHEM HJIM pPeJyNHPOBaHHEM) .
—— L C ApoccesMpoBaHHeM Ila NPAKTHKE MPHXOAKTCS
e HCTPEMATECST O¥CHL "dacro. JIOoH BeHTHIL, Kpau
* | HWIH 3aJBHMKA, YCTAHOBJICHHLIC B TpvOOLpoBOaC,

© OPH HeNOJHOM HX OTKPLITHH TOMCE BbI3BBRIOT APOC-

Prc. l.lnsdpaiigr;ccr?;;pona"m'- CE/IHPORAIIHC TTapa WnK raza #, cNeJOBaTeNblIO, Na-

AcHHe Aawnenus., [pocceqHpoBzHUEM napa Wi

. razy IIMPOKO HOAL3YIOTCS R PARIHUHBLX TEIIOTazo-

HOTPEOLAIOIHX CHCTEMEX, KOTOPHIC CHAGIKEeHn IS 9TOH Hedl CHelMafbHo

CKOHCTPYHPOBAKHBMME KJATaHAMA.

[foaaras, 4To H3MEHCHNE COCTUSHHA NApPE WK Ta3a 0T cedeHus | K cede-

W 1T (eM. pue. 1.15) npoHexoant aguaGaTio, MOKHO HamECaTh
wy )
M p o =] ety —— (1.105)

b — ey — (1.107)

OOBIYEO CKOPOCTH JIBUMKEHES 11apa AN a3z A0 W TOCAe Apocceupo-
BAHAA MAJIO OTAKYRIOTCH OAIIA OT APYroii:

wy/2 ar wh/2, (1.108)
TOT 14 '
iy — i, (1. 109

T. ¢ B pesyleTate APOCCCHUpOBAHHE (NPH @) =a/,) IHTAJIBIKA He Me-
HAETCH.
B cayuaze apoccenmupuragns maeambroro raza

du--0; dT==0; df=0, (1.110)

B peanbHOM rase BuyTpCHHAS 3Heprusi 3aBUCHT OT 00LCMA, MO3TOMY B
npouecce JApOCCCIHPOBANKY BHYTPEHHSAS 3IEPTHA H TCMOEPsTypa ero Me-
HAKTCH: _ :

dy =0y dF +0;  di =0, {1.111Y
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Fiponecc Apocce/IRpOBAHNA BOUSHOTO Lapa yAO0HD HCCASAOBATH, OOJIb-
3yAch i— §-ARATPAMMOR (CM. pHC. 1.13), B KOTOpu#l MPOLICCe YCJIOBHO MOXKEO
BEIPAZHTD POpHBOHTElJIbHGﬁ NpAMOH, DApaJacIbHOH 0CH 8. Mo i—s-pHarpam-
Me MOMKHO YCTAROBHTE, UTO TeMICpaTypa BO/AABUTO napa B pesyiLTate
APOCCEHPOBATHSA YMEBBIIACTCA.

BaaskEelfl UAp [ 3aBHCHMOCTH OT HapamerpoB HadadbHOTO CcOCTOSAINA
MO¥ET ObITh NMOCAe APOCCEAHPOBANHS BAAKHHM, CyXUM H - 4aXE nepe-
IPeTEIM, _

§ 19. Bnawmeri sozgyX. [-—d-guarpamma

BaHEM BO3AYXOM HajklBAETCH (18POT430BAf CMECH, COCTOSIMAA Hs CY-
XOTO BOsjlyXa H DOJAAEBIX 1apoB. 3IaHyue ero CBOHCTB RH¥eHepy-CTPOUTENI0
HeOBXOIUMO AJA ITOHHMAHHA M pACUYeTa TAKHX TeXHHYCCKHX VCTPORCTB, KaK
CYNIMAKYE, CHCTeMEL OTONJICHHS H BeBTHAAUBH H T. .

BAaKHEHE BO3AYX, COACPKAUTHA MaKCHMAMhHOC KOJHYECTBO BOJIAHOIO na-
pa npH LAHHON TeMnepatype, HASWBAGTCS HACHIIMEHHbIM. Bo3ayx, B KOTOPOM
HE COAEPHKHTC MAKCHMAABHO BOIMOMKHOE NPH JAmiIoN TemnepaType KoaH-
YeCTBO BOASHOrO 1apa, HashBaeTcs HEHACHIEHHLIM. Henacsimes bl
BAMCHBEH BO3AYX COCTOMT M3 CMCCH CYXOrQ BO3LYXa E NEPErpeToro BOLTHOTO
f1apa, a HACHILEHHL BAAKHLH BO3AYX—H3 CyX0ro BO3LyXd M HACHIILCHNOIO
BOAAHOTO rapa. BojasiHoH Tap COAepaKyTCA B BO3AYXE OOGHUHO B HeBOJbIHX
KONHUECTBAX H B GONBLUIMACTEE CAYYAEeR B NeperpeToM COCTOSHHH, NO3TOMY
K JeMy ¢ AOCTATOYHOH AA TEXHAYECKHX DACUeTos TOYHOCTBIO MOTYT OBiTE
npEMeliellbl 3aK0HH HAe2LHRX Ta30B.

Tasnenic BAAKHOTO BUSIYXA Ps, COMIACHO 3aKOHY JlanbTOHA, PaBHU

Pg=- Pu T Pus (1.112)
Iﬁla Fn, Pr— NAPHOHAJILHEIC ILEIBJ‘IEH.HFI COOTESTCTBLHIIO CYEOTO BO3AVXE H BOAHHOTD AP,
d.

[TapuhaseHOe LaBJASHUE Py MOMKHO ONPEASNUTH K3 TaBJARIL HACHILICIIHOTO
napa MO TeMIlepartype TOYKH POCH, T. €. IO TOt TemilepaType, AO KOTOPOH
HYXHO OXTafuTh HeHACHIIEHHLIA BOJMYX NpPH MOCTOHHHOM BJAATOCOAEDKA-
npH, ATOGH OH CcTas HACHUEHHBM. Takum o0pasom, ecrd OXAAXAATS HeHa-
CHIEHHBIR BO3AYX C TeMuepaTypoH f., TO IpH HeKOTOpOH TeMiepaType
fp<Zis OH CTAHET HACHIUIEHHBIM. Dra TeMneparypa H SBISETCH TEMIE-
paTypoil TOUKH pochl.

OCHOBHHMH XaPaKTePHCTHKAMH BAAXKHOTC BO3LYXa ABMAKNTCA  CJE
AYIOLIHE,

1. OTHOCHTe/bHAS BJAAXKIOCTb @, KOTOPAs ONpeiesdeT CTCNEHb HACH-
ieHMs BO3AYXA BOUSHEIM HAPOM:

¢ == Pn/Pas (1.113)

o+ . OTHOLIEHHe NeRCTBHTeqBHON AGCOJIOTHOH BIAMHOCTH K MaRCHMAJbuo
BO3MONHOR aBCOMIOTHON BJaKHOCTH B HACHLIDIEHHOM BOSAyXe MDA TOH XKe
TeMIepaType. ,

[Ipu NOCTOSHHOA TCMIepaType JABJCHHE H3MeHAETCS IPONODIHOHAL-
HO TAOTEOCTH (3aKoH Bofins — MapHoTTa), MOITOMY MOMKHO RAMHCATH

@ = i/ pu = Pn/Pu. {1:1138)

IS BACHINCHHOTO Bosjyxa ¢==1 HIH 1009, a AEAA HeHaCLIILEHHOTO
RJIA;KHOTO Bo3Ayxa ¢<I 1.

OTEOCHTEJBHYI0 BAAKHOCTE DO3AYXA OUPCAAMIOT & HOMOMIBIO npubo-
pd, HAIEIBAEMOTO JICHXPOMETPOM (puc. 1.16). TlcuxpoMeTp COCTOMT U3 ABYX
OAMHAKOBBIX TCPMOMETPUK, QJHI H3 XOTOPBIX HMeET pescpnyap, 0BepHy TLIH
6ATHCTOM, HENPephiBHO CMaddBaeMbM Boxofi, (. MOBEPXHOCTH DPC3EDRYAp:
TEPMOMETPa NPOHCXONMT HCTAapeHHe BOIL, HHTEHCHBROCTL KOTOPOro 3aBH-~
CHT OT B/A7KHOCTA OKPYMKalowero BO3QyXa: deM MEHbLle HAaCHINed BJAAroM
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Pae., 1,17, J—d-gdarpamma

BLaXKHOT0 BO3LYXa

Bagqeocsdepxanue de Ha Txe cysore Bosdyxa

OKpYXKaIIHE BO3AYX, TeM HRTCOHCHBITEE HCIMZPEHNe ¢ «MOKPOro» TEPMOMET-
pa H TeM HUMKe ero NeKasaHud, TAK KaK Ha HCI2apenre pPacXOodycTCs TCIlio.
[lo pasnoCcTH MOKa3anHR «CYXOr0» H «MOKDOIrG» TCPMOMETDPOR € MOMOIIbI
MCHXPOMETPHYECKQH TAOJIHIB MIKHQ CHPEISIUTh OTHOCHTEJBHYIO BAAK-
HOCTb BOZAYXA.

2. AGcomoTHad RIANRNOCTE [}, KOTOpas OUpeseqseT MAaccy BOAAHOTO
napa, cofiepranlersced 8 1 M° BAAMKHOTO BO3AYXa. '

3. Baarocoaep#anuc Doslyxa d, r/Kr cyXOro BOSAYXA, T. & OTHOLISHHE
M2CChl BOASHOIQ NMapa K BAHHHIE MAacChl CYXOTro BO3AYXA, CoIepsKalierocd
BO BJAAMHOM BO3ZYXe:

=2 100,

G, {I.114)

rhe Gn, G — COOTRETCTEEHNO MUlCA BOISHOTO
Lyxe.

Ecqs Bocrnoshzosathesl ypasHennem Kiaaneiipora, To ohipazxenne (1.114)
MOZHO HAMHCATh B CACAYIOUICM BH AR,

[lapa H CYXOoro BO2EYRA BO BIAZWHOM BO3-

1,
PoPr 500,

He Pu

" 1000 I.i15
= — (I.118)

B

roe pp=—= MOJDEKYTIGDPHAN MACCA ROOAAWOrD 73apa;
Kg — MOJABRVIAPHAA MACCE BOIIYXA,

TTogcraeus COCTBETCTRYHINHE IHAMCHHAE MOJCKYJITHPHBIX Macc, MOJYHUM

18,016
T 28,95

-fﬂll}(}[}—(ﬁ??—-——*—- 2
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Vs gopuyasr (I.116) BugHO, 470 MEHKIY B/IarccojepKaHECM H Napu-
ANbHEM JIaBJCHHEM TApa Pu==(fx (NpH OAHOM H TOM e pPs) CYUIECTBYCT
0JHO3HATHASA SaBHCMMOCTE, T. €. Kax[IOMy BHAYCHHIO Pn COOTBETCTBYET
BLOJHE ONPEALICHIIOe 3Hauende d 0 HaobopoT. '

Juranbnaa / BaaXKHOrO BO3AyXa SBadercsds OZHUM H3 OCIIOBIHX €ro
HHIJHMETPDB H IIHPORO HCUONAIYETCH NnpH pacHerax CYLUIMJABHDRA YCTBHOBOK,
cHeTeM BEHTHAHMUNA d KOHAHLUHOHHPOBAHAA ROZAYXA. DUTAJBIAIO BJIANKHOMD
go3AyXa OOGEMYIO OTROCAT K €AHHHIC MACCH CYXOro BO3AyXa, T. €. K 1'Kr,
H ONpeiesOT KAK CYMMY CYXOTO BO3Zyxa # BOAALOro mapa, kllx/kr cy-
XOr'0 BO3AYXa: . '

I = 1,005 ¢4 (2500 -+ 1,8068 £) 41072, (1.117)

Tax Kak TeNJOSMKOCTh BJAAKHOIO DBO3AYXA Com= 1,005-+1,8068d >
102 gIx/kr cyxoro Bo3gyxa, To dopayay (L1I7) MOXIO HADHCATE B
BHJOE .
{ = coy t -+ 26004 1079, (1.118)

BONpock, OTHOCAUIKECS K BJAAMHOMY BO3AyXy, yAcOHO M Jerko peLlia-
joTca ¢ NOMOWBID  [f—d-AWarpamMbLl, OpeinoxeHHohl B 1918 I
npod. JI. K. Pamaurum. B anarpamme {pec. L.17) Ha ocu abelnec oTio-
WeHE 3HaUeHWS BJAATOCOJAepiKaHHs d, T/Kr, 4 IO OCH OpjHHAT — PHTANLIHA
{ Braxmoro Bo3Ayxa, KKaJ/Kr, OTHeceHHnie K 1 KP CyXOro BO3Iyxa. Hns
AY4IlEero HCIOAbSOBAHNS IJIONIAAH AUArpaMMbl anknd [==const mpopesenHl
nog yraoM 135° x munusim d=const u suavenns 4 CHeceHB HA FOPUEOH-
TAJNbHYK JUHHKD, '

Ha [—d-nuarpamve waHeceHLl H30TepMEl (f==congi) B BHAE HPAMUIX
JAMHKE, KPHBHe @=COonst, a Takmxe nokasaHa 8 BUJE KPHBOH BTODOTO MO-
PAOKa 3aBMCHMOCTH Pr—f(d), NpHYCM 31AYeHHS pp IPHMBeAeLHHl CTIPABA Ha
ocn opaunar. TakuMm ofpazom, Awbas Touka /—d-IHAarpaMMEl ONpelenser
Bce napaMerpwsl {f, ¢, d, /, pu), XapPaKTePHIYIOLIHE COCTORHHWE BJIAXKHOTO
BO3IyXa. 31as ABa Kakux-aubo napamerpa (o6LIMHO @ H £), MOMKHO HAHTH
OCTAJILHEE HA NEPecedeHUH COOTBETCTBYIOIMX NHEAA [--d-pHarpaMMLl

TMo [ —d-puarpamme AJs KaXJA0TG COCTOAIHA BAAXKIOLC BO3AyXa MOX-

HO ONipelefRTh TCMIEPATYPy TOYKH pochl. [lasi aTore W3 TOUKH, Xapakre
PHAYIGUIER COCTONHHE BO3JAYyXa, HAZO IIPOBCCTH  BePTHKAMb (muuu0 d=
=sconst) Ao nepeceuenun ¢ auanel ¢=—100%. HMsorepma, npoxoasmias Je-
pes NORYYEHHYK TOUKY NCPCCedeHHST, ONPeAesIHT HCKOMYK TOYKY POCH BOS-
Ayxa. .
[lpu uenmoabzoBanky [—d-auarpaMmbl Ans pelleHHs 3aj7a9, CBA3AHIILIX
¢ CYIIKOH MaTepuasos, CNeiyeT UMCTL B BUAY, YTO HpPOQUECC CYWIKH pdcia-
jJaeTcd HA JABa OTAENbHEIX Opouecca. Buauase atmocdepHHIR BO3OyX ¢ OT-
HOCHTEJFHOE BAAKHOCTRIO ; H TCMICPATYPoH !y MPOXOLHT UEPE3 KaJOpH-
dep, TAC TEMIEPATypa ero MOBBIIAeTeH /10 f, a OTHOCHTCALNAS BJaX-
HOCTh YMEHBIIAETCH [0 2. ITOT MPOLECe HpOTeKaeT NpH  [IGCTOSHHOM
pnarocofepxanny (d=const) u waobpaxaeres B f—d-guarpaMMe BepTu-
xKanbHofl gugaei {cM. puc. [.17). Pa3HOCTE 3HTAJBIHE B A4arpaMmMe Onpe-
LedseT KOJHUYECTBO TEnJA, PACXOAYEeMOro Ha mojorpes 1 Xr ¢yxoro EOs-
ayxa. Ilamee marperblit BOSAYX H3 KaJopH(epa HOCTYNAeT B CYUIHJILHYIO
KAMEpY, /& BCJACTBEE HCHApCHHSA BJA&TH K3 BHCYIIHBAEMOI(Q MaTepHasa
YBALKHACTCSH, T- €. €r0 OTHOCHTENIBHAA BJAMXHOCTh BO3PACTALT.

[Tporece HacHIiCHHES BO3AYXA BJIAroll B CYIIAJIDHOA Kamepe NPOBCXOJHT
NpH HeM3MeHHol sHTasenHH (i==const). PasnocTt BAAroCOZepXKaHHA
{dg—dx) maeT KOAHYECTRO BJATH, BHAENEHHOH B CYIANBHOH KaMepe Kaxi-
JbiM KHAOIpaMMOM BO3JYXA,
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Foana 5 MOPLUHHEBME ABMIATENH BHYTPEMHENO CroPAHMA

§ 20. KnacewprrauMs nopUIHEBbIX ABMraTenei BHYTPEHHEr o
CropaHus

[Topwnesne NBHraTesH BHYTPEHHErO CrOPaHHA KNACCHMHUUPYIOT IO CJe-
AYIOLAM OCHOBHLIM IPH3laAKaM:

1) o cnocofy occymecTBiAeHHs pabodero LHKAA — YeTHIPEXTAKTHEIE &,
JBYXTAKTHEIE, '

2) no cnocoby cMeceoGpas’OBaHMs W ROCIYMeHeHHS] pabouefl CMecH —
¢ BHEUIHUM CMeceo{pasoBadueM H BOCIIAMeHeHHEM TOILIHDRAa OT HCKpH
(xapfiopaToplitie, TasoBLC), ¢ BHYTPEHHUM CMeCeohpasOoBanieM M BOCIAY-
MEHEHHEM TOiAKBA OT CxKaThs (AH3eJH OeCKOMIDECCOPHLIE H KOMIIpec-
COPHEIE) ;

3) mo poiy TOUJNHRA -—paﬁmammue Ha rascobpasHoM ToN/HBe, pabo-
TANOLHE HA KHIKOM TOILHEE;

4) Mo HA3IAYCHHIO — CTAUNOHADHBIE, TEPEJKHIKHBE, ARTOTPRKTOPHELE,
apliaiKOHHBE, CY/\0RbIE, AJS KeJe3H0IOP0MKHOTO TPAHCIOPTa,

5) 1o KOHCTPYKTHBHOMY HCHOAHEHHIO — C BOPTHKAJbHLIM pPAaclo/oKe-
HHEM LH/NIIOPOB, ¢ FOPHIOHTAIABHEIM PACNOJONKeHAEM ILHENHIPOR, ¢ Pacio-
JAOXMCHHEM LHAFH/pos nod yraom (V-ofpazsule, W-ofpazdme, 3Re31000-
PasHBe, C QIIIO3HTHBHEIM DACHONOKCHACM LUUIMHIPOB).

& 21. YeTpOHCTBO M NPHHUMN JeficTRMS ABMraTens
BHYTP@HKero cropaHus [g. B. ¢.}

Cxema ycTpoficTBa OZHOUHAHHAPOBOrO YETHIPEXTAKTHONG KapGIOPAaTOPHO-
ro ABEratcss npuseicda Ha pac. [.18. Pacemorpum MexdanuaM H cuCTeMbI
JNRHPATENSA.

I(pHBOlanuo IATYHHLIY MEXAHHIM CHYIKHT JUIA NpeolGpasoBands upH-
MOJIHHCHHOrO  BO3RPATHO-IOCTYNATEBHOTO ABHMKEHHS NODIIHS BO Bpaila-
TeJNbHOE JBHKeHHe KOJeHYATOrO Basa; Ol COCTOWT H3 UnIHHApa I0, ceep-
Xy 3aKpHITOTC TOJOBKOE 8, mopwiHa 13, ABHKeHHE OF KOTOPOIO depes nopi-
HeBol majey, /2 u waryn 15 nepenaercs KoseHuaTtoMy Bajy J. ¥maoTHenne
IOPWHSA B BHAHEAPe AOCTHraercs MOPIUHEBHMI KoawnaMu If, pacmonoxeH-
HBEIMH B KAHaBKAX HA NOBEPXHOCTH LOPIUHA.

Mexanusm rasopacupefefeHHs ofecNeuMBAeT Mepe3apaAfky HUJIHHADS,
T. €. OYHCTKY ero oT HPOAYKTOB CTOPAHHA M 3aN0JIHEHHE CBeXel ropioue
cmechio. (OH COCTOWT H3 BCACHBAKIETO 6 H BHXJONHOMO 9 KAamaHOB, pac-
IpefeAHTebHOIO BaJa 4 ¢ wecrepHstMud 2 1 3, TonKaTenci ¢ npyxuaaMu 14,
a Tamxxe TpyOONpOBOAQGE, IO KOTOPEIM TOABOAHTCH CBEMKAS IOpPHOMas CMeCh
M OTBOZATCH BRIXMIONHHE Ca3bl. _

TonnupHay cHereMa npcaHasHaucEa s NPUTOTOBJIEHHS ropiodel cMe-
CH W Nojgaud ee s UAAHHAP (kapOHPATOPHLIX WM Ta30BHX JABHTaTenet).
B nuzese TONMIMBO BHOPHCKHBAETCs B HUAAHND dopeyiukedi. B xapbiopatop-
HOM ABHIaTe/e TONJHBOBO3AYIIHAA CMECh MPHUMOTORMAAETCH [0 NMOCTYIAEHHA
B UHIHHJp & Kapbwparope 5. Kpome Toro, B TONJIHBHYID CHCTEMY RBHra-
TeN BXOZST: TONMHBNLIE §ak, TONNHBCNPOBOAL, BO3AVINHLIE GHALTP U Ap.

CHereMa 32XHTAHHA OORCNMEUHBAET BOCHIAMEHEHHE TFODIOUER CMECH B
Luansape. ¥ kap6OpaTOpHOTO JABHIATeNsl 3Ta CHCTEMA COCTOMT M2 3anajib-
HO¥l CBEYH 7 W HCTOYHHKA TOKA BLICOKOrO HaMpsiKeHHs. ¥ AMIend CHCTEMH
3aXKHraHWd Her, DJaarojaps BeICOKDH TEeMIEpAaType BO3AyXa, cO3Aaw0medcs
B KOHIle NMpoUecca CiATHI, BIPHICHYyTOe B I.{HJIHH,[{p TOHAHBO CaMOROCHJia-
MEHSETCH.

Cucrema cMaski ofecreulBaeT NOAAYy MACHA K TPYIIHMCH ' IETAJNAM.
OHa cocToWT 43 pesepByapa Aas Macna I6 (DOAj0Ha Kaprepa), MaciaHO-

' TakTOM JBHTATENR MA3HRAETCH YacTh DaBouero mMuKNa, CODEPMIAIOMIANCH 0P Repese-
HIERMH MOPLIHA H3 OANOTG KpaliHero NOACKEHHS B APYTOL.
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ro Hacoca, QHALTPOBR AnA OYHCTKH
Macja ¥ macaouporoios. Cuctema
oxXAaKIcHns oDecnedynuBaeT Hempe-
PHIBHHEA OTBOA TEIOAR OT HATDCTEIX
AeTancli ABHraTedas. B Kadectee
OXAAMLAONMYX  AIEHTOB  CGOBIYHO
HCIIOALAVEOT BO3AVX H BOAY.

~Tlyck  jBurarens OCyIICCTBASA-
eTCs ¢ NOMOIILIO CHCTeMLI 3anyc-
Ka. JIpHHUKN ZAeHeTBHSA HCTLIPCX-
TAKTHOIC DOPIUHEBOTO A. K. C. Hi-
Kazan #a pHce L19 u cocrour B
casdyroniem. [Ipx nsioxenrwn nap-
OIHA B HANPABASHHM OT XKNAN3HOB
(repxnEa wmepreaw Touka — BMT)
BHH3 (HHXKHSAS MepTBam TOUKA
HMT)} B gHAHHApP 38cacEIBAETCA MO-
PHUAs CMECh "IepPe3 BCACHIBAWOHIMHA
KJana, HaXO,[I;HHJ,Hf:]CH B TOJOBKC Purc. 118, CxeMa yeTpoHCYER JETHIPEXTAKTHOrD Xap-
mMitiuApa. [Ipn ofpaTHOM OBMKe- 610paTopHOre aSmrdtend
HHH MNOPLINA TOpIoYasg CMecChb CHKH-
maercs. Kuanan B MepHof CKaTHA 3aKpHT. B KOHLE NMPOLECCa CKATHA B 1K-
AHHEPE IPOHCXOAHT CrOpaHKe Tunued. Jlanee npoTcKaet NMPOLECC PACHIH-
perHs ra3oB, NPHYCM DOPHIEHh ASNAET TPETHH XOA, CORUIMZWMHE MO Ha-

Boslyr
]

ry

Puc, 1,19, OpHus#n FedCTEHA
YETUPEXTANTHOIY  ABEMratedsn
AHYTPERHETO CrOpAHMA

I — 7Tawt noacwBarRwa; Jf —
TakT cwaTHA: [I7 — paGoaykil
rakr; V- Taki BSbXJIDHE;
{ = URJAMHAP: £ -- LOPINERB;

5 - aTyH; ¢ = KPHBOMHEN,
LS EY A - ronska -
JHHAZPA, 7 — BeoacpRamouLnit

Knanan; & — shXAonEcl Kia-
nas

NPaBACHHIO ¢ MepsbiM xoxoM. HaKolel, WpH 9eTRepPTOM, NOC/IEAHEM xome
NOpIIHY, COBNZZalGiUeM IID HAUPABAEHHI) CO BTOPLIM, U3 LHAHHApA Yil4-
ARI0TEA NPOAYKTH Cropatis dYepes BHXJOMHON KAduaH, KOTOPLIE OTKPH-
BAETCA B KOHIIC NPOLECca paciuupedHs. 3aTeM LHAHHAD CHOBA 3anNQAHAET-
cfl cBeXKeH nopixel TOpPYCcH CMeCH B LUK TOBTOPAETCH,

OpuraTefy, y KOTUphIX OfYCYTCTBYIOT TAKTLI BCAaCHBAHHA H BBIXJAONE H
pabouuii mpomecc coBeplliaercs 3a IBa XOu4 MOPIIHA (TaKTa), KA3HBAIOT
ABYXTAKTHEIME. TawTol BBIXFONE M DBCACHIBAHHS 3AMEHFIOTCH 8/&Ch Tpo-
ﬂyﬂﬁnﬁ OHJHHEPA, MPH KOTOPOH ORONYKEHl CTOpaHus yAadsioTea H HHARRAD
SAMDARASTCH MOPHIYCH CMCCLIO. :

§ 12. MpeanbHble UMKNEl GBHIATENER BHYTP2HHErD CropaHHa

NeficTaATeNBHEIA (pafouni) HpoUece I. B. C. C HEKOTOPEIM YHPOUICHAEM
MOMKHO TOEA34TE Ha IIPHMEPe HARASLHOEG IuKaa, NpH KOTOpOM npoece
CI‘OPHHHH 3aMeHdeTCH IIOABONOM TENMa HABHE §;, BpoIece nepe3apAikd OH-
AHHApPA — TETJI0OTBOAOM ¢ ¥ LMKN CTAHOBHTCA, TAKHM 00pasuM, KPyroBuLIM,
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savkHYTEIM, B RavecTse pafoyero Teqa B TAKOM ABHraTese paccMaTRHBACT-
¢H | Kr MAeaJLHOrO raja, H3MelleHHe TenaceM0CTH I{UTU])DPU HPH aCyInecT-
BJeHHH HHKAZ HE VHHTHIRARTCH.

[Ipy Tagux AONYUIEHHAX MOMKHO YCJOBHO CUMTATH, UTO JABHratesu pabo-
TaT 10 OGPATHMBIM TePMOAHIIAMHYCCKHM LHESAM I YTO Pe3yAbTaThl HC-
CJASICBAHUS KX MQXKHC NLpPMMeRuTh TPH H3VUCHHH TCNMOBHX ABHrarenel,
DBOAR LIEKOTOPHIE IONPABOUHBIE KOIDPHIYEHTH.

B HacTosmes BPeMsA MHKALL 1. B. ¢, PA3JAHYAIOT 10 ClIocoly no,uBcula Tel-
Ja x paboueMmy Teay: a) mpu v=—consl; ) npn p=—const u B) co cMewran- -
1ILIM TIOABOAOM TEMNA, T. €. IPH v==const u p=const.

IInka ¢ nopsoAcm Tenna mpH p=—const nprOJHIKENNO OTpaKaer neﬁ-
CTBHTSNLIILIA Npomece ABHraTedell ¢ HCKPOEbLIM 32MHranHeM {aBTOMOGHIL-
HEIX, ABHAUMOHHHX H Ap.). DTOT UHKJ COCTOHT M3 ABYX aaHafaT H ABYX
nzoxop (puc. 1.20,a). Hauansuoe coctosdane paboucro Teia OOpCACASETCA
tougoil 1. Kpupag I—2 naobpaxkaer aauabaruoe cixarue. Ha yuactrax 2—3
K rasy IMpH U=cons! BOABOAHTCH TEMI0 ¢, BCJACICTBHC HCTO ZabJelHe MMO-
BHINAETCH; 3aTeM TPOHCXOAHT aAHabaTHoe pacutipeHHe raza  (KpH-
Bag J- ~4} B msoxopmom npomcece 4—1I1 or rasa OTBOLHTCH TENVIO §2 U OH
BD?BpaIIJ;a("TCH B NepROHAHAJNBHOS COCTOAHHE.

Tepmuwecknit KI1[ sroro uuxaa onpesensror no gopmydie (IpHBOAHTCH
Ges Bb.IBO,[la)

(f.119)

Ny = | -__sk:l :

TIe £==U;f/Us — COOTHOMIEHHE YAEAbHHX o0DLeMOB rasa B Hauale H KORINE CIKATHA, HASH-
BAEMOEB CTETNeHBIY CHATHE. '

W3z dopmvan {1.119) epuxano, vro Tepmuvecknii KI1J murga ¢ nogsogoM
TEIJAA NPH ¢=const 3aBHCHT OT CTeTeHH CXKATHA ¥ TOKASATEAN aAuabaTm &
paGouerc Tena, cusepmaouiero UAka. C yBeqHTeHHEM CTeleHH CIKaTHsi Tep-
muyeckHid KILZ Bospacraer.

Lpka ¢ moasogom Tenaa upH p=const npubauxeHHo orpa}z-:ae'r pefict-
BYTENBHbiH TPOHRCC TEXOXCAHOIO JH¥3es. ITOT IHKA COCTOHT H3 ABYX ajgpa-
Gar, H3odapH, HaoXopul {prc. 1.20,6). On 6y npeamoxen HHEXK. JIusedem
B 1897 r. . ' '

Tas (BosAyX) H3 HAUAJBHOTO cOCTOAuUHA [ aguaaTHo CRHMaeTCS {xpu-
Bas I—2}, b peayNbTaTe Yero ero TeMTeparypa UOBBLIAGTCA A0 TEMIEPATy-.
PH caMOBCCIJIaMEHEeHHS] TONAHBA., B mpouecce npu p==const mogsoiwTcs
TEIIO &1, 3ATEM JO TOUKHM & OT TOUKH 4 NPOHCXOAHT afuabaTHOE PACIIHpe-
HHe, B B3oxopHOM uponecce 4--7 0T raza oTBOZHTCA TEIIO §e H OH BO3Bpa-
IaeTcd B TePBOHAYANLIIOE COCTOSHHE.

Tepmuuecknit KITJ] unraa ¢ nofRoioM Temna npH p==const onpenenﬁ—
10T N0 GopMyae

1 -1
Nep=~=1— 57 - il

g kip—1)' (1'120_)

rfie §="us/Us — CTENEHE MPEIBAPHTCLIOND DAL PEHES.

I_IHKJl CO CMEIIAHHEIM IICABOAOM TEILEA NO CRARHPHHIO C IBYMA OIHCaH-

HEIMH LHKI2MH OMH¥Ke K peaJbHBIM YC/JAO0BUAM CrOpaHNs TORANS3A M ﬁonee
BKDHGMH'-IE!:H

a} &1 &
1 Py |% o l¥%
'?," 2 5 % 5 Pwe. T20. ILHEAE OODITHEBHX
.._..92 qz {II’Q An¥rarescli BHYTPENHEID Cro-
f v 1 v f ¥ PaHE B EOOPAMUATAX P—U




B umgae co cMEmaHREIM 0OZBOROM TemAa (pue. 1.20, A) mocae agda-
farTRore CKaTHA (KpHBas [—Z} 00ABOJ Tenna HNPGHCXOAMT YACTHYHO NIPH
v==const Ha ydacrke 2--3¢ u 9aCTHUHO Npu p==const Ha yuactke Sa—3,
3areM ras agHabaTHo paclurpactes (KpHRas $—4) W nocje oTBOAA TCMJa
opH v==const Ha yuactke 4—/ BoiBpamaerca b nepBoliaiaibHOe COCTOREHE,
Tepmuuecknit KIT cselianioro UnKia onpeaeasior no GopMyre

A — [ 1
Nyo=1— CTE—1 9 (1.121)
A—1+kAMp—1) =
e == pa/py — CTCNCHL HOBLIUEHAS TaBIeHHS. :

Kak suano uz dopmyas (1.121), tepmuucckuin KTT/T nukaa eospacraer
¢ YBeNHYEHHEM £ H £ H 34BHCHT OT p # A. JTOT HMKJ JeXHT B OClIoBe paboTh
BCEX COBDCMCHRBIX (@CKOMIPECCOPHBIX AH3eeH.

§ 23. llesicTBHTENnbHBLIN NPOLECC M HHOKKATORHAN AHATPAMMA
ABHIATENA BHYTPEHHErO cropaHnn

Paccmorpum  feficranTensasfi  (paGouni) mporece 4eTHPEXTAKTHOrO
KapGopaToOPHOro ABHIaTe I N0 HHAMKATODHON AMATPAMME, NPHBCICHHON
Ha puc, L.21. o

Hpoueec mcachigandn (meppuiil Takr). B mauane taxta OopLISHE 11aXo-
autca B BMT. B kamcpe cropaiis HaxoAATCS DPOAVKTH CTOpPaHHs ¢ JaB-
JACHHEM, [ICCKOJBKO  ITPRRBIEAK-

M atTMocheproe (Touka r). [pn 4
JABHMKEHHH nmopluns or BMT k HMT
UEJIHIAP 34aN0JHASTCS  TONJMBO-
BOSAYIHIHON CMeChIO, IIPH 3TOM OAB-
JeHHe B HHARIAPC cHauana yMeHh-
WAETCH, 4 34TeM OCTAETCH DPHEMEp-
HO NOCTOAHHBEIM. [Iponcee BeackBa-
HHA NPOTCKACT NPH NABJIEHHH, He- P=08-15MMa 0

lz #2055 Mm00

Maviewm nodaun
LSBERIMPUGEL RO
o UTREH

CKOJBKO MEHBIIEM, UeM ATMOCED- 7 -307-700%

Hoe (#Ha HHAHKATOPHON mmarpavme '

r—a). ﬁj L&
Mpouecc cCHaTHs  (BTOPOIl ] — et —=

tagr). HMopweur apumercs or Vw Vi v

HMT x BMT; raxoaswascs B 0u- 8MT Vit HMT
JAHHApE TONJIUBOBO3AVINIAS CMCCL -

noaIBepraeTca INpH 3TCM  CHATHW  pue yag. Hagnxaropnas IMarpaiMsa 1eTLPeXTaET-.
no JHHUHH a—c¢. Jlagaedue B KOR- HOrg KapGRpaTOPROTOe ABHMATEND

e CKATHR B KapGIOPATOPHLIX ABH- :

rateqsx cocrapasier 0,8—1,5 MIla u temmeparypa 500—700° K,

Nponece cropanns padoueii cMecu W pacmupesue (TpeTufi TaKT). Pacuu-
PAACh, NPOAYKTL! CTOPadHs I1ePeMelal0T MOPHICHL H COBEPIIAKT NPH 3TOM
MCXaHHUYCCKYKW paloTy, KOTOPaa NCPCAaeTes KOJEHUATOMY BAaJy ABHCATENS.
Ha puarpamme TperneMy TakTy COOTBETCTBYET JHHHH c¢—z—6. Tenaora,
BEILCAAIOUIAACA IIPH_ CrOPAHWH, NOBHILACT TeMIepatTypy Ao 2000—2500 K,
E JapieHre Jio 2,5—5 MI]a. o '

Brixnon otpaGoTaHHRIX rasos (VeTBepTHA TaKxT). Iopuwens jRUXKeTcH
or HMT g BMT; npouecc mpoucxXomat mo NWHRM G—r [OpH A3BAEHEH
0,105—0,115 MITa. TeMnepatypa BEXHMOIHX rasos 800—1000° K.

§ 24. MOLLHOCTL M KOIPPULIMEHT NONEIHOTO ACHCTBMY |
ABATATENA BHYTPEHHETO CropaHMs

PasauqaioT cJAelylOUlHe BHAL MOMIHOCTH £, B. C.0 HHARKATOPHYIO (BHYT-
peHHIO) N, pasBHBaeMyw palouny Te/JOM B URJHHIAPAX ABHTATCRS, S(ihex-
TEBHYR Ne, HUyuaeMyio Ha Bajy ABHCATEH, HJIHTPOBYIO N, OTHECCHIYIO
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y

g paSouemy oObemy umamHApa. FlHauxarepHas MOBIKGCTh JIBHFATEIA N,
B, ompeaenseTcs 1o opmyae

sDEsp; 2nt

i, TS0 200

- (1.192)

rae I — aHameTp NUIARHAPE, M;

5 -~ XOJ TOPIIHA, M;

pi — CpejiHee HHAHK&TOPHO? LaB/IRHWE, i1a;

fi - gHCAD oB0POTOR Bald, ob/c;

{— "HCA0 UHAHHADOB,

T TAKTHUCTD ABHrAaTelds:; AJA ABYXTAKTHOUO JBHCATENRS 1t=2, ueTHPCXTAKTHOTO t==4.

a2 . :
Bennunna - s=V}, gpaaerca pabounm o6bLEMOM HHAUHApPE JABHTATEJS.

DbdeKTHBHAS MOIUIHOCTL HA Baly MeRBUIC HHAHKATOPHOR Ha BeNHUHHY
MexaHHAECKHX TOTEPh K MOIIHOCTH, 32TPAYeHHON Ha NPHBOMA BCIOMOraTeslb-
OEX Mexawuamed (BOAAHOTO W TOMAHBHOTO HACOCOB W Ap.). DTH MOTEPH
onenuparores Mexaunueckum KIEI nw=—=No/Ni 07 ABTOTPAKTOPHEX HBH-
ratenell ny==0,8--09. :

JIMTpOKas MOLHOCTE ABHCATEAS uflpeletdeTcsl COOTHOHIEHUEM

Ny o= NV, {1.123)
rae ¥V — palounii 00kenM (WABHADE, JL

Jlatposan MOIHOCTE XAPAKTepHayeT cTeleHb HCINOAbAOBARHA pabouero
ofibcMa LHJAHHADOB JRErATEAs H CAYKHT O/lHHM H3 noxaaaresjeil ero KoH-
CTPYKLHH.

[loNHOTY McnNDALZOBAKHA TERAA OUEHHBAKWT MO DCIHUHHE HHAHKATOP-
roro KI1A %

. 3.46.108 .
M, — , {1.124)
b @
IZc h; — PHAHRATOPESIN VICALHEN pacxof TomnuBa, Krf(kBr-a);
3.6+10% — Tenaonodi skensadcnt | &Bru, KR/ (RBT-v).

Tlas kapBopaTopusix ABuratenei b;==0,25—0,3; ans nudened bi==10,32

0,45. SHauerde (JP AJs BCeX BHUOB XHAKOTO TOT/AUBA NpHMEPHO OAKHAKOBA

i cocTasasieT okoao 40 000 gx/xr. - .
JKOKOMMUHOCTL I.G.c. olleHHBaercs s(dextrpnbiM KILI e, KOTODLLA
npenactabager coGoA OTHOWERHC Tella, NMPeBpAlileHHOro b 3PDHEKTHBHYIO
{nosiesryio) paory 1a Baay, KO BCeMY 3aTRRUCHIOMY TeTLAY:
3,6-108
- 1

T'l —
© b.QF

(1.125)

BenuuuHa e Y KapOHOPATOPHEX ABATATENEH ‘pasHa 0,25—0,29, y ause-
aei 0,30--0,38.

. DKOHOMAYHOCTE ABHTATeI YACTO OUEHHBACTLS HEMNOCPeACTBEHHO BRJH-

YHHON YIeAbROro sdupexTHBHOro TONAHBA by, Krf{(3 KRBT -4), NPEXOAAMIErO-

ch Ha 1 KBt u;
ﬁ‘g = B!NPI ' ] {l . 126]

YiaeapHuit 5 OEKTHBHEA Pacxojl TONAHBA be /s COBPeMEHHBIX wapoio-
paTOpHEX ABRTaTescli MPH PaGoTe 2a HOMHHAABHOM peXHMe COCTABJALT
0,22—0,30 ®xr/(3-kBt-u), a aaa guaeaa 0,16—0,22 wr/(s-xBr-4}, T.e. 0pH-
sepHo B 1,5 pasa Menbie.

& 25. Newravenw nuyrpennhro CropaHus,
NpHMEHARMbIE B CTPOMTEABCTEE

B ¢TpoHTeAhcTBE HAXOAAT NPHMEHEHEE rAaBHEM oBpasoM UeTHPEeXTAKT-
ame nusead tuma KM, SA3 u M3 u xaplroparcpiile ABUrarTedd Th-
na 3,
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Ha sxckasartopax, OyAbI03epax ¥ MOHTAXHBX KPAHAX yCTAHABJMBAIOT
Au3enn Tpaxrophoro tunma KJEM. MoumoceTs BX coctasaser 60-—75 kBr.
ArromoGuiasHeie Kpanel K-51, K-52, MKA 4 ap. obopynyioT AH3eddMH
dA3 mouHocTho 715—140 kBr. ADTOMOOHALHEIE FHAPABIWIECKHE KPaHhi
AKTI u xp. sHmycxalor ¢ kKapBopaTopanvy ARMrareagyu 3MJ momnaocTeO
70—75 kBT.

KapGioparoplbie ABHraTeau xapakrepdayinrTcd HeGOAbWIHMH rafapHT-
HEIMH pAaMepamMH H Maccod, CTOHMOCTL HX HHHe CTUMMOCTH AH3ENeH OfH-
HakoBoA MomEocTd. Jlusend oTanuatorcs of KapGlOpaTOPHHIX ABHratesedt
MEHLIOHM VICJLIEM PAcXOAOM TOIINBA W GoNkNIEN HAZAeHOCTLIO B pafoTe
OpH Pe3K0 MepeMeHARX TAXesuX Harpyskax. Kak augeau, tax n kapbuopa-
TOPHHE LBHraTe/JH HE MOTYT ObITbh LYIllgHnl B X0J N0 narpyskoif, [Tostomy
HCXOAHBIM COCTOAHHCM I. B. ¢. HENOCPeACTBEHHO HEPeA WX HAarpyskoW fAB-
JafAeTes palioTa ¢ peskHMOoM XOJOCTGro X044. :

Jlast BpeMeHHEX JJIeKTPOCTAHIHH MowHoeThiy Ao O kBT aprMcHAKOTCA
KAPOKIpATOPHBIE IRAraTedd H AH3CHH PAa3AHUHLIX THIOB, AJsf OoJdee Kpyd-
HHIX TeKTPOCTAHUKE ~- guzean, Jas npHeOAa CTaNHOHADHLIX KOMIPECCO-
' pOB ¥ CTPOMTENBbHEBIX MallMH TpAMensioTca auzenan [-108, AM-01, CM/-14,
KAM-100, 1A3-204, AM3-236.

ABEraTeah BHYTPCHHCTO CTODAHHS ABJACTCS] CAMBIM  DACTPOCTPAHCHHHM
TEIUBBIM ABHraTedeM, OJHako HAPAAY ¢ MOJOMKHTCIBHBMHE KaTecTBAMH
eMy TPHCYIULH CACAVIOUIHe HeHOCTATHH! CPEBHHTEJLHO BHICOKAH CTOHMOCTD
SKCINTyaTANAH; ecTKHe TpefoBAHHS K KadecTBy TOIVIHBA; CPABHHTE/ALHU
MANBIH ¢POK  cAyXOB (3000—4000 u); uyBCTBHTEJLHOCTE K NCPErpy3Kam,
TPYAHOCTh SKCIIVATAIHH NPH HHU3KHX TeMOepaTypax; HeBUSMOKHOCTL He-
HOCPEeACTEEHHOrD PeBePCHPNBAHNS; BRHICCKHE YPOBCHL IIYMA.

daa Gosee 3(PpGexKTHBHOIO HCUOMB3CBAHHA A K. €. B cidydae GONLLIONO
PacXOWJIeRHst MekIAy pemumaMe paGoTH AL B.c. H pabouero MexaHH3Ma
TPHMENAIOT KOMOHAEPOBAHHBIE YCTAHOBKH, B KOTOPHIX [, B.C. NPHBOLHT B
ABRKEHHEe 9MeKTPHUSCKHR HJIH rEipabardeckuil npeobpasosaTenb (Hampu-
Mep, IHeBMOKOMECHH KPaH ¢ NH3eib-3ieKTPHUSCKHM IPHBOAOM).

Frnaga 6. HOMNPECCOPY

§ 26, Knaccuhukaumna nomnpeccopos

KGMHPECCO[}OM HAZBIBASTCH MAUIHUIA, MpefHA3HAUeHHad HJAH CHATHA H
pepeMellelys BO3AYXa, Ta3oB H HAPOR,

BrnyckaeMiue TPOMLIIINEHHOCTHIO KOMIOPECCOPH pPA3JIHYAKTCA HO CJIe-
AVIOIAM OCHOBHHIM TIpH3HAKAM:

1) n0_cO3RABAEMOMY AABJEHHIO-—HHSKOLO I1ABJIERHY frus=—0,2--1 MIla;
CPEIOHErO JABTEHAR Pre=1—10 Mlla; BRCOKOro HaBASHHA Pme=10—
100 Mila; npenensl fagneHHus AAHB A9 BO3IYXa;

"2} o npHRuENy pabore — o6beMHbIC {MOPIINEBHe, pPOTAaNHOHNEeE, 3y6-
gaThle), JOMAcTHEE (UeHTpoGeXHRE, OCERRE), CTPYHHEIC,

" 3) mo poay CEKHMACMOrO rasa — BO3AYIOHEE, Ta30Bble (KHCAUPOAHLE,
{(PpecHDEBIE U AP.} H NaPOBhIE;

4} MO pacmOJIOIKENHIO OCH IHJIHHAPA -— TOPHSOHTANLHBIE, BEPTUKAJIbLHEE,
U-ofipasubie, W-ofipasnnie;

5) mo WHCAY CTyneHell — OAHOCTYNeH9aTHe, ABYXCTYREHUATHE, MHOIO-
CTYNERYATHIE, '

6) EO uHCAY HHAHHAPOB — OAHOUHIHHAPOBHC, ABYXUHJIHHEPOBHE, MHO-
FOUUTEHAPOBLIE, '

7} no cnocoby oxnaxkgedHds DHAHHAPOB H APOMCKYTOUHBIX XOJAQOAUNBHE-
KOB — C BO3IVIEHEIM OXJaxKIeHHeM (HeOoJbllne nepellBHXHble KOMIPECCo-
Db}, C ROAARDIM OXJ2MACHHEM (CTAUHROHaPIIHC KOMIPECCOPDI);

8) no cnocoby YCTAHOBKM ~ CTALUMOHAPHBIE H HepedBHXKHDIE,
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B CTPONTEJLCTBE NPHMEHAIOTCS TMABHBIM O0Pa30M NOPUIHEBHIE DAHO- H
ABYXCTyIeHUa1hie KOMIPECCOPH HU3KOTC NABJEHH (0,4—0,8 Mlla) ¢ Bo3-
AVUHLIM OXJaKAeHueM. Hx npoH3BCAHTENRHOCTL A0 15 w3 mun, TlpHBox
KOMIIPECCOPOB OCYIIECTBAAELTCH YCPEd KIHHOPEMEHLyo mepelady JIEOO He-
MOCPEACTBEHHO OF 3JCKTPHUCCKHX J(BHraTeRcH WIH JBEraTe/ell BEyTpelHe-
ro Cropansid,

§ 27. YerpoieTeo M ApMHUMN pabotsl mopllHeBbiX KOMNpeccopok

CikaTHe rasa B NOPHINEBHIX KOMIpeccopax NPOHCXOAMT RC/ICACTDHE H3-
MeHeHHA ofBbeMa [aza B UHAHHApE NPH BO3BPATHO-NOCTYIATENBHOM NBHAC-
HHH mopinxsa. JlAd MOJYHeHUA (xaT0ro BO3AYXA LaBaeHdeM P ="0,2—0,4
MIla npEMeHAT UNHOCTYIENUATHE KOMUPECCODLL, & AT GuJee BLICOKQTO
AABJEHHS — ABYXCTYNEHYATHE U MHOTOCTYTIeHUATHIE, '

Ha puc [.22 npupeaeEa KOHCTPYKEWS TOPIINEBOrC JBYyXCTYICHTIATOrS
komupeccopa 3U@-55, a ma pue. 123 — cxema ero pabOTHL. Kax 1oKasaHo
HA CXeme, BO3LYX, TPOHAA (MJBTP, HEPE3 KJNANAHBI 33CACLIBASTCH B M-
ABRIPH TIepROfl CTYMHCIH, TI¢ NOPIIHeM CKIMAETCA 10 Puos=0,2—0,25 Mlla
H 4CPe3 KJANAHBl HATHETASTCH B MIPOMEIKYTOUHBHA XONOAH/IBHHE. OxJaxicH-
HEII BO3/YX 4CPC3 KJIaMaHbl 24cAchiBACTCd B LHJAHEADHI BTOPOH CTYIIRHH,
Hocae cmaTus A0 Pus==0,5—0,7 MIla cxareli BO3AYX HOCTYNACT HEPE3
KIamaisl 1 TPYGONpoBua B pecuBep. PecHeep upefHasnagel LJ18 yMeHblle-
HHA TYJARCAUMY JIABACHHA, & TAKXKe JAH cellapalifd Macjaa ¥ BAard H3 Cka-
roro Boagyxa. Jasa GezomacHoll IKCIIYATAUMH yCeTAaHODKH M KOHTPOJH 33
NABJEHKHEM CHKATONO BO3AYXA HA pecHBCPE YCTaHABAMBANTCH NPEA0XpaHH-
TeJBHLI KIATAH, MRHOMETP H 32I0PHAs apMaTypa.

Komupeccop 3MP-55 umeer ueThipe PaCHOIOMEHHBIX U-o6pa3no nH-
AMIApa (IBA - NepBUil CTYNSHH H ABA — BTOPO). Memay cryleHaMH BKJIO-
yed TPyGuUaTHR NMPOMERYTOYHEH XOJROAH/BHUK, Has yBeaumueHna noBepx-
HOCTH OXJ/1ax JeHHA. IHARHIPOB oKH opeGpcHBl, DTOT TN KOMIpCCCopa yoTa-
HABJANBAETCS HA  ABTOOpHileNe ¢ IPHBOKOM — OT  KapGopaTopHOTO
yeTspexTakTHOTO ABHraTeds 3MJ1-157.

B cTponTeJhCTBE TPHMEHSIOT W APyrHe NepelBHAHbIE KOMIPCCCODHEIE
yeranoeki. 11a puc. 1.24 mokasana cxeMa nepe IRIKHON KOMIIPeCCOPHOH yc-
Tanoeky, OCHGBHLIC 3JeMeHTH YCTAHOBKH: ABHraTenb BEYTPCINErO Cropa-
uuA 1; mOpUIHEBOH KOMTIpeccop 2 MPOA3BOAHTCALIOCTBIO 3—6 wm%Muu npH
naBaennn 0,5—0,7 MIla: soagyxocGopntuk {pecHpep) J; BO3AYXOMPOBO] 4
AT TPRHCHOPTHPOBKH CRATOFO BO2AYXa K MCCTaM goTpelJerus; MHCEMAaTh-
uecKHe HHCTPYMEHTH (0OhIRO 1O IECTH EANHHI), TPHCOSAHHACMbIE K BO3-
AYXOCGOPHHUKY ¢ NIOMOMWBIO TAAHTOB.

[Tpu GOJALIIOM H IOCTOAHHOM noTpeGaeEAR ¢XKAaTOTO BO3AYXd CTPOAT
CTANNOHAPHEE KOMIPECCOPHHE CTAHLUHH. Oxaaxienue IMIHBIPOB, TPOME-
KYTCUNHE H KOHEUHEIX XOJIOIHABHUKOS CATOTO BO3NYXA, KOMIIpECccOpoB I1a
STUX CTAHINHIX—BOLSIHOE, TPOTOYIOE WK ofopoTHoc. MM OYHCTKM Bod-
CLIBAEMOTO RORAYXA YCTAHABAMRAIT BOSAVIIHEE BuJ/bLTDEL OuH EONKHH
OGJIANATE MaAJbiM COTPOTHBJCIHEM NBUMXEHKIO DO3AYXa, O0ecrnedHBATL XO-
POWYI0 OUMCTKY €70 OT MbliH, GLITL YIOOHBIMK H HAZCKHLEIMHE B SKCIJAyaTa-
upE. KoMOpeccophl CMAa3hBAaWTCH CNElHaJLHBLIMH  MacJaMH. Hapyuuenrne
9TOTO MPABHJIA MUXKET TPHBECTH K B3PRIBY KOMNPECCOPA.-

§ 28. TepMOPHHAMKUECKHE OCHOBD! paborel nopllHeBkX
HOMNp2ccopos

[Tpn pacCMOTPEHUH TPOUECCOB, IPOHCXOJAIIHX B OPIIHEBOM ROMTpecco-
pe (puc. 1.25, a), npHHuMaeM: 00heM, OTMHCLIBAGME AopIieM, pager olhe-
MY LHJIHNAPA; COTIPOTHBJACHKE BO BCACHBANOIIHX H HarderaredLHEX TPax-
T2X OTCYTCIBYET; COCTOsHHE Tasa B MPOHecce BCACLIBAMHA U HATHeTaRU e
HIMeHHeT s, BAHAHNE BHEIUHery AaBJCHHA HA NOPIICHL OTCYTCTBYET.
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PHe. 1,22, KOHCTPYRLHA BEOMapeccopa JHD

{ — nonomod Raprepa: 2 — WIETYH; 3, 4 — UCPLICHE U UHIHRAP I cTymema: 5.0 M4 —
HATHETATRAbHEIR KOANSKTOPRI 1 # Il CTyNeHed; & -~ KNANZHHAA HOCKEA; 7. JI —
KpRIgEA EAMHApoE 1 W I erynemefl; 8, 9 — BCacuLRAVIIMA M HACHCTUTCALUME
HKaamasu | cryhens: §2, 13 — veacesaiomuf W wargetaTedsun#t exanagwt {I cTy-
ncHY,  i4, 1§ — nopmcidl B ouunHsap II cryucAH] 06 e MACAUMODIHA AHKCHKA;

17 — EapTep
[
Pue, 123, Cxema pafiore xoumnpecenpa IW D 7
f— bRasTp; 2 — BrachRIBAMIWEHA  xJamam: / 3
3 — uMaEHzp I ¢TyneHn. 4 — nopmeHs [ niy- {E‘
fleHH; & - FHPNCTATRIALHLEA KIRNAH, & — QP&
MeM FTONR LI XONOAHTIBHHK: F— ORaauIp
Il crynedn; & ~— pecHBED; F— gt
II cTynewu
3
.

?\ 2\\ /Kpmfavwf

§— LHCITIMEH-
el

Pue, 124, Cxema oopoipuiuoff gOMOpCCCOpHOH YOTRHGEEH



Tlpu BHBOZe GOPMYJIH 1A% ONpPeleEBHSN IaTpadHBaeMOR. paGOTH NMpH-
HUMACM, UTO BO RpEMS TPONCCCA CIKATHA B LHIMHAP TocTynaer 1 &r
BO31YXA.

a puc. 1.25,6 rokaszana auarpaMma padorhl MOPIIHEROrD KOMIDeCcopa

B KOOpIHIATAX g — v. Jlkrnay §—1 OTBCUACT NPOLECCY BCACKIBAWKA BO3AYXaA

B NMAHHLP, AHOHS [—2 — CaTu K

JuHiA Z2—3 — BLITAAKHBAHHIC CHATOCM

BO3AYX3, JIKHUA CHATHY B 3aBHCHMOCTH

jé; OT KOJAHYEeCTBA Telvia, OTOMpaeMorc or

raz2a, MOKET OHTh H30TepMoH [—2,

anunaBaroi - 2”7 u noawrponod [--Z
£ HUKA3aTESEM 2R,

HapecTHo, 4TO mAOUIALE MO AHHHCH

N
“ Pp:ﬁ;g:;:;} jpouecca B p—0-AHArpaMme onpefe-
= '*pv_-,canst Jgaet paGory. CaepoBarcibIlo, TMPH HA0-
. X ' TEPMHYECKOM CHATMKM NS TOIYYeHHs
an m ” 34/(AHHOTO HanJeuds TpedyeTca 3arpa-

THTh PaBOTH MEHBIIE, YCM NPH agnadart-
oM. JJf YMeHblIeHHS 3aTPaydBacMOH
Puc. 125 Cxowda  pabouan anarpamma  PABOTH  LIJIHIAP KOMIIpeccopa HMeerT

SAROUHIHEAROROTS KOMAPRLCOPA CHCTEMY OXa¥/eHHdA, C INOMOLIBK KO-
o o= cxema: £ — pafoma® auarpaMma; § - Iu= ot . -
s Y e D racemanoumn  TOPOH OT CHHMAEMOTO RO3IYXA OTBOAHT

®IanaH; 4 — HATHSTATEARNLIN HAatlad o | TEIJI0. O‘,ILHEKO OxXAa:EAcHde -

_ AuuApa He ofecueuvBaer IOJAHOTO OTBO-
A2 BLIZEASIOICrocs TeNJa, M 1OTOMY HPOLUECC CHATHS HBAAREICH  [MOJH-
. TPOHHBIM. :

A6comoTHoe aHayenne paboTh, 3artpauMBacMoOR Ha cxaTtHe 1 ki 8oz
AyXa B OLHOUMJIMH/(POBCOM HICANBHOM KOMIpPECCope, rpaduveckr nzobpa-
waetcs (omanple 6—I1—2—3—0G (cm. puc. 1.25,8) m spasercy aareG-
pandccKol cyMMof nomanefi:

. (Ol —2—3—0)y=na. (2—B3—d—5—2)fna. (I —0—F—Fnl)mita, (Oi—6—4—0),
rae an. (2—3—4-—5—2) == [ 117 == Poly — RRITAIKHBAKHE;

L
(N {I—-?—S—E—-I}#f{,m= j pdo ~— CHATHE,

vy
nn, (O—J—f—4—) = [y = PiV| — HANOJHERME.

Takum o6pasom, noanas padora /, Ik/Kr,
t
= lygn + low — fyo = Pava T l pdv — Py vy, (1.127)

vy -

BesikiagHy pabOTH KOMITpeccopPa B J4BHCHMOCTH OT xapaxrtepa {1.127)
TepMOAKHAMHUCCKOTO TIpOLecca ONpefedHM 10 YPABHEHHIO (1.127). Tlpn
H3OTEPMHEIECKOM CHKATHH, T. ¢, KOrAa pivi==pz Uz, &

T

jpdu = RT; In 2%,
Pi
™

pafora komupeccopa fr, JIK/Kr, npr cxatHd 1 Kr Bozayxa
=RTim 2, - - (1.128)
Pi

Ipy aauabaTHOM CxKATHH PaUeF= il U

i
¥ t
j e (Pavy — Pi o)

42



pafora komnpeccopa lax, JIk/Er,

lun = PaVaT o1 (P2 0g — Py th) =— Py Uf == P 1 {(Pavg ~ pjvyg] =

E:rl
k L k
= P10y (-%?-) —1{. (1.129)

E—1 .

HPH HUUTIHTI'IO]THDM H[}DH,ECCE AHaJOI'HURD
n—]
s

. n b R .
fn=m(P25’:i"‘PiUi)=;:_1'Piﬂi (P_n) —17 (1.130}

Cpeansast neandHna MOKA3ATEASA MOJHTPONLI «IM», KAK [PaBHNC, OTNpeic-
JFETCH D UAPAMETPAM ROZAYXA R HAUALE ¥ KOHLE CRATHS,

C TOUKH 3peuHs 3aTPaThl NAHMEHBIISH pafOThl H30TCPMHYECKHE mpo-
Mece CKATHY ABASETCH HAHGOJEE BLHIOAHKM,

§ 19. MNogaua W MOWHOSTL NOPIWHERLIX KOMNPELCOPOR

B ReficTBHTEqbIBIX IpOnReccax lia pabory KOMIPeccopa RAMAIOT: HAAM-
yHe EPeJHRON0 NPOCTPAHCTRA, TEIWHINOMEH MeKAV BCACHBAEMBIM BO3IVIOM
B CTEHKAMH IHJAMHIPA, CONPOTHRJIGHHE KJAATAHOR, yTeuky H Ap. Padouni
UHKSA, OTPANKAIOWIHA KeHCTRHTCALILN Hpoucce paboTel KOMIpeccopa, 3ald- -
CHIBACTCH, TaK e KAk 0 paloUdii UMK EBUTATEN BHYTPEHHErG CrOPansi,
HEHIEKATOPOM.

TeopetHyeckan nozaua Yy, M3/c, QAROCTYIERYATGIT I\.O‘ﬂﬂpet.ﬂupd DIpe-
AedseTes o JupMydae

Vg == =o S, (1. 151

rae [ — pHAMETP LHIMHPA, M;
8§ — X015 nopnIHA, M] :
f-— WHCNO OOCPOTOB BaNa KOMAPECCOPA, of/n.
HMefictBatenbHas  nodaua Vi, aifc, ONHOCTYNEHUATOro KOMApeccopa
paBHa
wD?
4

Vn:nrr Vo My S, “132]

Che %o -— KO3dpHUKeNT MOAAYH, WPeicTotAniMi ormomlenue IeficTanTeqbHore vbvema
flozapaeMara § TPpybonposox pO3ayXa V., TP DapaMeTpax OKPYMAWDEH CpeAl K icope-
THReCKOR Nofate woMmnpeccopa Vi, BeJimina Kozdduupewta nogasn npamepuo 0,7 0,85.

C yBsenWyeHHEM COS/IABABMOTO JIaBIeHUA PKOHO- 5o ou
MHYHOCTL QAHOCTYIEHYATOrO NMOPLIHEBOrSG KOMIpec-
copa fazaer. Hss monydcHUs BO3AyXa DLICOKOTO
JABJEHEA TNPUMEHIIOT MHOTCOCTVIEH'TATHLIE KOMII-
peccophl, B KOTOPHK IPONECC CRATHA NPOUCKORHUT
aacae/IDBATENMbR) B HECROJIBKWY LIHAHRILpEX C Hpo-
MEHMYTOUHBEIM OXTdXMNeHHEM BO3AYVSa B XOAOILHJbL-
HHKaX-TennoofMemiKax. Padora cimaTHA B MHO-
I‘UCT}T]'IPH‘-THTOM ROMITpECCODS MOXKeT OBTh {J11eHeHa
KaK CYMMa CXKAaTHH B OTAEJbHBIX CTYIEHAX. Er“f&a;}ff}nrﬂu"?;f:::f;acnﬁﬁ:
Ha prc. [.20 rpaduuyeckr NPeACTABICH TEPMO-  MeMYTONHMM  OXIamaemuen
THHAMHYECKHH npouece, NPORCXOAAINHE B JIBYXCTY-
eHYaTOM KOMIIPECCOope ¢ IIPOMeyTOURBIM OXNazkueHHeM, [Ipu ABYXCTYIGH-
YATOM CHKATHY SKOHOMBSA PAGOTH NOKA34HA 3AUITPHXOBANHON THIONIA(BIO HH-
_arpaMmel 2— ' —2—27—2, :

43



Hunukaroprass MOIIHOCTL KOMIpeccopa oausapHoro meircreuzt N, Br,
onpelneaderca no Gopuydae ' '

_ Py DS

N, - e (1.133)

Te p; — CpefHee HHIHKATOpHOe Mapnenwme, Ia;
D — nvaweTp UHAHALDE, M; :

& — X0 MOPUIHA, M;

n — qucao ofopoTon bala XxeMipeccopa, ab/c.

HHEMKATOPHVIO MOUIIHOCTS KOMIpeccopa IBOHHOTO AefCTBHA (IOACYWTHI-
BAKOT AN KAMJOTO UHIHHAPA OTAEJbHO, 2 3aTeéM NROJYUCHHLIE BEJHUHHEI
CKTAZBIBATIOT. '

MolnaocTs 112 BAAy KoMOpeccopa GOJbIIe HHAHKATOPIOH HA BEeAHUHHY
TOTEPS TPEHHHA B KOMIIPCCCOPE. : '

Ny = Ny (1.134)

rae 1w — Mexannueckult KITJA, aas moplsesoro KOMIpeccopa pape ,85—0.95.

Kommpeccopsl cpefHcii B Majol MOAAYH MACTO OPHBOAATCA B ABHIKCHHE
oT ABHraTe/sl Uepe3 PeMeHHYo ncpciady. B TaKHX YCTAHOBKaX MOLHOCTh
Ny Ha BaJy ABHTATENA [PeBBILIAET MOLUIHOCTbH Ha BAaNy KOMIIpECCOpa HA Be-

JHYHITY HUTEPT} B ﬁepe;;aqe_:: .
Ny = Nyg/tim, (1. 135)

rne 1jx — KITJ1 nepepagn, pasnuid 0,96—0,99, )
VCTAHOBIEHHYI0 MOUIIOCTh MIEKTPOABHTaTe/]s MPUHAMANNT Soabiue pac-
yetiof Ha 10—20%, 1. e.

= § 30. ObnacTh NPHMEHEHHA CHATOro

':?;fi %W BO3/yXs B CTPOMTENBCTRE

e .
q-.:w"" i i ﬁ_s"_‘ <o .
"gggif;ﬂ;,:(“{% “ B crpouTenscTBE CIKATHHA  BO3AYX
IR, ' TPUMEHACTCA AJ151 MeXaHH3AUMH MHOTHX

TPYAOeMKHX MponeccoR {pa3zGopra cra-
PLIX COOPYIKEHHH, DHXJIEHHE MEpaJHX
TPYHTOR 1i TRBePADLIX TOPOJ, BCKPHITHE N0-
POXKULIX TOKDHITHH, NOHHXEHHE 'YPOBHA
L) TPYHTORHIX BOZ H Ap.).

) CmaTolfi BO3AYX HCION&E3YETCH Tak-
e nAs TPANCHOPTHPOBKH CTPOETENMBHBIX
MATEPHAJOR, B HECKOCTDYHHLIX amnmapa-
Tax, AN HAHECEHHS NOKPLITHH, NOABEMA
BOJEl M3 TMOJ3eMHHX HCTOUHHKOB (3p-
audTh) u T. 1. CXatHil Bo3RyX ofaa-
JaeT pAIOM CBOHCTB, ofieTdaln(HX ero
HCMOTBb30BHHE: OH YIPYT, GLICTPO Nepe-
/ npaet xoxebanud, IPO3pAUEH, JErko moix-
/' JlaeTcs TPAHCTIOPTHPOBKE, HE KOHISHCH-
., DYETCS H HE ONaceH B TTOKAPHOM QTHO-
N HICHHH.

Nger=(1,1-1, Ng.  (1.136)

?g\\

el T

.3
——

EAAIA

Rhmon

= i
couA TR

sl g I B wowmpeccope onNHAapHOTO ZefCTBHEY pa-
‘ 8ouas mOMOCTR THINHApPA ¢ OfHOf CTOPOHH -
TOPINHE, KAX ¥ BoJBHIHHCTBA 1, B, €., @ B KOMIIPEC-
_ cope ZBoNHoro fAeicTens obe UOAOCTH UHAHHIpE
Pue. 1.27. MrenmaTwaeckil MOJOTOR (c ofeHx CTOPOE UOPWHE) ABNAITCA palomiMu.

X
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K HauGonee pacnpocTpaHeHHHM NHEBMATHICCKAM HHCTDyMEHTaM, Hp-
MeHHEMBIM B CTPOHTEJLCTBE, OTHOCATCA MOJOTOK, TPAaMOOBKA, CBepauALIand
Mamwina. Palora MROrHX MHCTPYMEHTOB OCHODANA HAa YAAPHOM W BPaLia-
TeJAbHOM JEACTBHH MX 2MeMCHTOB. IIHeBMaTHUeCKHWe HHCTPYMEHTH Pas3iHu-
HOro HasladcHus Gnarofaps HeSOMBINON Macce, HPOCTOTC B OB pamieHHE &
GesonacHOCTH B SRCIVIYATALHH HaXOLAT Bee Godee LIMPOKOE OPHMEHeEHe.

Ha pue. 1.27 mokasan nuesmatiueckuii MOJIOTOK, paboTa KOTOPOTO GCHO-
BAHA Ha yAapHOM AefcTBHH. [IpHEINMN cro paboTH RaK/IKYASTCH B CASAyI0-
weM. K MOTOTKY wepes INAHD MONBOAMTCH C3KATHA BO3AYX, KOTOPHA NMpH
HAMXKATHH Ha KypoK [ ilocTymaeT B BO3AYXOPACMPCICAHTEABHE MEXaHHIM,
COCTOAUIHY U3 30JACTHHKOBOA Kopofknm & W sowortauxka 2. [Toctymas © mo-
AOCTb CTBOJ2 J, BOSOYX HepeMellaeT yAapHHK 4 BBEpPX H BEH3 No KaHaidy
CTBONA. YAaPHHK, NBHKYIKACS ¢ GOJILINGH CKOPOCTHED, YA4PSET 10 XBOCTO-
BHKY i BCTABAEHHOIO RHCTPYMEHTA,

K mHeBMaTHYCCKMM HHCTpyMeHTaM, paBora KOTODLIX OCHORAaHA Ha Bpa-
MeHAH OTAEAbHBIX 3JAeMEHTCB, OTHOCATCA [HEBMATHYECKHE KJIIOUH, LIETKH,
HARMJIBHEKH, LPety H Ap.

Fnasa 7. OCHOBbLI TEQOPHH TEMNOOBMEHA

§'31. Qfuwne crefeHmn

Teopus TennmooSMena — 570 liayka o Mpofieccax MepeHoca Tenaa. G Ten-
A006MEHOM CBA3AHE MHOrHC SIBJEHHs, HaOMoaaeMble B TPHPOILE H TCXHHEC.
PAZ BaXKEEIX GONPOCOB NMPOCKTHPOBAHHS H CTPOHTEALCTBA 3TAHHEA M COOpY-
HCHHH PEINAeTCH HA OCHOBE TEOPHH TemJOOGMEHA MAH HEKOTOPHX ¢e TOJ0-
KeHufl. 3HaHHe 3aKoNa TeIOOGMeH2 NO3BOMAST HHAKEHEPY-CTPOHTCI VB~
3arb TOJNLIHHY H MATepRAJ OTPAXAANMMUX KOUCTPYKINE ¢ OTONUTEIbHEIMH
yeTpoficTBaMu, paspaboTaTh HOBEE CTPOWTENbHbie MATePHANH H KOHCTPYK-
LKA, GONCC SKOHOMYYHbie H CHOCOOHEE HAMEKHO 3AUIAINATB 4EI0BEKA OT
XOJ0A8, PellluTh U APYIHEe BOMPOCLI, KOTOPHE BO3HHKAKWT B IIPOILECCE PaiBH-
THS CTPOHTENBIOH TCXHUKH. ' - _

§ 32. Bupgel nepenavum Tenna

- TemnooGmen npeacTaBaser cofofi cnoKEME Npoliece, KOTOPHE MOKHO
Pacu1eHHThb. HA PAA NPOCTHIX nponeccos. PasanyanT TPE SJeMeHTaPHEX
NPUHIHIKANRHO OTAHYHEX OJEH OT JAPYIoro mpouecca TeminoGMeHa — Ten-
JIORPOBOAHOCTD, KOHBEKIHIO H TCIJIOBOE HIJYYEHHE. .

- IIponecce TensomposaHOCTH HPUHCXOAUT NMPH HENOCPCACTBEHHOM Conpi-
KOCHOBEHHH {COy/AapeHWH) 9YaACTHI BEILCCTBZ (MOJAEKYJ, aTOMOB H CBOGOI-
HBIX 3/J1€KTPOHOB), CONPOBOKAZIONIEMCH OOMEHOM 3HEPTHH H HX TEINIOBOrO
meHcHEA. Taxkof nmpouece TemICOGMeHd MOXCT TPORCROLHTB B JIOOEIX Te-
JaX, HD MEXaHH3M Mepeloca TCMa 32RHCHT OT arPeratHOro COCTOSTHHSA Tena.
Ten1oNpPOBOAHOCTE KHUJIKHX H B OCOGEHHOCTH ra3006paSHEIX Ted He3Ha'H-
rentia. Teepane Teqa 06aafaioT paanuuHOR TeIIONpPOBOIHOCTLIO. Tesac
Ma108 TEeRNONPOBOKHOCTEK) HA3HBAIOT TENJIOH3OJSLHOHIILIME.

[Tpotiece KOHBEKIUMM NPOMCXOAMT JHUIUL B SKHIKOCTHX H Ta3aX B Mpel-
cTagaser co0OA NEPeHOC TEMJa B PC3YNBTATE NepeMelleHHs] H HePCMCHINDA-
HHST YACTHI KHAKOCTH HAH rasa. KoHBeKIMS BCeriia colmpoBoMAastes TEn/0-
IPOBOAHOCTHIO. '

Ecnu nepemelllennie YacTHI JKHIKOCTH WIH Tas3a OGYCIOBIHBAETCH pas-
HOCTBIO HX NJIOTHOCTEH, TO TaKoe IepeMellelHe HASLBAKT ecTeCTBeHHOH
kopBekiied. TIpy ecTecTBeHNONR KOHBeRU#M HarpeTsie 0GBLEMH TENNOHOCHTS-
JIi NOAHHMAIOTCA, OXJAaAWBHIHers — onycKawTea. Hanpumep, oronuteasubili
MPAGOD CHETEMBI LEHTPAJBHOTO OTOIJIEHHS CONPUKACAGTCS ¢ BO3AVXOM, KO-
TOPHI OAYYALT OT LCTC TeDAO H NOAHHEMAeTCH, VOTYNas MocTo .Gojee xo-



NORHOMY BO3AYXY. TakuM 00pa3oM, TENnG BMECTE ¢ DO3AYXOM Tepenaerca
or nprBopa B ApPyrHe WacTH fOMElTeHR.

Ecai JKIIKOCTL MM rag TiepemMeilaerca ¢ NOMOHILIO Hacoca, BeHTHIATO-
pa, iKekTopa H APYyrux yerpolcTs, TO Takoe lepeMelicuie HA3LIBAIOT BhI-
HY ¥ ACHHOK xonpeknued, Tennoofimed MOPOHCXOOHT B 3TOM caydse 3MaYH-
TeJqbHO HHTEHCHBHLC, UM IIpR gCTECTBEHHOR KOHBEKIHH.

TTpouecc TEMIOBOIO HIMyueHHd COCTOMT B nepeHoce Telaa DT OAHOTD Té-
Aa K LPYrOMY #ICKTPOMATHHTHBIMH BOJIIAMH, ROAIHKAIHMA B Pe3yabpTa-
Te CADKHEIK MOJEKYJsipHEX W aTOMHBIX BO3MYHIeHRH, Jiyudcrasg SHeprii
ROIWHKAET B TEAAX 33 c¥eT JPYLHX BHIOB SHEPIHH, rAagHLM ofpasoM Teil-
710BOH. DNCKTPOMAIHUTHEIE BOMHLI PACHPOCTPAHAITCA 0T TOBEPXIIOCTH TCAA
B0 RCe CTOpOHLL DBeTpeias 11a CBoeM HYTH ApyrHC Tens, JAYYUCTaH JUEPTHA.
MOMKET HMH TACTHYHO TOTJOINATLCH, TPeRpatlasichk cHOBA B TemnoTy (moBbl-
mas HX TeMIepaTypy). '
~ Tlpsn ugyueHHW OTAeabHUIX BHIOBE rerrnoofMera HCoAb3YioT caelyloliHe
pOLIAe IOKATHA H Ol peAeICHES. :

1. Tlepenoc Tenyia OT OAHOTO Teaa K IpVIoMy, a TAKme MeRIy dacTHia:
MH AAHHOFO TeJIA ITPOHCXOANT TOMBKO NPH HaIHIN pasHOCTH TEMNepaTyp
HalPaBJeH RCErAad B CTOPOIY fonee H3KGH TeMACPaTypLL.

2. KosiHyectro TEIAOTH, NEPEeHOCHMOR B e HRHILY BpeMeHH, HashBaCTCH
TeO0BBIM MOTOKOM §. OTHOILEHHC ) K enVHANE MAOMLALH F, wm?, Ha3biBaeT-
cfl YASALHEIM TENMOBEM NOTOKOM ¢, Br/m®: = N

g = QIF. {1.137)

3. TemmepaTyDHOe COCTOSHEC Tena WK cHCTEMBl T MOKNO OXapaKre-
PH3ORATH ¢ MOMOIIBI0 TEMACPATYPHOO MoJs, NOL KOTOPLIM NOHAMAETCH Co-
BOKYIHOCTH MIHOBEHHLIX apavYeHH{l TEMITEPATYP BO BCEX TOUKAX H3yuacMora
npocTpaHcTBa. TeMIeparypa pAsIMUMLR TOUCK Teda { OMpejendercs Koop-
AWBATAME X, ¥, & H ppemeseM . [TosToMy B pfuleM caydac

f—=f(%. 4,2, 7). _ T.138

TemmepaTypHO nosie, KOTOPOC pIMeHAeTCs ¢ TeuCHNWem BPEMenH, Hashl-
paeTCs HeCTANHOHADHDIM (ueycmﬂosﬁamnmc:q}. Tips 5TGM TeIlIOBOH peiM
J TeVioBoR MOTOK OYIyT TOXE wecTaupoRaApEnME, Harnsiewm 1pHMEPOM
HOCTAHHOBAPHOIO TEMIEPATYPHOrO HOAS MOIKET CAYKHTb TEeMIEpaTypHoe [
COCTOSIRHE CTEHOK oronuTenuioll nead. Ecan Temneparypa & nbol TOUKE §
Tesa ¢ TeUeHMeM BPEMEHH e UIMCIUICTCR, TO TeMICPATYPHOE [10JIE BA3LIBA- &
eTest CTALHOHNAPHBIM (ycmnnaﬂnmumcn). B sTOM Caydac TEIVIOBOH PeXHM g
# TerJiopoft noToK GY/IyT TAKME CTANHOHAPHBEMH. : 3

CranMoHAPHOE TeMHepaTyphOe 110AC MOJMKHO 0XapakTEPA30BATEH 32BUCH- §

MOCTBIO .
fo=f (%, 7.2): (.19 F
TIpocrcfitum TeMiepaTypllbiM HOJCM BBARETCS OLHOMCPHOE CTALKOHAD-E-
Hoe TIOJE, KOTOpOe XapaKTepyayered ysMeHedHeM TCMACPATYPL B HaNpaBiec-g
YUK OJHOH KOOPIHHATHOH OCH. Takoe TeMIepaTypsoe TIOJe MOXIO Bbpa-

3HTH YpABHCHHEM . . : N
=0, a0 f

TippMepaM OJIHOMEDHOTO TEMICPATYPHOTO NOAS MOMNKET CllyXHTH pacnpe-§
fefleHHe TEMIepaTyphi B HApYHIBIX CTPORTEMRHLIX KOHCTPYKIHIX, TONMUH K
KOTOPBIX TG CPABHERHAID C npoudMH pasMcpaMi HEBCAHEA. 3

B janpHefiuieM Mbi OTp2HHIHMCH [AcCMOTPEHHCM JIEIUDb cTaUOHAPHLIXE
H OANOMEDHHX TeMOepaTypHBIX noncl Kak sHanbodee UpOCTHX, HO UMCIOHIHE:
60JbiI0e NPAKTHUCCKOe 3HAYCHHE B CTPORTEABCTRE IAAHUA. B

4. TemnucpaTyproe NOJAC B paccMaTpHBacHMOM  Telt HAR cheTeMe Telg
yaobro XapasTepH30BaTh C TOMON(RIO H30TePMHEeCKHX noBCpXIOCTEN, UCH 3
KOTOPEIMY MOHAMAETCH TEOMETPHUCCKDE MCCTO TOYEK € OAHHHKOBOH TeMIs
patypoil. Taxac N0BEPRHOCTH MOTYT SBITE 3aMKUYTH WAH BEIXOIATH Ha rpay

_HHYbL Pesa, HO Me Ly cofoll HUEOTAa He nepeceraloTCh,

%5




Ecnyu M30TeDMHUECKHC NOBEPXHOCTH Nepeceyh MAOCKOCTHLR), TO HA TIIO-
CKOCTH CCYCHHA TOJYYHM H30TePMHUECKHE JHHWH, HAZHIBAEMBIE H3OTCDMA-
Ma (puc. 1.28). Bsaumnoc pacnosoikenne u30TePM HATASIIHO XAPAKTEPHIY -
eT pacnpele/IgHAC TeMNepATYP B TeJe H HHTeHCHR-
HOCTE H3IMEHEHHN TeMOEPATYPW B Pas3AWuHBIX Ha-
NPABJICHARAX, “EM 4Yalle pPacnOJOKeHbH H30TepMH,
TeM HHTCHCHBHEE H3MEHACTCA TeMicpaTypa.

Haunbonrliee naMeneHne TemmepaTyp® na CIH-
HHIY AJIHHL] NOJAYY&eTcs B HANPABACHHH HOpMAJn
K m30TepMudeckuM rnoBepXmoctam. Flpoussomnas
TeMepatypel {10 IOPMARH K HM3DTEPMAUECKOH G-  Puc. 26, Jwank usorepm
BEPXHOCTH NA3LIBAETCA TEMNEPaTYPHLIM Tpajdes-

ToM H obosuauaerca grad, ero pasmeprocTE — rpag/M.

§ 33. 3axon Mypee U KOIDDOHYKEHT TEMAOMPOBOAHCCTH

3akon Oypre (1822 r.} ABAsETCH GCHOBHEIM 3aKOHOM TeNJIONPOBOIRO-
CTH, YCTAHABJHBAKIIHM UPAMYH MPOIOPILHOH2ALHOCTL MEXAY YALNbHBIM
TEII0BbIM [IOTOKOM H TEMIEPATYPHLIM FPaTHCHTOM:

i

ey , _ 1.14
g }an Agrad{ {1.141)

Ti¢ A — MHOKHTEIL NPONOPUHOHANBIOCTH, KOTOPHNA HAINBAETCA KO3 IHINCHTOM TemIo-
mpoROEEOCTH, B/ (M-K).

3HaK MEHYC YKA3BIBACT, UT0 BEKTOP TEINOBOro MOTOKA RafpasJes B CTO-
POHY, TPOTHRONOJOMRYIO TeMNOeparypHoMy rpajuenty. Ha ypasHcums
(1.141} BHAHO, 9TO KOSPOUUHMERT TERJIOIRPOBOAHOCTH KONHUCCTREHHO paseH
YleAbHOMY TCIVIOBOMY MOTOKY NPH TeMIepaTyPHOM rpajuenTe, paBHOM e/i-
HRe (M3Medesde TeMNeparTypu b 1°C Ha eguEHLy OTHIGL).

Koagdnuyent Tennonposossoctd SBASETES BaXKHOR TEM0PHIHTeCKOH
X2PaKTCPHCTHKOH BelLeCcTBa; eM GoMbiie A, TeM SOMBNISH TCRAGIPOROLHG-
CThio oGMafaer Belllectso. KosdHiMEHT TeNAGUPOBOAHOCTH 3aBHCHT OT
MPUPOLBL BELECTad, ero CTPYKTYPH, BAZNKHOCTH, HaJHUHf npuMccel, Tem-
hepatype H APYTHX (DaKTOPOB.

B mpakruuecknx pacuerax xosbdHIHeHT TCIMONPOBOAHGCTH CTPOHTCIb-
HEIX MATEPHANOB HALNERHT OPHHHMATh Mo taage CHull 1i-3-79 «Crpos-
TefiBRAA TEIOTeXHUuKa». KoahgRuueHTE Tenaonponaatocty HEKOTOPHIX Ma-
TepHaNoB NpHBeleHH B IpHA, 1. o

§ 34. TennonponogHocts

PaccMOTPHM OAHOCAORHYI0 JAOCKYI) CTEHKY TONMIMARON & {puc. 1.29),
KOIQQHIHCHT TeNAOHPOBOAHOCTH KOTCPOH NMOCTORHEH H DaBer A. Temnepa-
TP Ha rpaHdilax CTEHKH T, R Ty, APHUYEM OYCTh Te<T1y.
Tenso pacnmpocTpassiercs TOABKO BIOAL 0fH X. I1py 3THX
YCAOBHAX TeMOePATYPHOE 1I0JC B CTeHKe OyJeT oAHOMEp-
HHM H H30TePMHYECKHMU TOREPXHOCTAMH OVAYT IJIOCKOD-
CTH, 1A PAJACABHEIE NUBEPXAOCTAM CTEHKH.

Aas enos roamnrol dx Ha ocHOBAHMM 3aKoH2 DypLe
(I.141) mommuo namncate clieaywiiHe YPaBECAHS TeNJo-
TPOBOAHOCTH! '

t

ar
g=h— (1,142}
BAd Jd X g
: Puc. 1.24. T -
df = — T g (1.1423)  sogwocts  oxmmenin:
i Aol  nIocE9H CTeHKH
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TIpOMHTErPHPOBAR JIAHHOC YPaBHeHNe, NOTYIHM

t= ——x+C. - (1.143)
. _ A
Wa ypasuctia (1.143) caclyeT, UTO TeMICpaTypa H3IMEHAETCH MO TOM-
HIHHE CTEHKH 110 JHHCHIOMY 34KOHY. ' -
Koreranta METerpuposanus C onpeichaaercs H3 yCeJaOBHH Ha rpanMuUax
cTenku: ecii x=0, 10 f=1,, otkyda C="1:. Ecai x=34§, 10 t=1, ¥ ypable-
ke (1.143) npudarMacT BUA

)
T5=— 84 T

OKOHYATEALUO TIOAYIAM ¢, BT/M7Y

A '
1= "5 {Tg — Ta): (I.144)
M3 ypaBHEHES RWEO, YTO YAeNrHHIM TCIIOBOK
NOTOK 34BUCHT OT TEMIEPATYPLOIO Neperana Atr=
Ti—Tg, MNO3TOMY MOKHEO HanvcatTL:

A .
N
S R .
Pue. 1,30, TemIOUPONSIHAOCTS At AT :
MHOTOCADHANGH mIOCKOA CTeH- §= o, — & : {(1.145)
BH 6/4 R

Ornowenre §/A==R Ha3npaeTcs TEPMUYCCKHM COIPOTHBICHUEM CTEHKH.
34 YAeNLHEHE TeRJIOBOMR MOTOK ¢, MOXHO ONMPEACIUTE obliee KOMHYECT-
RO TCHJA, Nepeaarrore 3a 1 U iuepes CTCHKH nosepxiocth F, no gopmyse

Q=gF. : S (1.148)

"Us ¢opmyan. (1.146) sraHo, WITO afiee KOJHUeCTBO Tellsla, NepeiaHHo-
ro Uepes OAHOCJIORHYIO IIAOCKY:0 CTEHKY, NpONOPLUHOKAABHO V/IeAbHOMY T&-
NZ0BOMY NOTOKY H IVIOMIANH NOBEPXUOCTH CTRHKH F ' o ,

PaccMOTpEM TeNJa0NPOBOJHOCTh MJIOCKOH MHOTOCTOAHOA CTeHKH, COCTON-
meft H3 7 MaTePHASBHHX CJIOED, MIOTHO FMPUACTAIOMMAX OAHH K IpPYTOMY
{pre. 1.30). Kampuit caoit umeer 3alaHHY®o toqmuey &; H xozdduUHEHT
TeMAOIPOROAIIOCTH A;. MHOPOCTORHBIMA SIBJSIOTCH, HATPUMCD, CTEHEl H Te-
PEKPLITHA KDYIHONALEABHBIX W KHPIHIHEIX 3/ aFHR. :

[Ips cTaUMOHAPHOM TCIJIOBOM PERHEMC TENIOBHE TOTORE, mpoxoAdmnue
yepe3 KamAMH H3 CJIOEB CTEHKH, OLHHAKOBEL TTosTOMY, MOMBE3YACH GHOPMY-
aofi {1.144) I8 KaxKAOro CJA0f, MOJKHO HAMUCATD

g = 3, (v —T2)5 g7= &, (T3—Tg)i §= 5 {3 — T4
OTKYyAa
S S T
1 =4 A r W3 g M 3
T g2
3 i=q % .
[TpocyMMUPOBaB NpaBHe W JieBble TaCTH 3THX PEBEHLTB, TIOAYHHM:
8y 83 53)
T“'"‘: = — - - ¥
1 “"(:afraﬁxa
oTRYA2 ¢, BT/M?,
g —iTE AT (14
_a.i._l_ & __l__ai K . '
bt b3 ke



TRe At — TeMTApATYPHHE Tepenan, T8 PASHOCTE TeMOEPaTyp HapyAHEHX nosepIHocTel
CTEHRH, '
R_=RT+R2+R3+...+Rn — pfinee TCPMMIECKOE CONPOTHBACHHE MuoTOCAGHHOR CTCHRH, RaB-
Hoe cyMMe TePMETECKAR COMPATHBACIHA OTISABULIX CHOER.

Huaa mocTpoeHHA TEMIICPATYPHOLO NOJHA MHOTOCJIORHON cTeHKH HeahXo-
IEMO 3Hath TeMnepaTypy Ha IOBEPXHOCTH KaXIOTO CNoH B OTACALHOCTH,
KOTOpas OMPeRCTHTCH 13 CAEAYIOIUYX OUeBHIHBIX PaBeHCTE:

Ty ~—T§ T —T

g = ===
i &
hy g

TeMAepaTypHOe NOAE MEOTOCTONNON cTeHKH M300pasHTCA JOMAHOR JA-
nyeii, K2K 3TO 110Ka3aH0 HA PHC. 1.30.

Tenaosoit norok Q, B, depes MIOTOCIONHYIO TIOCKYI0 CTeHKY OnpeAc:
- gseTcsa Mo (lopMyae

Ht: L

T — T
g =L F, (1.148)
IR
. L '
Jijtss pacuera TEIAOBOTO BOTOKA yepes O/HOCAOHHYIO AIH MHOTOCAOH-
qYI0 UANUIAPHYECKYIO CTEHKY, ecilH TOANIMEA ee Ti0 CPABHEHHIO ¢ IHaMET
pOM He3HAUUTENbHa, MOIKHO rtoab3oBaThea GOpMynaMia 1A MAOCKOH CTEH-

 kH. T1pH 3TOM F noncyuTHBaeTCH KakK Fop=ndcyl, THE dcpﬂcpemmﬁ AHa-
MCTP UHIHHAPA MEHIY BapyKHOHA H BRyTpeHIIel NORCPXHOCTAMA ero CTeHKH.

5 _35. KaugenTHEHEIH Tenneobmed

Tennosoi motok Q, Br, népenasaemuﬁ HpH KOHBeKTHBHOM rennoobMene,
onpenenasercd 0o GOpPMyae HsiotoHA

0 = of (Fx — ) 1.149)

rae o — kKospdunneat npONOPIEOHATBHOCTH, WaamEaeMEit xozddHUMEHTOM TEMIOOTAATH,
to — TEMIEPATYPA TEMNOHOCHTRNH, °C;

T — TeMMepaTypa NOBEPXHOCTH CTCHEH, G

F — norepxHocTh COIPHKOCHOREHHA TerIoROCHTENR CO creiRofl, m2,

Tpupae F=1 m? NOAYIHM TIOTHOCTL TemnoBOro noToKa g, Br/mMi
g = = 1 (tng — T) H (I . 150]

~ Ua yparuenus (1.150) MOXKHO OBPEACIHTE PA3HOCTh lw—T H TEMIEPATY-
Py CTEHKH T.

tac—1 :

€= —_,

[+

cge /o — TEpMHYCCKOR CONPOTHBACHRE cTeHKy TpH TEMJOGTAZTE CONPHKOCHOBRHACM.

Mopmyay (1.149) MOKHO HCOOFLIOBATE KAK TipH TeHAooTAAue OT KUl
KOCTH WJH rasa K cTeHKe, Tk H NpH TeMO0TAAYe OT CTEHKH K XHIROCTH
ynu rasy. B ofonx clyuasx npHHAMaeTCA abcomoTHoS 3gadeHEEe PAsHOCTH
TeMnepaTyp. ,

KosddHUueRT TNA00TAAUH pMeeT eAUHHIY H3MepeHHA Br/{M2-K) u
npefcTaBAACT coGofi KOAHIECTBO Tenna, NPOXOAAMIEr0 B eRMHALY BpeMeHH
OT MUAKOCTH (rasa) K CTeHKe { LM uaobopoT) uepes | M MOBEPXHOCTH npu
pasHOCTH TeMNeparyp sKAQKOCTY ¥ cTerkn 1°, B ornudHe OT Ko3ppuIHenTa
TEIOBPOBOALIOCTH & Ko3(hPUILHEHT TEIIOOTAAH . — OYEHb CJOXKHAaA BE-
AEUKHZ, KOTOPOH YUHTHBAIOTCH caenyiomue HaxkToprl, o6yCROBAHBAOINHE
MpOTEXAHHC KUHBCKTRBHOIO renaooOMeHa: XapaxkTep ABHACHHA FHHIAKOCTH
iy raza (JaMHHapHOE HilH TypOyJIeHTIOR) ® DPHpPO/A CI0 ROSHUKEOBEHHA;,
CKOpOCThL NBHKCHHST XUIKOCTH MMM T4sa @ (HaMYECKHEe HapameTprl KHi-
koCTH Has raza {koadpuuuent TENAONPOBOIHOCTH A, BAKOCTH i, TAOTHOCTD
0, TEILJIOEMKOCTh Cp, o Emhdditila i obBEMHOTCe pacHIBpeHuUs B, Temoepatypa

4—428 - 49



RALKOCTH WM raza H NORepxiuocTH Lw, T, hopMa @ ¥ aruednLe PasMepar
OMBBAECMOR KHAKOCThIO ML TA3OM MOBEDXHOCTH fy, fy, Iy, )
Taxnm o6pasom,

C‘L=,f['l':,', o W, o, Tns ﬂ, les T, @O, i‘;{, {34 fs:;:}a

BanKeM XKpuTepHcr noaoﬁﬁﬂ——ﬁeapﬂmep}mx COOTHOIIEHHH napamerpos,
Xaparrepu3ymliLx PHIHUeCK IR npctece, Hixe OPpHROISTCH HEKOTODbIe
*KPUTEPHH noaodusy 1as ONPeACACHHT @ H ux KPATEA® XapakTepHoTHRA:

o ¢
Kpurepua Hyccemra, NIJ=T; Kprrepyfi IMTpanitaa Pr=~91p—g-; Kpurepuii Pefinonsaca

']

@ !
Ree== _p_p_; Kpurepait Ipacroda Gr— *%s—- BAf,

g o
3necs v — KO3Q(DHANEET KiHeM aTHcCKOR BSIOKOCTH, M¥/e:
[

£ = YCEOPeHne enroboanorn NaiCHEA, papuoe 088 mjcl:
AF — aBeomornas BEAHYHHA - P43HOCTY TCMIIRPATYD  MOBePXHOCTH CTeHKH | HHIKOCTH
{aag rasa), mMexay KOTOPBIME QPOHCXOAHT TRILM000MCH, rpay,

Kpareputt Hyccenpra Nu, mau KPHTepHH TeliooTaayn, XapaxrepHayer
HHTEHCHBHOCTH TenaooTzayn Ha Thanvue MHAKOCTL (HaH raz) — TBepAoe
TEMO | BCCr/Ia ADJSETCS BeanTHION HCROMOR.

Kpurepnit Peironsaca Re OPEACTaRAseT cOBOA OTHOEHHME oy HHep-
UHH K CHNIaM BHyTpeuderp TDRHHA 1 Xapakrepusycr FRIPOAMRAMHYCCKHE
POXKHM IBWIKelINst HHAKOCTH. [lpn Re«<z2300 apnmenpe ftdMHHADHOe, mpH
Re}lﬂi-——-TypﬁyJIEIlTHDe, npu 2300<- Re<< 10 PEXXHM JABAKEHAA MNepexon-
Rl — oT JaMHHapHOro K Ty DOYICHTHOMY. _

Kparepu#t pannras Pr XapakTepHayer dusnueckHe epoficTna HHAKO-
CTH (HAH raza)} n cnocoBHocts pacopoctpadenus tennma B HUIKOCTH (dn
rase). - _

: Kpureput I'pacropa Gr yaurmsacy TOADEMHBIE CHJIL, BO3HHKAIIHE B
KHEKOCTH (WM rase) scqegcrsye PASHOCTH NITOTHOCTEH WX YACTHI ¥ BLizp-
bawinie Tax HA3LIBAEMYIO CROGOAHYIO KOIREKIHIO, '

B obumem cayuae ROHREKTHBHOIQ TeNJI006MeHa KPHTCPHAARHAN 33BUCH-
MOCTh HMeEeT Buj

Nit = f (R, Gr, Pr), : (. 151)

Kpatepun Re, Gr 4 Pr & 3TOR 32BHCHMOCTH SIBASIOTCS OTIpeae SO MU
KPDHTEPHS ML _
Hpumeunreasno x BLIHYKABHHOMY TYPGYNEHTHOMY - ABHMCH IO HHARO-
CTH (WAH Faza) cBssb MEKAY KDHTEPHAMH YCTaHABNHBASTC CASHAY IO M
YpaBHeHHeM:
N1t = ¢ Re” Pr™, (1,152

The ¢, 1, mt—— CODTRETCTBERHAR Koadiprmument a NoKa3dTenn CIEmens, ¥CTAaHADANBIaM e
ONHTH arM ayrem, .

Has yenosuii BHYTPEHRHX MOBepxHOCTEH OTPaXARI0IMEX  KOUCTPYKIH
OTANNIHBAEMKX 3/aHNi KPUTepH D0f06ua 06beAuEATeY ypaBHeHHeM

Nit = 0,135 (Gr Pr)®-3%, (I.153

g onpenrenenus KoafupulHeHTa TentooT1auy 10 ypasHeHHsM (1.152)
" {L.153) moacunteipart THCIOROE 3HAYEHHe KDHTePHER, BXOXAITHX B npa-
BYI) HacTb paneHCTBa, OUPCACNA0T KPUTEpHi Hycceanra 1 53 mern — Ko3d)-
hHuHeRT TEILIOOTAAYH,



§ 36. TennoobmeH H3INYUEHHEM

TengoodMen H3AYUEHHEM MOXKET HPOUCXOJBTL MENCLY TeIams, waxong-
muMrca Ha GOJBIIHX pACCTOSTHMAX OAHU OT Apyroro. OTiHYHbM npHMePOM
310rc ABACHWA CIYXKHT HaaysclHe Coqina Ha JeMii, B TexHHie Tennoot-
MeH H3JyUeHHeM WMeeT MCCTO B KOTAAX, B CHCTEMC OTOLLNEHHS 3jlaninf, B CY-
. [URABHRBIX avperaTax W T.u. 1ipH BLICOKHX TeMIepaTyPax Terioodmell uaiy:
gepuesM npeobiafaer Hal oeTaJibEBIMH BHAAME TEI-
ooGMeHa H HMeeT B CBASH C 9THM BaXHOE 3HATC-
e, JlyuencnyckaHue Tena b MpOCTPAHCTAC MOMKET
6LITE PABLHOMEDHEM HITH nanpaBIeHHEM.

Jlyuucras 3Hepris, HeIycKaeMasl Ha Kawoe-Ji-
60 TeNo, B 3aBHCHMOCTR OT ero pU3InIeCKHX ¢BOHCTR,
(ropMbl # COCTORIRA NOBEPXHOCTH MACTHIHO MOLJIOo- ,
maeTesa  ITHM reoM H MepeXOART B TeNAOBYIO ] ( \ '

gﬂ‘

(a uyorga B ApYyrue dOpME sieprau), a ocTa/bHad

waCcTh OTpazkaeTcs H JacTHHHD MPOXCAAT Yepes He:

o ((gﬂc. I'Sl}' : Pre. 1,31, Cxema painpepgsce
foanaunM depes (o oBTHCe KOAUUCCTBO JYUHC-  owa AyuMcToR  sHCprEM, -

+OH S1IEPrHH, najatolleli HA TeJO, a Yepes Qa, Qv pajomeR na TEAG

Qp ~— COOTBETCTBEHHO & OMHUECTBO JYYHCTON SHEp- '

raM, TOCJOMEHHOH, OTpPANKEHHOR H npolIcAIIeR ucpes HeTe:
QO‘_"QA‘!‘QR+QD: (.1-154)

Torpa, pasfesus ofe HacTh papeHcTsa Ha Q,, MONYURM

0_ 0, %% %

A
HJIH
|~ A} R+D, (1.185).

A
roe A= —Q—-* — GOTAOMATCIBHAR ClIC_lCOﬁHOC‘l‘b TeNa;

0
Qr
R= Fé'-'—— oTpaXKATENBRAN cnocoGnocth TeNas
O

D= — MPOMYCKRAH criocoBHOCTE TRA.

3

13 NpUREICHHOIO paccMOTPeHHs CHeLyeT, yTo nenuwundn A, R a D saBnd-
fotes OeapaamepHiIMH K03 UIHeHTAMHE JJOTAOUIEEHS, OTPAXKEIHS 1 IPOIYC
kanga, B AaDHCHMOCTH OT KOHKRETHbIX Y H3HIECKHX cBOHCTR TENA, ero TCM-
nepatypst i JAJAHHB ROANE! 11AAIOLETO K3AYUYCHHE YuCJeHHEC 3HATCHHA KO-
ahPUBUEHTOR A R w D wmoryr GBTB pa3IUIHLEIMHE, 4 B 9aCTHEX cnydaAx v
PABHEIMHA HYJIIO.

Eeou A==1 (1.e. R=D==0), 10 TejlQ0 HOJHOCTBLL HOrJulnaer Bee Tafa-
joyie HA HCTO TENJOBHE JAY4H K qasbBaeTcs ateooTHO YCPHBM. ABcoaoT-
HO 1epHLIX T&A B NPHPOAE net (A=<C1). CBoACTBAMN, HANzKUME K 20COAI0T-
Ho wepHOMy Tejy, oGaaaioT HeQTAHAA CAXKA (A==0,9- 0,96), pona u Jel
:(4:0,92—0,95), ycpHOE CYKHO (A=0,98), nepRbH GapxaT (A=10,953).

Eenn R==1 (T.& A=D==0), TO TCAO UOJIOCThKI oTpaXaeT nzajatoline
wa mero Teloswe Jyun. Taxoe Tel0 qasERASTeA 3ePKaTBHBIM (ecan oTpa-
sKenue NpABHAbROE, HE paccesiHAoe) b0 afconxyTao BeJihM (ecJi® oTpame-
HHe paccedHHoT — nudysHoe). K uwcay Tes, GARIKAX MO cRoficTBaM K ab-
coaloThD DCRoMYy TEIY, OTIOCHTCH PSA MCTANJIOE (300070, MEAD H ap.). Jast
[OXHPOBABHEIX METALIOB R =0,95—0,97. Lenas OIITYKATYpeHHAR [IAPY -
aad TIOBEPXHOLTEH CTEHB XOPOIO OTpakaeT COJHEIHELS (BrauMble) JIYHH, 43
HOBHIMMBE TECAAUBLIC JyUH AHTEHCHBEO €10 TOTJOManTCld. -

» ' ‘ ' 51



Econ D=1 (1.e A=R=0), 10 Teao Tponyckaer uepes cefg Bee maga-
'OWHE ia Herv Aywd. Takoe Telo wazmBacres  aGeoxioTHO IPOHHLAEMEIM
(npospaunsiM), Haw AMATEDMHYHEM. Bosuyx — ipaxTaveckn Tpo3pauHas
CpeAd, TBEPLLIE Tela H KWAKOCTH Hempoapaun. MHorze rena OPo3payHH
TOIBKO Qs onpeleneRusx BOaH. Tak, 0KOHHOE CTEKIo NPONYCKaeT CBeTo-
Bhie /YR # NOUTH HENpO3PagHo AAS YanTpadAONCTOROr M ATHHHOBOTHOBO-
ro HHPPAKPACHOIO H3JYUYEHUH.

OcHoBnnie 3aKoHEI Tenaosoro usnydemud. 3akon Credana—
Boannumana, M. Cregan (1879 r.) SKCUEPHMCHTAMbHO, a JI. BojbumMan
(1881 r.} reoperuuecxku YCTAHOBHJIH CBSI3b H3AY4ATeNbHON cnocobHocTH ad-
COJIOTHQ HepHOro Tena Ey ¢ TeMuepaTypoil. B TeXnmyeckux Pacuerax 3aKoH
Credana — Bonnnmana HCIOMib3YeTCA B CAAyIoleM BHie: '

" e o ,
Ey=C, (ﬁ}—ﬁf(), (1.156)

rae Co — xosthbwunent msayeerns aScomoTio ACPHOTO. Teda, pamuwR 5,68 Brf(m?.Ki),

Peanpnple Tena, HajHBaeMbe 06LIIHG CEPLIMH, 110 HHTEHRCHBHOCTH H24Y-
ICHHS OTIRUAIOTCS OT AGCOMIOTHO YePHOTO Teaa, Ho 3aK0H Credana — Boung-
LMAlZ GPUMEHHM M K CEPBHIM TeuIaM, ec/H YHECTb CTEN&Hb HX YEPHOTE:

a=E/E;,
rze £ — #amyqatcaenasn CHOCOGHOCTE ce]iom TenA;
£y — Hsayuatensoai CROCOGHOCTE abcaaeTHY HYENHOTD Tojha.
HpaMonuTensuo PEA/blLiM TeazM saxkox Credana—bBomsovana TTPH-
obperaer caenyomul syn;
£ = aEy = aCy (T/100)4 = C(T/100)8, (I.157}
rag Ce=aCy = KosbduuncHr Hanyuemys,

Beanyura crenemn UCPHOTH 4 3ABMCHT TJIABHEM 06PasoM OT OPHPOIE -
Tesa, TeMNepaTyps! H. cOCTOSIIHA ero MOBCPXHOCTH (MIa/iKas HIH WIePOXOBA:
ran). [anpumep, gicrpre CTAABHEE H UYTYEHBIC MOBEPXHOCTH DpH §==20° G,
nMenT a==(0,05—0,45, KAPGHY KPacHbi npH tofl xc TEMIIEPATYDE HUMeeT
a=0,93, a CIUTYKATYPeHHAN H3BECTRODAS NOBEPXLOCTE NpH f=10--90°C
HMEeT @=9], - .

3akow Jlam6bepra. ITo 3aKORY, yCTaHORAeHHOMY Jlambeprom, Max-
CHMAJIBHOE MaJIyYelHe edHHHNCH NoBepXHoCTH NPOHCXO/MHUT MO HaMNpaBJeHHKD
HOpMaJi K Hell. Ecan Qp— koauuectso SHEPTHE, U3NyyacMmoe MO HopMagH
K MOBEPXHOCTH, a Q, — Ho HANpaBAeHnro, olpasylomcMy yron ¢ ¢ HOp-
Mapplo, To, N0 2aKkony Jlambepra, ' o : ' o
Q¢=anos P, {I.158)

TdxEM 0Gpasom, 3akon Jambepra onpegeaser SABHCHMOCTh H3Jy4ae- .
MGH TeJOM 3HEepTHH OT ee nanpasnenusa. ; ,

3akoH Kupxroga. To 3akody Kupxroda ormomenne H3AYYATR/L-
ROl cnocobuoctH £ K erp NONIOIMATeNBIICH  CHOCOBHOCTH A fasi Beex Tea
OARHAKOBO ¥ PaBHO M3JIYHATENbHOR CNOCOGHOCTH a6coII0THS Ueplioro teqaa
£y mpu TOH Mo TeMIepaType H 3aBHCHT TOALKO QT TCMIIEPATYPEI, T. €,

E[d = E, =] (T). o (1.159)

Tak kax E/Ey=a, 10 AN BCeX cepHX Tenr A=q, T €. TOTNOLATeNLHA
CTIOCOSHOCTh Tesla YHCJACHHO PABHA CTemeHu ET0 YePHOTHL. '

Paznnunpre CAYUAH TCRRoOOGMeNa uv3nyyYenuem, Pacemotpum cayuai Te-
na006MeNa Haayyelluem MEMXLY ABYMA CTEHKAMH, HMEOMIHMuU GONLAIYIG 110~
HEPXIOCTh H PACTOJOMKCHHMMH napanaelLHe  Ha UeGoablowM paccrosnm
OLHa 0T Apyroii (pue. 1.32), T.e. TaK, UT0 H3NYUCHHe KaXan#t CTeliKH moJ-
HOCTBLIO NONZAaeT Ha IpOTHBONONOXKEYW. [Tyern TEMICPATYPH IOBEPXHOCTH
CTCHOK NOCTOSAMEG MOAACDKABATOTC paBunmMu Ty u Ty, npuiesm T1>>Ty,a -
Kos(hpHIACHTY TIorToN 8By CTCHOK DABHBL COOTBETCTBENHO A| H As, mpr-’
yeM A4,=a,, Az—=a,, T. ¢ KOS DL ASH T NOrJIGUISHNS U CTenedy iié.pHOTH.__
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conTBETCTBEHHO paBHm. Lad 3TOro cjiydad Ha ocHopaHuu 3akena Credas
Ha — DodaslMana noJayIiM Q- BT .

1 1 1

Te\*  (Ti\ L
2= Cup [(100) (100)] a.! -. )
rae Cup — HPHBEASHHEH KOIDOAUEEHT RINYIEHIA, Brf(m2-K);
1 -

E:?cn-’cI

Qnech € # Oz ~- KONCTAHTE HIJYUCHHS T&, MERAY KOTOPHIMH TPOHCXOINT MPOUCCE JYSH-
CTOrO TEIACDGMena,

_.¥pasmende (1.160) MOXKHO HCHOAL3OBATH Jiki)e

T, T3 T
pacyeTa TernaonbMeHa HINYHEHHEM Mex Iy TeRaMu, 2
ONHO H3 KOTODPLIX HMeeT BEIIYRJIYIO dopmy H OK-
el -
4 .
-4'1 e '42 &
. o
*j}'_,| = o o T;,
-
Lot
c &
= T
» o b
b i
Puc. .1.3%. TenaonfiMed Wary- ?. z
Pue. 132, TenaaofiMen HinY- qeHAEM MEALY JBYMA Téna- )
QeHHEM MeXIY LBYMA napag- Mn, H3 KOTODHE 0AHO HAXO- Puc. I.M. TenanobMed BIAY-
A¢ABHHMH CTeHEAMH AATCH BHYTPH opyroroe qoEHEM HDH RAAHIWH awp-ﬂ.ﬂﬂ- .

pYEHO TOBEPXHOCTLIO JPYroro, T.e. HaXQAHTCHA B RAMKHYTOM MPOCTPAECT-
pe (prc. 1.33). Onnaxo B 3TOM Caydae . S

!

C]lp—'_l"-+ Fi -L 1)1
Cy Fy (Ca Gy

(1.1681a) -

roe £ B Fy;— DOBEPEMACTD TEPROTO H BTOPOTO TeJ, YIacTBYWIIHE B OYUHCTOM tenanof-
MeHe,

[Tpn nporaBoOJbHOM PACHOJIOKEHMH Tes (nnaepxnomeﬁ}, MeELY KOTO-
pHMHE MPOHCXOAHT TennoofMeH HaAyueHneMm Qi.g, BT, pacueTHas Gdopmyna

npHAHMAaeT BHI _
T W& PRYL _ . - .
Q=Cpy [(1—0'10) - (ﬁzo) l Fig _g: {I.162)

B paHHOM caydae Crp=CCs{Co, a kasddunuedr ¢ (12K HasHBaeMu
yrnoBofi Ko3(GUUHERT HIH KoaUIHEHT obayueHna) — BeHYHHa Ge3pas-
MepHas, 3aBUCAlLAA OT B3aWMHOrO pacronoxesnd, GopMul K pasMepoB TO-
BepXHOCTEN U NOK23hBAIOIIAN JOTH0 JYU4MCTOTO MOTUKA, KOTOpas Naldel HA
IMGRCPXHOCT b F; OT Brcero MOTOK#, OTLABACMUOTO TIOBEPXHOCTDIO Fi nyderc-
[VCKAHHCM. - o

B crpouTeibHOR HPAKTHRE WHOPIA GOAlIHKAET HeOGXOANMOCTL YMeHb-
LIWTh HHTEHCHBHOCTh TeRmooOMeHa HIMYUEHHEM. QOnuum #3 3PpexTHBHEX
cpencTs YMeHbileHHA MHTeHCHBIOCTH Tennoodyena cayXaT 3alllHTHRE aKpa-
pul (puc. 1.34), BOo/ROMHCHEBE U3 MATePHA/OB € MaJoH MOTJCILATCALHOA W
6OJBIIOH OTPAMATENBHOH CTIOCOGHOCTAMH. : _

TIp1 HaJAMIHE SKPAHA JYYHCTOC TEIJ0 HOCTEORATCABHO [IRPCAAETCs OT
CTeHNKH K SKpaly, & OT 3Kpada x EpyTOf cTeRke, Ecau arpas o CTEHKH, MEe-
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KNy KOTOPHIMH Of1 H&XOQHUTCA, 0 MATePUA Yy M KAUCCTHY [TOBEPXHOCTH He
CTAHYAIOTCHA, TO OIWH SKPAR yMEHBUINT NOTOK B 2 pasa, ABa napanselnbiibIx
YKpaHa — B 3 pasda u n sKpaHon-—8 (n-+1) pas.

Ho ecan noBepXHOCTL 2xpawa WMeeT od4eHp HCGOIRLION KosQHPHIHEHT
BOMIOWEHER 1 XODOUID OTPaXaeT NYYUCTYI) BHEPIHIW, HANPHMEP HHUKEJH-
poRaHHEH JacT ¢ A=0,05 HAH [OOAUPOBAHHMA TOHKHH JHCT aMIOMEHES C
A=0,26, T0 0AHH 3Kpai MOKET YMEHBLIHTH TEMIOROA MOTOK B 10—30 pas.

SKpaHH Ueneco00pasHe HCHUAB3OBATL D BOIAYIIHHX NpPOCAORKAx =Ha-
PYMKHBIX OrpaxIeRui AJI% YMEHbICHAS TePejat Tefla H3JyNeHHEM, rie
STOT BUA TennondMeHa cocTabaser 70~-80%.

§ 37. Cnoxabii Tennso6men » Tennonepegaya

Cnoxumi TennooGmen. PaccmoTpenimic ITEMEHTAPHEIC BHAbL TenJI000-
McHa (TeiloNpOBOJHOCTh, KOIBCKLHA H TENI0BOE H3IYUEKHE) Ha npakTHKe,
KaK NPABHAD, IPOTCKAOT OHORpPEMERHO. KoHsekiwsd, HalpHMep, Beeria
COTPUBOHAACTCH TEMAOHPOBOMHOCTEI0, HaJyucHHe
UaCTe CONPOBOXKizaeTcsl  Koubcxuwell, CoueranHe
PA3AHUHNX BHAOB TEMA0OOMEHA MOXET OLITL BeCh-
Md pAsHOOGpPasHLIM, H PoJb UX B O6INEM Npouecce
HeOHHAKOBA. 3TO TaK HA3HBACMBI CJAQKHEIN Tel-
Jqoehyen. TTponeee TenaoofMena Memay CTCHROR
OMBIBRIOULHM Ce Ias0M HBJSETCH THIHYHBIM ITRHME-
POM CJIOMHEGTO TENN00OMENA - CORMECTHOrM gciicT-
Puc, 135. Tenmonepenawa we-  DHH KOHBEKUHH, TCINIOUPOEO/AHUCTH H TemJACBOTO Hi-

Pe: NAOCKYID Cremky JIYHEHHN A,

B reisoTexmrucckix pacuerax UpH  CaoxHOM
TeIIOOOMEHE  WAaCTO [DOMBIYVIOTCR OBUIHM {cyMmapHBIM) KoathdunnerToM
TENJODTAAYH g, NPEACTABAAICIINM COBOH CYMMY KO3(DHIHMEHTOR KOHBCK-
THBHOR TeIIOOTAAYH Gtk H NYTHCTON TENOOTAAYH iy, T. €.

Oy = Gy g, (£:163)

t

B stom cayyac pacyernas opMysia jAas onpefesclHa TeNIOBOTO NOTO-
Ka g, Br/M?, uMeer Bug

q: (an—i—ﬂin} (rm —— T) ';——'Iﬂ (;;.“—T]; (I.lﬁd}
Ecan crenka ommiBaeres kamednHolf KEAKOCTRI, HAaIPHMEp BOdO#, To
Q-H = 0 H Ko = ch.

Tenaonepenawa. B rennorexnuxke yacto TCOJIOROH TOTOK OT OAHON XKHA-
KOCTH (MM Ta3a) K Spyrodl nepepacres uepes  cTeHky. Takoll cymmapHBIfA
Iponect TemyroQGMeHy, B. KOTODOM TelnooTaaua CORPHKOCHOBEHHEM FBJSeT-
CA Heo0XOoZHMOH COCTABION 4ACThI0, HA3HDACTCS Tenaonepegayen. Pacyer-
HEIC YPABREHHA TEIVIONEPeNdtH 33BHCHT 0T (GUPMEl CTENKH, pazaeanomei
TCOJNOHOCHTEH.

PaceMorprm Temsonepesauy wepes IIOCKYIC CAROCAGHHYIO CTEHKY. [ipu-
MCM, UTO TENJOBOK MOTOK WANPABJICH CJeBa HADPABO, TeMIeparypa Harpe-
TOH CPEIBl fw.i, TEMIepaTypa XoA0HOH Cpelnl fix 3. TeMnepaTypu nosepx-
HOCTCH CTEHKH HEH3BECTHB!; 0GO3HAUAM HX 6ykkamu 11 H v2(pHC. 1.35).

MHepenawa Tcna B paccMatpupaemom OpHMepe  npejacTasager cobof
JIPOLECC CNWKHOTO TeRNCOOMEHA W COCTOHT KaK 6 ua TPpeX 3TAMOD: Temno-
OTZa9a OT HALPETOH cpeAn {XUIKOCTH WIH raza) JeBoH MOBEXHOCTH CTeH-
K, TEIVIGNPOBGNHOCTL 9epes CTEHKY - TenJADoTAdYa OT mpaBol NOBEPXIOCTH
CICUKH K XOMOAHOR cpeic  (miocTH WAl rasy}. [Tpu sTom, OUeRWAKO,
YACNBHBIE TEIIOBLIC NOTOKH B TPeX YKA3AHHAX 3TANaX OXHM U Te Ke, eCAH
CTEHKA MAOCKasT H DemHM TRIIOOOMCHA CTHAHHGHADNLIA.

Hanuuwrem tpr M3BeCTHHX YPAaBHEHHA TeNI0DOIG TNOTOKA,
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1. YpaBHenue TenyjnooTAaul OT Harpetoft cpeanl (HKHILKOCTH HIAH raza)
LIDBCPXHOCTH {:TCHKH '

q o (fag T (1.165)
2. YpasHeHML TENJIONPOBOAHOCTH Hepes CTeRKy
» .
cr=?h‘1—m.- (1.1686)

3. ¥pasucluie TEMMOOTAAMA 07T npasoli HnsepXIOCTH CTEHRK K XOR0AHOH
gpefle (FWJIKOCTH HIH TARY) :

g ==tz {Te — Ty3): {1.167)

~ Peumg 3TH yPaBHEIHA OTHOCHTENHI0 qACTHEIX TCMIeparypHLIX HATOPOB,
NoayaHM.

1
b i—Ti== ¢ _a—'_ :
a1
a
i
Ta-—lmi=¢ 'OT' :
2

CAOMKHUE MOYMCHII0 STH YPABHCHHSA, IIONIYTHM OOMHBIH TEMIIEpPaTypHBH
Hanop :

o & 1
b — B ™ Q[';"‘|“—_+_“) . (I.169)

g = : = b Fd — g s (1.170)

Bemuuuna & Hashieactea KosqupHUECHTOM TEONOMEPenatdd H npcacTaB-
asieT COGOH MOIHOCTE TELOBOTO NOTOKE, MPOXOIALIErn OF foJiee HarperoH
cpeltkt K MEHee HAPDETOH Hepes I M* OBEPXHOCTH CTEHKH 34 1 4 Ipy pa3Hu-
e TeMHepaTyp MCeXKily cpelaMu i°C. Beanuuny, obparias Kos({EUNCUTY
TenJolepenau, Ha3bBaeTcy TCPMHKUECKH M COTPOTHBAEHMEM TEllI0mepelatc
u oBosnagaercs R, m?- K/DBr.

Cornacho onpeneaeHud B 1 R, HveeM

1 8§ I '
=R — — 4+ — (1.171)

Ly 'y g :

| —

STa Qopmyaa MOKA3HEACT, IT0 altec TepMUIeckoe COMPOTUBIEHHE PAR-
HO CyMMC HacCTHBIX.
M3 ypapueusnst {1.168) MOMHO UOIYHHTE:

q
T~ b — 4
&y
&
G=Ti—4q~ {1.172)
A
r;!{.i':"‘é_'_q__
By

Flo aruM YpBBHEHHHM MOYHO BRIYTHCIHTE TEMTCRATY PR i Hanp-amm?nmo
LA ¥

TERNOBONe OUTOKA IPY  Tellfsolepend e £, Br/wt"L,  depes OHOCAOTHY O
CTeHKY, -
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Ecnr cTellka He oAMOCIOfHAN, 2 COCTOHRT M2 HECKOMLEMX canes ¢ pas-
JHYHOH TOATIAHOR &), 83, 83, ..., 8, I KO2QQHUHEHTH TENIONPOBOLHOCTH
Ky Az, A3y oy A, TO @HAJOrHuHo GOpMYTAM (I.170) = (I.171) S6ynem umern:

lei — Lol
g = ’K‘; i : (1.173)

1 &; |

oy L b ooy

i—l1
I

B - s 1174

1 - 8; |

A

1 1 . 3§ 1

_—— R — . — o= 1.175
k R oy | E A | g { ‘

=l

- b
fae 2,-}- — CYMM3 TePMHYCCKHX CORDOTHBNCHUI cages 1L1ockat CTRHEKH.
i==1 i _ _
Koauectso remna Q, BT, mepcxoasiuers ot OIII0H CPefn K Apyro# ue-
pes mromann F ool crenkn 3a 1 4, Gyner panho
Fllyq—i,;
Q= F (p—ta) = ot =T T D, (1.176)
s paciera TENIOBOro MOTOKA NPH TeNAoNepenaye Yepes LHIHHADE-
HCCKYK) CTEHKY HeaHadmTe ibHON TOJNMMEL MOXKHO, KaK H NPH OIEAKE TeIlIo-
MPOBOIIIOCTH, MONBICBATLCS BOPMYAAMA LA NAOCKON CTeEKA. TOdbKO Ipu
GOABLION PA3HOCTH IHAMETPOB (ranpuMep, Aast Tpy0, TNOKPHITHX TOACTBIM
CMOEM "H3OMAUMH}, KODJ@ COOTHOWCHNE du/den>>2, 5TH (dopMyabt HelnpHMe-
HHMEL :

§ 38. Tepmuueckoe conpormenesme M YeMmneparypa noBepXHOCTEH
HApYMHLIX OFPpaXKACHMH 2qaHHA

Hpu paspaGorke NMpoeKTa OTAININKAEMOrs 3MAIHS Vaeasercy GoanIoc
BIBEMaHAC KOHCTPYKUHH IIAPYMHBIX OFPAXKACUHA H OLEHKEe HX TepMHUECKOTO
conpotuB/ieHud. IlpaBrabko BHGpanIas KOHCTPYKUHA OTPANKACHAN | CTpO-

70 0GOCHOBAHHASA BENUYHHA €ro TepMHYECKOrD COIPOTUBACHUA Ky— Y obe-

COEYHBAOT, ¢ OQHOR CTOPOHEL, TpeSycMull MHKDOKJHMAT, T.&. CAHHTAPHO-
FTHFHEHHYECKKE yCJI0BHSA, NeOGXoANMble M8 NpebLIBAHMS YeJOBeKa B HOMe-
HIEHHAX MPOEKTUDYCMOrn S)AHHUSA, H, C IPYrofl CTOPOHH, 3KOHOMHYHOCTH
KGHCTPYKUHI 30aH1A.

Bo Bcex cTausiuBaeMBIX 3MaHHAX BelHYHIA TCPMHUECKOrO CONPOTHBJIE-
HHSA OTPAMIEHHH, EPOME OCTSKJAPHES, N0JKHA GHTH TAKCH, 4To6H v /Jofed,
HAXOMAIKXCA BOAMAH HAPYIKHEIX OTpaXKjenuil, He YBCAHYKBANCA 3HAYH-
TEILHC AYUHCTRIE TEI000MENl MEXKAY TEAOM H OACHKAON H HAPYMIULIMH Or-
paxIeHHAMH, . :

¥pasuenre (1.175) npeMeHHTeJLIO K HAPYKHOMY OTDANJIEHHIO 31aHHs
MOKHO HANHCATH B BHIE

Ry— Rg+ERy -+ ERpn Rits (1.177}

ric .Ra=1/ua, ~— conpnruaiensc TCILMOBOCHPHATHI0  piyipekHeR forepxmocth, (M2-K)/Br;
ZR,— CYMMEDPHUE TEDVMHTACKOS COUPUTMBJEHHE Brex MATCPHANBHEIX CNORE  OIPAXKASHRS,
(v ) /B, '

LRy y — CYMMApPHOC TCPMHUMECKOe CAMPOTHRICHHR BOAYUINLIX Tpocioer, (M2-K)}/Br;

R =1/us — conpoTanicHe TEMAOATAATC hapyxHoil norepxuocTH, (M2-K)/BT.

- PacuetHnle BemMHIHILL as, ot U R, ycraHosdaeHHble b raase CHull
Ii-3-79, npueegenn B ta6n. 1.1 v 1.2,

-Bb
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Ta6Gauya b1, PacueTHble BELNKYHHE Ko (BPHUHEHTOR TRINOBOCAPHATIA On
K TeNnOOTHANH Cin .

TluEepXHOQTH CTPAMALHNL D ' TlouepriecTy orpazaensl e
H HY ACIKWIGKSHNE BT;(M“'K) W oHs DPACINMILHERRS BT((’H"K}
BayrpeHHENe NOBEpXHust CTeH, IHo- TlepeHp) THA HAR XGJOAHIAMM IONBA- 17
AGE H TAsnKiE TNOTCJAKOR, & THKIKE nanH, CooCUlAnIHMECT ¢ HADYMALM
TIOTOAKOS © BHCTYNAKLUIMME pebpami, BOZAYKOM, ITEPEHDLITHA  puj  KGACA-
OTHOUMEHHE BEICOTE! KOTOPEIX K [14C- HBiME £ OrpaRJIAKIIHME CTENKAMY
CTORTHEND MEHILY HUMH COoCT4BIAST TOANRAEAMHE B XOMOLHIMH ITAXKAMHA
hfu<D,8 ®.7 g CepepHoll crpoATebHOKIBMATAIE-
cuei aoHe
Rfa>0.3 1.6 TMeperp0THY HepaadHbe ¥ ARaf B 12
GrUMIMBAEMBIME [OOABATAME £O CRE-
[IpE NOTOMKAX £ KeCCOHAME, &CIH 7. TOREIMH {IG8MAMA B CTEEAX
@ - MeHLOIag ¢TOpoHd Kecocand [lepeHpHTHA AR HeoTAMHLAEMEIMH ]
[lapyEume crelin, TOKPHITAA, Mepo- 23 ToIrHnANH 63 SRETOBLT NpaeMts B
KpRITHR Hal HPOE3LAMH W HAD X0~ CTERAN, PACHIONOXKEHHEIE BIINE ¥POB-
JAOAHBIMH fles oTpam gy STeHok w aEMAH, B HAah T2 TARAGMEIMY
monmOABAME B CesepHoft  CTPOH- TeRHNTECKAME NOINNGIERAMH, PacIong-
TeNLI- KAHMATHEEC KO 30HE | FAeHHLIME HEWT yDPoEAS 3SMJIM
Tabnuya L2 Tepmmueckoe cONpoOTHBREHME
2aMHHYTHIX BOIAYUIHbIX MpOCrGer R [m2-K}/BT g
TemmepaTypa
8 npocaclue, °C
TToTox TrILIA TofIuER,
B ppocdcoilKax MM
NOJOMEH=- OTDHIA-
TEJILHAISA TeJdbHAR
Hdas  ropHIOHTAIb- 10 0,13 0,15
HHX, CHH3Y BBEpX 2 0,14 4,16 i.
H AAR  BEPTHKaJD- 30 0,14 0,16 E
HEX 50 0,14 0,17 :
100 0,15 0,18
150 0,16 0,18 ;
Jnsg  ropHIosTaIb- 10 0,13 0,15 : s M:
HEIX, CBEpPXY HHH3 20 0,16 0,19 m (777 /ﬁm\\\&ib {
30 0,16 .41 RN 4
50 617 § 022 1R NS
100 0,18 | 0,23 S NN
{} AR
150 .19 0,24 5 , E g T 27 il 0 ,1‘.
: 1
Mpumeganne Bemyuwd Rsg, upusciell-
HHe & Tada. 1.2, onpemenent UPH PAIHOCTM TEMITE-
PATYP HA [OBCPXNOCTH NpOCIGEE, pasuo  10°C, - Prc. 1,36, Depregannuadi pazped KKp-
1lps MeHbweil pasHOCTH TEMTEPATYp BCIHIHEY Koo puanod  creHbl  KomGHuuposauzol
KARfLEH

Ea10 yMHOHKHTE Ha 1,06—1,2.

TepMiueckoe COMPOTHENEHHE Ry, (m?.K)/BT, oTAennHEX CHOEB Orpax-
JeEHd GUPCASAAIT N0 QOpMyle .
Ry =8/4, (1:178y

roe § — TOJIIHHA OTRCALHOTO C/IOSK MIIOTOCTORHOID QUPAKACHHA, M; .
A — KoshduugenT TCLIONPORCIHOCTA MATEPHANA, ypanumaevui ne CHall I1-3-79  (om.

npus. 1).

TepMuyeckoe COMNPOTHBIACHHC orpaX ieHH#, B KOTOPHX MaTeépHal He-
OJHOPUJEH KaK B HalpABJCHHH, LUapalliCIbuoM TENA0BOMY IOTOKY, TaK H
% TEpNCHANKYJAPHOM eMy HalpaBieHuA (pasioro sBujAa MyCTOTENHE 6a0-
KH M Kamid, KJiddka C YTeOAswLIAMH BEJIaLhllIaMi (prc. 1,36) n T.0),
HaJJeKHET ONPeieagTh PACICTOM CNIE/YIOIIHM ofpazoM. \ -

A. II7OCKOCTHMH, fapaiiefsHEME — HATPADJICHHIQ TENJIOBOTO NOTOKA,
OTPANK/ICHHE Pa3pezaercd Ha XapasTepHEC B TenAOTEXHHUECKOM OTHOIIE- .
4MM YYACTRM, COCTOALIHE HE OLHOTO HJR HCCKOJBKHX cnoen, Tepmuueckoe
COTPOTHBJCHEE TaKEX orpaxnaeunii Ry BHUHCARETCA 1O opmyae - '

Fy —1'F11+F1H+'“+Fn

R fuarry N * (I.l?g)
. ,F;IF ! {ﬂ ﬂi_;__rﬁf.‘.
Ry TRy Ry Ra r
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Tabnuua L3 Hopumupyesbie Benwinum rae Ry, R, Rut, ... Ra — Tepmuue-
TEAASRRIYPHOrS nepenaga AfY, 0 CKHE COUPOTHRACHHS OTACHHRY Xa-
S T T PHKTEDHRIX YACTROB, DHYEC/CHERE
_ , Jias m&gﬁﬁn no gopuyne (1178), Ho Gea coupo-
E Tormereng g HEAPYMHLIR | B YCDLag- THHACHHA i, H Ry, (ME‘K))’BT; Fr,
- CTCH HEIE wepe- Fr, Fir, .., ¥, —nmiomags oar-
= KPR HEJaBUHA Y4aCTKOB [Q TOBEPXHOCTH
OTPAMACHHN, M2,
| ¢ JKeawe, o Tawwe $ome- 3] 4
nienHa O5IULCTBEHHBIX . -
Bdanpft  (BoALNdDL,  geT- B. TMaockocramy, nepren
CKEO ACAM-CALL ) JMEYTAPHLIME  HaNPABIEHHK)
2 | Momemenwa  noagkauiak 8 4,5 TEIJIOBOTO 0TOKA, Orpamie-
1 THRO Hile paspesaetcs 11a CJIOH, H3
3 | Momemenna  obiecrscs- 7 5,5
X 3gannft (aa UCRAL- KOTOPHIX ONHW  MOTYT Gurs
HCHHEM  YRAAAWHEIX | COHOPOJIHBIME K COCTOATL
no. I ow 2): agmmmncrpa. TQJIbKO H3 QIHOI'O MAaTEepHa-
THUBIILX 20dHHA, a THI{ME‘ aa, a APYrHe =~ K3 HeCKOJb-
RCOOMOrdTedbHEIX  3Tanuit }
b MOMCLicKAH TPOMENI- KHX  pazin4lbEIX MarepHa
JAEHHMX TDCAUPHATHE, 2a JIOB. _
HCRAKMEHHeM IO MELLE- :
HEH © BAAKIMM H MOR. Has cnos, cocrosmero u3
DPHM pemWMaMy HeCKOJABEHX DAjJAHIRLIX Ma-
4 ¢ OranaHBacMie  mDoMelLe- R 7 TePHAJOB, OlpeielseM ero
Ll & HPUI"-‘“UJ“LCTDCH“HM CPeRUHH KO3(M)HUHEHT TelI0-
3nauMit € pacietaell or- - , :
HOCHTIbHOR Biaml- MPOBOLHOCTH Q6 Qopmyne
CTHIO BHYTDEHHErO BOILY-
xa 505607,

A — Ay Fy ot by £y - A Fyg 4 b F o
op — -
o Fy "ﬁ;""FIlI‘]"_"_’_F-ﬂ

(1.180)

3

Tae Ar, Ary, Ay — xosduumente TENTOUPOBOAHNCTH MATEPHANOA CA05:
fr, Frr, Fry — 0Iomain, 3augMaeMue MATEPHANAME MU DUBEDXHOCTE clom, M2,
TepMmuucckoe COHPOTHBIICHIE HUETC OTPAaXKeHHs R, MOAYYAKT CYMMHPO-
paHHEeM TePMHYSCKHX (‘.DTIPU’I‘E’IB.HE_IHriﬁ OTeABERIX COER,
ITocne momyucuusi Bemuuns Ry, n R, JACHCTBHTE/ILIIOS TEPMHYECKOE ¢O-
TPOTHBJICEHE OTPAXILINA BHYUCARRTCH NO GupMyac .

HH-{_ERJ.
R o=— i
3

Tepmutecroe conporwnuenne orpawxienni, HMCKOUINX BRICTYIBL B Ixa-
HE, a4 TAKMKC OTpaxeHHst, Ri KOTOPHX HOpcBnaeT R, Godblie teM Ia
20%, onmpejenseTcs na ocnoXAHHM pacacta TEMHOEPATYDHOrC IIOJSI,

TepMuuecxoe conmpoTHBIEHHE HAPYKHBIX OTPamMIACHEH OTAllHBAEMBIX
3AAHUH [OJKHO ObITh He MCHCE TpPebyeMOro TePMHYRCKOrO CGRPOTHDJE-

nag KiP, (m*-K)/Br, xotopoe onpeacasercs c YUETOM CHAHMTAPIIO-THTHE-

HHYECKHX TpeOUBAHHE, NPCITLURATEMBIX K IIOMEUWCEHAM 31aKus, 10 Gop-
Myde

(1.181)

tfn— £} _ (lg — tu) 7Ry

: 1.182
A a, Ar® ( )

RP =

2

rAg s — DACYRTHAR 1EMICPATYPA REYTPRIUCIO BOINYXA, HPHHEMAEMAN P RADHCHMUCTH OT
HAIHAYCHAR Movellenx 1o CHAI1 cooToeTersyIIErD 3138 {em. mpum. 3);

fu -~ PACMETHZS 3WMUST TCMUEPATYDA HAPYMHOUTO BORTYXa B pulioHE NOCTPOIKH, DPHEHE-
MaBMad ¢ yuBTOM MACCHDUOUTH OIPAMIEHHSN, PuBHAN: IS4 OFDaMACHAN SMACCHBHLIXD —
CPesHell TeMUCPATYPE HAMGOJCE XOXOLHOI WATHIHEBKE,  OAS OLPuiKICHHR  «MIergaxs —
cpefiell TeMOCpATYPE Mauboiee XUJOIHKX CYIOK; IR OFDANCACUHH «cpedHefi» maccHsHO-
CTH — CPOIHEL B3 TeMHEDATYP LIf €MACCHRAKX® H SABTKHXS OFPAAICHME] 1J8 Tepekpu-
THH Ha) NOALAJSAMH W TOANOMLY2L — Cpesuell TemicpaType Hanbomer XxQAOIHON  STH-
AHCBKH HE3ABHCHMU OT CTEMEHH MACCHBHUCTH lePekprTaa (M, mpua, 2); '
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Af® — BeTMYHHA HOPMAPYEMOLO TEMIIEpaTypioro mepenaia MeXAY TEMIlC aTypauMy BHyT-
pesHerc BO3AyXa 37AHHA {r H BHYTPEHHEH MOBEPXHOCTH OTPAKJEHHA Tn E)Taﬁ.ﬂ. 1.3Y;

n — KosinpHILEelT, yurThgaouwHi NoAQRelHe nHelHCH CTODOHE HAPYHROro QP2 iCHBI
10 OTHOWEHMO K HAPYMAOMY BOSAYXY (rata. 1.4).

Iia napyxHUX IBepell H BOPOT, & TaKkke Al MoOA0s HA PPYHTE B HA
narax RIP He HOPMUPYETCS. a5 OCTEKAEHHLIX NOBEPXHOCTEH RapyHHBIX

orpakAcHuf BejyuHa RiF, a TaKiKe HUC/IO CTEXOA B TAKHX OrpaXIaeiufx

ROJIKHO YAOBNAETBOPATHh TDE: {6 puua L4, BuauenHa kosQPHUMHENTE 1t
gopauram CHnIT «Orpaxaa- _

WOllide KOHCTPYRIHMHK. HGPMM e XapaxrepRcTHEa OF pAMTAKIIEL
MEKTHPOBAHKAR, n.a. KOHCTRYKILME
BesuynHa TpeOyCMOTo Tep- :
MHYECKOrD COMPOTHBIAEHHS He-
pEKPHTHS Hal Mpoe3aamil HE-

I

1! Hapyxuré cTemsl H AOKPHTHSE, Hepe- 1
kpulTHR uwephaumsic {c Kpobach H3

OTAMVIMBACMBIMH  [OABA/IAMH WTYYNBX MATEPHAZOB) W Hal Upoea-
WY TIOANOABSMH ONpeacaleT- AdME: UepekpHTHA HaJ ¥ONOAHKIMH Ges
eq uo dopuyae (1.182), npu- OrpaXkFAOMHK  CTCHOK TOANORLAMI B

CepepsoR CTpuHTeﬂmemuMa'ruqecxoﬁ

yeM TeMmugpaTypHblk ncpeunat 30110

A8 npuHAMaercss Coraclo :
CHufl 11.3-70 pasunim 2°C 2 | TlepekprThRA HAA XONONHBIMH [TOBAIE- 0,9
WAS TOJ0B  AHABIX aznanui, MH, COODILANINHMHECE ¢ HAPYyXKIIHM BRI

B AYXOM, TIGPEKPEITHA uepAaqHHEe {%
GonbHEL, AETCKHX ACHAeH-ca kporiieli N3 PYIOHHBEIX MaTepHatoB) |

o

top B 2,5°C —jia  DOJUR AepERpHITHA HAfl XOMOARWME C OFpax-
Apyrix obNlecTBEHELIX 344~ AIOUIHMYE CTEHKAME IOANORBAMH  H
Ruil. <onoanuMit  sraxawn R Cesepuolt

CreneHb MACCHBEDCTH HA- CTPUKTEIBEO-EMIMATHYECKOR 301€
PysHEX Orpampacuuit oupele- 3| Ilepexpbitna  Hal neoranakeacueMy | 0,75
ARETCH MO XAPaKTEPHUTHRE WX MOOBAMAMH CO CBETORHIME NPOCMAMH B
renaosoli nuepuHu D, Orpax- CTEHAX
. 1 H -
ACHH chT_arK;TCH MaccHAHU 4 | HepexpuiTua HAA  HEOTA!LIHDACMEINH 0.6
ME, eCaH L= n onec, ¢pen- nofBalamMy Oe3 CRETOBHIX iIpoemos B
Helf MacCHBHOCTH, eca D== ~TRHAY, PUCHOAOIKEHHEBIE BLIIE YPOBHA
—4—_7, u aerkumu npy D=4 3EMAK

BenuyuHa XapaKTepHCTH- _ _
wH TeflJJOBOH WHEDLHH OrpaK- 5 | llepexplatust Han  HCOTANNBRASMEIMH 0,4

TexHAIecKEMH  DONIONBAMH, pacnoo-

AAIOUIRX KOHCTPYKUHHM RO KCHTBMA HIXKE YPOBHS 3eMITH

Ha BREMUHCAATLCH TO GopMyJie

D = Rys+ Risat-+F RSnr o (.18y)

rae R, Ry .., Ra -— TEPMHUCCHOC cOUPOTHB/IENNE OTREIBHRA CA0ES orpaxaenss, (M*X
¥K)/Br:

$, 8g, .. Sp — KOFOOHIHEHTHI TEII0YCBOLHAS MaTePHaNa CAQeB OTPAKAEHHA npE HepHojie
RGieGaHRE Temaosoro HoroKka z==24 4, Br/(M?-K); aHauedda § NpHBEAensi b ODHAL. 1.

Koaq:upuuuem'Temoycuoemﬁ Marepnaja § 3aBHCHT OF KO3{pHITHEH-
Ta TENAOCHPOBOAHOCTH ErO A, yAeJARHOH — TelsoeMKOCTH ¢ M OT 00 BEMHOM
MaCCH p, & Tak¥KC OT Tephojia konebanus TEMJCBOTO MOTOKA Z H ONpele-

Jgdaerca no popmyae
- 1/2“7:9 . (1.184)

B wactrom caydsac gopuyna (1.184) npunHMaeT BHA®
Dpy 3 = 24 4

50 = 0,27V hep; (1.1842)
50



npR z = P2 g o
s = 0,38V qop = 1,41 545, (1.1845)

“@apsyaa (1.184) noxasmpacr, yro KOOPPHUHEAT TENAOYCBOeHHT Ma-
TEPHAZA YBCAMUMBAETCA YMEHBIICIHCM [EPHOAR 2 M uTO HAHGOLILed
TENAOYCROECHAE  HMCIOT  TSLKE/DbIe TeIVIONPOBOAHBIE  MAaTEpHain (M.
npHa.- 1}, ia BO3A\YLWIHBIX NPOCAGEK BEAHUHHZ s BO BCEX caygafnX mpH-
HEMAeTCa paBHOR HYJIO.

- Beawyuny TpeGyemoro TepMuueckoro coilpoTHBaeHHa RIP OGecuepaay-

HBIX MOKPHITHE ONpPEIensiioT TakKe Lo dopmyae (1.182). [lpm onpexeie-
HHM BeJHYHEE Ry GecyepfawHOro MOKPLITHS ¢ BEHTH/HPYEMOH BO3LYINHOI
MPOCIGHKOHA B PACUCT BROAAT TY 9aCrb NOKPHITHY, KOTOPAf Pacno/c:xela
MCHAY NPOCJIOHKON B TIOMCIIERHEM.,

Hna olecieueHHA HOPMALBHOTO RJT4HOCTHOTO peRHMA OrpamaeHnii
¥ Hexops W3 yrasampi CHull o HEAONYCTEMOCTH  KOHJACHCALHM BOASAHALX
TAPOB Ha BHYTDEHHOR NOBEPXHOCTH OIPaMNeHHH Tpebycres, uTOOHE 15 He
Gelva HHXE TeMIePaTyph TOYKH POCH, T. €.

ta—Ily
» Ry —2L |
Ro > Re ta — 1

TAe. fp— TEMNEPATYPA TCIKM DoCw, COOTBETCTRYIONAA  COCTOSHHI BO3AYXA LOMEUISHKS,
T. €. €0 TeMIepaTYPE H OTHOCHTEIBHON BAAZKHOCTH. .

' Temnepa'rypa BHYTPCHHE/A MOBEPXEOCTH OrpaKiaeHuii vlpesengeTca Ha
OCHOBaHHK ypaBienus (1,172): '

tg—1
Ty = Iy = 2B B (L. 185)
. Ry
‘Temuepatypa mosepxrocTn na rpagusie aioboro caon
T fg'—fﬂ .
T, = er _—éu__ (RB -+ En__l RT), (1,185a)

IIe Tg— TEMNCPATYPA HA RHYTPeHuedl TOBEDXHOCTH A-TO CNOS OTPAMACHHA, CUHTAR HYMe-
Pauio cloes oF BHyIPeHREHR NOBePXHOCTH orpaKIeRRa;
Ln. 1Ry — CYMMa TEPMUUECKHYX CONPGYHBCHHA TNEPBLIX n—1 CA0RB OTPAIKAeHHS.

@opmyna (1.185) nokaswsaer, uto IPH AAHHOR PASHOCTH TEMIICPATYp
BUYTPEHHEro H LapyAHOLD BOILYXA TEMIIEPATYPa RHYTPEIHEH NOBEPXHOC-
TH S3BHCHT OT HEJATHHLL CONPOTHBJEUHS OMPaLCHHS Ry U OT BeAHUHHE
CONPOTHBJICHAS TENNOBOCIPHATAA R: vy BHyTpeHHCH lIUBEPXHOCTH.

Hag nosumenus TEMOCPATYPHl BHYTPCHHENR NOBEPXHOCTH OrpaKacHHs
MOXKIO YBEJHYHBATL SHAYEHHE Ry HAM YMEHBIIATL AHAYEHUE Ry. Beanun-
2 Rp 33aBHCHT OT CKOPOCTH ABHIMKEHHS BO3AyXa OKOJIO IOBEPXHOCTH Or-
PAXACHAN, YMEHDWIANCh C €&  YBeJHICHHEM. TlostoMy marpeBarennueie
NPpHOBOPL, PACTIONOKCHHNE B HIDKEel I0He NOMCHIEHHE ¥ HAPYKHHIX CTeE,
MOBHIIAIOT TEMNCPATYPY BUYTPeHHel NOBEPXHOCTH CTelih. Haes ycranos-
Kit BEHTHAATOPOB B BHTPHHAX MATAJSHHOR JJIS TOTO, 9TOOb! CTEKNQ He 2a-

"MCPSHJ]D HIN He OTIIOTEBAJIO, OCHOBAHA HA 3HEYHTL/TbHOM YMEHBIIEHHH Rn
H3-3d YCHJIEHHOTO ABHIKeHHS BORAYXA.

§ 39;.‘TﬁﬂﬂﬁﬂﬁMEHHble annaparts

Tena006MeHHbMY annaparaMr (TeNNOOOMEHEHKAMH) La3LBAIOTCA YCT-
poficTpa, MpCAH23KAYEHHBIE NJIsl Mepedayd TCMJia OF OAHCTO TeIOHOCHTE-
A9 K Apyromy. B kauecTne TemsoHocuveseli B HEX HCNOAB3YIOT Aap, ro-
pAYYI0 BOAY, NBIMOBLIC Tassl B ApyrHe Teaa. [lo npunuuanmy aehicTeus H
KOUCTDYRTHBAOMY OGhOPMIEHEIO TEMJOOSMEHHHKK PA3/ENSIOTCS Ha DPeKy-
MePATHRHABIE, PETEIEPATHDHLIC ¥ CMECUTENbHBE. ,

B pexymepaTHEHLIX TenaGOOMEHHHKZX TenJcnepelaya OF TPErLEro
TEMVICHOCHTOIA K RArPEBAEMOMY OPOHCXOEHT depes Paspedflomyro KX
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TREPJAYIO CTEHKY, HATPHUMep CTEHKY 1pyBu., Tlpomnece TenaoofMeHa B HHUX:
nporeKacT OOBIUAQ APH CTAUHOUAPHOM pPLoRHMC.

3 34BHCHMOCTH OT B3AMMHOTG IIANPABJACHHA JBHIKCIHA TEIJOROCHTC-
Jgell TemAoOBMEeHHUKH 2TOrO THOA JIOLPA3NeaA0TCd Ha  IPOTHBOTOUHLIE,
NpAMOTOUHLIC ¥ DepekpecTHble. HCAH TENNUHOCHTCIH JADHEYTCA B TIpoTH-,
BOMOOMHOM Hanpasaenun (pue. 1.37,a), TemnooOMeHHnkH Ha3LBAKTCHR
UPOTHBOTOUIIHIMY; Tpd ABHMKEIHH TEIVIOHOCHTCJACH B OLHOM HanpasACHHH
(puc. 1.37,6) — NpAMOTO4HKIMY; HAKOHEL, €C/d TEIIOHOCHTE/H ABMAYTCH
B NEPEKPECTHOM HAIPABJCHHH (puc. [.37,8), — nepekpecTHLEIMH. Berpe-
qAKOTCH M GOJICE CJAOMKEBR CX@MLl B32HMEOTO HATpABJellls ABHIKEHHA TeH-
JCHOCHTEMEH. '

K uncly peKynepaTHBEHX TeMIOOOMEHHHKQB OTIIOCATCH IAPOBHIC KOT-
7Ib, BOACHATPCBATENH, MPEOOPHL CHCTEME LEHTPAILHOTO OTOLRJEHHMH H ID.
Ha pwue. 1.38 nokazan * NpHMep DPeKyncPaTHBHOI'D Tefnnoi MeHHHKE —
IPOTHEOTOYHLIA CKOPOCTHOH BOLOMATPEBATE/R, npHMEHASMEHE B CHCTEMAX
OTOMJeHHS. B Eem HarpesaeMasl BoJa INPOXOAUT B MeXTPYOHOM IpO-
¢rpascTbe, a Harpesawmas —— 10 TpyOaMm. o

B pereHcpaTHBHHX TemaooGMeHHHKaX MpoUece renoofMena HPOKCRO-
JUT B YCJAOBEAX HECTALHONAPHOIO pexuma. B aTHX. Tena000MeHHBKaX
N0BEPXHOCTL HATPEBA MpeACTABAACT COOOH crenuajhiyro HacalAKy M3 KHp-
mEYa, MeTajana HaK APYTOro MaTepuasna, KOTOpad CHauala aKKYyMyJIHDY:-
eT TCIMO, A 3ATEM OTAAET ero HArPEBAEMOMY TEMNGHOCHTERIO. Mo TakoMy
npHHNUNy paGoTaloT, HanpHMep, PEreHCpaTOpPH CTEKJONIABHJBIEIX -TIevet,
‘OronATeNsHEE 11€Ud TAKKE OTHOCATCH K TPYANe pereRepaTHBHEIX TerJo-
00MEHRHEHKOB. ' -

B CMECHTENbHEX TEMIoo0MeHsHKaX NPOLECC Tenaooimena OCYLIeCTB/AA-
eTcd NpH IENOCPeACTREHHOM COTNPHKOCHOBEHHH H MCPEMOIIMBAHHH TERLEO-
nocureaeit. TIpHMEPOM TaKoro TENJOOGMENNTKA ABJAETCA GauleHHBIR OXN4-
IuTenb (TpajnpHs), Hpeila3HadeHHbiil VS OXJa:A(AeHHA BOAR BOIAYXOM.

PekyncpaTHBHLIE B PereHepaTHBHLIE TENVIOOOMEHHMKM — HasHBAIOT TO-
BEpPXHOCTHEIMH, MOCKOJAbKY TemIonepefiaua B HEX CBAZAHA C NOBEPXHOCTRI
HarpcBa HJAH OXJaxKjeHus, a CMCCHTENBHEIE — KOHTAKTHLIMH. R e

TenJjioBEE pacyeThl TENBOCOMEHHHKOB pasAeNsOTCH HA TIPOCKTHEE H -
rosepountle. IIpoexrhbie (KOHCTPYKTHBIHHE) TENNOBLIC pacyerhl BHIMOJIHA-
0T TIPH TNPOCKTHPOBAHMHM HOBBIX AHUNAPATOB A Onpefeselii HeolX0XH-
MO} MOBEpPXHEOCTH HATPEeBa. [IOBEPOTHBIE TEMIOBHE DacueTsl BHIOAHAIOT :
B TOM CJyYae, ecJH H3BECTH& TMOBCPXUOCTP HATPEBA TennooDMEeNHAKA H
TpeGyercs ONPCICAHTE KOMMUECTBO NEPeJaHIIOre Temia B KOHEUHHE TeM-
MepaTypH TeNIOHOCHTEEH. ' ’

Hiske paccMaTPHBAIOTCS OCHOBH TEIIOROTO pacyeTa JHINL pexynepa-
THBHBIX TEMJCOOMCHHHKCD Kax Hauboaee pacupocrpanedduiX. IIpn OpoekT-

Pme. 1.3, [porueoTounnd) exopocTAofi  BOLORATDERATEAD

] — Bx0d HaTPCRANiER uonkn £ — BRZON narpesacMoft BO-

np; 8 — ANNAOBRH ROMNeRCATOD; 4 — KOPTYC; 5 — narye-

Pae, 1,37, CXeMEl Tenaoof- HLe TpyOm: & — emerxs; 7 — BolXGA, parpesgomiefl Bo-
) HMEHHHEDS AB; & — BXOA Harpcouesoff  BOALL # — CcEKOHA
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HOM (KOHCTPYWTHRHOM) TeNJOBOM pacucTe Temaonfvennura palovas Tmo-
BePXHOCTR [, M"Y, €r0o ONPeNe/IAeTC H3 YPABHEHUA (elidonepelat

e
kAt gy

rae { — TenA0s0f MOTOK Yepes NOBEepXHOCTh Tenacobueny, Br;

# — xosppranent tewionepegasy, Br/ (w2 K); :

Afep — cpesindl vemnepaTypumil Hanop M0 Bced nopepxdHocTh uarpepa, “C.

K3 sToro ypaBHeHHA CJAeiycT, UTO NPH ONPEAea&Hdd HOBEPXHOCTH TET-
AO0GMeEnd 341a9a CBOAHTCS K BRUHCAeHui KosddHUHeHTz k W CPEAHErO
[0 Beeil MOBEPXHOCTH TeMuepaTypHOTO Hamopa Hiey. .- -

Kosthdumuent Tennonepenaun & 3asacaT OT psilia HakTopos, B Fact-
OCTH OT BHA@ M CKOPOCTH ARWXEHWS TEIJIOHOCHTeNs, MapaMeTpos COCTOd~
HR €ro, MaTepHanaa CICIOK, Yepes KOTOPHC NCPeXaeTcs Tendo, H OT CT&-
NeHH 3arpsA3HEHHA 3THX CTEHOK.

Uncaennoe sHauende xosdpouiuuenta k, Brf(M?-K) uH3MeHACTCH B CHAe-
AYWOLIHE Opejiejax:

Ip# Tenjonepelade OT BOAB K BOAeR

WIS CKOPOCTHRX TeNJI000MEeIlIHKOR
k=1000-:-2000 u SoJee;
AN eMKGCTHEIX TCH/I000OMeHHHKOB
k==250--400;
MpH TCILNONepeaue OT Mapa K Bojae:
NI CKOPOCTHRIX TN 00OMCHIHKOB
k£=2000+=3500u 6oxee;
JJIA EMKOCTHRIX TEeNJA00OMEIITHKOR
k=400 1200. : .

Cpeapnii (cpendcaorapudMHUecKui) TCMACPATYPHEIM HANOD ONPEAT-

aseTca no Gopmyae (upusogutces 63 BEIBOAE) ST

F

. (1.186)

Atcp?‘—' AtME.IIG - AtMﬁH . (I. 187]
AEM&HC
Alyun
rae Alyawe H Afwns — MAKCHMANMENAR W MEHHMEHIpHAS Pa3sHOCTH TEMIEPATYP TeMTOHOCHTE-
aed (puc. 1.39).
Toacrasks B dopmyay (1.187) suavenus Adwaxe U ODluwn, HOLYTHM:

AJ17 NPAMOTORA _
(=5 —{E—15)

" - ?

{1.188)

Abop=

AJH TTPOTHROTOKA

(I i89)

Ppc. 149, HaMeHeEHE TEMRepaTyp TENaoacHTEach

@ — OpH NpAMOTONe; 8§ — IpH NPOTHBOTOK:



@opmyant (1.188) n (1.189) no3po/AI0T CPABHHTH TEeMNEPATYPHLIE Ha-
NOpHl B TENAGOGMCHIIEKAX ¢ NMPOTHBOTOUHON H APAMCTOTHOH CREMAMM ABH-
#eRHS TemJoHocurenedi. I1pH O/HHAKOBBIX TeMIlepaTypax TeliiollocHTeNeH
Ha BXOA¢ M BHIXOZe B NPOTHBOTOYHOM TEMNOOOMEHHMKE Cpeinti remnepa-
TYPHBIA HAnOp NOAydacTca HaHOOJABIIHM, d B [PAMOTOYHOM — HaUMeEHb-
ninM. BeaencTbHe G0Jblleidl BeJHYHHEL CPEAHErQ TeMICPARTYPHOrO Hapopa
[IOBEPXHOCTL Harpeba npH HDOTHBUTOQHOﬁ LXeMe ABHZKEIHRR TelJIOAOCHTE-
nell B NPOUHX PABHBIX ycsoBHAX Gyner HaHMeHBILEH.

IIpr HesHaYHTENLHOH PadHOCTM TeMUCpPaTYpPHEIX HAIOPOB Alyage B
. Atwum BMecTo Baipaxenus (1.187) MOKEO noapsoBarbe: GOPMYJOHR Cpe-
HeaPHOMETHYIECKOrO Hanopd

'ﬁrl\-la“(l -lT ‘B‘gMHH .
2 *

Ao = (1.180)

pu  Afwaxe/Afyen < 1,7 paswvna MCEKAY cpelHenorapagMHUCCKEM H
cpeaHeapHMETHICCKHM TEMIIePAaTyPHBIMH HamopaMu He npeppimaer 3%.

[lopepouHElll TemaoBOk pacuer TCIVIQOOMEHHHK& BRINOAHACTCA MO €ro
TewioBoMy GasaHcy ¢ HCTIOAB30BAWHEM YPABECHESA

Q=06 ¢,y (11— ) == Gy cpp (g — o) (1.191)

rme Q — MONLEOCTL TAMJIGBOLG AOTUKA, MEPEAIOre OT PPRIONero TeNIOHOCHTeNs K Harpe-
pagmony, BT

G,, Gy — PACKONB TEINIOHOCHTCACH, KI/e;

Cp 1y Cp.2 ~ CPE/IHHE TEMIVEMKOCTH TEMOHOCKTENCH, A/ (ur-K},

B ypaBHeHHS TeUJolepeaaud
Q = AF Mep: (1.192)
JUAsi ynpoUleHHs TEIJIOBOTO pacyera BBCACHO NOHATHE TAK HAsSKBAEMO-
ro BOASHOTO 3KBHBaJAeHTa Temaonocutens W. Ero yuciosas BeJHINHA O0-

peile/ieT KOAHUECTBO BOABL, KOTOPOE oo TelJOeMKOCTH 3KRHBAMNEHTHO TEIl-
JOEMKOCTH CERKYHAHOre pacxcla paccMaTpUBacMoro TeNNGHOCHTEA,

W == ch.'

ﬂpH BReAeHHY STOID MOHATHS YPABHEHHE TEIJAOKOTO Banaica EpHagHMa-
2T Bl

Q=W ({;— ) =Wy (tz— 1) (1.193)
OTKYZ#H
fr - f" . .
- 118

T.e. OTHOIIEGHHE H3MCHEIHA TeMIIeparyphl TENNOUOCKHTENeH B Tpelekax
TenAo06MEHHOTO annapata oOpaTHO MNPONOPUNOHENBHO OTHOLIEHHM HX BO-
AHHBIX KBEHBAJCHTOR.

Jlns npaGarkeHHOro ONpeAeNeHHsi KOHEYHLIX TeMIepatyp TeNJiOHOCH-
resch TEnnoOSMeHHNEA H3 YPABHCHHS TEMJoBory OanaHca HMEeM

» . g :
H
. . Q
A 1.195
29 = -l v, ( )
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Ecrn nprEATh, UTO TeMmepaTypa TOMJOHOCHTelell BAOAb MOBEPXHOCTH
HBMEHNETCH (10 JHHEHHOMY 32KOHY, TO

it _ G b
(- — . .
- R ( > 5 . {1.197)

[ToacraBur B 3TO ypaBHedHe 3HAUEHHst {; M {, H3 ypasueuud (I.195)

H (L196) n pemoasns decaoxseble HpecGpasoBadus, DOJYYHM QOPMY.JIV
AJIA QnpeAeIeHHsT MOLIIIOCTH TERaoRore notoxa @, Bt

e a1 1 1 '
Q=i — tg/(—-+—-+ —)= (I.198)

Onpeaenns @ H NOACTABKE €rg ReJHUHHY R Gopayas (1.195) u (1.196),
HAAAEeM KOHEuHHE TEMNEepaTypH TEMJOHOCHTeMel £, | ..



PASAEN BTOPOM

TERNOT 42O CHABXEHME
Tnasa 8. TONAMEO, NPOLECC IOPEHHA ¥ TOMOUHLIE YCTPORCTRA

§ 40. O6wwc cBegeHnna O TONNKBE

[To cooeMy GU3HIECKOMY COCTOANHIO TOIVIHED ASIHTCS Ha TBCPIOC, KHI-
Koe H razoofipasioe, a [0 NPOHCXOXJIEHAIO —- Ha eCTECTBEHHOUE, JoOEBaC-
MOC H3 114D 3eMJH, H HCKYCCTBCHIIOE, NOMyHaemMar 1TyTCM XHMHYCCKOH HI#
MeXaRuuecKol nepepaboTKH eCTECTREHHOTO TOTIHBA.

O6wman xaacckduranus TomMaa npusogktes B Tada. ILL

TaGnuua IL1, O6war wnaccHpHrALMA TONNKEE

DusnecKos FeredTREHHOS floK;
COCTOAHHE - YOCTREHEOT
Teepaoe Hpenecuna, Topd, CypLii yrojb, JperecHel! YroJib, KOKC, OONY-
KAMENHEl  YTOAb,  QHTPAUNT, | KOKC, TEPMOAHTPAUET K JIp.
CIANTIE
Kuikoe HedTh Masyr, OGeHsul, JUrpoww, Kepo-
CHE, CONApOBROE Macha B Ap.
Tusoobpasuoe {Ipupoanuhi vas, nonyTuuf ed- | Tasie AcweHHn, regepaTopHL
THHUA rai KOKCODHIE, maAzeMHOl  ruskpu-
Kaluy TEepAOre TOMIHEE H AP.
i

§ 41. DnemeHTapHbIi COTTEE TONNKEA

TonaaRo B TOM BHjJe, B XakOM OHO CHKHTAeTCs, T.&. NOCTYIAeT B TONKY,
nasbBALTCH «paGounM TOIUIMBOM», B coctas padoyero TomaniA (TBCpROTO
H KHAKOTO) BXOMAT CAeIYHIIHC KOMIIOHEHTh:  YTIICDOA C, soaopon H,
gucaopojL O, asor N, cepa S, sona A u BRdra W,

Brpakas KOMIIOHENTLI TONAHBA B NPOVEHTAX, OTHECCHHBIX K 1 kr mac-
Chbl, HOAYYHM YPaBIeHAe cocTara padoyueit Maccnl TariBa;

CP |- HP + QP -]- N¥ 4 SP -+ AP W7 = 100%. (I1.1)

Cepa, 0f03HAaueHHas CHMBOJOM S, HASKBACTCA JeTYUel H COCTARAACT
yacTL ofiIell cephni, HaXxoaallcHca B Tomauke. JleTydasd cepa COLTUMT M3 ©C
OPI'd4HHUCCKHX Sop H KOMTEAAHHHE Sk COBHHEHAN; ocTanbiag 4acTh ce-
PEl — HEropIoyds ¥ BXOAHT D COCTAB MHHEPATLIEX npHMecel.

Jla cpADHEHHS PASAHUHEIX DHAOR TRBEPAOrO M FHIKOTO TOMIHEA H Of-
pefeseHy X OCHOBIIBIX KadecrTh HOMHMO COCTAaBRA paloucii MacCel YCJAO0B-
10 PA3NHYAOT B HUX OPTAlHYECKYIO, roO[Houylo B CYRYK Maclnl. JDTH IpO-
HABOACTBCHIIES MACCH TOHJIMBA COOTBETCTBEHHO 05OZHAHAIOTCH C WHIEKCOM
«0%, «rs, <c». HanpuMep, coCTAR TOPOYCH Macch, T.e€. o0CIBOKEIHOTO H
00e330JeHHCTIO TOTIIHBA, BLIPpAKARTCA yPaBHEHHCM

CF - HY - QF 4 ST -4 NT = 100%.
K('IMTIOI-ICIITLI TOILIHBA — KUCJOPGA H a30T, RKOTOpLie e ropir, OTHO-

CSITCH K TOPKIYEH 4actu TOINIHBR YCAUBHO, TOSTOMY FOPOMAs dacth TOMMI-
Ba HAJLIDRETCH YCIOBHO-MOPROMCH Maccol, -

Beond 28 €5



Tlpi Temnnsbix pacdcrax ODHUHO OALSYIOTCS COCTABOM  TONJIMBA HC-
xons w3 padouell Macceal. JLad ncpectera TOIINRY M3 OIHOH MacCH B Jpy-
ryio Caykat GopMyau nepecueTa. Hanpusep, 3Hasg COCTAB yCJIOBHO-TOPIO-:
ycfi Maccu TOMJNHBA M COACpIKAnde B Hem OGannacra b = Ar+4 Wr, MOXKNO
O y4KTh CoCTan pafouel Marck 3TOTO TONJKBA O GopMYyae

CP = (T 100--5 HY = HF }90__5
100 ' 109

[opo6Hmiv 6GPa3oM MOXKHO nepCHTE K COCTABY 1OMJHBA moGof apy-
roil MaccH.

Tazoobpasuoe TOMHED, Tax WC Kak TBEpLDE d JKHAKOE, NDPEACTARJIACT
coBolt cMeCh paAMUNLIX KMMHYECKHX COCIHHCHHA H J@ANTCS HAa CCTECTBEH-
noe u mekyccrsenace {(em. tadu IL1}. B cocras TPHPOANOTO H HOTYTHOTO
raza Bxoaar metan CIIg (50—98%), atan CgHg, mpouan Cgllg, 6yran CiHq,
YIJAeBOAOPOAB BHICIHAX NMOPSIAKOB METAKOROIC DAL, yraegncanit raz COe,
azor No. Tlochciure ABa KOMIOHCHTA SBJSIOTCH 0a11acTOM (b = COy+
Ng}. ' ' _
OCHOBIBME KOMIOICHTAME HCKYCCTBEHHOrD — rasoofpasHoro TONJHBA
geaawrics okpch yraepoaa CO, scaopon Hp,  merau CH,, yraekscawi
raz CQp u azotr No. B rasoopassom 7onaube (€CTECTBEHHOM W HCKYCCT-
BeHHOM) COAEPIKATCS  THEIKC DOLAHEIC OAPH,  pANIHTUBIE CMOJEL H ap.
CocTaB ra3006pa3loro TONAMHA 3ANACTCA B NpouedTax 0O offbeMy, H BCe
PaCUeTRl OTHOCSTC K 1 HM? CYXOTO Tasa.

H T. HL:

§ 42, Tennorta CcropaNHR TONAMED.
FioHATHE 06 ycnuaHOM TOMNIBE

OcHOBHOI TENAOTEXHHYECKON XapaKTEPHCTHKOH TONJHBA ABJASTCR TCIl-
NOTA CTOPAHNE, KOTOPAS YKASHBACT, KaxK0e KOJUUYECTHO TOMId B KO-
AKOYAAX BBIASASETCH MPH CHATAHHH | KT TBEPAOTO (uaM KUIKOTO) TOIIIH-
Ba mam | AM® TA3000PasHOTO TOOANBA., PazsnualoT BHCIIYI # HH3UYIQ
TENSOTY Cropasds TONIHBA. '

Bucwell Tenaorofi cropanus QU #Ha3HEEBAOT KOJHUECTEG Fenaa, Bhilde:
JAACMOTO TOIVIUBOM NPH IOJIOM ere CropakHH, ¢ YUeTuM Telia, ‘BHIOENHE-
mrerocst NpE KOUIEHCANWN BOASHBIX 12pod, KOTOPLIC O0GPA3YIOTCH UPH TOPe-

HUH.
Huamag Temaora cropalns QU oravdactesa OT BHCLIEH TCM, 9TO He

yUHTIABAeT Temio, 3aTPaudpaeMoe Ha ofpa’opanye BOASHBIX [apOB, KOTO-
pble HaXoAATCH b APOAYKTaX CrOpaHE:. iTpn pacueTax NpHHHMAETCH Be-

JHUKMHA TH3IIel TenJIoTh CrOPaHus.
BaauMOCEAs3h BRlCIUEN W HH3MIed TennoTul  Cropapxsa  TOWJHBA Qr,

kJx/KEr, a8 pafiouell MacCH OTMPeLeHETed YPaDHeHHEM
g ol p ¢
QP == F — 25 (9" +W7). {11,2)
Huszunag TemioTd cropadis TEEPAUrD M FKHAKOLO TOMJIHRA C A0CTAaTOH-

HOf TOUHOCTLIO OMPeAenseTest Mo IMIRPHTECKOH ropuyie, TPeIIOMeHHOH
. H. MenjeiceRnM:

GP -~ 330 CP 1 1266 H — 109 (O — 8%} - 25 (9H" +- WF). (H.3)

Huswas Tenaora cropallma —rascofpaasoro  Tonawsa QF, KK/ /M3,
NOACHHTHIEARTCH TI0 PopPMYnEe '

QP == 126 CO + 108 H,, -+ 358 CH, -+ 590 CH, 1~ 638 C,H, + 861 CjH, 1o, (L.4)

rae CO, Hp, CH, r 1.1 — conepxauue b OOLEMHEX NPOIEATAX COUTBETCTRVIOMMY  I'A20R
R TONIHBE.

HJ’IH CpaBHeHUA palJHYIBIY BUAUR TOISHEA IO BeAUUHHAM HE TCRJIO-
TRl CTOpaillkd, a TdrHe L04d obnerdyenus FUC}'AHPCTBQIIIIOTQ IWIAHHPUBARHA
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ToGHIYN ¥ MOTPEBNeNEA TOinduBA BRCISHO MOHATHE <YCIOBHOC TOIIHBO.
VCACBUBIM NPHIATO CHUTATL TOUSMBO, WAZMAA TENA0TA CCOPYHHA KOTOPO-
ro no paboueil Macce parna 2950 R /KD iy TRCPACTO H KHAKOTQ TUMN-
qasa wan 20300 /It ans rasooipasiioro ToRIBRa.

B coOTBEreTstd € 3THM KaWJI0e TONSrB0 MMCCT ¢BOH TelJIOBUH IKBH-
BAJICAT, ONpedeaseMeil 1o fopMyac

Qy

R g . .5
T 29500 (I.)

I{E"DEBOE paoNoiH }335011(3[“0 i]IaTFpﬁjleﬂ‘f‘ﬂ) TONMEBA D$Ba B YCAOBHOR
NROHRBOIHTCR 110 Y ABHEeHHIo
Byon = e B (LL.6)

& 43. KpaTusa XGPanrapraTHKa OTACAbHBEIX B¥A0B TORIKEA

Jpesecuna. [lposa seasiotes  Hawbodee  PACHpPOCTPAHEHHLIM BHAOM
Tomakea Aas neuel, QLHaKo B MOCHCiHEE BPCMA HCMOJNBIOBHHHUE JApEBE-
CHiHBl B KAUCCTBE TOTNHUBA Hee GoJbUIe OrpanHiumBaercd, TAK KaK OHA Cay-
WAT LCHHWM CLIPLCM I8 TARHX Ofpacicl TPOMBIIVIEHHOCTH, KAk XHMH-
yeckast, OyMazkias, MeleanHas.

Tennora cropauas Apos QF. kJlk/kr, o JUFUETRALHGHA CTCOelH 3aBH-
CHT OT BRAXKUOCTH W' Tak, wampumed, npa Wr =30% TCunoTa CTOpadys
~ 12000 [ x/xr, npun We =508 —8400 kaK/kr. .

CJas meperojaz OOBEMHME @AHHAL B MACCOBLIC NOAL3YIOTCA BeJIHYHHOR
macest | Mm% aBCOMIOTHG CyXKX JPOB HOPMaThHONE ykaanKe (cpepuss MAOT-
nocTs yxaaAkn 70%). Macca | m* aGeoaoTie CYXEX ApOR HOpMaJbIoH
yRIagKE (Kr/mM?): ay6osuix 4005, Gepesonlix — 354,  cocROBHIX — 287,
OCHHO AR — 270, enoBLx — 203,

Jas pacuera macent 1 M® gpos BaamuceTsio WE NO0JBIYICTCS popmMy-
o

Gy = Gy s, (11.7)

rae (3, — wacca 1 MF 1poy ¢ OTHOCHTERBHOR BITAXMHOUTLIO WP, xr;
Gy — Macca | M% AGCORICTHO CYXHX JPCD, KI
WE —OTHOUKE ORISR TIAMHOCTE APOB {UTHMLCHAE MACCH RIATH K MACCEe BiAdalX apos}, %.

Flo RIaMHOCTH APORA PACTIPCACIAIOTCS HA CyXHE, HOJYCYXHe B CHPEIC.
Iposa cHUTAIOTCH CYXHME NPHE UTHOCHTEILHOH DALMKHOCTH A0 25%. Brax-
HOCTE HOAYCYXux APGB (Do3iywHoH cymikn) wonclucTes B npenssax 25—
350,. JpoBa ¢ cTUOCHTRRHOR BAAKIOCTRI0 fojace 35%.  cusTaloTca ChI-
PEINH.

__[[pogg' Kaw AP kecianle QTA0/0 ((‘.LI'IH.J'[[-(H= peﬁl{:i, merna, Cpr}KKa), aT-
HOCSHTCH K JICCKO 3aPOpeiQlieMycs TOILTHBY; COAEPIKaHne JeTyuuX BCLIECTB
B oukx goctdraery 85, ITHM OTBACHALTCH NPHMCHCHHEC MX LA PU3NHTA
CrOiTOK KOTACE K Meinil, paGuTaouinX na APYTHX, TPY/AHO  32ropaloliHxes
BHIAN TOHEUBA.

Topd npescrawaser coCOH NPOAYKT pAasiOKeHHA  PacTHTENBHBIX Be-
meere. 1o cuocofy jolnivy DasJHYAT TOPH KyckKowodi  (MAlUMINHR K
ruuporapd) n o dpesepustit (kpouika).  BBuly DHCOKOH  BJAZMHOCTH (a0
0% )Y M HE3IKOH TEIIOTH CropaHus 8500—15000 g/[:K/Kr TPAHCIOPTHPOH-

ka Topda HEBHTCLHA, H UH HCIONLIYCTCH KaK MeCcTHOe TOIIHBO. Macca
1 w* topda B SADACHMOCTH OT cnocoba ero NOOLIYH H BIaMKHOCTH woaeh-
neres of 300 (upn We = 25%) no 500 xr (mpu Wr = 50%).

Top comepaut okeao 70% meryunx pellecTe. IIps xpaHenwnn B Ta-
felsx Hd OTKPLITEIX CKJIaAax Topd crocofeH K CAMOOKHCACHHIO, KUTOPOE
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MOXKET BH3BaTh ero cavososropatze. [Tostowy ma ckaanax rtopda Heos-
XOAUMO CTPOTO COﬁ'JIIO,[[ﬂTb yYoeranobJdeHHBIe HpandbaJIa _III)D"[‘HBOI’I’GH(HPHDI‘»’[
Ge3onacHOCTH.

Hckonaemnie yriiw fefAATcR Ha TPH OCHOBHLIX BHAA: Oyphle yrjH, Ka-
MEIIIBIe YIVIH W AHTPALHTHL.

Dypuie yroam — pagfonee nusgocoptHuie, Ouyu CONEPHAT MHOIO MHHE-
PAJbHBIX LPHMECeH, JCTY4YdX BCIICCTE H CKJIOHILI K CaMOBO3TOpAaHUIO.
Tenaora cropauna oyporo yras 105600—~—16000 x/Ix/xr. .

KaMeHRHLIC Vi ABAAIOTCA panfosee NeHHEM TBEPABM TOIVIHRCM. B 3a-
BHCHMOCTH OT COHE[2KAHHSN JeTYUHX BellccTB H XapaxTepa KOKCa, 1M0Jyya-
CMOro NpH CYX0fl MeperoHKe, Yrai pasielsiiTesd no mapkas: Jl—aadaHo-
wiamensmit, I — ragoBui, 1 — napopmunsii Kupiell, ITIC — naposuy-
usnlfi cnexkarmouiuficd, T — Teoiui,

Ilo penpuuile KYCKOBD KAMEHHLIE YIJIN AJMATCS HA CAEAYIHE KaCChi
K. — kpynasti kyckosofi (H0—100 mm); O —opex (25—50 mwm); M — men-
kuft {13—25 MM): C—cemeuko (6—13 mm); [l —mirar (Menee 6 wmi);
P - pamosol, T.e. LCCOPTHPOBAHIEIH. TemnoTa CropaHid KAMEHHOIO Yrag
25000—28000 «Ix/Kr. _

M3 KaMeHHOrO YIS YACTC NPHTOTORJMIOT UBAERAJHOC TOILIHBO € Das-
mepom wactin (,02-—0,05 mm. Takoe TOMIHBO ynoOHee NOAABATb B TOIKY;
UHO HOJIHEE CTOPACT W NIPW TOpeHAW gacT OoJiee DBHICOKYIO TEMICPATYPY.

ABTpaluTH npeAcTasiaforT coboil HauOones cTapulil 00 CBOEMY Te0.0-
THYCCKOMY BOZPACTY DHJ HCKOMREMHX yIVIell € GOMbIIEM  CO/lepKaHiem
yraepoga. Tewsora cropands antpamuta 25500—29700 wIlx/wkr. Knaccu-
(GHKAUEA allTPALHTOB DPHHSTA TOJBKO [0 paamepam Kyckos: APII--pa-
AoBoil aprpannT co mtuibom; All— mautnnill; AK — xyckoBo#i anrpanut
«KyJlak» H T. 4. AHTpAUMTH Hmersr a0COHIOTHO UCPHLIH € METaIJIHUSCKHM
QJICCKOM ILIBCT.

T'opioune CHaHUB SRAAOTCA NPOAYKTOM DPA3JIONKEHHf  PACTHTENbHBIX
H SKHGOTUEIX OPraHH3MOB mOR Bojhull Oes pocTyna Bo3fyxa. Ouu Xapax-
TepHayloTes GOJLINAM COjAepianneM Jeryuux Beulecrs (okoan 80%) # BH-
cOKOH 3oabHOCThI (AP = B0—05Y%). Baamnocts clagues focturaer 15—
209%,. TemnsoTa cropadus caaxues cocraemser 6300— 9800 xllx/xr, Hando-
JAee Neecoolpa3HO HCMOJAb3OBAHHE CAAHUEB KAK  ChIphY WA TOAYUCHAS
rasa H HHIKCTO TOUITRA.

Kungoe tonanpo, B KauecTBe MKW/IKOrO TOWIHED B TCIOMACDBLIX yCTAHOD-
KaX CHKHMACTCH Ma3yT -—— OCTATOUNEIE TNPOAYKT HpH nepepaborke WedThH.
B Masyre nmpaKkTHUeCKH HeT BOAW ¥ MWHepaabnux npuameced. Teaaora
cropanust 38500—39000 wlx/wr. Tlpd CKHTAHHH — MASYTA CACIVCT y4UM-
TEIBATB Er0 JIETKYH) BOCHNAMEHSTEMOCTL H BA3KOCTD, SABJSTILUYIOCH CIeACT-
BHCM COLCpIXKaHHS CMOJECTEIX BeilecTs. [lapadmuHCTLIE Ma3yT C TeMre-
parypoil sactweanng 20°C # pume nepex moaaueli k (popcyrkam Tpely-
eTcd NMOJOTpeRaTh Ao Temnepatyps 50—80° C.

[IpooykTaMn RCKYCCTBEHHOTO MHHAKOIO TONAHWBA, MCNYIZeMEIMH B pe-
syapTaTe uepepaboTky HCOTH, ADNKMIOTCA SEH3HH, JHTPOWH, KepOCHH, €O-
JsipOBOE MAac/o, TASCHJb H 1.

DACMCHT2PHEA cocTaR HedTH M NPOYKTOR ee nepepalOTKH OTAHYAeT-
csi GospmuM cofepxanrem yraepona (C==84--86%) n sopopoza (H=
—=10-=12%): Bce Apyrde KOMUOHEHTH COACPKATCHE B UCIHAUHUTENBHOM KO-
avgecree: O=0,1--1,2%, N=0,02=1,7%, S$=001+3%, A=0l1-+
0,3%, W=1-2%.

Hanbonce aerxkue $parunn HedTH — OEH3WH, JHFPOHH H KePOCHR —
HCIIONB3YIOTCH K kapOlopaTopELIX ABHraTeisx, Gonee TAXKENLIC — CONADO-
BO& MACAQ ¥ CMEeCH — B AHu3eNaX.

T'azoofpasHoe TONAHBO, GCOGEHHO NMPUPOAHLIA M MONYTHLIH raswl, HMeeT
DAL CYUWIECTBEHHRIX ]T_pE:HMYHIEC’[‘H ne CpanlIclinIo C TEBEpPABIM H JAXKe WU~
KHM TOTLTHEOM® HH3RAA CeDECTOMMOCTh N A0OLIUE, BO3MOXKHOCTE JeTKOM
TPAHCTIOPTHPODKH TO TPYGONpPOBOZAM, Majas scauEOCTe. [a3000pasHoe
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TOMIHBO CIGPAeT @3 AbMa W KOMOTH, JIETKO MCPCMCINUBACTCR C BO3JIYXOM;
npH erQ HOTEbI0DBAITHH }’,’:’\05[1(‘1&- DCj’LF.LC‘.C’l‘BJIﬂTB pﬁ]‘y..‘IPTpUBa.IIHE it aBTOMA-
TH3AHMIO TPOLECca ropcHHA. DTOT BHJ TONJHBA JAXOAHT RCC goJee M-
POXOe LPUMEHCHIE B Deuay, FeriopulX  YCTdHOHKAX MPOMELLNICHIIOCTH,
OTOTHTEABHEIX KOTJIAX, Opu 00Orpese M CYIIKC CTPOSILHXCH 3OAHUM,
TTpupoiiiiie ¥ TOMYTHHE a3l OTHOCATUR K RLICOKOCOPTHOMY TOILTHBY.
TenJA0Tad Cropanis NPHPCARUrO 1asa Mo CYXOl mavce COCTABAACT 34000 —

236000 k Hac/um®, nonyriaoro — 53000—63000 &L i,

§ 44, Mipoiecchl ropeHns

Jas spouecca TOpeHHA TOTJHBA 1e00X0 ML CACAVIOLIHE YCIOBHA:
wajgue B TOUGYHOM YCTPOKHCTBE BbICOKONl TeMMeparyphl IJA MONOTpEsd
TOINMBA A0 TEMMEpPATYps BOCHNAMEHEHHR; NOREOL K TOIIHEY HOCTATOUHOTC
KOJHUECTRH RO3AYXE, 1e0OX0IAMOTO JJIA TOPEHHs.

TeMmepaTypa BOCTJIZMCHCIRS TONMNBBA 3aBUCHT HE TOBKO OT XU MITUCC-
KOO COCTARA, IO W OT ycaouuit ropenna. Tak kak yCAOBHA FOpeRRs DEChBMa
pAsIoOGpastbl, TO TEMICPATYpa BocnaaMclelisl He ABASCTCST BHWINE OIPe-
HeeHHOl BCNMUNHON, XupaKTepHIYIONIeH TOLTUBO, KAK, HAUPUMED, TeIi0Ta
ero cropaHus. TIPHGIHKEHHO MOXHO NPHUMMATD TEMICDATyDN pocnJaaMe-
HeHRS TRCPAOTO TOUJMEBAD A1 ZPOB 1 Topha 250—300° C, anAg KaMeHHoro
yras 450--500° C, aga aurpailHTa 600—700° C.
~ Kag npaBusio, veM GONBLIE JETYHHX BCHIRCTB BBIJICISICTCA OPH PH3J0HKe-
HUM TOTNJHDBA, TOM HiyKe Cro TeMIeparypa DOCILTAMEHEHHH. Teuneparypa
BOCTLAAMEREHHA B CPeAHeM COCTARJSIeT A  KHAKOrO TOMIHTEA (MasyTa)
500° C u mas rascoGpastoro 650—760°C.

TTps TENIOTEXHWUECKNX PACUETAX NPOUECccA TOPEHHS Halo 3HATL Heohxo-
AMMOE KOJIHHGCTBO BO2AYXa AJs TOPeHHs TOlJHBA, 4TO MOMKET OLITL Qlipe-

geaeyd Tdk:

C+ 0z COz:
Ha ramasle 12 ar C pacxoayeres 32 xr Og, CHeAoBATELIO,
12 — e — o — — 32
1 ______ xo‘i!
OTRY.L4
132

X, = _1_2" = 2,6? Kr,

T.e. qna eropatna 1 kr C neobxonumo 2,67 kv Oo.

AEanorisEo NaxoifM HeoGXOAAMOC KOJMUIECTRO KHCA0POLA J/is CXHra-
HAUE APYLHX TOPHOYHX MCMEHTOB TOTIUHA {BoxOpOLA U CEDL):

oIl, + Oy ——2H;0 S+ QO ——— SO
Ao 32 .
| —m—r—— — — xH! 1l xs

th —_— m= 8 ®r x}:‘. e ]' Kr

Takum 0Gpa3oM, HeOGXONAMOE KOJHYECTBO KHCJAOPOAA AMS CIKMFAHUA
| wr Tomnuza cocrasa C Kr (yrreposa), H xr (somoposa) u S kI (cepui)
Gy paslio

' Ge, == 2,67 C 4 811+ 3, 1.8

Feap yuecTh, UTO B TOMAHBE COUEDIKUTCA HEROTODOEC KOJAUCCTBO KHCO-
pofa, TO H3BHE CJeiyeT MOJIBECTH KHCIOPOAd MEHLIUE, 1.t '

GESEE,G?C"}‘ SH+S5—0. (1.9
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HMex B BHAY, YTO T TONOUHOE YCTPOHCTBO fI0J2eTCs He KHCIOPOL, 4 BO3-
JyX, B KOTOPOM COJIE[IKHTCS 239 no Macce KACAOPOAA, TU TEOPETHUCCKH He-
obx0inMoe KOJHYECTBO BO3JAyXa Ha 1 KT TONAHBA

2,67 CP -+ 8I1P - SF —OF
' 100-0,23 .

{11 10)

HJVIH
6T =0,115CP |- 0,245 HP -+ 0,043 (S} — O}, {I1.104)

Tak Kak MIOTHOCTL BOAYXA NPH HOPMANBHBIX yCAORMAX pasHa 1,203 Kr/
/a3, 70 HCOGXOANMOR KOMHUCCTBO Bosayxa V], um®, Gyner

2,67 CP - BHP | S? — 0P
Vi T mm s 0B 0.266H 0,038 (sh—0F): - qi.1D

TeopeTHueckoe KOJIHIECTBO Bozayxa Vi, us?, Reolxo HMore ANl NGJAHO-
ro cropauiy razo00pasHOTO TUNWHMBA, ONPEfIGNIALTES 0 YPABHEHRID

VT —0,0476{0,5C0 40,6 Hy - 1,5 H;S + Z(m 1 —2—) cmnn_og] . (112

i

H
rae L{m- —;—]le—ln —— pABAMMHES YINEBULUPOAN, DBXOJSUIHE B CoCTas rasa.

[puzejerHble YPAaBIEHHA OOZROJAICT ONPEJSIHTL TCOPETHUECKH Heo{xo-
IUMOC KONHUECTBO BOSAVXa AJsl cropabust | Kr TBEPAOTO M/ I um® raso-
0GpasHOTD TOMIKDA.

B aefcTeMTeNLHOCTH BCECAa IO/La¢Tcs B TOUQUHOE yeTpoicTBG BO3AYXH
HeCKOJNLKO Goabine (B #30BITKC), TAK KAK He Bechb KHCIOPOL, collep:Rainpi-
£A B HeM, YUACTBYCT B TOPEHUH: ' '

VA =aV], (I1.13)

rae @ - - xeoduprnent H30ETHY BO3AYEA.

Ta6nwua il.2. Koatpmyment wabelTha E03gyxa o Koadduuuedr H3GBITKA
po3Ayxa Beer;a Gonbule €AR-

Bap Tomkea ” HHILK W 3aBRCHT OT BHJLA CXH-

_ TaeMOro TONTHBa, CHOCO0Z

05 eTo CHHrapHid, a rakme  OT

;{iﬁszﬁggaaﬁne . } ’ 13:{ 'g KOHCT[ry KTHBHLIX ocofeHHo.
Toepfoe — YIOMh, CRUIACMEE HA KO-' i5_1's crch ycrpofictea (Taba. 11.2).
ANCHEKCBOH DeILeTHL [lpu gOUTPOJNE RPGIECCOB
Toy e, PH CHKHIAUHH B MexaHRYCCKHX ¥,2—1,4 ropeHusn g paﬁora:om,lix Ten-
TOOKAX JOBLIX YCTAHUBKAX K0ahO#-

nuedtT H30BITKA BO3JYXa MO-
JKeT GHITH YCTAHOBJEH O AdHHBIM AHANH3E JBIMOBHIX I'asaB ¢ UCHOMLIOEA-
HUEM CHeTYIOUHX GopmMy.I:

NpH NOJHOM FOPEHHH

] Ny . (11,14
*= R 1)
Ny -*"51"03
[IpH HEUUJNHOM rOoDCUHH
N3 '
. : H.

© T @ (11.15)

o k T 2)
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§ 45. Tonounble yCTPOHCTBA

VeTpofieTso, riie TPORCKOART NMPOLece TOPCHA TOIVHBY, HAILIBAETER TO-
NOUHLIM VCTPOACTEOM (TonkrO¥H). KOICTPYKIER TOMKH JOJAKEHA obecieUBBaTh
YIOOHYI N0 uUy TOIMNHBE H BOBAYXHY, yao(iioe yaaneHde 30J4bl H 1/aKd,
yeroHuunhifl Mponece I'OpeHHd H BO3MOXHOCIR CT0 peryaupoBalinsd, BHCO-
KYIO 11POKSBOAUTCABHOCTD B BKOHOMHUIIOE CEKHEraHHe TOMIUBA.

CyUleCTRY LLME TOTKH KJACCHGUIWDPYIOTCA MO CALY IGHIMM NIPE3HAKAM»
4} To cnocoly obcayxukanuys (py4Hble, MeXaHWUCCKRE H nosymexaHagec-
kue}; 6) no peHMy NORAYH Tonauisa (¢ MEPHOHNECKOI H TIRIIPEP bl KHOH M10-
aa9eii TOHJAUBa); B) 10 cnocoly CHEHUTAHHN TONIHBA — CADERLIC (B HHX CXKH-
PAGTCH TBEPAOC TONMHBO B caoe Ha pelleTxe) K KaMcpuEe {aKe/LHBIE), B
KOTOPBIX TREPAOt TOIVIHDO B CMECH ¢ BO3LYXOM Cropaet BO B3BELUeHHOM CO-
CTOALNA, KUIKOE, PACABUICHIIOE ¢ MDMOUIRIO (OPCYROK, U razoolpasuce ¢
MpUMEeHHeM ra3oBHX TODENoK; I} [0 B3aUMOCBAIH C KOTJOM — BHYTpPeH-
HHe, T.e. HAXDAAWWecd DIYTPH KOTH2, BICIIHHE, pasMcllaeMble oA 1O~
BEpPXHOCTLI) JIarpeBa KUTJ#, BLIHOCIBE, YCTPAHBACMEIC gHe oborpesaeMoil
TOBEPXHOCTH KUIJIA.

PaccMOTPEM HEKOTOPHE OCHODBIIEE THifhl CJIOEBBEIX TOIOK.

Tonksn ¢ HCNOXBHAKHLIM Ca0em TOMAHBA, 3TO Pyulias TOiRKA, NpelHasHa-
ZeHNAS AAS 0OCAYKHEAHHE KOTMIOB BebOLIIOH Tenaonoil MomHEoeTH, UXeMa
veTpolicrBa TAKOH TONKH HPeACTABA¢HE HA PHC. {1.1. QCHOBHLIM 3JIEMEHTOM
be PBISETCS KOJAOCHHKOBAs pelleTsa f, clyiKalas AJas MORAepHAaHHA CIOA
TOTUIHGA, PABHOMEPHUID paclipeie/Ienus BO3AyXa HOo ok H OTBO obpaso-
BABIIMKCH 304D B LAAKa. [IpOCTPAleTBO  HAXL KOJOCHHKOBOM pelreTKo# 2,
orpariueHnoe ¢ GOKOB CTEHKAMH, A CBCPXY MOBEpXIOCTBLIO HATPCDA, HABhI-
BASTCH TONOUNBIM O6BHEMOM, MPOCTPAHCTBO NOJ KOIOCHHKOBOH perneTKoil &,
KyXa MpOBAJHEAKOTCA 302 U IIUTAK A NOCTYNAeT BO3AYX, HYIKIIBIH A8 1pO-
Hecea COPelHS TCNVWRE, HA3bIBARTCH SOJALITHEOM.

[Tpu ¢XUrafHd TOTIIHES MODLIIISHHON BJASMKHOCTH WAH IIH3KGCOPTHHX
FORMMD VCTPAMBUKITCA OTPAKATEIHHLIC CBOLBL 4, oH# CNOCOGCTBYIOT HOAHN-
THIO TeMICPaTyPH B TOMKe, YAYSWAWT OOICYUIKY TOUNARA Y npougcce rope-

\M\ 5o o $ 23601000

h m—— - 1
4- ~ o
78 4 : =2
- &4 L U
Foraudo i g - "*1;-‘-'"""'“'"'!'_?‘ 8
e t ] D
e | B % & Benzet s
tosd 1 g S g B} l:"i _‘EE
- yi:.:p” ' X 1 b/ e NV * m\ 7
e L ibinkedon ; i - _cﬂm‘:mauﬁmﬂc? e s £ W &
b g] as__
ey

Pre. 1EY. UxeMa TOOKW ¢ BPOLTON ZOROCHHKROW0dE PewdTROA ¥ KO-
STPYRIEHE NEHMEHITEMbix KONOCHAIKCE

- EHIWEIHBLA O - IpecToll SpYCuaTil; 6 — BOAHHETEIN SpycHaTii

Pre. IL2. CEeMe  peficrawe TOROPOTHMIX B E29al0MHXCA &On0C-
HUKOB
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HESl €r0. [IpOAYKTL Cropallis TONIHBA W3 TUNKH APOXOAAT MEKLy TpyDa-
MH 5 KoTng. .

- Cymma naomanefi OTBepCTHH B KOJOCHAKORON & pelueTke AAA NPOX0ja
BO3LYXa K CJOK TONJHUBA HAZHIBAETCH KUBBIM CeUeHHeM pelleTKH, B KoJjoc-
HHKAX, MPEMHABHAMEHBIX [JIA CHUTANHA KPYNIOKYCKOBOTO TOMNHBA, KWAOE
celeHHe cocTapageT 256—30% miowasn peleTyu.

YacTrunas MCXaHH3auMA PYSHOH TOUKE AOCTHTASTCA YCTAHOBKOH IOBO-
POTHBIX HAM KAYAICLIHXCS KOJMOCHHKOD, CX¢Ma ICHCTBHA KOTOPLIX 1TOKA3AHA
Ha puc, 11.2. TloBopoTHLIME KM Ka4aIoHHMUCH KOJOOCHHKAMH O0Aer4aercs of-
Ha ¥3 HAHDOJee TPYAOEMKEX ONepamiil — ouHeTRA pelleTkH oT muara. lps
NOKAUYHBAHHH KOJIOCHHKOD NEPEMCIINBACTCA TAKEKE H TOTWIHED, YTO HHTEHCH-
(QHIIUPYET POpPerRye.

- Tonka ¢ NODBHKHLIM CJ0eM TOMAHBA. K 3TOMY THNYy OTHOCHTCH TOMKA C
LCIIION PCIUCTKOH, OUeCHeunBawIasl HelIlPEPRBHOE IepeMenleliHe TOILIHBA
KMECTE ¢ EOJOCHHKAMH PeIleTkH, foMEeNlenIEIMH 114 LCMAX, HALCTLX Ha ABC
napu kojec-spczfouck (pue. [1.3). Ckopocra ARUIKEHWSI PELIETKH H3MEeHS-
eTes B npenedaax 2--30 m/n.

Koaocuuky COBpeMEHHEIX PeleTOK NPCICTABIAIT coloil cLeMHLIe ame-
MCIITHI, JAKPCLIACcMiIe Ha HCCYU_[E!F{ YACTH PETHeTRH, 4TO YIPROIaeT 3aMery
senteeHykon, [lennple peureTkn TPUMERSIOT IAA KOTIOB GOMBILIOH TennozoH
MOOTHOCTH.

. Tonka RAM CHMraHum raszcolpazeoro TOMMMBA. JIJs COHHFAHUHE rasa s
TOllKe NPUMEHAIOT rajOBEHC FOPC/KH, OCHOBHMM HA3HAUGHHEM KOTOPHIX #B-
JSeTCA 0OpasoBaHHE ras3uBO3yIIHOY CMecH X CO3IMAlNC YCAOBHH s yCToil-
UNIOr0 ee BOCHJAAMeHeHHdA., CYIIECTEYiIOT PasJHuHKe THNH H KOHCTPYKIKO
TOTCAOK. _

Ha pue. I1.4 mokaszua ojHa A3 ropeqiok HIKEKLHONIoro THNA. PaGora
et NPOHCXOAMT CIeIYIOWHM 00pasons: ras DOCTYIAeT BJAOb OCH TOPEJKH B
comao /. BuyTtpe ropenkm depes peryawnDyemblil KOJIBIUEROE 3a30p LIRPHIOH
O noncacwaaercs rosiayx. B cmecnTede 2 ras mepeMcmimpactes ¢ BO3TyXoM
H VOCTYTIAeT B UHAHHAPHYECKYIO YacTn ropenku. Ha ee SokoBofl nosepzuo-

Pre. 10.2. Tooka ¢ vnemHoR petlernol

f— Gyukep; 2 — mufiep; §F — aareop; £ —
OERMYILaACH KOIDCHHKOBAA pewWeTka: & —
HOA87a HOSLYXd; 6 - WLSROCIHMETE L

Pee. 114, Fapeakn Ji# CHWTAHHA [AI0BOCD
TOMANEA
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CTH PACTIoJOXKeHH OTRepCTHA J, Hepe3 KOTOpae CMech ra3a ¢ BOJAYXOM no-
CTYIIAeT BHYTPE TOLKH, IAe £ropael.

MAns cKMrallMg rasa B TONKEX UYTYHHRX CTOMHTEAbHBIX KOTJAOB THIA
BHUUCTO-my, «YEuBepead» H Op. NPHMEHEKTCA C XODOUIHMH MOKa3aTe-
JAMH U OY3HOHHBIe TOPEIKY, H3rOTOSA9eMBIC H3 NepOOPHPOBAHHAIX Tpyb
M yCTaHaBJNBaeMble B HUAKICH JacTH TONKH. ['a3, REIXOLALIHH 13 OTBEPCTHH
tpy8, B TOOKe cMemMsaercs nyrtem HHGQQY3HH ¢ BO3AYXOM, NOCTYNAOUIEM
yepe3 KOJIOCHHKCBEE pemerku. TemiepaTypa mo [JiEHe TONKH Ooaee pas-
MOMePHa, UeM NPH WHXeKHHOHILIX Iopelkax. :

[IpH CHKErAHHM TONJAMBA ¥ KAMEPHLIX TONKAaX ((haKesbHuX) OBGHUHO Ha
WX CTEIKAaX PA3MENIAIOT SKpaHEBE NokepXHOCTH Ha Tpyl. Bo Bpems pabo-
TH KOTNA B HUX HEPEYAHPYCT BOAA, KOTOPAS Yepes KOIeKTOPE BKIIOUALTCA
p OOLIYIO LHPKYJIRLUHOHHYIO cHeTeMy KoTsa. Daarozapst aToMy KupiiaHasd
KMaAKa NPefoXpaHgeTcd OT BOZJAEHCTBUSL WHICOKHX TCMOEPATYD H UWLIAKOK,

OcHOBHLIE TIOKA34TCAH TOIOK, MOLIHOCTh, TEMJoBAA Harpy3xka KOJOCHH-
KOBOH PeLIeTKH H TOUUYHOro mpocTpaHcTsa, KILA.

rnapa 9 KOTERbHRIE YCTAHOBH MANOH M CPERHEA MOLEHOCTH

§ 45, Ofuxe CEEACHMA O KOTENLHLIX YCTAKOBHAX

KOTeqBHOH VCTAHOBKOH HASbIBARTCS KOMILICKC YCTPOHCTB, npejgHasda-
weHHLIX A% BLIPAGOTKH TENJODOH SHEprHE B BUie ropsiucdl BOIB H/IH NMapa.
[naBHON Y2CTHRY 3TOM0 KOMILIEKCa gBJAACTCA KOTeJ.

DB 3aBHCHMOCTHE OT TOrO, JUIS K2AKOR Tend HCIOJALIYeTCs TeNJoBas Hep-
rud, KOTENLHEC N0Ipasiae/idioresl Ha sHepreTHveckye, OTOMHTCALHO-IIPONS-
BOIOCTEEHHLIE H OTCQHHTSIRHRIE,

DHepreTHUeCKHe KOTENbHbIe CHAOGKHWOT MapoM NapoCHAOBHE YCTaHORKH,
BrpalATHRAIIIHC SMCKTPOINCPTHIO, H OOBUHC BXOART B KOMILICKS JCKTPH-
yecKOH CTAHIMH, OTD[IHTEJIbHI]-Il]“)DH-FiHﬂ;T\CTBEHHLIC-KOTEJII:HEIB COOPYHAKTCH
WA TPOMLIIACHULIX NPeANPHATHIX A ofecoeunnar TENJI0BON sHeprued cu-
CTeMbl OTONAEHRA W BEHTHJAANEH, TOPAYCTO BOZOCHADIKEeHMS 3TaHHH B TCX-
HOMCTHUECKHE MPOLeccH NROH3BOACTEA. (JTONUTCALILIC KOT¢ABHEIe NpeiHa-
BEAUAKTCA AA9 TCX HC DeJell, HO OGCAYMKNBAIOT MuAKEe ¥ OOIHCCTECHHLIR
sgagug, OB AensTed HZ OTACALHO CTOJlUIHe, COJOKHPOBAHMBE, T.&. OpH-
MEIKGICOUIHe K JPYTHM 304AHHAM, H BCTRORHHBIE B 3IATIHSL, B nocneinee 13he-
MA BCe Yalllec CTPOAT OTIAEALHO CTOSWIME YKPYIHeHHEIe KOTCJLIBC ¢ pacte-
TOM Ha OBCJOy:KHRaWWe TPYNOL 3AAIMI, MHICTO KBaDTata, MHKpopaioua.

YCcTpOHRCTBO BCTPOEHHBLIX B KWJIHE 1+ DOMCCTBENNEE 3MaHH KOTe/hHEX
B HACTOWILEe BPCMA LOUYCKAETCS TOJABKO NMPH COOTEETCTBYIOWIEM COQCHOBA-
HHZ W COMI2COBAHUH ¢ OpraHaMH CAIINTEDIOrO Haiscpa.

B 31anuax IZOUIKOJDLHEIX YupermieHif W yucOILIX 3aBeA¢HHE BCTPOEH-
[HIe KOTeJbHMe JOMYCKaTCH TOJBKO A COGCTBeHHWX Hyx . [PasMelnenne
KOTEALUEX B GONBHHUHMX Kopuycax roobme ne somycxaercd. Mx pacnona-
ramT B OTAENBHLIX X03AHCTEEHHBIX KOPIycax. .

MaKCEMAanbHAA MONIEOCTE BCTPOCHHEIX  KOTEJIBHHX He JNOJ/NKHA MpeBh-
maTh: MpH pabore HA WHMAKOM M rasoolpasHoM tonapse — 3,5 MBrT, Ha
TBEpAOM TOIJNHEE, B 3ABHCHMOCTH OT CEPHMCTOCTH M 30J5HOCTH, — 06—
1,7 MBr. He pasperuaercd pa3McllaTh KOTeAbHbBIE NOA CCHOHHAIMH HOMCIIC-
HYAMHE 3ZanUl OOUISCTBEHHOTO HASHAYEHUs (TOProBLIMH 3aJaMH  MErasu-
qoB, (hofie W 3PHTCALILMH 3aNaMH 3GENHILHNK MPCANPHATHH, KAACCAMHH
Ay AHTOPHAMH yueOHHIX 3aBeiclidil, rpyNNOBEMH KOMHATZMH JIOIIKOJLHDBIX
yupesxacHuil). ‘

CBJI0KMPORARELIC KOTCALIEE YCTPRKHBAIOT 8 KOMMYHaJLIO-OLITOBHX H
I[OH3BOACTECHHBIX MPEINpHATHSX, CCAd OJHI0CTE  PACTOJAOKEHHN HX He
BIHAST HA TeXHOJAOrHUCCKHE TIPOLeCChL nPaH3IROACTER, HE yXyImaer cafnH-
TapHO-THTHEHHUECKHE YCIOBHA H ACMYCKASTCH [PUTHRGLOKAPHLIMA HODM2-
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M. (He cO3ZaeT NoXAPHYKW onacHaeTs). OTReMLRO CTOAIIHE KOTENbIBE e
AYeT pasMCcllaTh, KAaK MNPpaBHA0, B LenTpe TelJMOBBIX HAvpPpy3oK ¢ YYeTOM
PO3B HETPOR,

[Tnomagka AR CTPORTEARCTRA KOTEARHLIX AOIKIIA YACBRETBONATHL TPeE-
Gopanuam ClIull IT-M.1-71 ¥ ZomKda GbITh yBA3aHA C NPOEKTOM TIIAHWPOB-
KH M 3ACTPOAKH HACEJEHHOI'O MyIKTa.

KoTtennase maavii MOWHOCTH (HHIABHAYAJLHLIC H 11eGOJBIIHE TPYRIIO-
BLIC) OGBIYHO COCTOST M3 KOTJOE, UMDKYJSHUMOHHEIX M IMOAIHTOYHLIX HACO-
COB M THAIOJYTRERLIX yeTpolicTn. IIpH yCTaHOBKe HapOBBIX KOTJOB AGIOJHH~
TeIbHO YCTAHABJHBAWT KOHJ\eHCaLHOHHDIe GAKH, HACOCLI AJA MepeKaTKH
KOHACHCATA H TEMACOOMeHHHKH. B 3aBHCHMOCTH OT 3TOro 000pPYACBAIUA B
OCHOBROM OUPE/BJHIOTCH PasMephl NOMCILCIIHA KOTeNBHOH.

Korcapnrle cpenmefi ¥ Goabiof mougHoers — 3,0 MBT # BBLIIIC - OTJH-
YAKTeH CJOXHOCTEI0 O80PYACRBALNS H COCTABOM CAYKeOHO-GhTOHMX noMe-
menul. KpoMe KoTs0B, HACOCOR H TATOAYTLCBLIX YCTPOHCTD OHH UMEOT [0-
NOJHHTCALILC HOBEPXHOCTH HarpeBa {2KOHOMAH3ED W KOBAYXONOLOrDCBA-
Tean), 0Gopy)\ORAHAe AMA BONOUQAIOTOBEH, TOMJIHBOMNOIAIONIAE M UTAKO-
VAAJNA0MMe YCTPOHCTRY, TeflVI0OOGMEHHIKH, YCTPOHCTDA aDTOMATHRA H D
O6hLeMBO-TINANHNOBOTHEIE PEUISHHS ¥THX KOT&NLHRX JUWIKHER YAODACTHO-
pATL TpedoranusM CAHATAPIEX JTOPM  MPOCKTHPORAHUS TNPOMbLIILJACHIEX
npeanpuatuft (CH 245—71), CHulT II-M.2-T2 u 11-35-76.

§ 47. Tuns! xOTNOB KNA TennocHalKeHWs 34anmwH

B oTonsreThHRX KOTCADHLIX Mafiol H CPpelHel MOIIHOCTH NDUMEHHOTCH
B OCHOBIIOM YYIYHHBIE CEKIHOHHBE KOTJ . B nocaeiHue TOALD MDOMLIILIEH-
HOCTB UPRCTYTIHAA K BLIDYCKY TPOTPeCcCHBEHBIX KOHCTPYKILHH CTA/BHDLIX KOT-
N0B, KOTOPHE B HACTO¥Ulee BPeMA IMOAYYaloT NMPHMEHEHUEe H PACHpPOCTPEHe-
HHC.

Texduueckrlét Tporpece B PA3DATHH MAABIX OTOMHTEJIBHBIX KOTJICB Mp-
ABJAETCH B COKPANISHHM [OCTABKM KOTIOR POCCLINLIO H B OCHAMMEHHH HX
MOOHIBHLIMY TONKaMHI H HAJIeACHOH aBTOMaTHKOH,

TexHuuecxas XAPAKTCPUCTHKA KOTJIA IHPOU3BOIHTCE DO BEAKYHHE HO-
BCPXIIOCTH Harpea (Fy, M), T.e. 00 70 NOBEPXHOCTH CTCHOK TPy6 ¥ Gapa-
(fawos KOTJa, KOoTopas ¢ OAHOH CTOPOHBI OMLIBRETCS BOLOH, a ¢ npyroi —
ropauuMH razamu. [losepxHocth Harpesa KOTJAOB H3MepsieTcs MO rasosoil
CTOPOHE.

C 1960 r. uyrysshie KOTIL, KPOMC TOTO, CTAJMH H3IMEPATHCS TETAGTEXHE-
YCCKHM [MMCKajaTeteM —- KBAZDATHHM MeTpPOM YCAOBAOA NOBCPXHGCTH Ha-
rpesa {(Im? ¥YI1H), Kpagparineifi MeTp YCHOBHOH NOBEPXHOCTH uwarPesa —
BCAHYHYA TAKOH MOBEPXHOCTH H2TUPena UyTYHHOrO CCKLHOINIOre KOTna, Kero-
‘pas npH paboTe ¢ PYLULIME TONK3MH H& COPTHPOBAHHCM AHTPAIMTE U Te-
MOBOM HANPAWKEHHM sepkaja  ropeEds, paslom 582 ThC, Ur/M?, jacr
11,6 Tuic. Bt renaa npu KILO He meHee 0,7,

flo Buay rengoRnCHTENd KOTAL PasAessiorTcsd Ha BOAOrPedHbie H Napo-
BEic. OCHOBHLIMH HOKAZaTEeNAMH BOAUCPEAHROID KOTNa ABAANTCA TCHIO:an
MOIGHOCTE, T.€. TCOMONPOH3BOARTEILHOCTE Q, H TeMOeparypa Boid {; oc-
HOBHEIMH M0K33aT&ISAMH  NAPORALO  KOTJA — NapolpoOHIBOAKTC/ALIOCTL {),
JNagrjeHHe p H TCMIepaTypa f.

DKOHOMHYHOCTh KOTITA (HIEHTRASTCH er0 KOO GHUI#CHTOM MTONC3noro aekk-
CTBHA, KOTOPHA JJaS BCeX THIIOB UYIYHHBIX KOTJOR, palboTaoIliMX Ha TEeD-
AoM Tonguue, parer (L6—0.7, a npu padorec Ha razoobpadroM TOIIMEE ---
0,8---0,85.

CaMbiMyd MaARIMH YYTYHHBIMKH CCKUHOHHLIMU KOTJaMH ABASIOTCHA KOTJIB
cucremMuy BHHUHWCTO-Mmu, KUMM, KUM, vycranasnupaexme B Helonsiiey
3JAHUAX W OTAEJILHLIX KBZPTHPAX. JTH KOTJLI BRITYCKAIGTCA TROMELLISH-
BOCTBID ¢ TOBEPXHOCThE Harpesa (0,69—4,23 M? u rTenynBoil MCULHEOCTLIO

7000--50 000 Br,
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Puc. 11.5. Yyryunwh sogorpefinmid Eorcn BHHHUCTO-mu

Ha puc. I1.5 nokasan XOTe/l CHCTEMEL BHHUHCTO-my. CerIHE KOTiA
CORINHAITCA MEXKEY cofoll KOHHYECKHMH HHINENAMH U CTHHHBIMA gonTa-
MH, TPOXOAANHMME UcPe3 OTEEPCTH: STHX HHTIeNeh, TloscpXHOCTL Harpena
pepeanef cexuun 0,24 m?, cpenuedt 0,32 m* u samneft 0,3 M2

MajoMeTpaKipie KOTIb 0G0pyLODaHE BHYTPeHHHMH TONKAMH Ans CIKIH-
ragHa BHICOKOCOPTBOTO Yriid d ragza. OHHM yCTAHABMHBAWTCH HEMOCPEACTBEH-
BO HA OAHOPAANYIO KAAAKy KUDTHYa HWIH HA JHCT CT2/H IO pOHJOKY, CMO-
yeHHOMY B TTMHHOM pacTpope. Jins OTBOA2 IPOLYKTOB CrGDAHHSA TONIHBA
B BepxHel UaCcTH KOT/a HMEETCH ayryHHbE  0aTpYGOK ¢ pery HpyroliinM
apocceab-kaanasoM, JomycTumoe TEMIODOC HANpAMerHe IOBERXEOCTH HA-
rpesa kornos BHHHMCTO-mu npr palore Ha COPTHPOBABHOM ZHTpALHIe
mapxi AK 9000—11000 Br/m?

UyryHEbIE CEKIHOHKLIC KOTAE $O/bUIETO PasMepa COCTOHT B3 ABYX na-
KeTob (ABYCTOPOHHUE) M PEJIKG H3 ONIOTO NAKETA (onnocroporHue). Tlake-
TL K3 CEKLMI yeTalaBJHBAIOTCs hu HOKOBLIC KHPMHMHBIE CTCHKH TOOKH, KO-
TOpHIE CAYKAT OCHOBAHHEM JJIA KOTJOB, Bee 2T ROT/B HMEIOT HHKHHR OT-
Bojl AHMOBEIX rasob. Jlas wHTeHCHDUKANMK Nponecca ropeHHsd TBEPAOro
TOIUIHBA B KOT#X TMPHMCHSIOT BEHTHAHTOPHOC LYTHE.

Ha puc. 116 noxasay 9yrynInHH CEKUMOMHEI KoTesl «YHHBepcadu-h»
(KU-2), xoTophill ADAACTCS MUOACPHHIZUHCH XOPOWO 34PeKOMEHACBABIUEX
ceBst KOTIOB «Yhuprepea» Ou MoxeT OnTh ARYCTOPOHUHM (PHC. 11.6,a) ¢
noeepxhocThio Harpeepa 19,8—46,2 m? i OHOCTOPOHHUM (puc. 11.6,0) ¢ mo-
BepXHOCTbIO Harpera 8,4—15,9 M”. Tonka — BHCINIS (MoK CeKkuWAMKA KOT-
na). JuIMOBLie FasHl H2 TOTIKH MOANNMBIOTCA BBEPK, OMLIBAIOT NOBEPXHOCTH
ceKUH#t H, [ORePHYB BOKDYI' BEPTHKAJbHBIX pasae/HTeNbHLX. pefep CCKUHA,
DIIYCKAOTCSl N0 Tas0xo/1aM, 00Pa3oBaHHBM pe6paMH cexuud, B cGopHHIE
KHPIHUsHble FA30XOAE KOTJa w janee B GOpOE. Cexnuy KOTMOB NOKPHBAIOT-
sl MACTHUHOR TETJIOH3OAANHEH, B coUTan KOTOPCH BXOANT (vo oOBeMY )
70% Genof raurel ¥ 30% 2c6ecToBoll KPOMKE. Perynuposaine TATH CGCYLLe-
eTRASIeTCA wufiepaMyd ¢ IMOMONBIO fpoca € MPOTHBOBECOM, BhBEJEHHHIM HC-
pes cHCTeMy OGJIOKOH HA (PPOHT KOTJIa.

Kotea <YHHBepcaa-B% upefHAsFavactes MMM TeonorpelIsomux ci-
creM MHHJABX H U{;ITIECTBQHI—IHX SllaHHf'I CO CraTHyecKuM JasheHHeM B HidX
10 0,6 MITa. HonyctiMoe TenioBoe HANPAKEHHE TOBLPXHUCTH HArpeBa BO-
norpeBHEX KOTIOR «YHHBepcad-6» — o 15000 Br/ (2-m%).
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Puac. TLA. Katea «¥nuoepcan-G»

Kpome kornos BHUWUCTO-ua v «YHEBepcan-6» 5 CCCP narotosisior-
ca H ﬂpyr‘ﬁe THIRI 'Iyr‘yHthK CeRITHOFRRMX KOTJA08 C HOBEpKHOCThH’) Harpeaa
10 80 m? m Tengopoft MoulHocTho A0 1200000 Br. OcHOBHBIE TeXHU'IECKHE
NAa¥HLIE O 4yTYyHHbIX CEKUHOHELIX KOTJaX NPHBEIEHb B MpHad. 4. :

§ 48. NMpeporpaHuTentibie YCTPOHCTBA
M KONTPONLHO-MIMEPMTERbHLIE NpHBopL

UyryHHbhie CeXKIMORHBE  KOTIL — BOAOTPCHRIIBE -~ BPEAEA3HAYEHH . AlA
warpesa Boau no 115°C, no npH yCTARHOBKe MAPOCGOPHHKOKE, CORTRETCTRYIO-
Imefl apMaTyphl M Tpubopon OHF MOTYT OLITL HCNOAB3OBAHBEl KAK MAapOBHE
NPH s 10 70 Kila. KOTAH ¢ TAaKMMH apaMETPAMH TelJIOHOCHTENA OTHO-
CATCA K KATErOPHH HWBKOTO JABJCHOHA, 110 H IAs 3THX KOT/IOB IpesycMaT-
DHBAIOT YCIPOHCTBA, obecneunBaiciie He30TACHOCTh UX paloTLl.

Jlus BozorpcHuLIX KOTJIOB HPeNOXPAHSIOUWIHM YCTPORCTBOM UT NOBbILIE-
HIfl B HUX JABAEHHT MOrYT CHyiTh 0OBOAHLIC JHIMH ¢ cOpaTHMM Kaana-

b



gamn {piuc. IL.7), npomyckamwuine goly B HAIPaBJACHHE OT EOTJa K TpyDo-
APOBOAY CHCTEMB! OTOMICHHS. [IpH TAKOM HECAOMKHOM YCTPOHCTDE, ecin 3a-
ABEXKH, YCTaHOBJACHHBE Yy KOTAa, MOUCMY-AHOO OKAKYTCH SaKDHITHIME, TO
BCe PABHO CRASh ¢ aTMOcHepoil uepe3 pacwlupHTEILHLIE £OCYZ HEe Hapy-

HIHTCAH.

Eciu ma rpyGonpoBoie MEXKAY KOTIAMH M PACIIHPHTEMBHBIM COCYAOM
KPOMe YKaZAHHhX 3ajIRFKCK HMCETCA Rpyrad xakag-iaulo sanopuad apma-
TYypa, TO DOMKHE OBITE YCTAHOB/AEHB DPBHIYAXKHLIC NPEJIOXPAHUTEIbHbIC Kia-

naunl (puc. H.8).
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[Tapophie KOTVIE IPH Puss A¢ 70 klla cHafixaloTcs NPelOoXPaHUTEAbHbM
VCTPONCTEOM B BHIg THADABIMYECKOro 3aThopa. (xeMa 0JEOPO M3 TAKHAX
MpeXOXPAHETEABERY yeTpoficrs npuseacHa na puc. 119, Cymwmoern eres pa-
GOTH COCTOMT B CACAVIOMIEM: ISl 2aPSAAKH UPE/IOXPAHUTCALHOIO YCTPONCTBA
OTKPHBAIOT BEHTWIbL / Ha BOAOUPOBCANOH TpyGe H KOHTPOubHBIA Kpan 2,
yeranoBneHAE na Tpy6e 8. TpyGm 4, 4 w0 § 3anoindaoT A0 TeX NOp, NuUkd
BOAA He moTeuer w3 Kpama 2. Bricota TpyGm 4 onpejiensercd no padbodeMy
RaBJCHHMIO apa B KoTJe (upu pabodem AaDieliu Pusg== D0 K[la ee wricoTa
H=5-}1==6 m). Ilpa gasienyn napa B KOTae B¢ AOOYCTHMOrO lpelen:
ypoBClL BOAB B Tpy6e & joxonwrt Ao HH3a TPYOH §, MOC/e uero YpasHOBC-
LIHBAUINE ¢TONG BOALI IpH JadbHellleM UPeSEITICHHH AaBISHEHS YiKe ne
YBOAKYHBACTCH H BOAA spifpacwBacred B 0aK, CTEPHBAS BLIXG) Tapy Ho
KoTaa uepes TpyOy 5 u Gax B atMmocipepy, Tpy6Ga 4 CJIYIKHT Oas BO3BpaT:
oAbl U3 HaKa B 34TBOP lOCAe CHAXKCIINA JaBJledHs.

Jna Gezonmaclnofl M NPaBHABHUN SKCTAVATALEH MapOBBIe KOT/ALI KPOME
MPCLOXPAHHTEALHAY YCTPOficTs CHAbKaT BOAOYKAZATE/]bHEMH apudopa-
My, TPOGOYNEIME KpaHaMi H MAHOMETPAMH: DBOJAOYKA3aTe/bHhie npuiopul
HPUCOEAUHADT K NapPOROMY H BOIAHOMY IIPOCTPARCIBY KOTAA; MPOSOTHE:
KpaHH VCTAHABAUBAKY BMeCTO DBTOPOrS BOAOYVKABATEIALHOrO npulopa ua
KoTaax He60ALIUGH TeNACBOH MOLHOUTH, MAHOMCTP COCIHHACTCA ¢ NAPORAM
HPOCTPAHCTROM KOWIA ¢ [IOMOINLIO CH(POHHOH TpyOkr ¢ THPEXXOJOBLIM Kpa-
HOM.

Jas yuera pacxoja HHTATeNRHOR BOAbL, NOHARZEMOH B IapPOBOH KOTE,
UAH BOAM, DHPKYJHPYHILEN B CHCTEMC BOIANGTO OTONJeHHS, y(TAHABIHBA-
107 BOAOMEp HAN ARA(ParMpl. JLAs u3mepeHus TeMOCpaTyPH BOLM, DOCTY-
MAKIeR B CHCTEMY BOJTHOrO OTOILICHIHS K BO3BPALIANWESHCH K KOTCI, Hpe-
AYCMATPUBAIOT B CHEUHAABHBY dyTaspax (rustbzax) TcpMoMeTPH. I cHCTe-
Max BOASHOTO OTOUJIEHHS C HCKYCCTBEHHOH LHPKyNsAUHER ¥ K2 ¥JI0U0 Haco-
ra DOJUKHH OHITL ABa MaHOMeTpa: OJHH — Ha DcachBalomem narpydxe me-
pejl KAcOCOM, a JAPYrofi —- Ila HANOPHOM nocae Hacocd. Kpome TOro, peKo-
MEHAYeTCs [IPHMEHATh PeryJAatop ropeiid, obecneuyBalomul Toyienue 2a-
JAARHON TCMMOCPATyPH ropsituefil Boabl, 4 TakKe ABTOMATHYCCKOC DEJIOYeHHE
NOAMUTKH CHCTEMB BOJOH IPH MUHAMAJALHOM YPOBHE CTOHHWS €€ § PAaculH-
PHTEJEHOM COCYJe R BhIKAWHEHHE TOANHTKA [PH AOCTHHCHMH MAaKCHMAdb-
HOrD YPOBHSA. -

§ 49. OCHOBHDIE NRMHUMNbI TPAEKTHPOBAHMA KOTERbHLIX

B nportecce paspaloTky CTPOHTENLHOID IPOEKTA 3J8HHS CO BCTPOCH-
HOlf HJIH OTAENbHO CTOANEH KOTEJLHOH HIXKEHEp-CTPOHTEIb NOMNMKeH YUHTHI-
BaTh Bce cnenHbpuYecKdHe TpeSOBaHHA, OPe/bABNAEMBIE K IIAHAPOBKC KO-
TeFbHOH U pazMeIneHdn obopyopaliii.

BCTpPOeHRYIO B 3JaHHe KOTENbHYK) CAefyer paclmofoXETh M0 DO3MOIKIO-
CTH B UEHTPAJLION YacTH TOABATA HAH LOKOJBHUTD 3TAX# C GKHAMH, 0f-
pAMeHHBIMI BRYTPh KBApTana, 4 GOOCOOJCHILIM BXOJOM € YJHIE HJIH H3
tamOypa JeCcTHHURONH KJAeTKH, BhixojHhe ABepn KOTEJRHOW JTOAMKHBL OTKPLI-
Barhea Hapyxy. IleoGxoarMo, 4T06bl BCTPOSHHAS KOT@ABHAH HMead Hecro-
paeMo¢ IepekphbiTHe, HEelPOHHIAEMOE IS Fas0B H € XOPOHICH 3BYKOHIOMA-
THek. :

PasMepn MoMenlcHHE KOTCALBOA ONpelesiorca rafapuTaMu pasmeldgae-
MOr0 B HHX O0OPYAOBaHHS ¢ CcODNWASHHEM oiipoieaen X Tpebonanul, obe-
CHeyHBATOIUX YAOGCTBO MONTAaMKa, SKCHAYATAUHH K peMonTa oboDyoBaHny.
Kax mpaeuao, BCe KOTNAI DACNOJATZICT QPONTOM 10 IpAMOE JHIHA napan-
JeJBEHO HapPYyHUOH cTeHe, B KOTOPOH HMEKITCA OKHE.

Hpoxojis MexAy KOTJHaMH OPHIEMAiOT e MeHee (.7 M. I3 HCKOTOpHIX
cAy4aAX APEeIYCMATPHBRIOT YCTAHOKKY clapedHuiX xotuaes. [Paccrodnue ot
KPadHUX KOTIOB A0 CTEl KOTeJqBHOH AOAKHO OHTh e Menve 1| m. Mesay
GPOHTOM KOTJOB W NPOTHRQNOJOXKHOH CTCICH pPacCTOdnde NPUHHMAETCH B

%8



3ABHCHMOCTH OT BHJa TOIINBA, ¢10cOBa MOAAYN €r0 B KOTEIbHYI), THITA KOT-
noB H WX pasMeuleHus. [Ipn ycradoRKe KOTJOB THlia «YiHBepcals R CKH-
FdaHHK B HHX TBECPAQLC TOMIHBA 2TO DACCTOAHHE- JOHKHO HuTh 3—3,0 M, 8
npe yeranoere kortaok BHWHCTO My —1,5--2 M. 3a KOTJaMH cAeiyer
OCTABJATL AOCTATOUHCE MeCTo Aaf Goporow (1—1,6 m). [1pH yeraHOBKE KOT-
ac8 BHUMWCTO-mu ¢ orBOAOM ARMOBHX rasop uepes narpyldok Henocpel-
CTBEHHO BO BHYTPHCTEHHbLIH /IBIMOBOW KaHaa AOCTaTOMIO PACCTOAHHE OT
Kotaa 1o eredbl 0,4 M.

BrICOTY NoMeN{gRnsi KOTenbHoM cICAyCT DPHIIHMATE TaKOH, uTobu obec-
NCYHBANOCH VAAJeRHe U3OBTOUHOTO Tendz, Kiard v rasa i3 pabouch aoH,
Ho He mMerce 3,2 M. PaccTosmie o sepXa KOTJa THNA «YHuHepcass 0 nepe-
KPBITEA MO HO GRITh He MeHee 1 M. B oTneanto cTOSUIMX KOTENbHBIX Kak
110 couGparkeHuaM NomapHol GesonacHocTy, T ¥ fan Hodee yaoddoro ob-
CHYKHBAHHA KOTJAOB DAcCTOANHEC OT BepXa OOMYPOBKH [0 HHMHMX KOHCT-
PYETHBHHX UACTeH UePeXPHTHM JIPAEAMAlOT He MCHCC 2 M.

B Koteabiloff ¢cpeiHelt u SOALINOH MOLDIHOCTH CAELYET IipeIyCMaTpHBaTD
OTJeNbHBE [OMENIEHHS 1A BCIOMOTATCJALIIOIO 0GOPYAOBAHHA (HACOCOH,
BCHUTHJISITOPOB H Zp.). B OTONUTEABEBIX KOTeJhHHX MAJOH MOILIOCTH T1ACG-
CRl H BCHTHIATOpH 00LIYN0 YCTAHABIHBAKT HENOCPEACTBEHHO H KO-
TeJbHBIX.

B kamjo# KoTeapHofi AOMEHEI OHTbL CaAYIKeDHO-OBITORbIE NOMEN[EHTS
(rapaepobuas, Tyaqaerwas, Ayesad). HHexo canuTapiblx nDpHOEPOB (yHH-
Ta30B, MHCCYAPOB, YMBIBAJEHHKOB) H JAYIUEBBIX OHNpeAeSsercs no yuciy o-
CAYXHUBRIGUIEro KOTeNLHYID Nepcoliaja. B TyadeTHOH KOMHATe KOTENbHOH
AOOYCKACTCHA HMETh OJIHH YHHTA3 4 OJIHH YMLIBAJLHHK, CCAH YHCAQ NTONBE3Y-
IOUIHXCA TyaJeTHON He mpeBbimaer 20 nmenoBek. Ynciao pymneh JO/OKHO OLITH
¥3 pacuera OAHH Lym Ha Kaxawc 10 4enopek 00CayRKHBAIOWIETO KOTEABHY )
nepconaia. -

fIpu pacucre ciayxelipX ROMEHIEHHH HeOOXOAMMO pPYKOBOJCTBOBATHCH
CHull 11-92-76 u mTarRhM pacmycadHieM ofCIyIKUBAIOIIEPD Hepcoliana, yo-
TAHOBASHELIM MHEHHCTEPCTBOM KOMMVHAJLHOTO X03f8CTBa PeClyGsinky.

Kaxnyw KoTeabHyw caeiyer o00OpyAOBaTL COOTBETCTBYIOUIEH GedTHIA-
uded. Yranenne uz0BTOUHOIO TENNA H I'd434 W3 KOTENbHOH, BCTPOCHHOW B
afaune, ofecIeunDacTcst AYTLCBLIME BEeHTHAATOPAMH, 3a0HPAOIINMH BO3AYX
H3 BepxHell 30HH KOTeNbHOH W TOZAIIAMH ero B ToNKy Kotia. Uasg yaa-
JCHHA H3OHTOUHOrQ TENAa H T'aZ0B H2 HOMELIeHHH OTALNLHO CTOsHIWX KO-
TenbHBIX LelecoolpA3HO YCTAHABAHBATL NEDJCKTOPH H KPBINIEBIE BeHTH-
AggTopil. KoaunecTso RO3AyRa, 3a0nDaeMoro vi KoTeNhHOH AyTheBHMH BeH-
THAATOPAMH, B XOJAOAHHH WepHON He OOVIKHC mpesbimats 75% ofimero
KOJMHUeCTRA TIPUTOYHOTO BO3ZYXd, NOCTYNAOLIEro B koTenapkyio. YucThil Bo3-
I¥X ROMKEH NMOAABATbCA B KOTENbRYK MEXaHHUSCKOR NPHTOYHGH ReHTHIA-
(el UaH UCpPC3 OKONIble GPpaMyry.

[Tpy razcofpaszroM TONJAHAE BLITAMHAN BCHTHJAAIHA JOAXHA 0BCCHCUH-
BaThL 1I¢ MeHee deM TPeXKpaTHH BO3ayxoolMeH 6e3 y1nerd Bozayxa, 2abH-
paeMoro AyTeeBLIME BeHTHAATOpaMH. Ilodaya npHTOYMNOH BENTHJAALHH I0J-
HMHA COOTBETCTROBATH DGIII,EMY KOJHUECTEY BO3IAYX4, YAQJRCMOTO H3 KO-
teablioff, UlIuepel GopoBOB HMEIOT OTBEPCTHA AJs NPOBCTPUBAHMA TONOK
HepatoTaloliHx KOTA08B., _

Kaxaas KoreabHas 0O0pPYIYETCH BOADNPOBOJAOM ¥ Karanwsanuef. [Tpw
OpOEKTHPOBaHUH DOACIIPOBONA M KaHAMH3ALHH HAaAJeKHT PYKOBOUCTBOBATDL
¢ CHull I1-35-76. :

§ 50. Onpepenenne HEOOXOAWMON NOBOPXHOCTH HArpEEa HOTAOB

TloBepXHOCTh HATPeBA KOTJOB OIPEAeAsidT HCXOAH H3 MAKCHMANBHEIX
TENAORHIX HATPY30K HA OTOILIEHHE, BEHTHIANER, ropsiee BOAOCHaOSKeHHe i
TEXHOJOTHUECKHE HYKAbL (eCql OHH UMEIOTCHA).

CyMMapHyl HOOBEPXHOCTL Harpesa KoTA0B Xk, M?, ONPEACISIOT MO

hopumyae
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q

rae 1,14 1,2 v KoshdUIMenT 3aNaca, YIHTHBAKWIAE HCUPOH3BOLHTEIAbIBE RNOTERHR  TE0.14
nBOPYIOBAAKEN KOLCALUOA B TPYGONPOBOLAMH, ¢ KOTOPLM TeNIONOCHETETb TPRAHCIOp1n-
pYeTca K MeCTaM Cro Horpefnenys;

E(Jp — MEKCHMAIBHEIR PACTETHRA DACIOL TEN/iUBOH 3UCPIHM, Br;

§=QufFy -~ AOUYCTHMOE TEMICBOE HULPHMCHMC TOBEDXBOCTH HATPER2 KOTJIA, Brfm?.

Tunsl KOTAOB 1O BHAY TEIAOHOCHTENAA H NlapaMcTpaM M UX YHCJIOD ahipe-
ENSINTCA HAZHAUEHHEM KOTMIOB, HeOOXOMHMBIM 154 iorpedurenel cyMMap-
HEIM KONHUetTBOM TeJaa H MEeCTHBIMHA Y{JJIOBHHMH.

[pr ycraHoBKe KOTAOB B ralapHTax OTANNIHBAEMOro 3RaHHA YACI0 KX
AOJIKHO OLITL Ile MeHee ABYX # He (0jee 4CTBIPEX, YTO BHOJAHE OGECTCYRT
BO3MOIKHOCTh PEryJELOBAIKS TEMAOBOH MOWHOCTH KOTCHABHOH YCTaHOBKH
npH KoMeGaHUAX HapyxHOM TeMucpaTypsl. PesepBubie KOTIHL HE YCTaH2B-
JHUBAHT.

Jan ayuiero HeTOALIOBANHS NVIOLLAAH KOT€JbHOH CACAYCT yCTaHaBM-
RaTb OJNOTHIHBIE KOTJbL.

§ 51. AluimcBeie Tpy6L, GopoBa M MX pacuer

JIEMOBEE TPYOH OT KOTJIOB B 32BHCUMCCTH OT MOIIBOCTH KOTEALHOR yC-
TAHOBKM W CTPOHMTQJLHEX YCJAOBHHA MOryT GLITE BIYTPHCTEHHBIMA, LIPHCTAD-
HLIMH (IPUCADHHBIMK) ¥ OTACALIIO CTOSIIHMH.

BHYTPHCTCHIIEE TPYOH YUTZHARAKBAKT A OTBOLA ABIMOBHIX rasos OT
KOTA0B HeBOMRNIONH MOIINOCTH, Hanpumep or KoraoB tdna BHHHCTO-mu,
Onn mogpoGHo pacemarpuBaoreda B raabe 17. Ilpuctanvbie (IPHCIOEEEE)
TPy6Bl NPHMLIKAIOT ¥ CTEHKAM 3)laHUy H HMCIOT CAMOCTOATeTbENH PyH A~
MonT, KOHCTPYKTHIHO OHM lle JOJHHE GHTh CBs3aHH co cTclof. JILMOBHIE
TpyGE 9TOTO THIA NPUMEHAIOTCA B KOTEJRHEIX MAaJOH ¥ cpepHed MOUHOCTH.

QpHenTHPOBGYHAA [JICIIAAL CeYEHNst frp, CM?, BIYTPHCTEHHEIX HAH TpH-
CTADILIX (DPHUCACGHHHX) JLIMOBHX TPY0 KOTeAbHOH TeNnJoBOf MOILHOCTEIO
a0 750000 BT nozcudTHBaeIcH IO SMIHPHYECKOH (popmyie

; 0,026 2Q,
e
V &

rme 0w — MAKCHMAIhBasg TeIMoBad MOLIHOCTR KOTAOE, obcnyxuBacuux TpyGoli, BT
fi — BpicoTa TPYGH, M, H3MEpHeman OF YPORHA KOJOCHHKOROH PEWCTKH EOTMA 0 HARXOL-
HOTO cuycHH: TPYGEL

BrcoTy Tpy6L DCTPOSHHOH KOTRnHGH NPHIMMAIOT TaKOH, qTo6E OTMET-
Ka BEpXa TPYOH IPEBHTIana OTMETKY KOHbKA KDHILGMN HC MEHCC HeM Ha 1w,
HO MpH NIOOLIX YCIOBHAX Oputa He Mclee 12 M.

TLtonians cedeHks fg, ¢M?, Boposa B CBETY MOZHO OPHEHTHDOBOWHO OIl-
peseATL 1o $opMye :

, (I1.1%)

fﬁ 2:0,0065EQ31 (11.18)

rae 30} — MAKCHMAJRIAS TeNIORAR MOIMHOCTE KOTAOR, ofcnymrzagMux GopoBoM, BT

OTaeaplo cTosinde TPYGL, BHIHECeHHHe 34 HAPYXKHBIC CTCHBH 3JAHMA HE
Menee mem Ha 3 M, BHNOHSIOT W3 KUDUHUA MIH PeKe ks JHCTOBOH cTaJH
(puc. 11.10). Craapruie TpyGbl HPHMEHAKT MIABHEM ofpazoM npu BpeMeH-
HBIX KOTEJbHLIX. [IPE BAAMCHOM ¥ CCPHHCTOM TOIMIHBE CTafibHEIC TPYOL CAy-
*Kar ne Gojlee NATH JTET. :

CegeHHC H BHCOTa OTAGJILED CTOAINHX TPYD oupefiefdioTCH TenJd0TeXHE-
YeCKHM pacdeToM. I3 CAHHTAPHO-THrHEHHYCCKHX  COODPAKEHMIT JIEIMOBLIC
TPYGLL OTAGABHO CTOAHX KOTCILIBIX, paboTANIHX HA TBEPAOM ¥ KHAKOM
TOIMEE, AOMKHL OLITL BECOTOR He MeHee 20 M ODH MaKCHMAJALHOM pacueT-
HOM pacx?ﬂe toisusa o 1 1/y 1 30 M upy MaKCHMAJIbHOM Pacxoe TOMTH-
aad 1—5 T1/4,
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Ecmu B paanyce 200 M 01 KOTe#AbHOM PACNONMKPRE 212HHS BHCOTON Go-
Jee 19 M, T0 MHHAMAaABRHYIO BEHCOTY TPYOH NPAHAMAIOT paBHOA 45 M,

§ 52. Pacuet rofoBOrO PacXofa TONNHBa Ha OTONNEHME M BEHTHITALMIO.
OnpepeneHie pazMepoR TONNMBHOrG CKNaga

FonoBo# pacxoj TounuBa Brogor, K, H2 OTONJELHE MOMHO OlipeaenHTE
TID YPARHeHH IO
3,680,y 0p 104

Bropg.or = '

QEn,.,

rae 3.6 — kosduubenT neperonra eaurnn Br g xILx/u:
2 ~— K03phAUMCHT 3anaca Tonawma, papubi 1,1—[,2;
@rox.cr - TOAOBOM pucxog Tenna Aa oTomdenye, MBr;

QP — umzmas Tennora Crofanns Tomauey, KIK/Er;
Tlx.y — KO3DOWNHEHT MOJesHoro IEACTBHN KOTENHIOR YCTZHORRM, papHuft 0,6--0,7,

loposoit pacxon temna Qrogor. MBT, Ba oTomMcume BLITHCAABTCS] TIO
TERAMIOTEDe 3TANNHA (IPU cpejiHell TeMIePaType HADYKHOTO BO3JAVXA 34 OTO-
NHTeALHEH NCpHOA;

(IL. 19y

Qo {tn — tu.c :
Qrop.or = ﬁ (i“:?;—p-) 24n, {I1.20)

rac Qor — MEKCHMaABRHA (pacaeTH) uacosof PACXON TCIVIA HAa OTOMVIeNHe KHALIX H o0f-
HIECTBCHHEIX 3M12HMH ¢ KPYIIOCYTOUHLIM PaBHOMEDHEM TElLIOBLIM pexumMoM, Br;

71 -~ NIPORC/KHTENLHOCT, OTOMKTCABHOIO HEPHONA Mo 4deny aHell € yeToRvumenf cpemHi
CYTORIOH TCMOERETYPOIl HAPYKHOro Busiyxa 8° C w umme (cm, npua. 2);

24 — IPOIONKHTENEHOCTS CYTOK, 4,

Ty ~— TeMOepaTYP2 BHYTPEHHETO BOQAYXE OTAMIHEAeMLIX nomcluesud, °C (cm. npua. 3);

fn — PACYCTUAA HAPYHHAR TEMTePaTypr BOIAyXa, °C (em. mpaa. 2);

igep —g-)cpemmn HAPYXKHAR TEMNEPATypa BOIAYXA 33 OTORHTEARHbH nepHot, °C {em.
npva. 2).

Tojpean norpeGiioeth ¥ TEMEOBOH SHCPrHH Qrapgar, MBT, 118 oronaenus
AAMHHHCTDATHBIILIX W IIPOM3BOACTBEHHRIX 3RAHHN € JEXKYPHEIM OTOMASHN-
€M D Hepabouse BPeMf ONpelcifercs no dopmyIe

Q . Doy (8 — ) T {in — fn,cp) =+ Qor (f,r[am —hycp) (248 -~ T - a¥
roR.0% = (ty — tg) 108 -

) , (11.2D)

rge @ - CyMma Hepaomix Anefl 32 OTOMHTeABILIf RCPHON;
I — gAponomMATErsHOCTL paboTh HeXa (oTmena) s eyTxm, v
{3ew — TEMREPATYDA BUYTPEHHEr0 ROZAYXA B IOMCLIEHHAX B wepafidace  Bpema, pasuag
5 C. )

Fojopoit pacxoa 1omiABa Brogs He BEeHTHARHKIG MOXKHO OlipedeN Ts 110
YPaBHEHHIO

3.6 alyon.p 108
Brogn p]on B , {11,223
QJ! Tlﬁ,j,?
rie Qrou.s ~— FOAOBUN PACKON TeNJA Ha BenTHAALHD, MET;
0 I —a)T (fp— 'u.cp) ( % ?y ) {I1.23)
rom.B 108 fup~Tu  tmp—iny/ .

;
Shech Qp— MAKCAMANBHHI T2COROH PACXON TCMMIZ HA BENTHANUMIO AN cacred, padoraw-
MEX Opy pacueTHOR OTOMETEABLHOH TEMIGPATYPE fn LAPYMXHOTG BO3AYXA, BT:

Qg —— MUKCHMANBHEY qaconoi PACXOT TeUAa “& BEHTAANHMIC AAR CHCTCM, PalinTammpx

N0 PACTETHOH IAMHEH BEHTHASHHONUGH TEMIRPATYpE fn.a HAPYXKHOTO BOZNYXa, BT
{zp ~— TEMTIEPATYPA NPHTOYHOLD DOJAYXE, NOZABAEMOTD B momeinenge, °C;
frs — pacueTHay HapyRHAS TeMneparypa Aa8 eeHrraanuy, °C {cm., upaa 2).

Paamepnl TOIIHBIOr0 ckAaia IPH KOTeNsHOH, BCTPOEHHOH B 3/laHue, Ol-
PEABIAIOTCS W3 pacweTa XPauCHHA 3a4aca  TONAHBA, COOTEETCTRYIOUIETO
25—30-guceiiof norpebiocTd npu PaCUSTHOH HADYMKHOH TeMIepaType, 4To
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coctananet 20—25% rojorora pacxoga TOMAHEA, BLUIIHIAEHRHOrD no $op-
mMysnxw (11.19) 1 (11.22).
MUHHMAAbHES WICLHALE Fexn, MZ, CKAAJAA OIpejeaseTcs Ho Gopuyne

B
Fapn = 600 o (11,24

rig B e pacxon TOLIMBA Ha 0T0MeNNe ® BeHTHAAUNIO, KO/4, OPH pacueTHNE HaPyMwiol
TenREPATYpel

| 3,63Q
Q8 .y

p — oObeMHan Macca TOIAABR, KrfM®;

fr . prcoTy mTabenn, NpHHEMAasMas AA9 ApoB W Topha pasHoH 4 M, A1% KAMEHHOIG YUla
g M, A1 aRTPanATa 2.5 M, LI 6ypora yras 1,5 M; '

—{} — "UACORDH PACXOA, TeNla Ha OTOMIeHHE H BUHTHAALHIO, Br;

1
QI — Temnora cropauna vonamea, kJlac/kr

 Pa3sMmepsn! ckaa08 yrVis B TOpPE OTAILHO CTORNAX KOTCABLHBIX Onpe/ie-
AMKoreA M3 pacuera: IIPH peryasaprofl  NOCTABKC TORIUBY  4RTGTPALCHOP-
TOM — He G0Jee HelesILHOTO 3alaca, NMPH JOCTakKe Mo KCAe3HOH aopare —
e Goaec ABYXHEAeNBHOTO 3amaca.
Uacoenil packof TONJAMBA NPANUMAGTCRE upH CPCIICH TeMneparype ca-
moro xonoxHoro mecaua (CHuIl H-A6-72).

£53, KomnOHOBKE KOTGMbHLIX

KoMnoHOKKa KOTCJALUON, pacnoio;KeHHoR B MOABAJE 3AaHuf, NOKalala
ra nuc. 11.11. B xoTeapWoi YCTAUOB/AEHH ABa  4YIYyHHBIX OAHOCTOPOHHEX
KOTMa THIA «YHHBepCaa-6», NpejHa3HauYCHHBIX A4Sl HArpesadds BOAR CH-

) +£;€? A-A
o) 17 T
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Puc. 1112, Cxeme wovessHofl

I =—E choremy OTOIIZHHET: 2 — U3 CHOTEMB
QTOUACNNA;  J == CORODHHTeRLEe"  TpyGa X
PACHHPHTEIEROMY oYLy, 4 — IHPEFAALYE-
OHHAS TPY@a OT PACIUHPUTEARHOM: COGY /L]
§ — OHPEYTSMOHSWe racocs Teoa BHHNCG
6 — TPASERHK: 7 — TPYEONPGBOT  Hiw  nogf-
NHTKH cHCoTeMu; & - AnZorpeildHple OaH0CTO-
POHHHE KOT/Bl <¥HUBEpCAJ-Oz; & — vpyho-
IPOBON HJ5 QUOPOSIITHT HOTSO0B; Ji e oir=
HAJABHAR OT PaCAPHTEABHOND wowy)ra; 19 —
nepesithday 01 DACIIHPHTETLUOTO CQCYHE;
{2 —pyaHOB Bacol, 10— 0T  GOaagodnas

Pue. T4, Tpamep HMOMITOHOGEN OTAEALHD
cToamel  KoTensPoll  cpmune® MomnocTH

§f—wored «¥IHYCepCcan-G::  F — AYTEEBLIE

BEOTHAATAPE; 3 — HACOCHL  CoTeRON  wonn:

4 — tounnrgunne gacock; § — KATHORHTORRE

HHILTDH; & — NOZOTPERATENL BOMO-BOXAHOH:

7 — aIOYIABAWHEa OLLHY FIFHLS WA 90TLITICX

WHKADEDB, 8 — RRMOCOCH: 9 — InMOBAR
TpyGa

Geow 2000
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CTEMH UMEHTPaJLHOre OTOMIeHus. HeNpeprHBHas nAPKYAdAlRA BOLEl B CHCTE
M6 OTOILIEHHS OGECHCUMBASTCS OFHWM AMATOHAAbEBIM Hacocom HHHWIIC
NpH TaJMTHA OZHOID PescPBiOre. TONKE KOTIO0E BHCLINHE. ¥ Kaxjoro KoOt-
JA R HAYeCTBC HPENOXPAHHMTEARHOTO YCTPOHCTBA UPefyCcMOTPEHA oGBojHAA
JARINS ¢ 06PATHRM KIANAloM, KOTOPHIE UponycKaeT BOAY U3 KOT/1A B CHCTE-
My. B 3ToM ciyuae jaxe UPH PACTOMNKE KOTJIa C SAKPLITLIMH 3aIBHIKKAMU
MOBbIIIeHUs AaBaclis e 6yaer. B niaHe KOT@ABHOH INOKAIAHLI HMOBASA
TpyGa ® 60pOB ¢ wucrxami H WHGepaMil y KA¥XK/0ro KOTJ1a. I[pu KoTeasHOH
npeflycMOTPCHE CKAAA IS TowanBa K OBITOBRE MOMETEHHA: KOMHATA AJS
Kouerapa, TyaJeT ¥ Iyl (Ha pPHCYHxe He MOKAJAIIE]). : _
Cxcama NPHCOBIHEHHS KOTIOB K CHCTeMe OTOTUICHHUS NPHBeleHa Ha pHC.
11.12, TipuMcp KOMAOHOBKH OT/ENbHO CTOALISR KOTenhHOM MOKasall Ha puc.
I1.13. B korennHofl YCTAUOBAGHS! TPW UYTYHHLIX BOZOTPefiHMX KOT/IA «YHH-
gepcan-6», nBa Mz WuX-— B CHApeHHON 00MYPORKE. O0man TeuJoBys MOTIL-
HOCTH KoTeasliofl npu pafore ®a auTpallTe COCTARIACT 2 MBr. Pasmep
ananka KoTenbHoll B maane 618 M. BucoTta KOTCABHOR 42 m. Koraul, 1ua-
COCH, BCUTHASNTODH, 080Gy 0BAHHC IS XHMHYECKOR GUHCTHKH IHTATEeNbHOH
BOIM T RUAUHAPPCBATCAM PACHONOKEHL B KOTeJNBHOM 2alle Had OTMETKE
+0,00. JIpMococ B R0A0YVIABARGAIONAN YCTAHNBKA Pa3MellalnTed Bre 3714-
pus korennHof. Cayxebfuo-OWToRbe TOMENIEHHA NPEeyCMOTPCHEL B TOPUL

SHoaHBA.

Fnasa 10. LLEHTPANM3OBAHROE TENNOCHABHEHME

§ 54. HotensHele Sonpuai MOLEHOCTM H TETIICRREKTROUSCHTRARM

B CCCP 1eHTpaTH3oRaHHOE CHAGKEHNe TelIOM JKIIbX, 00WeCTBENHEX
M TPOMBILLIEHHDBIX 3AaHHA OCYLIECTRAACTCA OT KOTEAbHAIX OHoapinofl MOUIHO-
CTH HJH OT TEIVIONIEKTPOLCITRaeH.

B 1975 r. noTpebaeHne Teraa HHIKOTO U CPeiHers NOTCHIKALR 110 cTpa-
re coctaBiao 0 mapa. DI, U3 #kx  [SHTPATH30BAEHbLIM  ITYTEM, T.C. OT
Ten 0ICKTPOUSHTPaAEeH, MROMLIIINEHHEIX 1 pafOHHLIX KOTSALHEX GOm0l
MOIIHOCTH o TENJAOYTHAUIANKOHHBIX YCTAHOBOK, — CRAINE 7 mapa. [x

KoToaAbHEIEe O0ABIIOH MOUIHOCTH COOPYHAOT AJ0H ofiecnenenng TEILIOM
KPYIHOIO KOMMJEKCA 3/@HHT, TMEeCKONBKHX MHKPOpPAROIOD HAH padoHa ro-
pona. 3ToT BHD TCIVIOCHADXKEHHS MMceT PAX NPEMMYIMecTs MCPCAL TEJI0-
CHAMKCIHEM OT KOTeMbHLIX Malofi H cpefHed MOUINOCTH, PACCMOTPEHHKX B
roage O: Goiice BLHICOKHH Koah@HUKHEHT MoJgesroro JeHcTBHA KOTelbHOR yc-
TAIOBKH, MeWhillec 3ArpfisHeHue aTMOCQCPIOro BO3/YXA, MEHBIIHII Pacxon
TOUJNBA N4 eAFHKLY TemToBOR MOUIHOCTH, (OMLIMHC BOZMOMKHOCTH MexXaHH-
JAIMT M ABTOMATH3ATIMM, MEHBUIHH HITAT 0BCAYXHBAKLICTO NEPCONANa
K T. HO.

[TperMymIecTBa YKOYTIHCHHA HCTOUHAKORB PeMIocHADKCINST BHAHR H2
cleAyIONeru COTNOCTanJeHHA: CTOMMOCTE  COOPYIKeHHs OfHOM KOTCALUOH
moigHocThlc 100 MBr B 6—7.,5 paza Huxe CTOHMOCTH CTPOHTR/ILCTEA 100
ROTeNBHEX MomHocThkio o 1 MBr TenroBas MOUHOCTRE CODPCMEHHEIX OTO-
MHTCABEHK BOAQIPERILIX KOTesbHsX Aocruraer 200 MBT n oToOnmuTCALIIO-
NpORIBGICTBERRBIX napornix -—100 T mapa 8 1 w. _

Tlns OTOMHTEIBHBIX H OTOIHTCALHO-IPOHIBOACTERHHRK KOTCILIBIX GONb-
G MOLIHOCTH TPOMBIIIEHHOCTbE BHIMYCKAIOTCH BOACTPeHHMEe KOTJhl THIA
TrB, TI'BM, ITBM, KB u ap. Tenaozoll MonnocTuo 1o 60 MBT u napo-
piie — JIKBP, KPUI 1 Ap. 1aponpoH3BOIHTeNsHOCTRKY G 30 /L.

Bricwei GopMOR UHTPANHEAOBAHHOIO TCIIOCHAGMOHHS ABINLTCA Tena0-
GuKALHA, TIPH KOTOPOH TENIOBAs SHEPTHA NOJAYYACTCA OT TElIO3AeKTponet-
rpadeit (T2L), pHpabaTHBAOLIAX ABA DHA3 SHEPTHI — ANCKTPHUCCKYIO H
tenopy10. KoMBuwHpnBangad, T.e. COBMeCTHAd BLIDABOTKA JIeKTpHuLernH
H Temaokof 31ePrHE HQH PE3KOM YMCIBIIEHHYM HOTeph B KOHITICATORE M-
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Prc. 11.15. Cxera T2 ¢ nu-
EOBLIM NOAOTDEBATCIEM H

1 — mapoBpefi ROTeR, 2 — mapo-
OCPOrPeRATCAL; 3 — DAPONpPO-
son: 4 — TypBHHa, § — reHe-
oaTOR: - - PeOYNHOHH-0X-
FANHTENLE AR FCTAHOBKA C) "
(PON}; 7 — nukonwfA ango-

TPEBATENL: § — OCHOBHDME IIO-
oorpebateds, ¥— certennil na-
cogy 10— MONUATOYNEE Re-
coc; ff - pomaescarop, 12— =
KOHICNZATIME  Hacoe!  JJ—
Heasparop; [4 - OHTaTedABHEIS
Hacor, JF7— XuMHUECKAd BO-

AOMOATOTOBKA

sayraer KILI Temnosolr crauumuu, paboramouieit Ha opramH¥CcCKOM TOILTHRE,
a0 60—65%, roraa kax KITH coppeMeHHOHN KOHAEHCAIHOHHOH 3JIEKTPHYeC-
ko#t crannua (K3C) me Gosee 40Y%. Ilpumcpruii Teniobof Gananc KDLH
ToU, npreegen Ha puc. 11,14,

Ha puc. 11.15 npupejena npuuuknuanpuas cxeMa TILL «xoMMyHaNBHO-
ro THNa» ¢ MHKOBLIM CETeBLIM MOROTPERAT&IEM, KOTORPLIB MOKPHIRAET TIHKO-
BYK) TENNOHYK) HATpysky. BoJa M3 TenNGBOH CETH IPOKAYNBAETCH HACOCOM
cHauaqAa 4Yyepes OCHOBICH MOLOrpCcBaTCNL, 3aTCM —- YCPC3 NMHKODLIH molerpe-
paTcnn. B OCHOBHOH NOAOrpeBaTedh {IOCTYUAET Bdp W3 PErYJHPYEMOTD (7-
fiopa TYpOHMHBL JasAeHHeM Pupe==7(0—200 klla. Cerepas BoHa HAarpepaercd
2o 110—120°C. B xosoaneec ZHH roja, KOraa TeHaa HY:KHO OOJLIHe, ucM
MOXKCT AATh OTOOP TYPOWHD, RKJIIGY2ETCHE NHKOBLIA nojorpesarens. B nuko-
Bblit NOAOTPEBATEMb NIOLASTCST Aap AABASHHEM pase==D00—700 klla, » soza,
MoCTYNaloiliad B3 OCIIOBHOre nojorpesatend, noforperaercs o 130-—150°C,

Ta wacts napa ns peryiupyeMoro orfopa TYPOHHE, KOTOpas He HCNOML-
3yeTest ANs NMOAOrpeBa BOAM, MHPKYJIHPYIOMICH B CHCTCME TCILTOCHAGMEeHis,
HPOX0anT 4eped CTYNeHh HHSKOTC NAKAEHWS TYpGHHbL, a 3aTeM C JaBISHHEM
Pane ==4-+5 kl]a nocTynaer B KORAEHCATOD, LAE NPEeBPAIAeTCa B KORICHCAT.
Konpencar #3 mozorpeparTesa H KOHEEHCATOPA HATIPABISETCH Yepes feaspd-
TOP B KOTe.

PenyRudoBHO-OXJAaARTeablas ycralonka {POY) tpebycrtes Bedeicriae
TOTO, UT0 nDap nocCrynaerT H3 KOTLLHOroO de('B{‘ ATE LIPpH ﬁOJleIHX HABJIEHHETX
115 MITa « Bhilile ¥ BRICOKHX Temaepartypax (a00-—600°C), Ttoraa xak
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AJS NOJCTpPERA CETSBOH BOIEI JIOCTATOUHO HMETh Nap [AaBJeHHEM Pase==
—{},5-=—0,7 MTIa u remnepatypy ue Beue 200° C.

B nocneliee BpeMA KMeCTO MHKOBLX IMOAOTPEHATE]IEH YCTAHABJAHBAIOT
NUEOBBIE BOAOrpefiHbll KOTed, UTO mpeactrasizeT cobok fodee COBEPTSHHELIH
CROCOG BTOPOrO MOAOTPEBA CeTeBOH DOXHL

Ilenrpannsopalioe TeNICCHAGKeHTe, OCYHIeCTBAACMO® OT KOTCALIEX
50ALIIOH MONIHOCTH, B HACTOAUIee Bpema coctasider oworo 40%, a oT ren-
sioaacKTponeHTpanedt — uouwru 5%, QCTANBHOS HesHAYUTENhHOC KOJAHYECTBO
Tensa HoTPeSHTEdH NOJYIAT OT APY{uX HCTGYIHKOE.

§ 5§5. YcTpoMeTRO TEnnosbiX CeTen

TennoBas sHeprud B BHAC ropsuell Bodnl WM Napa TPABCIOPTHPYCTCA
6T T2LL HAR KOTeJBHOR K nNOTPeGUTCARM (K XKHIMM JTOMaM, 00MeCTBERH M
BLAHHSM ¥ TPOMEILIICHHBIM IPE/iIPUATHAM) 10 CIENHANRHEM TpyGonpoBo-
1M, HaSERaeMBIM TENAOBLIMH ceTaAMK (puc. 11.16). Tpacca Tennoshx ceTCH
B rOpoax W IPYIUX HACRNEHHHX MYHKTAX NOMKHA TpEeiyCMaTPUBATHCA B
OTBOACHHMX st AHKCHCDPIBIX CeTell 1eXHHYCCKHX voaocax. Tennapue CRTH
PR3ACAAIOTCS HA MATHCTPalbHLIC, TPOKAAANBACMEE Ha TTaBHBIX HAlpaBIe:
HESY HACEeHHOr0 NYHKTA, Pacnpe/lefBTeIblble — BRYTPH XBapTalja, MAK-
popafioHa —- H OTBErBIeHud K OTLe/IBHBIM 3[AHHAM.

CXeML! TCAMOBEIX CeTeil UPAMEHAOT, KAK HpaBuio, JyuCoLc {pHC. 1117).
Bo H3bexavHe NEPCPHBOB B CHAGKENHH TCINIOM noTpefurens nIpeIycMar-
PUBAIOT COJHHEHUE OTHENBHLIX MArUCTPAAbRhIX cerci Me:ay cofofl, & Tax-
€ yOTpOHCTBO TEPeMBIUEK MexX 1y OTBETBACHHAMHU. Paawyc ACHCTBHS BOLA-
EIX ceTefl KO MHOTHX FOPOAAX NOCTHPACT 3HAYHTENBHON BeanUHHLL {15 ®Mm
4 Goace). B Sompmnx ropogax MPA HAAKUNH HECKOJBERHX KPYNHRIX HCTOWHM-
NGB Telaa ceopyHaloT 0oJee C/IOWHLIC TOILIOBLIE CETH 10 KOJDLEBOH CXeMme
¢prc. 11.18). .

B 3aBHCHMOCTH OT BHAZ TEILIGHOCHTENS TelJosHe CCTH AERATCA Ha BO-
AfHEe W napowble. Boasible CeTH PAGAEITIOTC HA ZARPRITDIES 3 KOTKPBI-
Teie». B 3aKDLITHIX ¢eTsix BeA BOAa BOZBpawaercd K HCTOYHHKY TemJaocHa0-
JKEHNE, # OTKPLTEIX BOIa paslupacted norpedurerrMy Ha ropguec BOIO-
ciatikerde. Kasecrhn BOAL B «OTKPLWTOH» TEIMODON CeTH AOMMHO OTBEYATD
rpeborarnam TOCT ma nureery BOLY.

[Tapopkie CeTH YCTPAHBAWT NHedMyUICCTBEHHO asyxTpyOHRIME. Bosppar
KOHJCHCATA OCYLLECTRISCTCA N0 OTAAbHOW TPYGC — KOHASHCATOUPGRCAY.
Tap or T2L1 no napoupogoiy ¢n cKOPOCTRIO 40—50 wm/c u Goace HAeT K Me-
cty noTpefaenia. B Tex ¢Ayuamx, K0ra Nap HCIONB3YeTcs R Tena0ooMeIl-
HEKAX, KOHACHCAT ero cOBHPaETCs B KOHASRCARHONNBIX GaKax, OTKyla Ha-
coCAMH MO KOUMEICATONporo,ly eosppamaercs B TAIL

Tlo cnocofy TPOKIANKH TERJOBbE CevH ACAATCH HA NOA3eMHbE W HAl-
seMBnc {Do3oymnpee). Hagsemuad UPOKAAAKA Tpy& (Ha OTZeJBHO CTOR-
HX MauTaX WA 9CTaKalax, Ha KPOHINTEHHAX, 341eJbBacMBIX B CTCIIEL
sMAHKHA) NPHMCHSETCH Ha TCPRUTOPHAX RPOMBILICHILIE TNpeANpHATHA, UPH
COODY AL HA TCIUIOBEX CeTell HHe YepTLl TOPOJA, MpH Lie[eCedCliE ODparon
i 1. 1. Ha pre. 1119 noKasan TenIONpaisel, TPOA0KEHHBI HA MauTax. Han-
aeMEaA TIPOKIAAKA TEWIOREX CCTEH PEeKOMEeHAyercd MpPCHMYLICCTBEHHO HPH
BREICOKOM CTOYHHU TPYUTOBHX BOL :

ilpeoBaamamwnm cnocoOOM HPOXNAAKH Tpy( TCRJODHX CéTeH SBAAeTCH
NeAsEMHaA ODOKAGARAD B IPOXOINDIX KAHAMAX H KIMLIEKTOpax CODMQCTHD
C APYTHMH KOMMYDUKAGUAMH; B HOAYTDOXOAUEIX H HENPOXOAHKX KAHALAX,
feckanansHad (B 3AHMTHLX O00OJIOUKAX PASAHTHOH GQOPMD K ¢ 3aCHIOKOM
TeINOHOMRIACH] .

HanGosee coBepuUIeHnBli, B0 ¥ 6ojee JOporoi cllocos TPeacTaBIaeT ¢o-
(oif TPOKAAAKA TeNMOUPOBOI0E B MPOXOAHBIX KAHANAX {(prc. 11.29), KOTO-
pHle MPHMEHSKITCH TPH HECKOJBKHX TEINIONPOBOAAX OONLIIHMX AM#MeTPOB.
Tesmeparypa BO3AYXd I Kalalax lie AOJIKHE OuTh BHE 307(, a 5o BpeM#A
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Pue. [1.19. Tcnaonposog, MPONCRKCHERN HA MAYTAX

7500 -7000

Puc. [I.16. [MpruDuMWaaeHdan

CEXRMAa TENANCHARMBIHE  OT

OTHEALIID CTORUER HoteaAmnod
uniE TAL

I — woTeanHEAaZ uaM TSIl
2 — TN OHOTPESIANIIAE (Hi~
TEMhl; 3 — CCOILICOPOBOLE

Puc. 1117, Cxema ayqesol
TERADDOH CETE

1 - Jyiteple MarueTpans; 2 —
TIOTPEGHTETN ToTa; 1 — Imepe-
MEIYEYM; 4 - KOTENbHAR

I1.18. Creoma XOabnendi
TEEADDIH CETH

1 — KOMBUSBEAA  MATHCTDAMS:
2 — goTcaLean; 3 - norpets-
TEmH TeNAa: 4 — UANTPANLHELIY
renanuod hymer (JETIT}; & ---
MROMEINLACHHBE TPeRUPREATHS

Puc,

//.x./\,;_é

/y

He Meneelon

| O ‘,' T T 3

Pac. 13.20. Mpoxoasod xaman
NA COOPHBIE HENes00ETOHHRIX
DT



NepHOAHIECKOTO OCMOTPA H peMouTa — He Gonee 40° C. Ilpu Goaee Bhicoxof
TeMIlepaType DO3AyXa B Kalanax npelycMaTpHRACTCA eCTeCTBCHHAf HAHR
MEXAHHYECKAR BEHTHISILUA,

BriTa:kHEe IIAXTH ifa TPacce pasMCIlalTea HpHMepHO udepes 100 M,
B nepeyn cuepeib OHY NPEIYCMATPHBAKTCH B KOHEYHDBIX LIYHKTAX TYIHKO-
BHIX YUACTKOB TeRJ0BOH ceTd. IIpUTouNkle MIAXTHL PACNONAraloT MEKAY Bhi-
TSIAKIBMH H 10 BO3MOMHOCTH 0OBLEIHHAIOT ¢ aRapHAHLIMH amoxaMu. Fa vua-
CTKAX TEIWIOBBEX CeTeH ¢ O0JBIINM KOJIHUECTBOM TPYGUNPOBOLOE H RBICOKGH
TeMIePATYPOH TemaonocHTedcH TpebyeTca yeTpoHCTBDO MexXadHuueCKoft BeH-
THAALNY. B aToM ciyude BeHTHNSTOPHL ¢ 2MEKTPOABHCATCIAMH YCTALABJH-
BAMT B BLITHX{HBIX H NPHTOUHBIX IaXTax H/AH B CIENHAJNbHbIX HHLEAX, He-
PelKo copMeillaeMHX ¢ GXOAaMH B KauaJa. [lpu Temnepatype BO3ayxa B Ka-
nagax nuxe 40°C ux nepHoJnuecku TIPOBSTPUBAKIT, OTKPHIBaA JHOKE #
Bxo b, BO BpeMsa IPOH3BCICTEA PEeMOHETHEIX pA6OT MQIKHO NIPHMEHATH MeXa-
IIHYCCKHH TIepeABHIKHOA BeHTHAAIHOHHLIH arperar.

COI‘JIHCHI’J NPpABHJAAM TEeXHEEH 693OH3CHUCTM, NMpoxXoOIHEIR KaHalbl A0J1-
AU UMeTL yepes Kamape 300 M JIIOKE B IIF3KOBOJALTIOC JeKTPUYECKOe OC-
BeuleHHe, B Douniiux ropofax cTpodT TAR HAa3LIBIEMEE ropoickie KoMJeK-
TODR, B KOTOPHX [MPOKJAAHBAIOT TENJIONPOBOLL!, BOLOUIPOBOX, JIEKTpHYEC-
KEHC B ToaedoHEDe Kaledn. .

TToayupoxoianse KAHAJNB CTPOAT 101 TPOE3aME C MHTRACHBHBIM YaHG-
ILIM ABHIKEIHEM, DOM KCEACIMONOPOKIBIME NYTAMHE, NPH IepPeceueHHH 31a-
Hil, rjle 3aTPYAHEHO BCKDBITHE TefloflpoB0loR Aas pemoRTa. BhlcoTa EHX
OBBIUHO He ImpeBblmaeT 1600 MM, muprea npoxena Mexay tpybamp 400—
500 M. _

- B DpaxTHke UeHTPRAUOBAHHOTO TennocHaOeHns HauboXee MIHPOKO
MPUMEIIIOTeA HeApoxofitle  kaHanaw  (pue, 11.21). Bo mHorkx ropopax
CCCP upumeHsioT KaHaJ e H3 JOTKOBLIX onaementon Thoa KJ1 w KJ/le, me-
PeKpEBaeMEe IJOCKHMH KenezoferondnimMu nantamy (puc. [1.21,a). Kara-
ani KJie (pme. 11.2]1,2) ¥IMCIOT RBa AOTKOBHIX 37eMeHT2, YJIOXKEHHEX OAHH
Ha JIDYTOH W CORJMHEHHRIX Ha MeMeHTHOM pacTBRope ¢ MOMOIILIe ABYTAaBpPO-
puIx Ganox, B xamanax tuna KC (puc. I1.21,6) cTeHOBHe mauenn yCTaHas-
JUBAKT B TASH NJATH  AHWINA #  3aMOloJHuHDaloT GeroloM. Ha puc,
11.21, ¢ mpeacTaBieH NMonepeuHnf paspez HellDOXQANHOrO KAHANS ¢ KHPIKY-
HLIMH CTCHKAMH. Jpenax DpeaycMaTpdBaioT [OPH BHCOKOM CTOAHHH TPyB-
TOBRIX BOLL,

ITo rpacce MOI3eMHOr0 TENAONPORGAA AQJIKHB YCTPAWRATHCH CITEIHANb-
HhlE KaMepLl B KOJOANLI A YCTANOBKH apMatypH, #3MePHTeAbHHX NpHbo-
POR, CAABHAKOBLEIX KOMUEHCATOROB H AP, a Takmce Humu 417 [[-o0pasHux
KoMmencaTopos, [loa3eMHE TeNAonpoBOoid NPOKAA/KBAKNT HA CKOJTbIAHIHX
pnopax, PaccTosnre MOXKAY CNOPaMH DPHHIAMAIOT B 3ABHCHMOCTH OT [QHa-
MeTpa TPYH, OPHUEM GNOpPHL LOjdHIere 1 obpaTHoro TpyOonpoBOAOB YcTa-
HABJANEAIOT BPA3OCKKY.

Ha pune. 11.22 npuBenern ocHOBHLIE KOHECTPYKTHBIIHC 3JI€MERTHE TEIJO-
poil ceTH. TenmOBHE CETH B UEIOM, OCOBEHED MardcrpafesBEbe, fBASIOTCA
CePRESHLIM M OTBCTCTBCIHLIM CCOpYaHHeM. Mx CTOHMOCTB NQ CpaBHEHHIO L
sarpataMu Ha cTpouTearetso 1311 cocrarnsger zHauHTCALIyo yacTh. Pac-
NPCACACHHC CTCHMOCTR HPOKIAAKH TEUJOBHX CeTell Mexniy CTPOHTENBHBIMK,
MOHTAMHEMH H HIOJANHOHHBIME padoTaMH MoxkeT ObITh NPeACTAB/AEHD B
CAEAYIOLIEM BHIe: 1} CTUMMOCTh CTPOWTENbHLIX paGoT I1A DHYTPHKBAPTAJL-
HEIX W MeXKBAPTaJblIsIX TeN/IOBHX CeTefl B CYyXHX rpyHtax cocraraser 80%
H B MOKphX 90% ofmed croumoctd Tpacchl, ocraneibie 10--20% cooreer-
CTBEIIIO COCTABJAIT CTOMMOCTh MOHTAMNMHEIX H H3OJIAUHOIHBIX padoT; 2)
CTOUMOCTE CTPORTEABIHX padoT OJs MAarucTPaibHEIX TEIIOBHEIX CETel B CY-
XHX [PYHTAX COCTARAAET B cpearem 55Y%, B MOKpHX 75%.

Geckamanplbeifl cOOCOG NPOKN&AKM  TEHJAOTpPOoBoIa — CAMEE ICUTeRBIH
Tpumenerye ero 003B0AFCT CHH3UTL 112 30—40% cTpouTeaniy 0 CTOHMOCTE
TenJOBLIE ceTell, 3HUUMTENLHO YMEHRIIHTE TPYLOBLIE 3ATDATH M DACXOL
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crponseanys Matepianos. Ha phc. I1.23 noxazama GeckanaithWas rpo-
RAAAKE TenaoHpayion & MOHGHHTHBIX MEAHHAPHEICCKEX O0OJIOUREN 113 dp-
MUEPOBALNOT0 HeHoO2TeHA. Baoxu TEHNGIIPOBO/A HAMOTOBIARGT g 3apcde.
MOHTaX TennonpoBOLOE HA TPACCC CBOAMTCA JHIDD K YKJAAJAKE dBTURDAHOM
OJIDKOB B TPAHIIEK H CBAPDKE CTWKOUB.

3araylaciie TEAAOBHX ceTeH OT JIOBePXHOCTH  3eMJl  Hak JIOPOKHOTO
NGKPRITHA AD BEDRA NEPEeKPLITAA KaHg  d HAH KOIEKTODA NDHHEMARTCA HIH
NAAHYHH AOPONHOTO MOKPLITHE — 0.5 M, §e3 AUPUKHOrG NOKPHTEA - - 0,7 M.

Puc. 11.21. Heopoxopume
HaMane!

{ - CTCHESR:D 2 popeEspe.
TiE KaHaNa. J — OUHOIBA-
HHE, 4 - - LpenaHc

aj

oBeppoeme A A
aerau —_—

Pue. 1122, KOHCTDFRTHBHEIG SJACMCUTH TENLGBLIX Caieh
@ == KaMepa remnosoh ceTi § —- chopran nknin IT-0f0pauin IR IRACLUTOROE; & - CARLUERIENA KoMueH-
THIUE # -- CLUNSIRLAA Ofiola; 4 — TepMoMeT: 2 - SeTOHNPOBEa; # — MOHOMETD; 4 UCUGERIMHTAR
. [ANELANLH]
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Pre. 71.23. Bedranaasfas ODORLAAES TERAD-
NPORCAOE B MOHOIMTHHY ofonowkax wn3 ap-
MH[OERHHEOTC deHOGETOH:

{ — apmonerofoToeng  ofinnouka; 2 — Tee-
4adafl MONCHORA; J— GETOHRAS NOAMOTOBHI
4 — rpyur

§ 56. flpHcoefivnenHe TennonoTpebRAIOWMX CHCTEM K TENAOBOH ceTH
1 060pY/AORAHME TSNNCBOTO NYHKTA

Mecto, rae TeuaonoTpedaf0UiHe CHCTCME  NPHCOCIRNAIT K TeH/I030M
cerd (BBOX) M INIe YCTAHABAHBAWT 0DOpY/OmaHMe, ApMaTypy H npHOOpe!
SIS JIOACOTOBKY TeNOHOCHTEAS (BOALI HAH NAapa) ¥ pacOperefieHus €ro No
OTHeJbHHM CHCTEMAM, a TAKMe JIS PeryispoRaHAd H y4YeTa DACXOHA Ten-
JIOHOCHTENA HA3LIBACTCH TCIJAQGBIM HYHKTOM. ‘

TenyioBble NYHKTH yCTPAHRAOT KAK HHAHBHAYaJLHCro THIA — AMA Kax-
ROrG 3aHHS, TAK M TPYNNOBBEe—-AAs FPYNNH 3aaBni. Cxema v oGopyroBa-
HHE TEIIOROIO IIYHKTA IABHCAT OT BHEIA M NapaMeTpoOB TCMIGHOCUTENA 1 He-
3payeHHs remaonoTpebaswed cuereMu. ovemende, B KOTOPOM pasMelia-
CTCS TCIMIOBOH NYHKT, ZOJKNO OBTbH H30JHPOBAHHLIM W AODCTYNHBIM  AJSI
obCayRUBAWNEr0 Nepeouania B aoboc BpeMa. PasMmepsl noMemieHHsa oope-
zensiorest rafaputaMu oBSopyroBaHus, MuHuMadbAble pasMCPLL MOMCLIIEHHA
TCILIOBGTO NYHKTA B XKHJAOM HJH OOIMeCTBRHHOM 2AAHHN: MIMpPHEA 2 M, Tay-
fuHa 5 M © BRICOTa A0 RECTYT2I0WAX KoHCTpYKUMi 1,8 M. Bxoaras apeps
JOMKEA OTKPHBATHLCA Hapyxy. [loMemleHde TenJOROFO TYHKTA  ROJIKHO
6LTE 000pYyIOBAHO BOIONPOBOAOM H KaHaJH3anHeH, BEITAMKHBIMH {itHTHJx®-
HUOHHRIMH KAaHAJaMH, 2 TAKMKE HMETh 110 BOIMOMKHOCTH KPOME HCKVCCTBEI:-
HOT'O H CCTCCTBCHHOC OCBCLICHHE.

JTns npUCORMMHEHHA TERACNOTPEONNIONIHK CHCTCM K BOISIHBIM TeNJIOBLIM
ceTaM HCNOALIVIOTCS JBe HPHHUHIMAJMBEO OTJAHYHblE CXEME — 3aBUCHMAS H
HesaBHeuMan. T1pH 3aBuCHMO cXeMe [TPHCOCAKICHHS] BOAA H3 TEIVIOBOH CETH
MOCTYIAET HelOCPeICTBeHHO B cucTeMbl aboneHToB. TIpH He32BHCHMOHE cXe-
M¢ BOZEA H3 CCTH IOCTYM4eT B TEIVICOOMEHHEIH alEADAT, TUe HATRSHAET BTO-
PHUHBIA TEIAOHOCHTEN b, HCTTOR3YEMBIH B CHCTCMAX.

PaccMOTPHM CXeMBI IPHCORANHEHUA CHCTEM UTOINIEHHA K ROJAHOR TeT-
nowoi cern {puc, 11.24},

1. Henocpedcrsenuoe npucoedungnile CUCTEMBL K HOOGIOWEMY TCNA0APO-
sody (puc. 11.24,2). Taxk npHCOCIUNRIOTCS CACTEME! BOASHOIO OTOILEHHH
31aHHll, B KOTOPHX TEMOEPATYp4 UOSEPXHOCTH HATPEBATENLUBX npubopoe
HE OrDAHHYHBALTCA, H CHCTEMI BOSAYINHOTY OTOIJIEHHUS.

2. Henocpedcraennoe npucoedunenite ¢ YcTaHoOKoE 06dOCTPYiin020 340~
saropa daa nodmewmusanus oxaaxcdennol eode (puc. 11.24, 6). Iror cio-
CcOf nNpUcoeIHHeHHS elule UIHPOKD TPHMEHAETCHE NIPH 3aCTPOHKE AHEMHX KBap-
Tal0s 3anHAMH 1o 12 staxkeR. Boja m3a nogalouiero TenyionpoBojia MOCTY-
maeT nocTe peryaatopa pacxoda PP uepes matpySok I B snesatop 3. Ue-
ped VHACTOK TPYGOIpoBoZa £ B »1e8aTOP MOACACHIBACTCH YACTL OXJANAeNH-
Hofi BOALI, BO3BpAaliatoliefdcs H3 CHCTeMEl B QOpATHNH TeNNOIPOBOA CETi.
CuMelranuaa BOAA 30/1aLTCH 37A€BATOPOM B CHCTEMY OTOIIEHHSA N0 THpyOHOoNpo-
pody dJ.

3. HenocpeGcreennoe apucocdunenne ¢ Ycranoeskol xacoca dgs nodme-
mueanus oxiaxedennord sodpl (puc. 11, 24, ). DT0T BAPHAHT 33BHUCEMOTO
NPHCOCAEIEIIHS TPH COOTBETCTBYIOILHX HACOCAX MOXKET MPHMEHATLCA BMEC-
TO 3A€BATOPHON CXeMEH, a TZKXe B TeX ¢JyJafX, KOrja Ha BBOAE PA3HOCTh
ZaBJaeHHd AAa paboTH 3/1€BATOPA HE/OCTATOYRA.

4. Hpucoeduueuue 1O HC3ABUCHMOL cXeMe, T. &. € ROMOULLH] TENAGOD MEH-
HO2O annapard — sodanoeo sodoxazpesatesn (pue, 11.24, e). [Tlpu HezaBu-
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Puc. T1.24. CyeMEl npucoelH-
LCHMA CHLTGM QTORJACHHEAE K
POAAROE TCOAGROA  CETH

PO - pacIApHUTeAbESE t-
cyx:  TIL- rennoduKalBoH-
nwe  mogorpepaTenn;  Hil -
BOAOODIOERATENE,; HIT —
HarpopaTeNEHEE npudopkl;
a— BJltumTIcT; B — mo3aysn:
rEBORHE; -— poewe; PP —
PerynaTop pacxoid
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uc, 1126, HowWorpamma Nrd ronfopra pelyYELUHOH-
HLIK HIAnaHOu

§ — TemiepaTypa WACHIUEHHOro 2D 2 — TEMICPE-
Typa BeQerperury mapa -

——

4 | Pac 1125, PefyxunaHasiil Eaanan

1, 1 — tpasepcrn: 2 — DHAHHAD, § — BROZHOC OV-

pepctiic; 4 - SONOTHHE 8 — IpYAHAX 6 — TPpYOKR:

7 . MITGR; & — Oopredb; ¥ — I01IHIL1ETb, 11— maxa-
ppx; A, B — KaMepdl

CHMOR ¢XCMC MPHCOeMHCHHA LaBJEHHC B MECTHOH CHCTeMe Heé 3ABHCHT OT
JADACHAS B TEMJIOROH ceTH. B cBSISH ¢ yBeJHIeHHEM TEIJIOBOA HArpy3xH d
pagayca LeficTBMs TCHAGBELX cetcil sTa cxema aAbsleTcA Oojce PAUMOHAIR-
HOlt, OHA AYUIle COMJACYCTCA C HORBIMH MOBLULEHHLIME TpeOOoBalHAME K
IPHCOEIHHEHNK) CHCTEME OTOTICHUA K TI/IOBLIM CETHM.

CHETeMbl NAPOBOTO OTOMJEHHA, KaAOPH(epbl i TEIMOLELE YCTAHOBKH
TEXHOIOMMURCKOr0 HAZHAUEHHA IPHCOCAHHSIOTCHS ® NAPODHIM CEIM Heno-
CPEACTBEHHG MM YEpPE3 PeLYKIWOHIEEH KIAHdH, KOTOD M JIOCTHTARTCH CHH-
swenne napacunsg. Ha pic. [1.25 mokasas HIAPOKO PaCHpPOCTPAHEHHDIE TDY-
HHHEBH peAyKIHOUHLIH kaanasd, NPHHRUN JEHCTBHST  KOTOPOrO OCHOB4H HA
apocceanponakun napa. [Tap BLICOKOro AaBJeHVA [MOCTYIACT B KGPOyC Kid-
ana cieRn, Kak N0KA38HO [a PHCYHKe CTPeJKOH, H NMPOXOAHT epes KOAh-
ucofpasHyr Uiedn, CcOPAZCRABIIVIOCA BCJIELUTBHC HoLbeMa 30JOTHHKA HAZ
Ce/LI0M; JAaBMeHMe Hapa npH 3TUM CHMM(AETOS, M (1H BLIXOJHUT € MOHIAKEHEEM
LapmedueM. YCTanas/uBacTes TpeOyemoe LaBACHHE lapa ¢ NOMORIRD Rt
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Hel'd MAXGBHEH®, TOJHUMAKHISTD 300THHE HA TY HJAH HHEVIO BBICOTY. IIUP'
Manplan padoTa peayKUHONIIOro Kialalla obcCIcUulBacTCd, eCaH OTHOIIEHS
JABACHWH J0 1 Aoche KJIanawa He Gogee 5 [Tpw Ooavliem mepenaje caedy-
T YCTAHARJIHARATE ABd EKJIJNAHA HOCACI0BATR/IEIIO,

B otnuuue or obudnoro BCHTHJA, KOTOPDEM TOMNC MOMHDO MOHHZKATE A48~
Jdedue IMapd, ¢ NoMOouibl PeAyRKLHMOHMHd0TO KJallada MOXHEe, KpoMe Toro, ab-
TOMATHYRCKH NMOAJEP/KHBATL HA Tpe0yeMOM YPODIC ZaBNCHHe [apa sa pe-
AYRTQPOM.

Jns mogfopa peAyKIHOHHOTO KJIAMaHa MOKIIO MOJL3OBATLCA HOMOTpam-
Moit A. B. Xavaosa (puc. 11.26).

Mpumep TL1. TpeSyeTcy CRMANTBL Janneye CYXoro Hackwennory uapa ¢ py=0,40 Mlla
Ao pe==0,25 Mlla. Pacxon napa 840 krfu, '

Pewtenne. Ha ocwn abuncc {puc. [L.26) maxozmm tomky A (m=045 MITa) # u3 1nee
OpPOBOLHM KPHBYIR AHHNI0 AB L0 nepeceyenNtAa ¢ MepleHiHkVaspnM, ROCCTAHORNEHIIBIN Ha
Toukk B (py=0,25 MIia), Kag moxasaHo wa PHCYHKe ByHKTHpowm. 110 Tature H Haxofium Xo-
JARUECTBO Uapd, ki, Lpoxoasmwero 3a 1 4 gepes 1 cu® cedeHEA Kaanasa g-=181 wkrf(a-cm).

Ilpu sagandom pacioae napa 840 &rfu ceuerue pasEQ

840

F=——=25,2 cm¥;

161

PyropoacTByace saupwmu TaGa, 113, mpumasacwm pedyKUHONHDA Kiugad Dy=050 mm,
HMeIclHA ceueHHe npoxesa 5,3 cmd

Tabnouya IL3. Couerns npoXxena PeRYKUHOHERY Knafanan

YCeIoBHHE OPOXON  NpH- 25 32 40 50 70 &0 150 | 1256 | 150
COSAHHMTGLbHLIY  HaTpyh-
KoB kianauy Dy, mu

Ceuedde NpPOXOAE KJland- 2 2,8 3,48 5,3 | 9,43 | 13,2 | 23.5 | 26,8 | 52,2
Ha f, cm?

HekoropLie LOTGAIHTCALILIE CBEACHHA O PEAYKIHOHHOM EJalaHe TpH-
BeJleHEl B § 89 : |

CHCTCMEL BOAAIOrO OTOTIIEHHS NPHCOSAHHHAIOTCH K NADOHBAM  CeTEM MO
cxeMe, aHaJoruuHoh Tolt, KoTopas mpiinefena 1a pHe. 1124, g, no aMecTo BoO-
AO0-BOAANOrO HArpeBaTens YCTAHAHJIHBARTEA
Taposonsnoft narpepatenn. [leppHunmiyM Tem-
JOHOCHTEEM B TapoBOASHOM Harpepartese
CAYMKHT 1ap, BTOPHIHEM — Boua, Jas wape-
AOTBpAlICHHA MPOPLIBA Mapa M3 KaxoR-akOo
TenaonoTpetadloniell cueTeMsl B KOILICICATO-
IPOBCA YCTAHARIHBAIOT KOHASHCATUOTHOLUH-
KH, KOTODBIE TPOMYCKAIOT KOIICICAT H 3alep-
JKMBAWT map, Haua 1poMHBHIIEHHOCTS BLITYC-
K4aCT KOHIEIICATOOTROAYHKH TepMomHHamuMec-
KLe, ¢ ONPOKHHYTHIM TOMNABKOM H TCPMOCTAa-
THUECKHE.

I1a puc. 1127 npueeIeH KOHIEHCATOOTBOML-
YUK ¢ ONPOKWIYTHIM TOTNaBKOM THia 40uYInK,
HajeKHD paboTAmINUA NPH nepeliale HaRiae-
nus 0,05 MITa u Gosee. KOHIeHCATOOTBOMNEK  Por T o s
paGotact caeaylomiaM ofpa3oM: IPH HOCTYI- 45m9mR
JeHHH 1O erd NOIVIAROK CMecH mapa U KOH- 1 — oupusiy e nonnasox; 2 -
JeHcara NOIJIABOK BCIJbBaeT, CoeiuHeHH bl nanak
¢ HEM PLIYATOM IIAPODOH Kiamal 3akpeiBaeT
BRIXOAHOe orRepeTHe, Tlpu manbHefiues mOCTYIICHUN KOHAEHCATA MONMABOK
3aI0JISIETCA KM K ONMYCKAeTCs BHH3, OTKPHIBASA BhIXO/BOE OTBEpCTHE. 3aTeM
1OCHE BBIXOAA YACTH KOHACHCATA AABJICIHC a4 A0 NOIMIABKA YMEHBIIAETCS,

IIOILVIABOK BCILIBIBART H UHKJM IIOBTODNCTCH CHAYAJA.

93



KOHAeHCATOOTBOARHKH MOAGUpatoT Mo Ta0AHNaM, MPHBCLEHHBM & cTipa-
pouHol aurepatype [24, 28]. tipu ycranouke KOUJEHCATOOTBOLUHKA NPety-
CMATPHBAIOT YCIPORCTBO OBRUAHOH JHUHY, cay»KamleH I Dponycua KoH-
JeHCaTa BO BpeMf IPOYHCTRH H PEMOHTA KOILICHCATOOTBOATAKA.

§ 37. Tenropas H3IONAUMHA TenNoNpasoion
M IPOTHROKOPPO3HOKHDIE MEROTPHURTHSA

TennoBad H30MALUH 'i"E]’!J‘i(}HPOBOﬂ.!‘JH HMCET OI‘[}UMHOC IHAYeHMEe B 2EOHO-
MHKe LeHTPAHI0BAIIOI0 TelOCHAGKeEH. Baarolaps TENNCBOR M30AHLHH
yMEHBIIZIOTCA HajeHne TCMUEPaTyph TCOAOHOCATENT H noTepH TCIAA J1pu
TPAHECHOPTUPOBAHNN €M HA GOJBUIAC PACCTOSNHNIA

Tak, nanpumep, NTpH TPAHCOIOPTHPOBAIIIH ropsueii poALl fr=160"C Teu-
nepaTypa c¢ ciHKaeTca e Goace 0,4--0,6°C 1a | kM TENJIONPOBOLE. Qana-
KO nAKe TAKKe 3eGoJLIIIe NoTepn, pH o0LLed MPOTAMEHROCTH TEIIOBLIX CC-
reii B ropogax CCCP crumuc 15 Thic. &M, COCTaBAANT B COBOKYHOCTH BeCh-
MA ZHAWTEIDHOC KOJHIECTHO TCNAa, Ha BLIPAGOTKY KOTOPOro Tpebyercs
GOJBIIOH PACXO TOWAHBA, JOCT410UI0 CKA34Th, 9TQ TOJILKD B TEIMOBHIX CE-
Tsx Mockenl Tepsercs s rog 1018 M remaa, Ha BhPaGOTKY ero pacxoiyer-
¢q ¢phitne 40 TuiC. T YOI, TOIHEL.

[loBLilenEe K29eeTBa TEIA0BUH HIOJANHH TEMVIONPOBOACH OTIOCHTCH K
ONHOA U2 RAMKHLIX 3aJ7al NedTPaJiH30BaAHHOTU TeIIoCHADKCIHA.

Coranacto CHuTT 11-36-73, aas TCNAOBOH HSOMAHHIML TpyOOTPOBOLCE Tell-
TOBLIX cerell HCOOXOAMMO MPEIyCMATPHRATL MOJRUCGOPIEE TeuADH30LHHA
OHHEIE KOHCTPYKIFH HAW COCpHblEe KOHCTPYKIHR H3 H3fenidi n jeTadey 3a-
BOACKONO H3FOTOBJICHWN, A TAKKE KOHCTPYKUHH, WAHCCCHHLIE Hi Tpydonpo-
BOALl B 3ABO/ICKAX YCAOBHAX.

[fpu mwporaajke TPYGONPOBO/OE B KaHAIAX B KAUECTRE HIOAAUHE B Ha-
cTOfLLee RPeMS MIHPOKO MPHMEHSIOT R3IEAHA H3 MHAEPAIBHOR BATH, 3aLLH-
IHeHIBe OT YBJAAKHCHUA GuTyMAHKPOBKOH {pHC, 11.28).

B GecKaliaJbHmiXx MPOKMAAJKaX B KAUECTBe TEMJIODOH H30/ALME IPRMEH
0T MOHOJKTHLI MeHnberoH, JHTOH neHo6eTOH, nepauTo0eTOH, NeHOCUNHKAT,
GuTyMOMepanT ¥ Ap. IlepcnekTHBUOH TeRJCHIONMIHeH HBaacTCA CaMUCITKa-
joriascs sacHoka — acdaabToH30d, WATOTORMAEMEI H3 eCTecyneHHoro GHTY-
Ma MyTeM HecJ0XKIoH TexHOJOTHIECKON 06padoTKE. 3acHyKUBAKT EHHMA-
HH5 TENJIOH30ARIKOHELIE KepaM3uTofeTOHREE OBONOTKK,

nuc. 11.98. KoRcrpykuua enacmxcasue  tpySonposonos

. . , o ) MHHEPATOBATHRIMY  MATAMN
A J j { - MEHCPAICBATHELC MHTH] 2 o= KOABLOY, 3 -— ovimKn:; F -

Rt L CEUMBIA 20THH MATeB, g — IOKDORNE CROPAYTIEL g - dan-
AuKH; 7= Epacka .
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{ips REIGOPE TEINOHIOIALKOHHEX H3TeJHH B MATEDPHANOB ANA TEILIQNpO-
BOAOB HeOOXOOHMO VUMTHBATL Kpafinc HefaaronpusTHHEE yoaoBuf MX pado-
Thl (IOBLIIIEHHYIO TEMIEPATYPy H KIAXHOCTL OKpyXKawolleH cpeld, mepe-
MeHHBI pexuM paboTh d AD.).

JEAA 3amHTLL TENJONDPOBOAOB O KUPPUSHH OCHOBHLIM MEPOIPHSTHCM fD-
ngered NPOTHBOKOPPOSHOHHOE NOKPHITHE HX. B macrodlice BpeMst NpHMEHS-
T IOKPHTHA 3MNOKCHIHOE H CTCKJOIMajeroe. Hs pPyJoHHBIX MaTepMaJ/os
AN 3aMUTH TENNGTPOBOAOE OT KOPPO3HH NPHMEHSIOT TIaaBHLM oOpasoMm
Gpuson i usoa. Berfop BHAA MOKPLITHSA OGUCHOBLIBAETCH B 1IPOEKTE.

Ilpn SeckamaXbLuoil NPOKIZAKE TENAONPOBG/IOB TEIJAOBHI ceTell B I'PYH-
TaX ¢ MOBLIKICHHOH KEPPORHOHHOW AKTHBHOCTHI0 BO3HHKAST OMAclOCTL KOp-
pusud TPy OT GIAYXKAAIOUHX TOKOB. [Las 3amuTh o1 aReKTPOKOPPOINN fpe-
AYCMATPHDAIOT MCPOIIPHNTHA, WCKMWUAKIIHE NPDHHKAHHE OJYKIAIIIHX
TOKOB K TpyGaM, ub0 ycTpaHBAalOT TAK HAJHBEEMLIE 3JCKTPHYCCKHA Ape-
HAX(, MK KATOLHYI) 3aLIHTY.

Tnaea ' 14, QBLUME CEBEAEHMA O5 OTONNEHMM 3 AHMHA

§ 58. TurneHnuecKkH® OCHORLI OTCMMCHMS

Tenaopok GagaHc OPraHH3MA 4eJOBEKAa CAATACTCA H3 TCILIA, BLHIpaGarthl-
BAEMOTO OPragH3MOM H BOCIPHAMMAEMOrD MM H3 BHELIHEH CpeAbl, H H3 pac-
XOUA TenAa, OT/IAREeMOr0 HM PO BHELTHIOIO CPeny.

BeauunHa Tenac00pa3oBaHHA T OPrallisMe H3MEHHETCH B 3aBHCHMOCTH
OT BO3PACTE, paboThl MLILIL H PASE LPYTHX (BAKTOPOB. BTODPON 3JeMeHT Tem-
JIOBOrG Qa/dHCca — TelJIOROTePH — HAXOAHTCA B NPAMOl CBA3H ¢ MHKPOKJIMH-
MATHYECKHMH YCJAOBHSIMY [IOMCLICHHMA, € TeMNeparypoll, BIamHOCThHIO H
CKODOCTBIO JBHIKEHHA HO3AYXd, 4 TakKe C TeMOepaTypoll BEyTpeH-
HWX YOBEPXHOCTEH OTpaKAAOUHX KOHCTPYKuME. Tak, ecid  Bo3Ayx
NOMEUIEHHA HMCCT HH3KYI0 TEMUEPATYPY, TELIONOTEPs  OpPraHH3MOM
YBCJIHUHBAETCs] H, HaoB0DOT, € MNOBHIIEIHEM TEMIOEpaTypul Boagyxa —
YMeHBIIAeTed.

Bonblioe sHauekHe HMeeT TEMIEpATypa MOBCPXHOCTCH OrpaXaaloniuax
KOHCTPYKUHEA, NIOCKOJLKY OT 8TOH TeMUepatypbl 848HCUT TEIIONUTEPS Opra-
DHAIMOM YeJOBERA NYTeM H3JAyJeHHs. JTOT BHA TeNAONOTEPH CHHIKACTCHA NIPH
TeMUepaType NOBePXHOCTEH BHILE TEMICPaTYphl BO3IYXA.

Ofman TenJOMOTCPS OPraHH3MOM BSPOCAOI0 HOPMAJBHO OJETOTD de-
JIOBCKA B COCTOSHHE MOKOS H TEIJICBOrO KoM@oOpTa coctapaser 115—130 Br.
B pacuerax oTonaenns ® BeHTHJIAUHK TCIUIONOTEP# NPHHHMALTCS [aBHOI
~ 115 Br. Beanuuna rennooriadd AsJydeHHeM, N0 oAySJHKOBAHHHM AaH-
HuiM, cocraaseTr 45-—60% ofuwefi rennonoTepH.

Kompieke MHKPOKAHMATHUCCKHY VC/AORHE B NOMEIIEHUE B 3UMHee Bpe-
MA, TADAHTUDYIOILMA HODMAJbEHE TeJIONOTEDH OPraiH3MOoM 4eaoBeKd,
ofecneunBaercs COOTBETCTBYIOILKEM CHOCOBOM OTOMJeHnd nosmeinenus, OT-
CIOAa BMAHOC, KAKYID BAKHYI DOJb BEULOJHSUIOT CHOTEME OTOIICURA B THTHC-
HHYECKOM OTHOLIRHRH,

§ 59. TpeGobanus, NpeALABNREMBI® K CHETEMAM DTONNEHWS

I'HriicARueCcKHE NCCARA0BEHAA MHKPOKIHMATA NOMOIULeHHE H TOro, Kax
BAHAIOT U3MEHEHHS] €r0 OTJAEMbILIX KOMIIOHCHTOB Ha OPraHH:AM YeI0BEK:,
TO3BOJU/AH BHpaboTaTe ompefeseHHbie TPelOR4AHIN K CHCTEMAM OTOMIS-
nHs, [IpABONMM DCHOBHBIE H3 HUX.

1. loGas cHCTeMa OTOIICHAA JAQMKHA BOSMENLATh [OTEPH TEIIA MOME-
WICHHCM 9epes Bee er0 TeNJ00TPamAaIoie KOHCTPYKIUHK - HapVIKIIBIC ¢Te-
Hhi, HADYZHEI® JIBepd, OKHa, 4ePAayHOe NePeKPRITHE HJN {ecdepradnoe 11o-
KPHITHE I IO,
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9 CrcTeMa OTOMASHHR A0MMH2 HE3ABRCEMO OT koaeGauuh Hapymuoh
TOMOEPATYPE BOZRYXE NOALCPIHBUTH  BHYTPH NMOMEUEHHE B 3aBULHMOCTH
07 HX HA3UAReHNA YCTALOLJICHEYIO THIHeHWMeCKAMH HOPMAMKU TeMICPatTypy
(cai. nper. Jg).

3. Tempeparypa DUVTPEHBETO BU3JiyXa L0MKIE HBITh BOSMOIKIQ PABHO-
MEPHOH KaK B FOPHIONTAALIGM, TAK H B BCPTHKAALIOM HAlPABJCHLM. ‘TeM-
feparypa CHHTAETCA PABHOMEpPHOH, CCIH B FOPH30HTANLIOM HalpasJdeHHH
0T OKOH 0 LPOTHBOMOJOXHOR CTedbi pasHHIA TeMIeparypsl BOJIAYXa He
npepnuacT 2°C, @ 8 BepTHKAABIOM — [°C na wkamAaLnHd MeTP BhICOTHE

4. KoneGauge TeMIEPATYPs BO3AYyXa B TeUeHHe CYTOK HC JOJIKHO OblTh
Goauine 43°C (pH nevHOM OTONJeHKH ¥ 21,07 C - - NpH LeHTpasibHOM.

5. BayTtpcilline TOBCPXHOCTH orpaxeHnfl (CTeHH, MOTOJOK, MOJ) ADT A
HL 11@TPeBAThLS HACTONLEO, YTOOH TeMmeparypa ux npubanxanacy K TeM-
neparype Bosayxa uowveneHud, Hopmupyemsie senHYHIE TeMIIepaTypuore
mepenaa  MCKIY PACYETHOH TEMOepaTypoil BHYTPCHECTO BO3Ayxa H
TCMMEPaTypOll  HUYTPCHTHX TOBEPXHOCTCH OFpaKJEHUA  UpHBCIOCIH B
raha. 1.3

6. Cpejusss TCMICPaTypa DOBEPXHOCTH 11arPeBaTEABHRIX TpUGOPOB B MHH-
ALK MOMOILeHH#X He AoKua npepwpunars 85°C. Ona permaMmenrnpobana H
AN TPAGOPOD, YCTAHOBAEHHBIX B HOMCIICHHAX APYroro Ha3lladeHus.

7. B KHJAbIX H OGIICCTReHHBIX 3/ 4HUAX CHCTeMA OTONJEHHA BMECTE € CHC-
ceMON BONTHISIIEN A0KHE  O0ecTeunBaTh MOLICPIKAHHE OTHOCHTC/ALHOH
BAAKHOCTH (p H CKOPOCTH ABHIKEAHA BO3AYXa @ B HPeflenax THIHSHIMECKAX
nopM (g=40—60%, r===(}, 15—0,25 mfc). -

8. B mpoM3DOACTBEHHKX MOMCIICHIAX CHCTEMd OTOMCIHI BMeCTE C CHE-
TeMOH BeNTHASIHT NOAZIA obecieunsaTs NOPMAILHbME yCiaoBHs paboTel H
TEMITEPATY PIIO-BIAAKHOCTHLIEA DPOmUEM, 2a/4BAeMEIH  TEXHOJOTHUECKHM IIPO-
1ecCOM [IPOMEBOICTBA. -

9. CucTeMa OTOMISNHR AQMAMHA (IBTh HILYCTPHAJBHON R H3TOTORJIEEHH
W MOHTAIKC, DKCHOMKHMHOH B IKCIIYATIUNH H Ge30nacHOl B NOMAaPHOM OT-
HOWIEHHH,

§ 60. KnaccndhriKauma exeTeM OTONNCHKS

PasnnuaioT MECTHBE ¥ ICHTPAJNbHLIE CHCTEMBbl OTONICHHA. K MecTHRIM
OTHOCAT CHCTEMEI, PAZRYC JAEHCTEAA KOTOPBIX OTpanAYMBACTCA OLHHM HJH
HECKO hKIIME, HO CMEKHLIME [oMenlenussi. Bee KONCTPYKTHBHEE SJICMEl-

. TH 9T0H cucremMn 00BSIHHEHH B
| ajHoM ycrpoiictse. HauGonee To-
1 NUUHBIM EPHMCPOM MECTHOH CHCTe-
MbI SBASIETCH  ITRUHOC OTONJIeHHE.
K MCCTIIOMY OTHOCSTCH TaKEKe ra-
zopoe (ITpH CHUraHHH rasa » 0TO-

v : 67 7
| 1 ! nUTedbHbIX LpHGOPAX) T 3JeKTPH-
3 Ry N YecKOC OTOINIEHHE ¢ HCMOJALIOBEHH-
_::'1'__‘3 T U E[Jj_f em npRGOPOB  NMEPEHOCHOrD THHA
BT T a2 v L g QU7 7T (pannatopa, xanopudepa H Ap.}.
fﬂ‘\l b B LenTpaNbHbx CHCTEMAX Tell-
(0 —; JO ja¥ OTONJCHHA BEIpAGATHIBAET-

cg 3@ MOpejenaMu OTalTHBARMEKX

Puc 1179, pHHONOKAABAAA CXEMA CHCICMEGE IWEHT- NoMeUICHAH  (KOTeAbHAH, T3LL), a

PAARNOID BOAK QD LOATAHT 3aTeM TpaHCHGPTHp}reTCH o pr_

_ GONPOBOAAM MaW BO3IYX0BOAAM B

oTedLpbie moMeniends axapus, [To BHAY TEANQHOCHTRNA HEeHTPANLALIC CH-

CTEMEl OTORJIEHIH NOAPA3TCAAIOT HA CHCTeMBb BOXANOLG, MAPOBOro, BOSAYII-
KO0 B KOMOHUHPOBAHHbIE.

Ha pue. 1129 npupeieda ¢XeMa CHCTeME BOLAHOTO OTOIIEHHA. Kaxk p#ia-

10 H3 CXEMH, IOATOTODKA TEIOHOCHTENA IPOU3BOSHTCA B BOAOTPRANGH uy-
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TVHHOM CEKHHOHHOM KoTde [, YCT4HOBJCHHOM B molpbajc 3danud, Ma xorja
TeMAOHOCHTE L (FOPAYAR BOAL) TOCTYIAST 00 TPYHONPOBOAY 2 B OTOUHTE -
HbIC OpHGOPLE o, PACTONGACIILC B PA3NIHX NOMEUIeHAAX H TAMAX 31aHHUA.
Uepes cTeitiit NPpROOPOB TEUAOUOCUTENL OFAACT DONBITYEK 9ACTh TRTIA BO3-
AYXY NOMCUICHUA W 110 TpyOonponony 4 Bo3spallaeTcsl B KOTeN AJIA BOCCTa-
HOBJLEHAS CROCTD TEINIOBOIO HOTEHITNANA,

B crcTeMe TMapoBOro OTOIJIEHHH TEeNJOHOCUTEIh HAP, NUCTYIAR HO TRY-
(ONPRBOAY B NTONUTEJLHLIC ApHGAPLI, KOIACICHPVETCHA, OTRABAs TENJIO0Ty
DAROODPA20RAHHSA A5 OTOILIEHHA HOMEILEHIA, Koujenear vz npUHOPOE BO3-
BpaniacTea oOpatie b KOTed, :

s crnereM BO3AYIDHOTO OTOMJIEHHA BO3IYX HArpesacTed ICHOCPeACT-
HEHdHD B Uﬁ{.‘ﬂ}-’}KI-IBaEMbIX STHMH CHCTeMAaMI 2MAHKHX. OT[)IIJIEHI-‘IE 1TaoMertne-
Ml OCYIHECTRJAETCS LCNTPAAH3GBANII0 MO COCUHMAJBLIEIM KatagaMm (Bo3ay-
XOBOAAM) MWW COCPEIOTOUeHHOMA Tofavelt BO3IyXa H ACUCHTPAJH3OBAHIIO C
NOMOULI OTONHTCILHBIX ArPeraToB, YCTAHABJAMBACMBIX B DARIIMHBIX Me-
crax nomcwicowaA. [Ipe cocpenoTodcuHod Holavue DBO3AYXa IIPIMENTOT
KPYVIFHBIE OTOUHTEMBILIE ATPErdaThl,  HAlPUABRASHOLLHE HACPETHE O3 YX B
noMelens ¢ GoaLtol CKOpoCTLIG.

K KoMOUUVPOBAHHBIM CACTEMAM OTHOCHT HAPOROISHLIE  ROMO-BOAANLLIC,
NAPCRO3AVUIHLIE, BOAOBOIAVILIIEE, DJEKTPOBO3AYVHIHLIE H Taz0BO3/AYILHME,
T. C. TAKHC, B KOTOPLIX OCHOBHOM TCRAOUOCHTCSDL (ropsvdst BOXa HJH BO3-
JAYX) THMYUAEeTes ¢ BUMOIEBIO APRYrora renacHocHread (napa, neperperoff
BOADLI, MICKTPOSNEPTH, rasa).

B napoeoadHLX A BOAO-BOISHLIX CHCTCMAaX OCHODIOH  TCIVIOHOCHTEN L
HOTUTARTHBARTCH B BUjJOHarperatenc — Gofiaepe.  Harperas rona nocty-
faer no TPpyCOApPOBO/Y B CTONMTENbHEIR NIPHOOPLI CHCTEMBL OTONJIEHHE 314-
ung. Ma nprfopor oxaaaicnias so0a BoaspaliacTtea  Aag narpesa obpar-
o & Hofitep. Bo peeX KOMOMHHPOBAHHALIY CHCTEMAN BDZAVIIAOIO OTQILICHNS
BOXIYX [FAFPCBacTed b KaJopHpepax.

ﬂo (_‘.I'I()Cﬂﬁy I'rEpEM&‘H!t‘.I-ﬂ-TH' TETIOHOCHTE T CHOTEML IICHTDAALHOrG OTOI-
~ JIeHNS NOAPA3INEANIOT 114 CHCTEMEBl € CCTECTBEHHLIM NMOOYIMKIeHIeM, NeHCTRY-

UK 32 CHCT PA3(iOCTH AABJACHHE ¢T0A00B oXaiuBueiics i ropsidedi BOAL
IT.iH UX.HH,LLHEL!]E‘_I‘UCH 1 i-iElF]JE']‘(_}I"U BUS;T‘},’KH, HooEereMh ¢ MEXAHHUSLKHM G-
OVHICITICM, L KOTOPWIX ABMH Kele BOAL JOCTHTALTCH ¢ NOMOUILID HACOCH, a
JBHKREHHE BOIAYXA B CHCTEMax BO3AYIUNGTO OTOMJACHHA ¢ [OMOIUBIO BeH-
THJAATOPA.

To cnocody mepenady TemJa NOMEIEHHIO CHCTEMBI OTOIJICHNS AEJAT HA
PO CPYINE: KOHBEKIMOAHEBIC, JYHICTHE H KOHBCKUHOHHO-JYIVCTLIC,

[MeHice OTCIASHHE H CHCTEMBL € PajinarTapayiy Lt IpHiopaMit NaHeb-
OO THTA OTHOCAT ¥ KOUBEKUHOHHO-JIYUHCTOH rpylie. K AyilHCTHM CHCTE-
MdM OTOILNEHIS OTHOCAT CHCTeMbl, TPH paboTe KOTOPHIX CPelIeB3BelIenias
TeMIIepaTypa MOBEDXHOCTEH OrpaMAAIOHIUX KOHCIPYKILAA BAIHE TEMISDaTy-
Bl BO3AYXA MOMCLICHUA., Takue yoJOBHsl JOCTHTAITCSA PA3BHTOH, YMEPEHHD
HATRETON TEUJOOTAA0IEd NNRePXHOCTLI (TOTOIKA, CTCHLL, oaa) W Moanec-
HLIMK AarpetThiMH HaHe sIMIL,

~ TlpumepoM KOHBCKUHOINNON CHCTCMLI MOJKET  CAVISHTL CHCTEMA QTOmNie-
HHA C KOHBEKTUPAMU HAX pebpHeThivn 1pyhaviL.

Cmnasa 12. NOTEPU TEMNNA OTAMNMMBAEMBIMHM ROMELIEHMWS MM

§ 61, McxofHele AaHHbBIE M OCHOBHAR (PpopMmyna AnsS pacueTa noreps
Tenna yepes orpaAaoiMe KOHCTRYKUMH

) ,M,.FIFI QIpeJCiCHEA TOTeph TCMAA OTICJALIULIMH ITOMCHICHHIMH H alaniem
E LeA0M HeOGXOAUMO HMETh CAeAyIHe HCXOJ(HBEIR NAAHHLIE. TRTAHE 3Ta el o
XapaKTCpIDIC Pa3pe3n MO 3AallHI0 CC BCCMH CTPONTRJLHBIMH  pDA3Mepamii;
BRKOIHPORKY  H3- FEHEPANRHOIC {1J2Ha C obozRaueHHeM CTPaM CBCTa H PO3H
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Tabnrnuua .4, ConporueneHus TenNGNepesave BEeTPOB; HajHAUSHHE K{KACGro:

R et smoente ovon, Ganwonusy  1OMCULSHAR; NCCTO TIOCTDOMKH
P . 30aHHA (HEa3BaHHe Haccael-

asepefi i (POHAPEH] W HapYMHLIX ABepel
HOrO TYHKTA), KOHCTPYHIHH

Bupuenne koG- BCEX HaPYKHLIX OTpaKIeHHH,
} ug;uﬂrapféqgréf(;gﬁg: 000CHOBAHHBIE  TELHOTCXHH-
KoroTpywnua E]-. 'HOTEPI: B 3OANHMX YecKEM pacHeTOM.
HANGREHER NPOSHOD < Bee oTamiupaeMee TOMe-
= KpynHo- | &nprmd- HIelHA 343HHA Ha anax
S R -aepyeT 0003XaTATE NOPSAKO-
BLIMH HOMEepaMH (IIaviH2g C
OmruapHoe  oorexae- | 0,17 5,8 MNe 01 B pajee — nOMelIEHHA
”g;ﬂ;re“ﬂ““al’“‘)'“ fre- moaBadaz; ¢ Ne 101 » nanee —
EI.BOEHO& —— noMellleHHA TEPBOIC  3TAXKE,
B ciaponminx  nepe- | 0,34 2.9 3.5 ¢ Ne 201 1 Adanee — BTOPOTO
nJetax ataxa u 1.4.). [loMelleHns
B paspeneix gpoft- | 0.38 [ 2.7 515 pgymepylT cJaesa  HANDAaDBo,
Tp‘éﬁﬁﬂgepegﬁz;;‘EHm 052 | 2 53 NpHYEM  JIECTHUUHBEIE KJBTKH
(ofdHapROe MIKC CRa- 0B03HANAKT OTACHLIIO OyKBa-
penHna} MH HJIH PHMCKHMW HEPpaMH
OcTerneBne U3 RyCTol- H He3aDHCHMO OT 3TdaXKHOCTH
i crewpibix Gao- SiAHHA [pacCMaTPHBAIOT KK
Ha  THARLIOM  PEC- {1,143 2,3 — QUi TOMEeUeHAE, HUMCP&
1BOPE NPOCTARASIOT Ha YepTexdx B
;1o JCIKoM pacTBOpe 0,52, - UeHTpPe MOMENIEHAS B CAHHAD-
c -

Hml;}l'ﬂmepH . nngpma: 1IOM KpY#XKKe,
GABHAPHEE 0,21 4,6 4,6 {ToTepn TCIJa NOMEULEHH-
r[nsoﬁﬁme 0,43 2,3 2,3 IMH depes orpaXgaioiie KoH-

PEPY CTEENAHHEIES

] OEHHHPHHE 015 | 6.4 6.4 rc{:*rggﬁﬂ:}lﬂéﬂyqa'rmaaemme npu-
Amofinbe 0.7 | 3.7 37 P POBAHHH CHCTEM OTOII
Marasuedaue  BaTpu- | 0,21 4,6 4,8 JeHHS, pazfeasred Ha 0C-
Hb! BENTHJARPYEMDie HOBIILIC, VCJIOBHO HadblRac-
Butpakn co cram- | 0,26 3.8 4,8 Mble HOPMAMLHLIME, # 005a-
LEiMy AEpeNneTamn BOYHBIE, KOTOPHMH YUHTLIBA-

Tlpumevanue Bemuaus koshdunnenton ercd pAL (QAaxTOPOB, BIANK-
JApUBCASHH 9 OKOH M GaMKOHELX Ascped ¢ gepe- ~ LIHX Ha HEJWUHHY  TeIJIONO-
BHHNEIME nNepensieTaMi H RopoOkamu. laa smetan-  TCPDL.

JHYECKHX HepellIeTOR H rkopolok NpHREACEHREE Be- (OrcHOBERE TEIJONOTEPH

?ggﬁnu K03 PUIAEHTOB & CACAYET YDRAHTMBATH H2  povemennsi Q, BT, ciaralores
_ H3 IOTEPhL Temia uepes oil-

JeJbHbE OTPAXKAIONINE KOHCTPYKUHH, ONPEAerAeMEC N0 popmyJe

Q= Fktg—ty) ns (11.25)

rae Fe-— Mromais OrpaMianmed KOUCTPYKIHH, Uepes KOTGPYKD APOHCXOIHT NOTeps Tedl-
na, m*:

= E——Rnacﬁ@uuuem TENVIONEPCALYL HaEHOX orpamgaoiiedt KoscTpykuwd, Brf(m?-K);

{s — pacuerhan 1eMNepaTypa BRYTPeHHero Bosayxa, “C;
fn — PRCYCTHAR TCMIEDATYPA HAPYXHOrO RO3ZyXa, “C; _
n — monpanomuift kodPHUIMEHT K pacueTHOM pusociu TeMTepaTyp (fa—ta).

TakuM o6pazom, 9TO6L ONPCOEIHTE NOTEPH Telnd NOMEILCHHEM, 11e0d-
XOMWMO 3HATL BeJHunbH F, &, £ B #a.

KosdupvinuerT TenyIonepedatd £ Orpamiarnied KOHCTPYKIHE ONpeies-
10T 110 ¢opmyae (1.174}, a ecny OHa TANOBAA, TO £ MPUEHUMAKT MO LAHIIEIM
cpaBouHod auteparyps {21, 28] 3uayesns KO>OPHUHEHTOR TeHONEPL/A-
ug £ 3ai00HeHull CBCTOBHIX NMPOEMOE H HADYMKHBIX ABEpCH I[PHBEICHB B
tada. 114
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TenncofiMeH Yepes OrpamkIcHUA MEXly CMEeXHEIMH OTANMHBAaCMLIMH IO-
MereHsaMH TIPH ACHeTe TCHJAOCIOTePL VUHTHBAETCS, €CJAH  PAasHOCTh Tem-
HepaTyp BO3Ayxa 3THX nomeulenui Gonee 57 C. [Ipy MCHLUIEH DPa3sHOCTH
TCMICPATYP TEILIOCOMCIL NTe3adyTes]ed H He Y'IHTHBaeTCH.

§-62. Mpasuna obmapa NOBEPXHOCTEH OrpAXMASIOWMX KOHCTRYKLMA

IMoeepxuocte F, M2, HApYKHBX OFPAKAEHAR APH nojcucte NOTePph Tefaa
HaMepsieTcsi HO [HIADAM M paspesam 3MaHuA clesywuum obpazom  (pHe.
1. 30).

1. Brlcora cTen MepROre 3Ta)d, €CAH UOM HAXOAUTCA HENOCPEXCTBEHHO
WA TPYETE, — MeKAY YPOBHAME N0JOD NEePBOTO H BTOPOTD 3THXKEH; eCaH noa
Ha JIarax —— OT HaPyXHOTO YPOBHA UOJ-

TOTGBKN ofa Ha JMarax 1o ypopHS nojda

BTOPOCG 3TaMd;  HPM  TIROTATIHBACMOM manm,

noanadse  HAH  MOANGALE — OT  YPOBHA -

HHAKHER MOBERNXROCTH KDHCT]J}"KHHH noSa rnr
epBOro 3TAXKA A0 YPUBHHE NWCTOrG HoAa
BTOPOrD dTama (A1), & B OZHOITAMHEBIX
RJARUSX C UED/IAYHBIM NepexpoIiTHCM BLI- - &
cOTa HaMepsdeTCcAd OT OOJAa  J0 Kepxa
YTCIIAIOILCIO CMOA TepPeKPLITHSL, C *
" 2. Brcora ©TeH  MPOMEKYTOMHOTO -
BTAKA — MEKJY YPOBHAMU THCThIX HO-
JA0B AAINOrO H BhIIe/Je:KAUIEro 3Tamel
(B2), 8 BepxXHero 3T2Xa —OT ypoBld
ern UHCTOrO MoNd 0 BepXa YTellidwiie-
ro CAGSl YepZauiloro mepexpuTha  {f;)
HAR Gecuepaaunaro AOKpPbITHS.

3. Onuda HAPYXKHBIX CTeH B VIIOBBIX
NOMEUCHEAX — OT  KPOMKH HapyiKIOro
yriad 40 ocell BHYTpPeHHMX cTeH (4 w lg),
a4 B HeYIVIOBHIX - MEXAY OCAM¥ BHYTPEH-
Hiix CTeH {/3). X _ o _

4. TlosepxHocTh DKOH, Aepefi 1 ha- 0 T o ey o P
HapeH — N0  HauMeHBIUHM  PasMepam
CTPOHTCILHLIX TIPOEeMOB B CBeTY (o # b).

h. TIGEepXHOCTH NOTOJKOB H BOJOB .HAA NMOABRAJAMH H NOAZOMLSMH B
YTAOBBHIX [IOMERICHHAX —- 10 PA3MeDAM OT BHYTPCHICH NOBCPXHOCTH HADYX-
HBIX CTeil 40 QCEH [POTHDOMONOHHALIX CTER (#1) H 1), 8 8 HEYMJIOBDLIX — MEex-
JIY OCAMH BHYTPeHHHX cTeH (M) H OT BHyTpeHHel AOBEeDXHOCTH HAPYHNOI
CTEHH. AC OCH TIPOTHBONOJOKIION ¢Telnul (7).

6. JIANHA BHYTPEHRHMX CT&H —- i(} DAIMEPAM OT BRHYTPEHHUX MOBEpXHO-
cTeﬁ HAPYXKHbIX CTeH IO OCell BHYTDeHHHX cTell (#1;) HJAH MCHAY OCHMM
BHYTPCHHHX CTeH (m).

L1 MOACHETa ROBCPXHOCTH OTPAaMEAILHY KOHCprnuHH Junefigble pas-
mepnl HX TIPHHUMAIOTCA © ToullocTuio Ao (,1 M. [1OBCPXHOCTH OTZENLHBIX
OTPAXKAANIUHY KOHCTPYKUHA MIOACKHTABAKTCH € TOYHOCTBIO Ao 0,1 M2

Az

The

re,

§ 63. PacuerHple TCMREPATYPLl HEPYHHOrO M BHYTPEHHErO BO3JiyXa

PacuerHas napysias TeMioeparypa f; NPH ONPCICACHHH NOTEPnh TenJia
HOMEILEHUEIMId NPHHEMASTEA PABHON CPE/(HER  TeMIEpATYpe BO3IYyXa Ha-
ubosee XONOLHBX IATHAHEBOK R JAHHOM HACEJAEHHOM IYHKTe H3 BOCBMH
aum 32 HO-AeTHANR NcpHol. 3TA PAcUCTHAR TCMICPATYPa 3HATHTEAKHO BRINe,
yeM alcogOTHAs MHHEHMaabHag. lak, aas  KpaceEodapcka oOHa, COTVIACHO
CHull I1-A.6-72, npunumaerca pasloil —40°C, torda kak abcoxmoTHas
MHHUMaJBHAA TemnepaTtypa docturaer —53° C, uns Jlennnrpajna coorBer-
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cTBemno —25 u —36° C. Pacyer cHETCME! OTONNCKHA Ha AOCOJNTHYH MH-
HUMANBHYIO TCMICPATYPY, KOTOP#H vTMevaeTca Das B HeCROALKO JIET, Hpp-
yeM B TEUeHMe KOPOTKOrO JTICDIOIA, USMEPAeMDTD  UYaCaMH, IKONOMHYeCKH
He ompapnan. KpaTKuspemennoe Pe3koe NMOIMMEHHe TOMUCDATYRH HapyHk-
HOTO Bosdyxa OJarofaps TEMJOAKKYMYJ[HYOUCH cOOCCOIOCTH CTPOHTE b=
NEIX KOHCTpYKilWA w MedofH, HAXO/IUeHCs B JIOMefeHnd, [C BH3BBaET
3AMCTHLIX HAIMeHeHHE Temuepatypul BUYTPEHHero BO3OYXA.

[Mpunsreie 8 CopeTekom Comae sHu%eHVS TCMICPaTYp TapyzKHOro Bos-
AyXa ILas PACUeTa CHCTEM CTOMJCIHHSA OCHOBAHE HA GOURIIOM NPAKTHYEC-
KOM ONLITC ¥ TEOPeTHUCCKHX HCC/ieOBAHHAX DONPOCOR TeIIOBUH yCToidH-
BOCTH 304HIHN.

BHYTpCHUIAA TeMTepaTypa {, JUid MOMCHICHHE KHIHX H obnecrRenHLX
S,H,.':]HHI:'i, Kak QL0 cKasaio paHee, OPUHHMALTEA B SADACHMOCTA OT HA3HA-
yenun nomewenis. Hanpinmep, 18 Kaacca WKOML Hauboiee GraronprATHOMH
CUHTAETCA TCMACPATYpA Bozayxa —+ 167, a And TPYNNOBOH KOMHATHL J2TCKO-
ro cajga +20°C. JIas ucxob ¥ OTIENOB  UPOH3HJICTECHHUX  3JaHul oHA
NpHAIUMASTC B COOTBETCTRHNE C T]J(_‘GOBEIIIHQMH TeXHODOUHH H KE‘.TCFOpHCﬁ
paGoTh no (H3NTeCKOH Harpyse pafiodero. Ilpu Taxenasx paGoTax HaH-
Gosee Guaarnipustaas TeMaepatypa =+ 12° a npw serxoil pabote -+ 16° C.

[ipu onpesedenun noreps Temaa Ycped DOKPHITHA K (orapd npoH3BOA-
CIBEHHLIX NOMCLICIIEE PACUaTHAH BHYTPEHHAA TCMICPATYPA OPHHIIMACSTCH
PABHOH Temueparype BO3AYXa IOA HOKPHITHEM, 4 Yepez CTCILL H OCTeKJeR-
Hile MOBCPXIIOCTH, PACIONOMEeHHbe BLille 2 M OT 10713, — PABHON cpelHel
TeMIIepaType MeKIy TCMIEpPaTypof Busiyxa B BepXHCH H pafodell 30HAX
noMclilelns.

Tonpasountift kos@QHIHEHT 1 K PACYETHON DASHOCTH TEMICPaTyp { py—=
fn BEOAHTCS LpH nccdere NOTCPL TCMVIA Yepe3 Orpax i aniine KoncTPpyKUH,
KOTOPLIC BIRIIHell CTOPOHOH o0OpallleHnl B TCOTANTHBACMOR  IIGMENTEHHC
(nepaax, noasad, TaMOyp W T.IL), @ HE Hapyxy. ITOT KOZQPUIHCHT yMeHb-
[HeHHs PACUETHON PASHOCTH TCMACDATYP NPHHMMAaeTcx corsdacko taba. 1.4,

§ 64, OcoBoHHOCTH PacueTa NOTEPh TEANZ NOMELTHMAMY YEPE2 NOoNbI,
PACNONO/KEHHKIe Ha TPYHTE M Ha naraX, M Yepes NOAIeMmHYR
4acTb CTEHBI

[ToTepu temia depes NOJH, DACHOJOMEHHWE H4 IPYHTe HIH HA Jarax, oil-
PEASIAIT NO 30HAM-NIOJOCAM MHUPHHOH 2 M, IapaifcibLiLIM HapyKILIM
crenam (puc. IL.31). Hewm GauKe nodoca Paciofoxesd K BaApyKHOH cTene,
TCM OHA HMCCT MCHLIICC TePMUYecKoe CONPOTHBICHHE Telljonepenade.

YeaosHAS ReAHUHHA TCPMHUCCKOTO CONPOTHBJICHMA TCILIOHCPenade oT-
JeJbHBIX 30H HeYTeIMeHHBIX NoJ0B Ha rpyuTe npi Ax=1,16 Br/{m-K) npa-
HEHMAaeTcs HC3ABHCHMO OT TOJLIHILI KOUCTPYKIHH:
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Prc. I1.31. Cxewa k oupefeaeHie notepk TeTal 4ehez ROJn B CTend, WATOVOACIILIE HHMKE YPUBIA NeMaW

{ — nepsas 30Ha; [ -— mropan sony; 10— TpeTLa 30MaE; IV — ueTpejrran abdia (LUOCNERRAS)
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a) 118 | 30HW-TMOJOCH, T. €. I0BEDXHOCTH NOJAA, PACHONOFKCHHON Ha- pac-
CTOAHMM A0 2 M R rayDUHY DOMelledHl oT HAPYKIOH CTCHDL, Rf}_nt
=215 (m2. K)/BT;

6}) ans 11 soun-goaoesl, T. €. 17 CJICAVIOMEY 2 M OT 1apYKHON CTEHHI,
TR =430 (2. K) /B,

B} jsig II1  30HBI-MOJOCE, DACNOMOMKCHHON Ha pacerosHun 4—86 M 8
rAyOHEY NOMeieRHll OT HAPYIKHOR cTennl, Ry a = 8,60 (- K)/Br:

r) ans IV zorsi-noaoce (nocaennes) RL‘_‘;T=14,2 {mM=-K)/BrT.

Ocuosnaa pacuernan dopMyaa (1127} npe nozcuere noTepn tTenna Q..
BT, uepes o, pacnonoskeHdblit HA TPYHTE, TPHEUMAeT CAeIYIOUHE BRA;

F F F F
I 11 1 iv
Qll.‘[ == ( o1 + i _]’ 111 ";_ vV ) (fn—fﬂ.], {“25}
RII.IT. RH.T.[ RH.I'I RH.I’I ’
rie RELH. R;fn, R,Ljr'] RL\I;—TEPMH'{ECKOE COMPOTHRJACHIR OTACARITNE 20H roaga, (w2 -K)/Br;
Fr, Fu, Fui, Fiv —mnomaan cooreetcroemia 1, I3, 11 [V zon-nonoc, .
In—ly ~— PACUETHAA DARROCTD TeMUepatTyp (Ta JKe, 9TO J 418 HapyHulLy crew).
CONDOTHBJIEHHE TEMVIOAEPR/IAUe KOHCTPYKLMI YTEIIeHHbIX HOJ0B, pac-
[ONGKEHHLMX HEIOCPeACTBeHNus 118 IpynTe, Ryqn, (M2-K)/Br, najancxkuar omn-
PeleNATE TAKKC MIA KAXIOH 30tk HO 1o dopMmyas

. 6'
RY.I‘! == R[[,r{ JZ ¥.@ [”2?}

Av.c '

e R:T.n"COHPDTHBJ’EEHHE‘. TCTLTOMNEPedae  OTIRABRNLIX 3011 JIEYTCUACHIOrD 0o (L‘M.
pue, 1L30GY, (m7-K)/Br;
E,-;'—Gr——cymma TEPMHUECKRX CONPOTHBCHHE VIQIHWHX ciaoes, {m* KJ/Br.

YTEMIAWIYME  CAOAMH CUHTAKTCR CJOH H3 MATEPHANOR, WMENUUX
TEMAOTPOROAROCTb < 1,16 B/ (M- K).

COnpoTABeHde TeHJONCpcIalc KOHCTPYKUHA Toned da jaarax R, (m?-
-K) /BT, onpeaeaserces no hopmyne

| :
B U—~——85~ Ryn=1,18Ry ., (I1.28)

rie Ry, — CODPOTHBICHHE TEMONEPCAANC KOUCTPYKLAN YICIMCEUOIO 104, OUPENeIsedee
no opuyne (I1.287): spech 1 KauecTRe YTEIAIOUIHX CAGUE YUHTLDAWT LOIAYWHYI 1PG-
ehotivy (B, =02) u gomwaTeif o, YNOKeNIME 00 JaTas.

[Tpn mogcuere noTeph Tea  Yepes 10w, PACIOAOMKEHHBE HA IPYHTC
HAH Jarax, MOBePXHOCTEL YYAaCTKOR HOJOB  BO3JAe yIJia apyKULiX CTeH (E
nepBofl IBYXMCTPOBON 30HC) BBOOWTCA B pacueT JIRARIH, T, €, 110 HAll[PAR-
aedie oberx CTeH, COCTaB/IfIOUINX Yrol.

Tenaonorepl 4cpes MOA3ICMHAY WACTL HAPYIKHLIX CTEH W TOJLI OTAILTH-
BAEMOID LOJBANE 3AAHAH JOJKHBL [IOACUUTBIBATHCH TaK e, KAK H TelLIo-
TOTCDH Hepes IOOJL, PACHOIQIKCIIILIC Ha TPYITe OCCNGABAABHOTO AMAHAY,
T. €. 10 30HAM LIMpHHOA 2 M, © OTCUeTOM HX OT YPOBHA 3eMJH (CM. pHc.
I1.31). TToau moMeuerdii B 3T0M caydae (NMPH OTCYETC 3011) paccMatpHua-
KITCS KAk OPOAOJAKCHHC NMONICMAOH 4acTH HAPYKABR cred, CONpoTHBICHHE
TEILIGAEPENA e ONPEISIETCA TAK JKe, Kak B T HOYTeINIEINEIA IR YTel-
JENIEIX 110108,

§ 65. [lo6apouHble nOTEPM TENNA, BLITLIBASMLIE PAZMAMUNHLIMM haNTOPaMH,
KOTOPLIE HEe YYMYRIBAMTLA OCHOBHGH (DOPMYOH

Ocunosnan hopmyaa (11.25) ans pacdera norepnh TemIa NOMeImeHMem
uepe3 OFPaMAAIoNIHC KOUCTPYKIIHA He YUNTHIRaer psi (AKTOPOB, BIHS-
FOUEX HA BeJWYHHY [I0TeDh, K HEM OTHOCATCS: OPHeNTanusl MOMCIICHHA no
OTHOLIEHHIO K CTPalaM CBOTA; HAJHYHC ABYX H OOJEE HAPYMHMY CTEH: No-
CTYI/ICHEE B DNOMelleHHe HADYIKHOLO BOSAYXA uepe2 HapyAHHe IBCPH U
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BOPOTA; BHICOTa IIOMeElleHHi; HHPHALTPAUNA B TOMEINEHHs HAPYKHOTO BO3-
ByXa Yepes HeMJOTHOCTH CTPORT@AbHBIX KOHCTPYEUUA (Liead B IPHTBOPIX
OKOW, ARSPER U T. 1.).

[TepeurcaeHable GAKTOPH, KpoMe HHOHALTPALNH, 'YUHTLIBAKTCA 1004B-
KaMy, HCYHCAASMLIMHA B l'IpCIII,EH‘T‘BX K OCHOHHBIM MMOTERHAM TCIAA, p.':lC["-[H-
TaHHuM o hopmyne (IL25), B cremywuwux pasMepas.

1. Ha oprenrauuio no OTIOIICHKIC K CTPAHAM cBera (AJs BepPTHKAJb-
HBIX H HAKAOHHHIX HE2PYMHHX orpaxk/eHui). Beanuuna stofl ao628KK 11pu-

' HHMaeTCsd B COOTDETCIBHH CO CXeMOH, NpHBe-
e JeHHOW Ha pue, .32,
3 0% L ch , 2. Ha npoaypaeMocTn moMelileH#li ¢ IBY-
4 Mf [TADVKIILIMH CcTeHaMHu U 6ogee. ITOT (ak-
TOf, YBEJHYHBAKNIWA TOTEPH TEILIA HEePes Bep-
2 8 TURAJBHBIE Orpamkients (napymuble CTeIH,

5% ABepH W OKHA), YUMTLIBACTCA MO OGUICCTHBCH-

5% HBIM 314HHAM H [0 BCIUMOTATEJNBHBIM IOME-

g 08 VIEHHAM OPOU3BOACTBEINEX 3AAIIMA B pasMense

3 ' 5% OCHOBHLIX TCHAOMOTCPL (B YrJAOBHIX MOMe-

HI IHCHHEAX HUWJARIX M llU,-'I.UGHh]X S,LlHHl’lﬁ [MIoBRINA-

Puc. I1.32. Beamunna aoBawok ® oc- T PACHRTHYIY  TeMIepatTvpy BUYTpeIIlero
oF SpHeH AL pamttonntt Mo oTho.  PO31YXa ma 2° H noGaBKy HE BBOAST).

INPHHD K CTPRRam CaeTa 3_ HS I'lfJ,'LUFpE'.B BIJbIBaHJLLLEI‘DCH XOJO0-

HOTO BO3dyXa uepes HaPYIKILIC KPATKOBPC-

MEHHO OTKPHIBAIOIMHEECS NBepH, ¢ 06OpYIOBAaHHEIE ROITYLUIHEIMU WIH BO3-

AYUWIHO-TCIHJIOBEIMA 3aBCCAMH, B #A-3THXKHBX 34aHHSX LOGABKM upuaidMa-

KTCH B pazMepe: '

NpM TROHHBX ABEPSAX € TRYMS TaMOypaMy MeXNKAY UHMA . . . . . . 60
UpH ABOAHLLX ABEPAX € TaMOypoM Me}hﬂ,y HHMM . . . . . . . . . 80 n
OPH OAHHAPHEX JABEPAX . . o .+ « . c s e e a a e e e s 65 n

Jay raBHBIX BXoACE OBGLIECTBeHHEX 31auull (BRAOYAS TOCTHHHUIH W 06-
We:KHTHA) 2Ta gobaBka npumaMaerca b 5H00% K ocHOBMBIM noTepas nepes
BXOANEIC ABCPH.

4. Ha suicoTy nomemesaif. IIpa BEICOTE NOMCUICHUE Gombire 4 M pacuer-
Hasg BEJHYMIA TEIJONOTCPL 9epes BCe OTPAXKACHHH ¢ BEJUEHHeM J08aBOK
yBeAHIRBaeTey Ha 2% Ha KamApd MeTp BHICOTH CBepx 4 M, HO He Gonee
15%. 31a nobapxa HeoGXOAHMA B CBSISH C HEKOTOPHIM NEPErPeBOM BOZLYXA
BCPXHCH R0HH NoMelileHsd. B 1pou3BOACTBEHENX NOMEILENHAX, TIc TeMIe-
[raTypa BO3ZYXa MOJ NOTOJNKOM H B paboducH 30He MOXer OTauudaTheR GOJb-
e, 4CM B HOMCHIeHUSAX oGINECTBeHHBIX 30aHHH, ykazauHas nobaboylas
MOTEPS CUPESJARTSSTCH] HA OCHOBE CNENHAJbHOrO pacucta pacmpeielenns
TeMOePATYPHl- MO LLICOTS. B JNCCTHUYHLIX KAeTKAX 3u4HEN J00ABOYHAS TI0-
TCDA HA BLICOTY HE YUHTHBALTCH.

5. Ha mrduabTpaurio Hapy:KHOro Bo3zayxa. [IpuunaaMu AHGHABTPALME
BO3AYyXa Weped OrpaKIcHUs ABJSIOTCH TEMAOROE JA4BJSHHEe, BOZHHEAIONIEC:
BCJESCTBHE PASHOCTH (WIOTHOCTH XOJIOAHOTQ HAPYIKIOTQ W TEMJAOrO BHYT-
PeHHEr0 BO3UYX3, H BETPOBOE HABJACIHC, CO3NAMLIEECH R PE3YNbTATE IEpe-
X0Ha y CTEH 3JaHHA NHHAMHYECKOTO NABJNEHUS BETPa B CTaTHYCCKOE.

HauGonrluas pasHOCT: FABACEHSl BO3AyXa MOYTH BCET/A OKA3hIBAETCH
B HHJKHER 4AacTH [ABCTPCHHOH cTopodm 3jtanus. Hawumerbmas pasnoern
AABNCHUA XADAKTEDHA AAA BepPXHEH UaCTH 31andsd, B DOMCUeHRWAX 3/AHMH
MO BHICOTE €0 YCJAOBHA MOTLYT OLITL B TAKWUMM, UPH KOTOPBIX XABJACHHE B
BepXHEH YaCTH TPEBEICHT [4BJCEME CEADYXKH, BCAGACTDHC Ycro GYAeT npo-
HCXOANTE 3XKCOHALTPALHA BOZAYXA.

3arpatul Tellla Ha HarpeBaHWe BO3/Ayxa, HEQHABTPYIOMEIOCH B TOMe-
WeHHS SKAJEX, OOGIIeCTHeHHMX, a TAKXe B OMCLICHAS BEIOMOTATENhHEIX
3HAHAH TPOMBIIJICHEHX NPCINPHATHI, ONPEAEISHOTCH PacyeToOM OO MeTo-
auke, npusedenuoi b CHull 11-33-75.

.



3aTpaTul Tenna Ha HarpeBaHAe RO3AYXA, HOCTYHAIIIEIV HyTeM UH]HIb
TPALUY B NPOH3BOICTBEHHLIC NOMEILUEHHSl NPOMBIVICINEIX OPEANPHATHI,
HOJCYNTHDBAKOT, PYKOBOICTRYACH BEAOGMCTBEHHBIMH HOPMATHRKEIMH JIOKYMEH-
TAMH H HOPMAMH TeXHUJOTHUECKOTO NPOeKTHPOBAHHS, YTBeDKIEHEEIMY B
VCTAHOBJICHIIOM HOPAZKE, [IPH OTCYTCTBHH HeOOXOAHMMUIX JaHHHX qofaBou-
Hule TOTEPA Telnd HA HHOUALTPALHK HAPYHHOTO BO3AYXA AONYCKABTCH
YUMTHhIBaTE B pasMepe 309 OCHOBHEIX NOTeprk Tellla 3AAMHAMH H OTIMIb-
HEIMY TTOMCIIEHA S M.

KoauuectBo Tenaa g, BT, HeoBXoOHMOe IS HarpeBaHHs HAPYKHOID
BO3AYXa, MOCTYIAIOILET0 B JKMJBIC KOMHATLL KHALIX 34aHH# H B OCHOBHLIE
TOMCIICHHSA OGUCCTBCREBX 37AHNA HCEJICTRHE BRITSKKH, HE KOMNEHCHpYe-
MOW BArPETHIM OPHTOUHBIM BOZAYIOM B pasMepe HODMATHBHOIO BO3NyXa,
CACAYET ONpelefsiTe N0 POpPMyIam:

B EHABX KOMIAT IALIX 3AAHHA

g = {{z — tx) Fn3 (I1.29)
Id8 OCHOBEBIX TOMeNIedHl 0 PCTEeHHRIX SHAHHA _
q3=ﬂ‘27863 CB (fa—'EHA) """'G'O m-,. {II_SO)

The t, - pAcHeTHAS TeMNEpatyPa BOIAYXa nomeuwcuks, °C;
r.‘HA —pacueTHas TEMREDATYPA NAPYEKIOTO BOIIYXA AMT XOROAHOTS Oeprofa roga, °C, npu-

HHMAEMasn COOTDETCEIBYICILCH nspasierpam A;

F, — naomans momg KEACH Komiarw, mZ;

{p —Bo3ayxooOMen NMomeneuud, ApHAEMACMBE HO HOpMAM HPOCKTHPOBAHHME SAuBdfl COUT-
BETCTRYVIOUIETO HAIRAYCHRSA, Krfq;

1~ PACHETHDR MACTO YENOBEK B IOMELICHHM,

TTpu onpepeseHEH PacYeTHHX MOTEPL TEMAR MOMEIMEHHSIMHA JKHILIX 3Ia-
HHE H3 CYMMElI OCIIOGHEIX H ZONORHHTEILHEX HDT‘EPI: TENnaa 3ITHMH NoOMeIle-
HEAMH CllellyeT BHYWTATh OBTOBLIE TEINIOBBLISAEHHA Gowr, BT, BHUHCJHE-
MIle 10 HOpMyIIEe '

(11.31)

.
rie I p— [0IaJb NON2 OTAMTHRAEMOrC MOMRHIenHA, M¥;
ZF; — cymmapiag NVIOMAAL NONA MUNLX KOMHAT KBAPTHPH, M7;

1)
Fry — cyMMapHas IVCMIAAL HOAA OTAIMBIEMEX BOMEERHH KEaDTHPu, M7,

§ 66. Mopmynap (6naHk) gna 3anHTH pacYETOB
TennoONOTepPk NOMELICHHAMM

lipu onpefenendd OCHOBHHX H JOHOMHHTCALELIX HOTCPL Telia  depes
orpamjaiollie KOHCTPYKIEHH NOMENeHKH HCXO/AHBIE W 110AyYyAeMble QaKTH-
YECKHE [AHHbIE BOHCBIBRIOT B CHelHanblLIE GopMyanp (Oaark) Ans nayd-
el OPTANH3ALNH TcXHHKH pacdera {ratua. 11.5). Ilna noacgera norepb
TeINA Yeped CreHbl NOBeDXHOCTH OXJAMN(IEHHS H3MepsioT 6e3 BHUETA NJO-
1aaH OKOH, TAKHM 00pa30M, ¢aKTHUECKH MJAOIMIAAL OKOH VUUTLIBAIOT NBAXK-

Ta6nuuya I.5 Mopmynap [BnaHk] Ang 3afMew pacuets Tenhonoreps
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nu, noatoMy B rpage 10 xosdduument & s oKOH NPHHEMAIOT KaK pas-
HOCUTE €I'0 2Haded it 4049 OKGH H CTCII.

Orpakiamnuue KOHCTPYKIHK 0002HAYAIOTCS COKPALICHHO MAYaabikIMy
6ykBamn {rpada 4); 0. c—Napy:KHAA CTEHA; B. C.—RHYT[HEHHHH CTEHA, 1. 0—
OKHO C AHOﬁHbTM OerekJefacM:; Q. 0 —OKIIO ¢ OJHUAPHEM OCTCRJIEHHEM,
T — LOJ; [T — OePeRPLTHE; JI L — JB0RHAad ABeDh; 0.1 — OANITapluasa IBepb,

B ¢opMynape mnommiu GHTL II0JABeIeHLI HTOTH ilOTeph reflia oo oT-
JRNbHBIM NOMeUIeHHAM, O 2TaXxam H 10 BCCMY 3JAaITHIO.

§ 67. OnpejencHie NOTEPL TENNA MO YHPYHHOHHLIM MIMEPMTEnaM.
TennorexHK4HecKan QUEHKA JAIHKS

B ¢TpOMTeILHOll TPAKTHKE 4ACTO MDAANKAeT HCoOXONUMOCTEL BBIBHTDL
OPHCHTHPODOYHLIC 3aTPATH Tellia Ea OTONJeHHE NPOSKTHpYeMBIX 3JAllRH
M coopyxenull, 4uTe0n COCTABWTL MPOCKTHOC 3ajaltHe O KOTeBHOH, 3aKa-
34Th OCHOBIOe OBOPYAORAHHE M MATEDHAJN, QUPEIEIHTh TOIOBOH PacxXoly
TOIJIHBE, PACCHHETATL CTOHMOCTR CHCT@MEl OTOIITCHHA H [Tj.

Takofi npejrapurensauit pacuet XQ, Br, no temrocHalxKeHHO OTAeNb-
HLIX 3JalMH, @ HHOrZA LeJOro KBapTaad Mk MRKpopalHoHa OPOHIBOIHTC
0D PUpMyse

EQ =@V, (f; - fu) Gy (IT.32)

rie (o — YIeJIBUAs TeMAoras XaparTepucthka sgamus, Br/(m?.K), nmoxaawmamnnas pacxon
tenng na otonneine 1 w® amaHas GpH 17 C pacueraof pasuocTH TemmepaTtyp {owm. OpHa. 6);
@ — KOMPQEITTHOAT, YINTHBAOLINA BAKSUMC 1L YASILIYID TEHAOBYIO XAPAKTEPHCTHRY MECT-
IATX KINIMATRATECKHE YCIOBHI] 3iTduelie 91oro kodhduuenta oas #unux o 0IecTBeHHbIX
RAAHNA ANO R PRI 6,

Vi = ¢TPOUTENRHAST KYHATYPA OTIHBUEMOIO 331HT, M¥;

to - CPCNNA TEMOEPATYPA BOIMYXA R OTAILTHBAEMBIX LOMELUCHUAX, °C.

Tabnuuya IL6. Nonpasoyneie koathHuMEHTE Mopmysna (11_32) MOJKET
X 3HRHUSHHAM G0 BLTE HCNONK30RAHA W 114
Tls srameit UonﬂeneHHH QOPHEHTHPOHKROT-
Hog e sHoe Haa opo- HhIX TEeIJCeHOTCPL OTACNBLHRIX

L aCToIoRCIND . - .. | Tamuore # L ]
NEIMELE g cilIJEe]"EJ oo | nanus goMemenuii. B aTtom  cnyyac

BeNHYNIA ¢y NPHEEMAETCH ¢
MOIpagouyHsiM - KoaQPHIHEH-
TOM, YUHTHBAKILUAM 1114 HH PO-
BOUHUE  pacnojoxkclHe o
srax, no tabu. IL6.

YienbHsw TennoBad XaPAKTePHCTHKA, LOKA3RBAOIEAA PACKOL Tellla Ha
OTOILICIINE 344HAS N0G0r0 HA3HAUCIIHS, MOMKeT OhTh Onpefenena no ¢op-
MyJe

Cpexnye i,
¥raonue 1

O
_—
Lo
w—i
AR}
—
[#) Wl

Ia i -
o == "S_ [kcr + Po (o — kerl] |- T_[" {(ny fur + as kugls {1.33)

rage P -— nepaMerp siiHiH, M;

S — MAOWHAL 344Tny, M2 -

H — Bricura aianms, W,

Pr KO3DMHIHERT OCTEKNOHHA, T, €. OTHOLCHHC OCTEKAeINt X TIOMATH BEPTHKANBHBIX
HAPYIKILX OFPasiRoHu;

Boo, Fuw, Euv. Brz — woaddpulMenTs TELACGHCPCLAUNl COOTECTCTRENNG CTEM, OXCl, NCPLKpH-
THA GEPXIIErn 2TatRa, MOAA WHHICTO 3Tam,

£y, ng — NONPaRcaHbie KOZOOGUUEENTH 84 PACUCTHYIO PA3HOCTh TEMIEDATYP COOTBETCTBCHEY
ANS DepXIero TCPeKPHTHA M JA 1044 HHMHero staka (me— 0.75—1; f2=04—0,7).
T7e JECTILIIHAX KACTOK gp OOLIUHO NpUIHMAeTCs ¢ Koadhdunmertom 1,6.

TCAAOTCXIHYECKAsT OL@HKA CYULECTRYHINERD HJIH  CIPOeKTHPROBAHHOTD
2JARAS MOKeT OLITE JaHa Ha OCHOBAIMH YASNbHOH TelM0BOM XapaKTcpH-
eruxi. C orofl measwo gopmysa (11.32) wenoApayeres B CIERYIONIEM BUAE!

0
dn — .

— (il.34)
- @V (fety)



rne L) — MAKCHMAILHLIN 4acoBOll pacxoi TCMIZ HA OTOMVIEHNE 3MAWHSA, TANCTATansudl mo
TOWHOMY MeTONy, T.&. T0 ocuoBlod pacucrsoir dopwmyae (1L25), ¢ yvetom nofapounmx
AOTeph TeILTA,

YACAbHAS TENAOBAN XAPAKTEPUCTHKA go SBASCTCH YAOGHBIM HaMepuTe-
JAeM A5 ClpeleliellHd pacxofa Tomaa 3fandeM. (JiHa KO CaeiyeT 3aMeTHTh,
qyTo GopMynamu (11.33) w (11.34) Be yuuTbIBaercd paa HakToOpOB, BIHAK-
MY HA pacXold TCOJA (HH(bH.rlean,PIH, MOTCPH TCIIA MATHCTDHAJAbHLIX Ten-
JONPOBOLOB, MPOXOAAIINY BHE OTAMNARACMAIX IOMEHNIEHHH, H Ap.), W To3To-
My HMoJiydaeMbi¢ JaHHbIE MOTYT OKa3aTocs JalnHEKcHlLMua. Cpeinue opved-
THPOBO'HBIE  BeJIHYHHE  YACJALHLIX  TCMIOTEXHHUECKHX  XADAKTEPHCTHK
NPHBCACHE B OpHa. 6.

Hixenepn-cTpauTesad, PaJoTAIOMEC B NPGCKTHHX H CTPOATENLHO-MOH:
TAaZXKHEBIX OPranu3alHax, B cBoew paboTe (e3yCAOBHO JIOJAKHEl MOEEMATE M
VUHTLIBATH (haKTOPH, BJAUSKOLING Ha VISJBHYIO TCIJIOBYX XapaKTCPHOTHKY
spandd. K HHM Bpesae BCCro CICIYET OTHECTH (GOpMY 3/dHHA, CTENeHb
OCTCKJEHHA, KOHCTPYKILHI CHBeTOBbLIX MPOEMOB H KAYECTBCG HX UCTICJTICIIHIL.
ITpu pa3paBoTEe APXWTEKTYPHOH KOMIO3MUHA 3HAHHA J000TO HazpraucHHs
AHMENEP-TMPOCKTHPOBIIHK J(MIHKEH HABICKHMBATE HAHBWIOYHEHITYIO ero dop-
My B TeUJOTEXHH'ECKOM OTHOIIeHHH, CTPEMsCh K COKpALlelHI0 0BIICH Hao-
MaJH HAPYIKHBIX OrpaxieHul,

Pue. T1.33. DBaugAne dopMit

JAAWMT Kl ©UTOWITODH UCPC3

ECPTHKAMBHEE OTpa# {a10Wue
KOHCTPY KL HA

e
- et
s v
)

Puc. 1134, Okva ¢ noMemennoli Memiry pamama Phc, 1135 ®paiMeHr OwHd © MmOnGTRLIMY
CEERTLIBAKILERCY  1ropnfi NOARCMIOD ORYCKHEBMH 301030

— ¢ AUSRUIAM OITEKACHUAM: @ == ¢ TRONALIM OUTok-
SCHIELT
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Kax sauster GopMa 3Xaung Ha TenJIONOTepH, NMokaszaxmo ma puc. J1.33.
OTH 3JAHKN WMEIT OJHHAKOBRYHY ILIOUA AR 33CTRORKA, BRBICOTY H O8BEM, Ha
PHCYHKe TIQKA3aHG COOTHOLNEHHE MAOIAAefi HAPYAHRX CTCH U OKOH B Npo-
LCHTAX, 4 CACAOBATCALIIG, COOTBETCTBCINIC H TCIVIQHOTCPL YCPCS 3TH QIPAXK-
GEHHA. BCAH BLICOTY 3THX SM4HHE YBEJHYMBATH OJAHRAKOHO, TG PAsSHHILA
COOTHOIIEHHA B TeNJOMOTEPAX BO3pACTacT; MAOMIAAH HapPYHKHHEX CTeN H
npocMoB SYAYT COCTABAATL GOALINHE IpodcHT oblcH ILIOHIAAH HAPYKHELIX
Orpa s IeHHH. '

Boauliroe TeXndKo-3K0HOMHURCKOE JHAUCNHe HMeeT NDABAALIIAS QleHKa
OQCTeHHACHAA IJAHHA. Henvasa OrpaHHYMBATECH OI[E‘.HKGI'-'[ OCTERIACHHA TOJBED
¢ APXHTeKTYpHOH TOUKH 3peHys. Heolxcauma yuHTHBATH, 4TG ¢ YBeJHUE-
HHEM OCTEeKJeHHA HAPYMUMX OrpakAollkil pc3Ko Do3pacTacT YASALIAA TCI-
NOBAS  XAPAKTEPUCTHKA 3MAHMA, TAK KAK TEPMUYECKUE CONPOTHBEJEHHE
ocTeR/elll{BX MpoeMOB MOYTH B 3 pas3a MeHbIIe TePMHTICCKOra CONpPOTHRIS-
HUA HAPYXKHOH cTennl. B AeTHHE MecAllll-SOJLIIOS OCTCKACHUC AGAFCTCA OC-
HOBHOA NDHYHHOH ileperpesa NOMeieHHH, 4TO OTPHILATEAhHO CKASHBAETCR
la capMOIYBCTBHH Yesn0BeKa ¥ Ha ero paboTocnocoGHOCTH.

C renAoTeXHHYECKOA M CAlHTAPIIO-THIHCHHYCCKOR TGYCK Jpeuna neab-
xoiuMa fo/ee CTPOras COMMACOBAHHOCTH HODM (10 TERMHTECKOMY  <QupO-
THBJACHHIO OKOI H APYTHX orpamiednli. B Bonpoce TenJOH3OAALHN CBeTO-
RBIX IIPOEMOB BOOGLIE R HCHOJL30BAHHA NOJCKHTCILICTO CBOHCTBA HICLO-
JISIIHIT BIT-IEICTHOCTH CAeAYeTrT YUAaJIHThH ﬁDJIbI[It‘l{’. BRHHUMARHE KOHCTPYKILHM #X
M CHeNHANLHLIM CPCACTBAM, CIOCOOCTBYIOIIHM VBeAHUEHHIO HX TepMHUeC-
KOro CONpOTHBASHHA (IuTnpaM, CTABRAAM, NOABEMHO-ONYCKHLIM 32KpaHaM,
JKAJIOZH H T 1L).

Ha puc. T1.34 nokasgrp OKHA C NOMENICHHOH wMCXKAY IBYMA paMaMH C
ABCHIIBIM H TpOfHBIM OCTEKJACHHEM CBepPTHEAWIERCA LITORGH, 4 Ha
puc. 11.35 aan dparMelir oKa ¢ MOBOPOTHBEIMH NOXLEMHO-ONYCKHEIMH MKa-
JI03H.

3TH MCPORPHATHS B GOMbUIEH 93aCTH He SABJAAIOTCH HOBHIMH B IPAKTHKE
CTPUKMTENKCTRA, H OHH, TAK XKe KaK H APYTHC COOSPaZKCIHA [0 TeNIOH30s-
UHH 302HHA, BLITEKAXT Hi TPEGOHAHAS CTPOHTh saanka Ha Oogec obocHO-
BaHHOM ZKOIOMHYECKOM pacuere.

Fnaesa 1). HATPEBATENLHBIE NPUBOPLI CHMCYEM LLEEHTPANBHOID OTORAEHMS,
TPYBONMPOBOALI M 3#"OPHD-PEITJ1HP¥IOI.I.|,ASI APMATYPA

§ 68. Coppemennble TpeGoBanksd, npeAhABNAeMhie
K HarpeBaTenkHblM NpuBopam

HarperaTenbrilc NpAOOPH! SIBJSIIOTCA OCHOBHEIM 3JIEMEHTOM CHCTEMBL OTON-
JeHHA M AGJMIKHB OTBEYATH OTPCACACHHEIM TCAJOTEXIIHYECKHM, caudTapHo-
PHFRCHHYECKHEM H TeXHUKO-3KOHOMHUECKKEM TpeloRaHHAM.

TenaoreXHHYCCKHC TPeGOBAHHS CBOAATCS K TOMY, UTOOGH HAarpeBaTellb-
Hple NPUBOPHL XONONIO NepelaBaly TCIIO OT TCIJoNOCHTe sl (BOMK HIY ma-
pa) OTANAHBAaeMEIM MOMEIleHHAM, T. €. YTo0H KOSpPUIMEHT Ternioncpeaayuy
vx OBLT kagK MOKHO BLIMIC, COBPEMEINEE OTOMHTENbHEIE TPHOOPH HMEKT KO-
s¢ppuumedt Ttenavnepessuu 7—16 Br/(ME-K). Beauumna xosdduunenra
3ABHCHT OT PAAa QAKTOPOB: PA3HOCTH CPedHEH TeMOepPATYPhH TeNNOBOCHTe-
A5 M TEMIEPATYPH BOSAYXA MOMEIEHHA, pasMcpob H GOPMH NMOBEPXHOCTH
Harpepa, cnocoda Mojaud ¥ OTBOAA BORHW H3 NpHOOPA, KOAMYECTBA CEKIHE
B Npubope W MecTa ero YCTAHOBKH, KOJAHYeCTBA BOMEH, TMPOXCASLIEH Yyepes
npuabop, U Ap.

Temmcparypa TOBepPXHOCTH NPHOOPOB OTPAHHUHUBAETCH CANWTAPHQ-TH-
THEHHYBCKAMH TpeioBaHHAMH. B NMOMCIICHHAX ¢ AJATENBHLEM NpebbIBaHneM
yeJOBeKa OHA He ADMxHA OmThb suime 95°C, rak Kak npu 00J16¢ BHCOKOH
TeMnepaType MOMeT OHTh CyXas BOSMOHKA ocedawiedi na upubope opra-
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HAYECKOW TEUIH, CONPOBONMISIOINAACH PHASTERHEM EPCANLIX BEIHOCTB, B
YACTHOCTH OKMOM yraepomad.

Jlasi AeTcRHX yupemiendii H GONBHHI  {RKAWOMEA DOAHALHLE A0Ma)
NPEAeNLHO NOTYCTHMAN TEMIIEPATYPA NOBEPXHOCTH HarpeBaTeNbHHy ppudo-
pos 85° C. _

[Ipn NPEeKTHpPOBAHHE CHCTEMH OTOINCHHS SARHHE W COOPYXeHHH BHA
H MApaMCTPH TelJIOHOCKHTEIS] H TEMIEPATYPY NMOBePXHOCTH HATPeBATENbHBEX
1tprbopos caeayer puHUMaTe mo CHull 11-33-75.

Harpepareasunte EpEGOPEE L0OJKHEN GbITE ROMIAKTHEL, ¢ JEFKOAOCTYITHOH
AR OCMOTPA H OYHCTKH OT MLUIH NOBePXHOCTLIO, QOPMa H ovieika npubo-
POB MOWUKHBL COOTBeTCTBOBATL HajHaueHHI0 noMellehusn. C CAHNTRPHO-TH-
FHEHAYECKOHR TOUKH 3DPEHHN HEJRAaTeNbHO YCTAHABAHBATE NPHOOPH, ¥ KOTO-
pHIX mpeolliajlaeT nepenatia Temia H3AYYENHEM, TaK KaK OHY CO3JIANT JAyu-
Hite MHKPOKJIHMAaTHYeCKHC YCloBHA B nomerniedud. Cuocof mepegauy Tef-
713 3aBHCHT OT KOHCTPYKIMH NpubOpa H MeCTa €r0 YeTaHOBKH.

TexHHKO-3KOHOMHYECKHe TPpeGOBaHHSA, NMPeJbIRIsieMble K HATPEBATE/b-
HEIM NpHSOpaM, CicayioLIHE,

1. Heobxomuwo, urofu dopMa 4 KOHCTPYKIHS ApuGopa COUTEETCTBOBA-
Jn TPeBOBAHAAM TeXHOJOTHH HX MACCOROIG IPOM3BOACTBA.

2. Konerpyknny wpuGopos foHA GHTH TaKad, YTOGH W3 OTLIeJdBHEX
IACMEHTOR MOAHO OBJIO cofpaTth MPHGOP ¢ AKKHIOR NOBEPXHOCTHIO HACpeBa.

3. Crenku npubopa ACMKHE DhITh TEMIEDATYPOYCTOHYYBLIC, NAPO- H BO-
AOICHPOHHIIAEMBIE.

4. IIpnGopE ZOMMKHLI GTH NPOYHEIMH, YAGOHA MK A8 TPaHCHOPTHPOBA-
HHS H MOIITazKa.

9. 3aTpara METAMIA ¥ CTOHMOCTEL OTOITHTEALHEX NPUBOPUS, OTHECERHAS
K eQHHELE NOJIE3HO NCPCIABAEMOTO Tellna, AOMMKHB OBTh NAHMCHDLITHMH.

§ 69. Bupael HarpepaTenpHuiX Npubopor
M HMX TeXHHKO-IKOHOMHYGCKME NOKAIATENM

Harperateiasnne npulopsl, OpHMeHsIeMble B CHCTEMAX NEHTPAIBEOIO
OTOIICHHA, NOAPAZALAAIOTCA: 110 MaTepHAny — Ha HPHGOPH METAMIHYELKHE
(4YTYIUHLIC M CTaJbHbIE), MALOMETAMIHTECKHe (KOMOHHMPOBAHHERE) W He-
Meragndueckie  (KepaMuueckde, GeTCHIBIC H Ap.); MO BHemHel NOBepX-
HOCTH — H3 IV3fKMe (PAAHATOPL H WNaHei k), PpebpPHCTHE  (KOHBEKTOPLI,
pcehpucThie TPYOL).

PaccMoTpHM OCHOBIBIC BHALI HarpeBateSihHbix MPHGOPOB, MHPOKO HC-
NOJL3YEMEIe B MHALIX, 0GHIECTBEHHBIX W HPOMBIULIEHREIX 3XaHHAAX.

PapHavopsl yyryHHwie M CTalbHble WTAMIOBAHHLIC, [IpOMKMIULIEHHOCTD
KhIllyCKdeT CeKUHOHHBIC H OJACUHLIC YYryHHele PaAHATOPH. (eKUHOHHEE
PAIMATOPH COOMPAT M3 OTALHbHHX CeKHUHH, GJOYHEIC — H3 OGNOKOB B
AbDe — '-IE'T‘LIPE: CeKLHH, :

CeKunH PanHaTOPOD B 3ABHCHMOCTH OT UACAA BEPTHRASBHLIX KAHANOS
NoAPasACAAT HA OJHOKAHAJbHBEIC, /ABYXKAHAJABHEE U MHOMOKAHAJBHHe.
B CCCP H#3roToBIAIOT IVIABHLIM 06pas0M ABYXKAHAABHHE CEKUHH, TaK XKaK
OHE JYYLIC OTBCYANT CAHNTAPHO-TETHEHHIECKAM TpeboBaunsay.

(raennHbie cexkudd WIAH GMOKH COCTHHTKM MeXiay cobofi oCpeacTBoOM
HANESeH U3 KOBKOIG 4YIyHa, HMeU{MX HaDYKHYI IPABYIO H JCBYH) DPesh-
6y H DHYTPX ABa BHCTYIA A5 Kiaoya. ITHONesH BBCPTHBAKT OLHOBPEMEH-
HO BBEPXY H BHH3Y B JBe CCKUEV HJH B xsa Onoka. J[AT YIJOTHEHHS CTH-
KOB MEXIY CeKUHMAMH pajHaTOpa CTABAT NPOKNAAKY: NPH DOAAHOM OTO-
miendn {fp a0 100°C —u3 npoKaIagou:a0ro KaproHa, CMOUEHHOTD B BOAE H
NPOBAPEHHOTO B HATYPANRHOH oiudie, A NpW nape HAM INeperperoii Boje
fr>> 1007 C) — M3 mapoHnTA, CMOUEHHOTO B TOPaYeli BOAC.

Homyckaeres npokiagka u3 TCPMOCTONKON PesHHB H K2 APYIHX TepMo-
CTOBKHX MATEPHANOB, OOCCICYHRAIOIINMK MEPMETHYHOCTD COCTHHERHY, (IB5it-
HYIO PE3HIY HCNOML30BATh VA MPOKIAJL0K HC paspeuraencs.
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Turul PaguaTepOB PasaETaTCAs HOo  rabapuTHbIM pasmepam H GopMc
cekunfi. [abapuTnbie pasMepul PAadaTOPOB XAPAKTEPHIYIOTCH MOHTANKHOM
BEICOTOR fy (PACCTOAHHEM MeXY 1EHTPAMH HUNNEALHDIX OTBCPCTHH), noda-
HOH BLICOTOR fig, rAyOuLOR & U CTPOHTETbHOH 1MPRHOGH @ cexiue. TTo Mou-
TAZKHOR BHCOTe PAAHATOPH TOAPA3ACAAOT 1a BhicokHe — 1000 MM, cpes-
e — 500 mM, nusgwe - 300 mm. HawGosee 10HpoKo NPHMCHAIOT CPeidHe
paguaTopul. Kamauil pazsarep HMCCT USTHPE TYFYHHbIE HPOOKH, BREpHY-
Thle B HHOIEJbHAE OTREPCTHA KpaWHHX CCKUHR, ABe H3 HHX — CKBO3HBlE, C
BHYTPCHHCH Desb6Oi 15—20 MM — CJY:KAT Ads NpHCOCHAWHCHEA mpubopa K
TPYOONPOBOLY.

Ha puc. I1.36 mOKazaHBl OCHOBHBIE THUA YyTYHHLIX PAJAHaTOPOB, BHINY-
ckaeMBe MpoMuinLreHHoeTnio, Ianbdonee mWIHpORGe pacupocrpadeHde B Ha-
cTosimee BpeMst HMeeT pasuarop M-140-A0),
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Cranpneie paauatopil B CCCP vsToTOBIAIOT NMANCALEOMN THOA' LITAM-
MOBAHNEIC KoaoHuaThe {(M3); wramnopamitic amcesikosme (3C) u ancro-
TpyGune (KJIT). OuH BHOYCKAIOTEA 1MPOMBILLIEHACCTEIO OJHOPAANHME H
ABYXPSALHBIMA C pACCTOAWMeM Mexuy HLeHTpaMH munmenei 500 g 350 mM.
Ila puc. I1.37, @ 1n0x23aH CTAJLUOH IITaMIOBAHHRIL pangatep tuma M3,
OH ¢oCTOMT M3 ABYX LITAMIOBAHHRIX CTAJBHEIX JHCTOD TOANTHHON 1,5 MM,
CBAPEHHBIX 110 HCPHMeTpY M 00pPAasyIOIHX ADa KOMAEKTOpa KPYIJAOro Ceve-
IHA, COL/INHMOMEecS KaHaAaMy NPAMOYToindol GopMbl. Me:ay Kanaaamu
JIMCTLL COSHHENTE TOYCHHON chRApPKOH. ‘

Takue paguaropn-nadenu (pue. 11.37, £} TO CPARHCHHIO C JHTLIMH
YYTYHHLWMU MUMEIOT IPHMEPIO BABOE MeNhinyIo Maccy, Ha 25--30Y% sewmesn-
Ae, TPeGYIT MCHLIIMX 34TPAT HA TPAHCIOPTHDOBAHHC ¥ MOHTAMK. BJAArola-
Psl MAJOH crponTenbHOR TIyOKIe HX VIOGHG yCraHABIHBATEH OTKPLITO MO,
OKHaMH U Y CTCHHUIL,

Ha puc. 11.37, # nokazan B pazpese DPArMcHT ARYXKAHAABHOTO CTa/L-
HOrO CeXINMOHHUTO DARHATOPA, cOfHpaeMOro Ha HHUONENIX, KOTOPHN R co-
BDeMEHHBIX YCIMOBHAX TOKE MOXKET MMETh BBICOKHC TCXHHKO-3KOHOMHUSCKHE
H 3KCIIYATaNHOHHbIE [IOKA3ATENH.

Cranbuble PagMaToOPH DPEKOMCHAYETCS IPHMCUATL npn obpaboTanHol
TeNNOBHKAUHOHHOI BO/e, KOPPOAMPYIOUICe AsHCTEMe KOTOPOH IIC3MauH-
TeJdrhH0.

Pebpucrote Tpy6ut. Pebpuctoie TpySH #43roTOBISIOT YYI'YHHblE € KPYIJIL-
MH pcGpamu  Jianmo# 1, 1,5 u 2 M, ¢ nosepxHocTbio Harpesa 2,3 n 4 m2
(pre. 11.38). Ha konumax tpyGel upeiycMOTpeHE GaaluLl 1as HpHcoeHe-
HHA HX X @ianoaM TpySoOpoBOA CHCTCMLI  OTOILHEHHH, OpebpennocTn
MPpAGOPa yBesiHUHBAET TEILIOOTHAWEIYHS IOHEPXHOCTE, HO 3aTPYAHAET OTHCT-
Ky HX OT NBLIH H TIOHHIKAeT KO3 (DhULHeRT '

TCILtonepeaun, Pebpucteie Tpydn B no-
MELMEHHAX € MPOJQJLKHTCALHEIM 1{pelbi-
BaHHeM JIOACH He VOTaHABIHBANT,

Konsextopnt, B nocaennue roian cra-
JH LHPORO MPHMCHATLCA KOHEEKTOPB! —
OTONMUTCALHLIE NPpHDOpR, Mmepelalolmuc
TeTA0 B QCHOEHOM KOIIBCKTHBHBIM LIYTEM.

Paccmorpum nexotopsie suam nx, Ha WU
puc. 11.39 nokasan koHBeRTOp «AKKOpI»,
HPE)-[HHBHEi'lE["IHbIﬁ' JJA CHCTEM OTollde- Pac. 11.39. Kohpexrop «Ausopgs

F4 a}

4 -\

8¢

Pue, IL40. KoHrekTop THma «Komboprs

s

& — Hanodannali Opoxogholi: 5 — o D, KOHLLE-
BOH; & -— HuUienueEl KOHICBON
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HESE FKHIME, OBGNICCTBCHHEX ¥ MPOMKWAUIERHLIX 3/aHufl ¢ TemMnepaTypol Te-
naonocrTens go 150°C u zavnenueMm go 1 MI[Ta. Konsekrop «/AKKOpA®» co-
CTOMT H3 IBYX JeKTpocBaprEX Tpy6 AHamerpoM 20 mm u [J-06pasHLX TIa-
cTHH opefpenns, H3TOTORIAEMHEX H3 JMCTOROH CTA/M TOMIHEDA 0,81 mm.
IToBepXHOCTb KOHBEKTOPOS MMOKpHBaerca smanbw FIO-115.

VIcapHasd MeTaMJOeMKUCTh KOHBCKTOpa «AKKopA» 7.b krifakm. TIpomuliu-
JBHHOCTh RBIIYCKAET BOCEMBb TUNOPA3MepPOB KOHBCKTOPOB (NpOXOAHBIX W
KOHICBHIX) B OJHODSAAHOM KCINOJNHCIEH C DJIOMAAAbK) 3KBHBAJICHTHOA TO-
sepxuocts (,6—2 KM ¥ BOCeMb THHOPA3ME[OB KOIBEKTOPOB {kOBIEBLHIX)
B IBYXPAZHOM NG BRCOTE HCHOMNCIHM ¢ NJOLIAALIO SKBHBAJICHTICHK NOBEPX-
KocTH narpeBa 1,1056—3,68 axum. Bricora korBekTopa 300 MM.

Bofee COBEPIGEHHNMY HATPEBATEILHEIMH IpubopaMu ¢ OpeOpenibIM Ha-
rpeDaTedBlEM JIEMEHTOM  BANIOTCH KOHBCKTOD C KOXKYXOM HANOJLALIA
HH3KMB «PHTM», NPCANA3HATEHHBE N1A 0OU{geTBERHLIX 3AAHHA, H KOHBEX-
Toptl ¢ xokyxom TtHua «Komdoprs (puc. 11.40), npenasHa¥enpee mas
KHJLX, OBUICCTBENHEX B NPOMBIMAEGHHX 3ZaHHH. DTH CTadbHhe MPHOOPH
0BAAL210T REICOKHMH TCIJICTeXHHIeCKHMH, TEXHWKO-3KOHOMUTECKHMH W 9K~
CONYATAULHOHHBEIMH KAYECTRAMH.

Ha puc. 1.4} noxazaH MOAOKOHHLLA KOHBEKTOD B KOXKYXe OTOITHTENBHO-
BEHTHARLUHOBHOMG HazHaveHHd. [1OcTynNeHHe HapyXHOre W BHYTPEHHERO
BO3AYXa B KOHBEKTOP H TEIlIOOTAANA Te PCryNHpPYITCE COOTBETCTBYIOUIH-
M KAaBaHaMK. o

Puc. 17.41. OToNRTEIBHD-BE-
THARTIHONH A etOKoHE I
HOHBEETOD

! — narpesaTels K2 TPYS <0,
crup afbREIM opelpeniew; 2 —
KiukyH; § — DepeARKER SHpRH;
f — DEHOTATHBRIIY MeTaAlH~
yecKad ceéTKa: 3§ — Peryinpon-
BOOHHC KEnolapn; 6 -—— aaZHyl
skpaH H3  aclecromemonta,
7 —uwarpevelit  BoO3AYX: & —
Hapywuet BO3RYX: 7 - nose
LYN H3 DOMelleBAA
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Betonisle HarpesaTenblele npuGopn. It IpHOOPH B RACTORIIEE BPCMH
YCTAHABAWBAIOT B J1AHHAX PASAMYHONO Ia3HaueHHw. IIpuGop storo meia
HPEACTABMSIET COBOH SMEeBHK M DPCHC— DECHCTD H3 CTAMBHBIX BOZOIAS0-
NPOBOIHLIX TpyG AnaMerpoM 15 nau 20 MM, 3a1enanrbii B IJIOCKYo GeToH-
HYH LWAMTY TOMIUHHOH 40—50 mm. Oun usrororamiorea us Geroma M 200
i M 280 naotsocteie (00BeMIOl Macceoi) 2200— 2500 xr/m® B 2aBOJACKHX
YCIOBHAX # MOTYT OBITL NPHCTARHBIMH K HapYKHON CTeHe C..OHOCTOPOH-
HeR  Tendomlepesauci  (puc. 1142, g), ¢ JIRYCTOPOHHER Temnonepegaveii
{(pHc. 11.42, 6), a TawKe ¢ ABYyCTOPOHHEN TeIIoNCpegavefi ¥ ¢ OPHTOUHBIM
Kanamom (puc. 11.42, g). TpooGpazoM GCTOHHEEX npHBOPOB  ABJLIOTCH
«TpyOuarsle npubopm ¢ pySamkoli H3 GeroHaw, HaobperenHbie B 1905 T,
naa. B. A, STxumosugeu.

Bosviodl uurepee npeicrasasor nprGops c HATPEBATCALHEM SJeMeH-
TOM H3 TEDPMOCTOHKOrd CTeKJa H INACTMACCH, a TAKKC GecTpyOHEIE TIPUHEGO-
PLl E3 BOMOHENPOHHLACMOro (ierGHa H OGBIMHOrO GeTOHA C IMPOMHTKON Ka-
HAJIOB BONOUCHPOHHIAEMKHMH COCTaBAMH. TagHe OTONHTENLHEBIE npubo-
PH IOKA HAXOAATCH B CTRAHH HCCHeNOBaHHA.

KpurepueM A08 TCIIOTEXHHUECKOH H TeXHHKO-3KOHOMHUSCKON OILEHKH
METAJNIHICCKHX HArPEBATENLHLIX NMPRGOPOB CAYMKHT TENJOBOE HANPSKEHHE
MeTanna upubopa 8, Br/(xr-K), 4ro npemcrasaser BEJAHYHUY Tenacnepe-
Zaui 1puGOPa MPH PASHOCTA CPEAUHX TEMNEPATYD ROBEPXHOCTH MPHOODPA H
OKPYKAIQIICro BO3jlyXa HOMCUIeHWA 8 1°, OTHECCHHYIO K ero Macce:

9=9£1’_
GAf ’
Ti¢ Qnp — KOJARYECTBO TeNNA, OTAABICMOTG nprbopoy, Br;
{1 — macca npudopa; .
?:ul;a}s.lroc'rh CPELHHX TEMOEPATYp NOBEPXHOCTH BPHGOPA H ' OKPYACAIOUICTO  BOBAYXA
np—dnf.

em Goablne TeMMOBOE HanpsAKeHHe Meranaa HarpeBaTeNsHOO NpuBopa,
TeM OH BHrofHee. CoBpeMenHnle nMpuGopH paGOTAT ¢ TEILIOBLIM Hanps-
xennem meraana 0,25—1,3 Br/(kr: K).

Eaunnueil Hsmepenus miaouamu MOBEPXHOCTH HarpesaTedbHBIX NPHGGpoy
Eo 1957 r. cuMTa’cs KBAaZpAaTHHi MeTp. 3Ta BeHYHHA HE OOMHOCTRIO Xa-
PaKTepH308aaa €ro B TelIOTeXHHYCCKOM OTHOMIeHHH, He OTseuaJa Tpcbo-
BAHUAM  TJIAHAPOBAHHA  IIPOM3BOACTBA H pachpeiedennss ux, ¢ 1957 r.
HOBCPXHOCTL HATDEBA DCCX HArPEBATENBHLIX MPHGOPOR H3MEPHEYCR M YKa3si-
BACTCH B IIPOCKTaX B sKBHBANCHTHHIX KBAADATHHX Merpax (sxM). Moa
“3KM>» {IPHHATO (IOCHHMATL [MIOARb BHEWICH NOBEpPXHOCTH CT2HAAPTHO
YCTaHOBJIEHHOrO NPRGOPA, Yepes KOTODYO Gpu cpegHedt TEMITEpPATYpe TEn-
JOHOCHTENA B nprbope 82,5°C u TemnepaType BO3aAyXa B moMemeHHa 18°C
nepeaaeTed TEIIOBOA NOTOK MomHOoCcThlo 506 BT, 3a CTaHgapTRYI} NIPHHH-
MAETCH OTKDHITAH yeraHOBKR NPREOpA y HADYKHOA CTEHH C DIHOCTOPOHHAM -
APHCOCOHHCHHEM €I0 K TpyOaM, NpHUeM NBHXeHHe TeMJONOCHTENSd B npH-
GOpe HONKHO GUITE IO €XEMEe «CBCPXY — BHH3Y.

Ilpu 57X IOKA33TEqAX pacxoy BOLH B nprdope va 1 3xM

g,6.606
4,19¢95 —70)

g= = 17,4 Kr{(n-M2-9xM)

1 ROIpPHNAEHT Tenaonepesads npubopa

506
e 2.K),
£ T 7,88 Br/(m:-K)

(OCHOBHEIC TeXEHKO-3KOHOMHTECKHC IOKAIATEIH HEXKOTOPRIX HArpeBaTein-
HRIX NpUOOPOB, RHUYCKdeMBIX NpOMBILICHHOCTbIC, NpUEefedn B Taba, 11.7.
Koaddwnnent nepepacuera [OBEPXHOCTH MprGopa ¢ M? B DKM, NpUBeICHHE
B Ta0AMIe, 14CT BOAMUZKHOCTL CYAUTH O coBeplitencTie npufiopa & TenAo-
TeXHHYECKOM OTHOWICHHH, '
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§ 70. Pasmewene u yerauorua HArpeRaTenbHLIL npubopos,
Mpucoeunenue ux k TpyGonpesogy

Harpesaresnnbie NPHGOPE CHCTEM bt IEHTPANLHOTO OTOI/IEHUS pasMcHIamT y
HapyHLIX CTeH, NPEHMYNIECTREHHO NMOJ OKHAMY, TaK KAK TG YMeHbIUIaeT
XOMOIHBIC TOKA BO3AYyXa BOJNH3H OKOH, Urafisl NpUBOPLI MeHhUie BBICTYIIAJH
B NOMCINERHE, B CTEHE YacTO Ae/aiT HAIUM rayGmuofl 130 MM, Llpu Takoi
Fiy6rHe kK03(GHIUCHT Tenaonepegauy NpHOOPA NPUHEMAIOT TAKOI e, Kak
¥ A4 NprGopa, YCTAHOBACHHOr0 6e3 HHILM.

MUHHMAABHR® DACCTOAHAS OT CTPORTENLHHIX KOHCTPYKIME 3TaHHs 10
OTOLUTRNBHEIX NPHGOPOB NPHBeAENL Ha puc. 11,43,

Tan rarpeeartenbroro npufopa apamxel BHOHPATLCH B COOTBETCTRHU ¢
X4pAKTEPOM H La3HaueHHeM IAHHOTO 3/AHWY, COOPYKENHT W 1OMEeLleHHT.
TIpH NOBHIMMEHHEIX CAHRTAPHO-THIHEHHTECKAX TPeBOBAHHAX PEeKOMEHIVIOTCN
NPHOOPEL € Ta KON NOBEPXHOCTRK, JIYUIHE BCOro Ma HedBHEBIE, COBMEITEHH kIR
CO CTPOHUTEALIDIME KOHCTPYKIHAME; IIPH HOPMaJbHBEIX CAHHTAPHO-THIHEIIH-
YECKHX TPeGORAHUSAX MOXKHO NPHMEHSTH npHOOPH ¢ rAaAK0d H ¢ pebpHcToR
NOBEPXHOCTRIO, NpHYeM CHeAyeT BHOHPAtTh He GoNee OLHOFO-IBYX HHAOB
HPUBOPOB IA BCCTO 3/I2HHS, NIPH AOHHMKeHH X CAHHTAPHO-THIHEHHUSCKHX
TpeGOBAHUAX B NUMEIUEEHX, Hpe/HAa3HAYeRHEIX Ao KPATKOBPEMCHHOID
NPCOBIBAHKSA JIONSH, HCMOMhi0RATLCS IpubOpH nwGOro BHAA, NpeslofTe-
HUC CIEAYCT OTAaBars HPHOOPAM ¢ BLICOKHMHE TeXIIMKO-3KOHOMEUCCKHMI
IIOKa3aTelidMH. PexoMeHJaunu no #b6OPY HArpeBaTe/bHEX - npaBOPOR A
Npeieqbaas TEMICPatypa Ha HX TOBEPXHOCTH INpupchedsl B CHull
H-33-75.

Harpeparenbible MpHGOPE, YCTRHABJHDACMEE B JeC THHUHEIX KACTKAX, HE
AOJIKHBE BEICTYTIATh H3  IMIOCKOCTH CTCH Ha  YPOBHE ABHKCHAS J0Led B COKpa-
MATh TpeSyeMylo HOpMAaMH UM pHUY MaDINeH H AOIA VK. CONTACHO CHull
H-33-75, B 3821HAX He BRDIe YeTEIpeX srawesd HArpeBaTeJbHER (IPHOOPH b
JECTHHUHHX KAeTKaX CACIYeT YCTAHARJHBATL NPH BXOHE W HE HePEeHOCHTh
HacTh HX HA MAOILAZKH. YIToBh sBoza B TPYGONpoBRoie He 3aMepaaJjia, He J0-
NyCKAGTCH YCTALABAEBATE OTONHTENLHLIE JIPHGOPH B TaMGYPAX JICCTHHUHEX
KJICTOK, COOGLIAIONIMXCA € HAPYXKHLIM BOIAYXOM, 2 TaKKe Y BXOZHLIX Ha-
PYKHBIX OJHHAPHYIX ABepeH, JIeCTHHURHE KMeTKY MHOIDSTANNLIX 3/ aHAR
(Werbipe sTaxa u BENDe) pexoMengyercs 00OrpeBaTe pPCURpPKYAAIHOHHEIMA
BO3LYXONATDEBATEAS MR (KONBEKTOPAMM), YCTAMABJAHEAS HX B nepBoM atra-
He (puc. 11.44) u npucoesausss K TpyGonpoRosy BHICOKOTeMIIEpATYPHOM
BOJLBL. : :
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Puc. 1143, MAupMAneNLe paccToswEa ov CTPOATRREHEFY KONCTPYEUMA [ID DANMATOPOR W HORBEXTODOM

@ — G0 paARATONOR B OOMELUeHMEX s4adHh Neenic-Ipo M AKTH{eCKH Y, CAILATOPHS-KYPOPTHLIX W jor-

CKHX YYpeXieHHHA, &— g0 PHlHSTODOR B TOMULEHHAX o HOPMARLAEMH CARNTADBEO-THEH THYSCRE MY

TpeB0BAHEAMI; £ — A1) KOHBCHTOPOB HACTEHHOMD THNR «HoMbopTr B moMemenway agsaRd ® coopy-

HeHHA pasJHYR0re Hasgauedlks; &— a0 FKEMIBERTOPOR MUIHETYCHOTD THUR B HOMEWlCHHAX BAAHHA H COO-
’ PYMERNA PAsJUTBOMD HABNAYRHHA ’ : .
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Pue., 1144, PonApKyAAUMOHHLA ROXIFXOHATPLBATENR AAA CTOMNSAHA XECTHHYHME KALTOK
] — nogaiolian TpySd, 2— ofparHas Tpyfa; I — nalpeBaTeabHBIA 3asMeHT

B nomeutesusx GOJBUION DHICOTH! MPH HaAuud (oHaped HAM BTOPOTO
Apyca AT HPeAOTBPAUISHUS XOHAGHCAUHH BJIard Ha Orpamiaidiiix KOHCT-
DYKIHAX KHOCHA TPHXOAHTCS YCT2HABJAHBATH l.—1fy YacTp I[TOBEPXHOCTH
HArpeBaTe bHbX Npropos B Bepxucit 3oHe. I1pubopH He cleyeT 3aropazku-
BaTk MebelLio, TAK KAK 3T0 VMEHhHIAeT WX TCILICMeperauy H 3AaTPYAMSACT
oancTKy 0T whnn. Orpaxzenne (yKpeTHe) npHGopa ZOMYCKaercd NpH cie-
LHAJREOM Of0CHOBaHMH. T1A0UMALL KHBOTO CEUEHHS OFpaXAcHHA JNOJXKHAE
6UTL He Menee 709% ofimel naomanyd ero. B #HILX 3JaHHAX Leaath Orpax-
JIEHWY LA TpHOOPOB HE PCKOMCHAYETCSI.

Ha Temnonepenady OTCUNTEARHLIX NMPUHBOPOB BAHNET TAKe HX OKpacka.
Hanpumep, npu NMOKPLITHH AJIOMHHHEBOR KPACKOH TCIIOH3NYYAWOLIAR CHO-
coGHOCTL TpHGOpa cHEkaeTeA Ha 7---10%. OKpacka LHHKOBHIME GcannamH
U Geloff SMaThio Ha TCIVIONEpeAauy RAMSAHHA HE OKasupaer. HarpepaTemminic
npAGOPLE PasMEILAloT B UOMEINeHHAX TaK, YTOUH B CHCTEME OBLI0 HAHMeHb-
LI YHCI0 CTOSKOB H OTBeTBJIEHHA K WM HMCIH HEOOJBIYIO MJIHRY.

B ARyxTpy6HHX W OHHOTPYOHBIX CHCTEMAax ¢ BepXHCH pa3BoAKOHl Hawbo-
Jee IeAccoobpasHO pasMenlaTh NPAGOPH IO OTHOWCHHK) K CTOAKAZM TZKUM
06pazoM, 4rohW KamABR CTOAX  MMel ABYCTOPOHHIOW — HAarpysxy
{puc. 11.45, a). K cTofikaM, GATIOMHM OpPAGOPHL JIECTHHYHBIX HJIETOK,
Heslbasi TIPHCOCHMIATL TpHBOpPW Apyrax noMcmeHu#. TTnTanne npHOOPOB
JECTHHTHHX KJATOK PEKOMCHIAYETCH OCYWeCcTRIATh DO OXHOTPYOHOH nNpo-
TOUHON cXcMe. 1IpHCOBAKHeRHe OTONUTENBHEIX Hpu(OpoB HAa «CIENKe»
(pute. 1145, 6, 8} ACNYCKACTCH TOABKC B NpeienaX OAHOTC NOMellerHs, 32
UCKJIIOUCIIHGM KYXOHb, KOPH/JAOPOD, TYANETOB, YMMBAJIBHLIX H APYCHX BCIO-
MOraTeJBHEY NOMCIICIHH, TAe HX MOXHO NPHCOSHHHATE & NpubopaMm co-
couHel KOMHATHI M HA <clignkes, HauGouee neseccoGpasiio NMPHOCGPH HA
CCHENKEy NPHLORARNATE K CTORKY JIO nuaronasbHol cxeme (pue. [L45, g).
MMpubopil Ha <«CUelKe» B TEHAOTEXHHUECKOM U FUIPABMHTIECKOM pacueTe
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&/ , paccMarpuBaloTes kak oaui npubop. Ha
| _ .;;] pue. 1145 2 wokazano nprcoe HHEHTD
II_IMDH:‘ ' TupHODPOB CEHaY — BHH3, HMeloillee Hpud-

1 MCHCHHC B IBYXTPYOHLIX CHCTCMAX . c
HHMHEN [PA3K0 KO, - '

8/ oo & P :
! efpHCcThle TPYOH  YCTaHABIHBAIOT
T ] L i*'i r 'f, ]"" B OAMIl HJK, B caydac HeoBXOIHMOCTH,
el - ‘L“_?_—:['_-_,.-_ B JIRA-IPY PAJA B BEPTHURKAABHOH [LI0C-
. : KOCTH H MPHCOSARILIOT K TPYSONPOBOAY

Pac. 1145 TIpBcoSRNaeHne TATPERATCABHER € MOMOIEbI [1’:-.J'IHHH,E5B- HDH BEICOKHX 114~

npubopar 1K rpydnoponnay PAMETRAX TeIJTOHOCHTRMA (Hapa, nmepe-

ITpeTOH BOOBI) Heohxoammo obcerneuy-

BATbh BO3MOMHOCTE CBOONIMOFC YAJNMHEHHS OTBeTBJAeHHR K npubopam. [Ipn-

GOpPLl HABEWIHBAIOT TOJMBKO NOCJAC OWITYKATYPHBAIIHA [OBCPXIIOCTEH HHLI
CTCH B MeCTaX YCTAHOBKH NpHGOPOB. :

§ 71. OnpesencHue HeoBYOLHMOM NOBEPXHOTTH
HarpesaTenbHbIX NnpuSopos

Jas nmoajep:kaHHs B NOMEINeHHH TpebyeMoN TCMOCPATYPH  INcOBXOTHMS,
ITO0LE KOJHYCCTDO TCIA, OTJIABAEMOr0 HarpeBarTedbHRMH NpHicpamu, yc-
TAHORJIEHHBIMH B HOMELIEHWH, COOTBETCTBOBAJIO DACYSTHHIM TEMIQMOTEPsIM
HOMeIIenu s, =

Koangecrro Temta @, Br, oThagaeMoro npufopoM, NPONOPLHOHANBHGC
MO AAH NMOBEPXHOCTH ero narpeBa Iyp, M2, KO3 OHUNCHTY TCIIOMCPELAnM
npabopa & W PASHOCTH TeMNepaTyD TeIJOHOCUTENA fp B NpUBOpE M OME-
BaWNero ero Bo31yxa IIoMellaHHS fx.

HMcxogs H3 3TOrO, MOMKHO HATHCATH

Qpace = Fup & (op — 1a)s (11.35)
OTKY/1a ' _ -
] - (11.36)

IF.‘ .
up k (ECD—IB)

-KosddmuienTtnt Temaonepesany HEKOTOPHX LATPCDATCALHENY NPHBOPOS
upH {op—I5==64,5° npuseaent o Taéa. 11.7. o
Cpenugs Temieparypa TeMJIOHOCHTeNH B HPHOOPE NpH DBOAAHOM OTOI-
JBHHHM pABHA -
' vt 14

fcp= 2

rae Iy — TeMMCpATYRE TRTMIOHOCHTEN NPA BXoge B npubop, °C:
fo — TEMNEPATYPA TELAOHACHTENR NPR BEEXOAC B3 upubopy, °C.

B cucTeMax napoBoro oTomNeHHs lop IPHEMMAIOT B 3aBHCHMOCTH OT Ja8-
JdenA mapa. Ilpu jannennu pue<20,07 Mlla fp==100°C, npn pasz=
=0,07 MITa tcp==fnupa 1P COOTBCTETBYIIIIEM 1ABJCHHH. '

Ilpe ydcte nononuuTeabHbiX (BAKTOPOB, BIHAIONRX HAa TEUOHEpeLady
npudopoe, popymyaa (11.36) npuaimaer oGyl Bug :

- QPva . . '
an _ k (tcp . rn} ﬁl'ﬁ2ﬁ3’ ﬁi‘-’ (II -3?)

rie P — KospHAKEHT, YUNTHBAIOUINS OXJAXICHHC BOAM B Tpyfax (rafin. 118);

P2 — KkooQubuuuenT, YURTMBAIOMWEH cltocod yeranapky npusopd;

s — Kospduubenr, YuHTHRACILHT enocof NOABOIKH ACIMOHUCHTENS X HarperRaTenLHOMY
IPHOODY M OTIOCHTCALIIG PACXO BOMNA “epea Npudop (taGi. 1L9); ' '
ﬁ;—KOSd}rmeHGII"T, YUIUTUMBR0WILHA 9HCTO CeKNRH B NMpHEOPE o LUPURYMAEMHA pABHRM:
UPH MHCAE cerllui ne natd— 0,95; ot B no 10—1, ot 11 no 20— 1,05, Goaee 20 —1,1,
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Taénuuya LB 3HadeHusn HO2PPMUMENTE [, YUMTHIEAIOWErO OXNaNcheHWe BOfhl
e TpySONpoBOAax cMCTEM DOARHONO OTOMNEHMA € MCHYCCTEEHHOK UWpHYnAnWed

l-{n.c:[{i)% 3Ha9eHHe ﬁi BTH PACCUNTIRAC MO ITHHGE RH 0RO GKe TEY00nposo on
'BBT;I:::HH CKPLITOR | OTEPRTOR
OpuoTpyfiime cHCYeMBt ¢ BepiHeR pasBoAKCH
2 1,04 1,03
3 1,00 1,04
4 1,061 1,04 1,04 | 1,03
b 1,05 | 1,04 1,041 1,05
G 1,061 1,05 1,04 1,08 ] 1,04 | 1,03
JIayxTpyiHbte CHCTEMM C Repxheldl passopkoil
2 1,05 1,06
3 1,06 | 1,04 1,05 11,03
JBYXTPYGHBIE CHCTEMB ¢ HHMHEH PaIsOpaxod
3 —_ — 1,03 — -— 1,05
4 — — 1,03 {1,05 —_ e 1,08 | 1,1
H — — 1,03 11,031,058 — —_ 1,001 1,06 1,1
3] — — — |1,03]1,03]1,06] — _ — 1,06 | 1,061 1,1

HpuMmevanun: 1. 3nadernn B 479 CKPHTOR  HNOKTAIKH CTOAROD B NOAROJOR 22-
UK TPH OTCYTCTBEM M3OAsiInd u HATHIHE DOITAMIGX OePEMHYEK B DepTHKAIBHEX Go-

pasnAax.

2. MMpy ecrcciBCiIol NEPKYJIMAN ROJL OnpeienseTca JeHeTRHTERbAOS OXJNaKASHHe
ge B TpyDax.

3. 3uauerna Br BepTHKANBHEX OLHOTPYOHBIY CHCOTCM ¢ lLlKleHd DASBOIKCH cM. B

CH 419-70 uan » cnpasonnolt mTapaType [24, 28].

TaBbnuua I1.9 HoxhgmuueHnr [; yuHteiBaowMi cnocob
noABofAKM TERAOHOCWTENf K HAFPABATENbHLIM NpHSopam
M MIMCHEHHE TERNAOTAAYH B JARHCHMOCTH OT OTHOCMTEALHOTO

PACXOAS BOAKI

. 2rayenvd fis n?m TOLECAES TeOHO CHT oG s
e
[ ]
fgm — - —_ MTpamevanus
& 913 :' | { } |:! [. Ipu Tennonocutene na-
E2 | - —— == = pe aam pocx NpuGopoOB B
o= a TCILIOUOCRTENe  GOA¢  BIA
a neOpHCTEIE TpyG M pera-
0,5 0,91 0,93 3,05 CTPOE W3 TAAIKHX  Tpyh
0,7 0,96 0,97 0,98 NpHHAMATE Bs=1.
1 i 1 1 2. OTHoCHTeLHEI
2 1,02 1,07 1,06 pacxon BoAL £ ¢CIb OTUO-
3 1,03 1,12 1,04 WetHe QAKTHYECKOTO pac-
4 1,04 1,15 1,12 xona BomM na 1 3KM Ba-
5 1,05 1,17 1,14 rpepaTeaRHOTG NpAfiopa K
G 1,06 1,19 .19 yeRORIOMY pacxony
7 1,06 1,21 1,17 17,4 krfu. .
Buace 7 1,07 1,23 1,18

Mpr nasmavensl KO3QOHHUIHEHTA o HCXOAAT M3 CARIYKNWNX  JIAHHEIX:

a) upufBop YCrauoBACH ¥ CTCHLI HC3 IHWN M IepekpHT jJOCKoH B BHie
nodoxoHuMKa Ha paccroasud A or npnbopa {puc. 11.46, a); npu A, pasHom
40, 80 w 100 mM, DBeanumuna fiz COOTEBETCTBCHHO paBHa 1.05; 1,03 v 1,025

§) upufiop ycraWosaew B creHHoll nunic raySuioli Oosee 130 MM Ha
paccTofAlNH A0 NOJOKOHEHEAa A (puc, 11.46,5); upu A, pasnom 40, 80 n
100 sm, Besitunga P cooTBeTeTBeHHO papita 1,11, 1,07 u [,06;

B} NPHOOP YCTAHOBJIEH Y CTEHH 03 HUIIW M ZAKPHT ACPCBAHHLIM WKAE-
oM 0 LeagMu B ere ncpearedl crellke Y II04a H B BEPXHEA A0CKe
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Puc, 1146, PasAnanme CHOCOGH YCTAHOKRUM HAFDCBATEIBHNX npRdopos

(prc. 11.46, 8); npy wupuue wenw A, pasaoft 260, 220, 180, 150 mm, mesu- -
YHHa fiz cooTBercTeesny pasra 1,12; 1,13; 1,194 1,25;

r) npnSop yCTAHOB/AEN, KK H B NPedBAYIEM cayuae, 20 wWeis A sepe-
3aHa He B BepXHCH TOPH3CHTANKHOH JoCKe WHAabda, a B BePXHed 44CTH me-
pentcit crenku (puc. I11.48,2); npu A=130 mm Besawuwna Pp==12, ecau
LeNTh QTKPHITA, B [fo==1,4, €C/IN NIC/b 32KPHITa PRIIETKOMN,

A) npubQp YCTAHOBNEH y CTeHH 0€3 HHLIW H 3aKpLIT MKAQOM! B BepX-
HCH JocKe 1kada NPOPesana Wenb 5, WHPHEA KOTOPOH He MeHEe FAyOHHK
npubopa (puc. 11.46, 8}; cnepeay mkad saxpuit depensuuoil PeNTeTKON, He
AOXOAAMEH A0 HOMa He MeHee vem ua 100 MM, npw aTHX yCAOBUAK Pe=1,15%,

OTHOCHTCABHBI pacXod BOAB g, KT/ (4-3KM), onpeseasieresd no dopmyne

- 7,98 (A — 10)
g Map— 11,8 | (11.38)

Flg Afp -— PAHOCTE CPRAINX TeMOSPaTYP TCUJAUHOCHTEAH K HATPCBATCABHOM HpHfnpe o
OKPYHEIIETO RORAYXA, TPAA; . _ :
Afpp — nepenas TeMAEPATYD TEMACHOCHTCTH B OTOHRTCALHOM apudope, rpay,

(JleiyeT YUHTHBATL TOHRAONEpEAady KeH3OJHPOBaHHL MH TpyBonponona-
MH, APOJOKCHHLIMH B NOMELICHHH, YTOOH CIKOHOMHTE HA YCTALOBKE HArpe-
BATEJARHBIX HPHOOROB,

Tensronepeaaya TpySonporoamu onpefeasercs no gopmyae

QTp = Wy tkb (fp 1), (11.3%

rie dy — HADYIHEIH JuaMerp, M

{— REHa TpYOH, M;

& —— kosdupUlHeHT Tennanepeiayd rlasxuax tpyf, Br/(m2.K):

fv ~— pacdeTHaf TEMMEDATYPA TeMIOUOCHYCad B Tpybonporons, °C:

Iy -~ PACUETHAS TEMNEPATY]A RONYXA B DOMCUWEHH, "C;

b — nompaboukbll KOIPOHUAERT, YIUTLIBAICILLA MECTOPACTINIG HegHe Tpyv0, pagEWA 1 -—
A7A MOADOLCK & uPHGUpaM m ¢cuenxkms, 0,0 — ana BCPTHEAMWREX TPYH {cToxakoB); 0,75 —
An GOPATHHX TOPHIOHTHARHBX TPYR ¥ Toaa NoMewCHHA; 0,25 — s moLayiux TPYE
MO HOTVIEGM,

Ipu yueTe TeNAONOCTYIENNA 0T vpy(onpoROIOR O6IIas {popmyma nan
OnpejeNeHRsd HeOGXOAHMOR 1J10WanH 0BEPXIIOCTH Harpega OpulOPOB HMe-
eT BHJ,

Q"“Q’rp
op B (f[_‘,p _ tn) ﬁlﬁ?ﬁa'ﬁ-l ( }

Inomaae MOBEpXHOCTH Harpena Fup upuBopos, 3KM, OTpEeaneTcss Ao
dhopMyIe

j“aum = M" _'F'rp- f” Al)

Tanm
TEE fauw — TEOMOOTAANA | axM, (Brlakm).

* Coraacio CHull, nexoparirAse YRPHTHA HE AOAKHE BAIBBATL YOAENGHUA HUBEpX-
ROCTH Harpena Lpubopus Gonee wear Ha 15%, .
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Temaoorjauy | 5kM guuw, BT/3KM, oUIpeaensaor 1o GopMyae

Foun = 3,28 (Afr — 10) Bz, (11.42)
FIE £ —— UOUPHBOMHEED KORQEHUALHT, 3aBHCHILHA OT CRewu Nonaun rojw B npnfep (aas
CXUMBL €CBUPXY — BHHSY =], <¢cunay — pHu3» z=09 K mpa cxeMe [IORAUH <CHH3Y —

Bacpxr z=1{,78}.
Beanunny Fop, 3KM, ONPeAegAIOT 0 GOpMYyIaM:
aas Tpy6 d=32 MM
Fpp == 1,780y in; {11.43)

ANS TpyVG d =32 MM
Fpp = 1,56ndy l5. (11,44)

[Tocae HaxomACHHS Fayy 4MCTQ CEKNHA B pazHaTopax ONPCACASETCS IO
hopmyae

o 2 Bas (11.45)

ISHM

tAe fuew  TIOWRAP UCBCPXHOCTH HATPLBR OUHON CUKUME PAZAHTOPA, UPHHATOIO K yoTa-
HOBKSe, ZEM. .
[Ipi okpyrieHdn yMesa CexuHi B PRUAWATOPE /IO LSOO YHCAE pacuyer-
HYIO RJIOMNajb IOBEPXHOCTH HArpenBa MOMXKHO YMEHLIIHTL He G0Jee 4yeM Ha
0,1 M.
B npoungcce onpegenesns HeaBXOIUMDHA HIOMANH NOBEPXHACTH HATPERA-
'I(‘E.JII%HI:I}I(I HpI){GD‘pOB CRXOZHEC H ROJAVHACMEE JaHHME BIOHCHIBAICT B 6/1aHK
taba, 11.10).

TebSnuga 110, Orenkrensieie apwbopbi

= .
. m i -~ IMonpanouame Maooa s !
2 ,‘i 5 §§ g ||H koahunnest |, < IoBepiAOCTH 'E' =
[=] b =
(=T | [T H ™ 1 Ed
= =] o 2z 5 ; o N sl
$| 28 | 5| 55 |2z B 3¢ Egz o ; = I T -
gl em| 53 o |5EC) 8B ekl g} B | <0 | B %
tlen | 22t 82 |22 w8 vEdE| o Hi ™ 2 % B
HIEIH B IR AR R E
= = m o= adx 5 r oo .
351 BT | B |55 8 g3 HEREHEHERE
BleH [ 03 | OBF |&A& = . i 2 s T
1| 21 3 4 5 s 7 | s8|lo | 10| u | 12t 13} 14 |,

§ 72. Tpybonponogsl CHCTEM HEHTPANBHOrO OTONAGHHA, MX
RAIMEULOHME [TPECCHPORKA] M MOHTaM

Jag enerem 1CHTPANLEOTO OTONISHUS ¢ TEMJOHOCHTENEM BOJIOH UMM nHa-
poM UPHHAMAKTCA CTANLHLE HEQUHHKCRAIIbe YeRipe BOJAQTA30NpOBOLHbIE
tpy6u (FOCT 3262—62), TpyOm suextpocsapune (FOCT 10704) u TpydH
Gecmosube rapsdyexatanne (I'OCT 8732—70),

BoznoragonpesoiHee TpY0E PasACRARTCA N0 TONUIALE CTEHEU HA OOBIK-
HOREHHLIC, VCHJeuHble U Jjgerkde. Hopmannnaw janwa ux 6—7 M. HanGonaw-
ee IIpHMeReHve B TCXHHEE OTOHNMCHHA HMEMT BOAOrasMIPOROHERE Tp__yﬁbl
o6HKHOBeHHBe, TpyGol alekTpocBapHiic H GCCUIOBIIEE NPHMEHAITCA B OC-
HOBAOM JAA MACRCTpadpEBX Tpybonposoacs. CoefAHHAWTCS OHH HOCPEXRCT-
BOM CBADPKH Y € 1OMOLBK (PJIAHIICE.

Boaorasonpopogaue TpyGu OTiHuatored Goaee TOJICTLIMH CTEHKaMH H
HajlUMHeM Ha WX KOHIZX pe3nlpl. Jhast CcoeiHHeHHd RONOTA30TPOBOAHBIX
TPYG, HAMEUCIHA HX HANPABACHUS HIW ATTAMETPA TPHEMCIAIOT COSIHHHTENb-
Hyle yacrd (MyQTLl, TROAHUKH, KPECTORMHE, (pyTapkn). B rex ydacTkax Tpy-
GONpoOBo1a, B KOTOPHX MOKET BOZHHKHYTL HCOGXOAHMOCTL B €ro pasfopke,
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Pac. 11.47. ®acoumuks uacrh TEYh, TPHMEHAEMHE nPH MUOHTAXe CHOTCM OTOMACHEA, o cnocofu cowpu-
ACHHA Tpy¥G

} —wydra: 2 — gorrtprafka; 3 — Kpectomyua; 4 — TROMHUK; § . cosiuHeRBe TPYE ¢ NOMOWBID MybTH,
£ -— pasheMHoe COoe/HieHme; 7 — ApHAHol mryrek; & — duininenoe cosguHensie © oToopToBkol KOHIOB
Tyl ¥ — dutannesos COSAMIGHHE ¢ UDHEADKOH ¢AaRled X TPpyHam
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Pac. 1118, [Mporaaara MATHCTRAIRHOCO TPYGONpPOROAA HA GCPAAKC  3ADHHE (PACIENDMTCABREN COCYR

YCAOHHO He OOKa32H)
@ — BOIM3N HADYKHLIX €TCH; -~ B CCPCAMEC 3A0HUA

[ :n_"l"—.'!_—E' 'a—;?i = r—ae "_:."—‘r_:"' —* ":"':'T'E"r;
FRET iR gy m
:—:rt‘JrT-'j——‘ﬁl = #—‘Ligi—l_q_:_. .;“ f E*-E‘:“;ﬁ_ _.s‘:ﬂ'%:!:’.

Pac. 11,49, Maan TeXHHTeCKOro MOANONLA MOCEKNMOHHON cucTemn OTONACRHA AHKHAOTO AdMa ¢ OPOKIAR-
golt TpauIwTHAX TpYOONPOBODCE TENAOROH CETH BAOAL INAHMY .

! — renmosoll uyuRE

NpefycMaTPHBAIOT Pa3beMHOe coefnHerHe (CroH), HpeAcTanAIoNes cofoi
Kycox TPyl aawnair 100 uau 300 MM ¢ KODOTKOH K AAMHHOH pe3nboil ma
KOHIAX, C [1aBepHYTOH MmydToii n kowirpraiikok (pnc. 1147). 1lpn coenude-
HUH H paghejHHeHER TPYO MydTa ¢ KoHTpraiikoh no juiiHHOR peaple nepe-
FOHACTCS B COOTBETCTHYIOIIEM HAUPABJICHAH. JJI9 YIIOTHEHHS COeMHEHH:H
NpR TeIUIONOCHTeIe ¢ TemnepaTypoi ao 100° C HenojgnsyoT JpIANYI0 MPIL
i MMACTY, U3TOTORJASEMYD W3 CYPHKA H oJHOH. [Ipu meperpetoli Boje W mape
B KaycCTpe VIVIOTHHTEIHA NpuMeHswT acfecToBLIA IWINYp Ha IpagHToBOH
nacre.

Tpy6onpOBOAK CHCTEMBI DTOIIEHAH NIDJPAZACAANT Ha MATHCTPAIH rops-
yel ¥ OXJANEHHOH BOALI NIPH TCIIQUOCHTENS BOLR M MAPONPOBOJL H KOH-
LEHCATOIPOBOA NMPH TEILNOHOUHTESE TTape, a TAKKC 114 OTONUTENBHEIE CTOSKE
H .OTBeTBJeNUS K NpHdopam.

“CxeMy MPOKNanKkH MarucTPAJdLIOrO TPYGOAPOBOAA CHCTEMEL ROJIAHOIO
OTOMNJEHHA ¢ BEPXHCH PAagyOAK0R  Ha 4YCpIake 3Jallisg [roxasansl na
puc. 11.48. llna monTaxka u pemoxTa TpyGouponc/a Goaee yao6HON ADIACT-
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¢ CXeMa MpPOKNajKH BOJH3UW HADYHKHHX CTeH, HA PACCTOSIHHH QT HHX
1—1,5 M. B oTgeawHLIX caydadax TpyGOOpoBOAN NMPOKIAALIBAKT NOL GTOJ-
KOM BepxHero »Taxxka. IIpH HH:KHell paseojke TpyQOLPOBOJAL YCTPAHRAIOT
IIZKC BCCX HATPCBATCALHLIX MPUGOPOB, T. C. B TOABAJIC, B NOANOJLC HAH B
HOOJABHbBIX KAHATAX Nepporo 3TdKa.

B saamusx B CcOOpyMENHsAX, BO3BOANMBIX B paiionax Ccepepliofi kanma-
THYCCKOHA 30WHDLI, TTpOKJAagka Tpy(onpoBo/ia Ha 4Yeplakax o % [IpOBeTpHBAC-
MBLX [LOJUIGJIBAX He AONYCRAeTCS.

Jag THIOBEIX KHJABX JOMOB, COCTOSIINX . U3 OJHHAKOBLIX MOBTOPAIOIINX-
€A CEKIHH, NPHMEHMETCH HOCEKUMOHHAS HHKHEA DAROAKA, HPH KOTOPOH
JIIS KAaA0H CeKUMH J0Ma OCYILECTRASIETCN KAK OB CaMOCTOATENBHaS CH-
crema (puc. [1.49). :

TpyGonpoBG/ K NPOKAAARRAKT C YKIOHOM He Meuee 0,002, B cdereme
ROJSIHOTO OTOIIEHHST ¢ eCTeCTReNICH LHPKYAAURCH YEIOU yEeJ JHUHBAaeTCH
Ao 0,005 0,01. OrtonnTedbHBle CTUSKH, KAK UPARMIO, PACHOMATAIOT ¥ HA-
PYXHBIX cTed. B yraoBeX NoMelledldsx dX CASLYET YCTAHADJIHBATE B YIVIAX,
00pa30BANNBIX NAPYMKHLIMH CTCHAMK, UTO(GH NPeJOXPAHHThH CTEHLl OT Chl-
pocTy H npoMepsaHus, Ecau cTORKH M HOABOAKH K OPHGOPAM HPOKJIAALIRA-
T OTKPbITO, TO PACCTOSIIHE OT MOBCPXIIOCTH UITYKATYPKH 10 TPYOLI AOMAKHO
OniTL 2—3 cM. K cTeHaM CrTOsKH KPEUST PasbeMHbIMHE XOMYTaMI H3 H0J0CO-
BOH CTHIIN,

CkpHTas npokaaaka TpyG (B 6Oposgax) NpeAycMATPHRAETCS LA IOME-
LCHHHA, K KOTOPBM UPLJABRBASIOTCS [IOBHIUGHHEE CAHHTAPHO-THIHEHHYECKHE
U geTeTuMeckKde TpeboBaund. UWTo6Ll NpCIOTBPATHTL ABHAKCHHC BO3AYXa IO
G0po34aM, KOTOPOC BLIZLBEET JIONOJAHTENhHME BCCIONEIHRE TOTEPH TEIIA
TPpyGOMpoROAOM U MOXKET OHTbL ONACHBIM B CAYYae BOIHHKHOBEHHS TI0Kapi,
peayCMaTPHBAOT TOPH3OHTAMBHEIE DA3/ENKH B TLTOCKOCTH MeXIy3TaXHOTO
IePCKPLITHS.

Tpy6r, npoxoasuiue yepes mePCKPHTHS, LIOMIATKKE JCCTHEUHLIX KJIETOK,
BHYTDEIIIHC CTCHEL H T. 1., UPOKAAABIBAIT B THAB3AX (MaHXeTaXx) H3 KpO-
BeJNBHOK CTand HAM H3 0Opeskoe Tpyd ¢ 3aszopou 1-- 1,56 Mm, urobu obec-
NeTHTh HX CBODOAIOC NCPCMElIeHHe TPH TEMIEPATYPHOM DACIITHPEHHM.

B cucTeMax MapoBoro OTOMJIEHHA U8 NOIVIOUIeHHS YAIHHeHHS TpyS npr
HarpesaHuy Ha NpAMOIHICHIBIX yyacTKax GONbINOH MAHHBE CTABAT KOMICH-
caTope., B cucTCMax BOAAHOTO OTOWIEHUH, T/ KOGeGHaHAS TEMIRPATYB H
JANHHA NPAMOAWHEHHBX YIACTKOB CPABHHTENLHO HEBeJIHKH, & TAKKe HMeeT-
CH MHOTO YIJIOB U ITIOBOPOTOB, KOMICHCATOPE He TPpehyITed.

TemmepaTyproe yanuwHenue TpyGompoBoAce Al, MM, onpeaeaserca Mo
dopMyne

Al =a (1) 1, {11.46)

rfe ¢ — KoathhHIHCHT JRHefiHOTO pacmiHperss MarRof orami, pamrHmit G012 wmwf{M-°C);
ty — Temneparypa pyGoupoBuaos, °C;

f3 — TeMmepaTyDa BO2IYXA, OKPyHKamero Tpydonporos, °C;

[— 1aWHa ydacTka TpyGOUpUBLLA, M.

Ecrr #He0GX0IHMO YCTAaHABAHEATE KOMIICHCATOPEL, TO CHNeAVET OTIABATDH
npexarourenice [1-06pa3unis ¥ JUPOOBPAIKEIM KOMICHCATONDAM B PasMeniaTh
HX Ha TPpyGoiipoR0je B TOPUE0HTAABKEOR NJI0CKOCTH, J8 NOTAOIEHHS KOM-
TeHCaTOpOM VAMHHEHUA Onpeneelllore y4acTka AnHnodn ! Tpydonpopon 3a-
KPENJIAIOT NarAyX0o B TOUKaX Mo KOHOAM STOTO Y4acTKA {MEepDTBbLIE TOYKH).

Ifpu npoksapxe TpYySOOpOBONOR B MeCTax, TjJe BOIMOMKHO 3aMepzaHHe
TEITOHOCHTENST HJIH TAC IadHR4YHC IODAYHX HOBCleIOCTCf{ CHacllc b IoxKap-
HOM OTHOLIEHHW, A TAKNKE JWIH CHUKEHHA OCCOOMe3HBX H0TepPh TEIA HA
Y4aCTKax, rje TENNoO0TAavYa He HY:Ia, ThyOoTmpoBoAbl cleilyeT NOKPHBATL
TenonsonAunci. 1la TpySw HadocsT MacTHRY {MaTepHad B TecToOGpainoM
(ZF_I-C'I‘UHHIfLIfF:], 6o ofMaTHBAKT HX CJNCEeM CTeRJOBATHL HJAN TelJOH3OMSHH-
OHHBIMH {TYTAMH i JCHTAMII, axnbo NOKPLIBAKT SFAPL4HCC ZAT0TOBMEHHLIMH
CerMEeHTAaMH.
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[]e s — TEmIonoTepH | M HCHAOTHPOBAKHOW TPYOH, BT
G — TO e, W3OAHPUBHHKOA TpyOU, BT,

§ 73. ZanopHo-perynMpyrouas apmartypa
M cnocoSbl perynupoBaNus TennooTRAYH NnpHEGopos

Alns mycka cHeTeMbl 8 paGoTy N0 MACTAM, a TAKKE BLIKAIOTEHHS OTAGL-
HBIX RETBEll CHCTCMEL A PEMOHT# HA MArHcTpaibHbix 1pyGonposolax
YCTAHABJAMBAXOT SAJABHIKKH  HAM  KpaHb  NPOGodHIIEle  CA/IbHHHOBRIS
(prc. 1150, a,8). Ha OTOMMTENBHBIX CTOAKAX CHCTEM BOAAHOIO OTONACHUA
AJS TW/\PABIHYCCKOH PeryMHPOBKH, OTKIIOUEHHA H QIOPOMKHEHHA HX cTaBat-
cf 3ANOpHEE NpPSMOTOUREIC DENTHAH ¢ Kochim simuHaeneM (phc. 11.50,8) u
KPaHH npofoynble caJlpHHKORHE OpOH30BHE {puc. 11.50, ).

B 3g2HHSX BHCOTOH J0 Tpex 3TaXel OTKIIOuUAOWAs apMmartypa 1a CTOA-
XaX He CTaBHUTCH, 38 HCKJAOUElHeM JMeCTHHYHBIX KICTOK, IJe OHa JIOLEKHA
GLITL TIPEAYCMOTPEHA HE3ABHCHMO OT STAXKIOCTH 3AAHMS.

Jas 0pvBefieARs TCIJIOOTAAMH UPKHGOPOS, YCTANIOBASHHBX 8 OTACABHLIX
MOMEILEIHAX, B COOTBETCTRHE C NOTCPAMHE TENNa He0OXOAHMO H3MEHATL Kak
KOJUYECTRO BOALL, MPOXOAALIEH nepes 0pHOOPH, TAK H ee TeMilepaTypy, T. €.
KA9eCTBEHHO H KOAHUECTBEHRO PEryJHpOBaTh cHeTeMEr oToleHus, Kauecr-
REHHOE PEryJUpOBaEHe ACCTHIALTCH H3MelicHHeM TemnepaTyphl BOLEH, IIC-
naBaeMolf B HarpeBaTelbHEle TPHGOPH W3 TENJOBOTC HEHTPA (xorenbHof,
6oiiIepIIoil, TEILIOBOTO NYHKTA C 9JIBATOPOM). JTO —— 1[BHTPAJbHOS PeryJH-
posantc. KOJHYCCTBEHHOE peryJMpOBAHHE TEflIOOTAAMH NPHGOPOR OCYUle-
CTBASETCH MaMeHeHHeM KOJMMYECTBA BOAM, NOCTYRAlomeR B upuiiop, s
qerc NMPHMEHSIT KpaHe JBOHHOR PEryJHPOBKH (pHC. I1.B0, 2), TpexxomoBHIe
¥ TeTHpexxoaoBhe kpauwu (puc. [L.50, 4, e).

Coraacro CHull, peryaMpoBouHble KPanH YCTARABIHBAKT JUJIA I[POBC-
ZeHHA ABYX He3aBHCAMBIX OAHA OT APYIOA CTa/#i PeryAHpOBAUHA MOH-
TaXHOK — B MEPHOL HAJAINK{H H IIYCKa CHCTCMIL H 3KCIAIYATaNHOHHOH — BO
BPEMS SKCILIY2TAUUH CHCTCMEL Pery/HpoBCUHHEE KPaHbl HE YCTARABAMBANOT
y npi6opos, PA3MELIAGMEIX B JeCTHHUHLX KJASTKAX H B APYrHX MecTaX, rjie
Boza MomxeT zamepsnyTn. e gomycxaercs yeTaHOBKa 3aN0PHG-PECYJIHDO-
BOYHOH apMAaTYypH Ha «CcLelkaXy» nprbopoB.

B c¢HeTeMax MapoBOro OTONJSHMA UPEIEs KaUCCTBEHHOTO Pery/iipoBaHis
BeCbMa OrPaHkued, u ono ManosP@eKTHBHO. KoawnuecTBCHIIOE Pery/IHpOBE-
HHe MOCT OBITh TOJABKO MECTHOE, OCYIICCTBIASIEMOe M3IMeHeHHeM KOJHYCCT-
BA napi, NOCTYIAOLICro B IpEiop.

B kauecTBe 3AIN0DHO-DCTYAHPYIOUIEH apMaTtypnl B CHCTCMaX NApPOBOTO
OTON/ICHAS NPHMEHSIT NAPOHEE BEHTHAH, KAAMAHH XOTOPBIX TILATEALHC
npuIAHQOBAHLl K CeATY, H MOITOMY HODMWIHRTEALHOTO VIVIDTHEHHR e Tpe-
gyercd.

B nocaciuKe oA CTaJdH HPHMEHSTh PCTYAHPYIOLLME YCTPOHCTRA ABTO-
MATHUIECKOTO JiedeTBHA. OHH aBTOMATHUCCKM LeDEKPLIBAIOT BeHTHJIH HA TPY-
GONpOBON&X IIPH NOBLILEHHN TeMOCPATYPE: B NOMELIEHWH W BHOBL CTKPH-
B4KT HX NPH TOHHKCIIHH TE¢MIIEPATYPHL.



o

o

o
! # =
. . e
S — 7. I B
2o R IR R
g .5 s i
3 .\‘ i !
< = i ¥ )
B [ , <
o L ™ H
. mE F -
51 e L 3 — %\ . J % X
e E
g’ —_

TS
= $oa

Cmogi

R
-

JAVUSRIUYE YREaTIR

Pre. {1.50. 3angpuo-peryAHPYWIMAS apMarypa

1 — OrPAHHYHTENB; 2 — WOHNAENE J — KOPOYC; 4 — PYHKA; § — DOSCTKA. - OTHEPOTHA, 7 — UHAHHIPHA-
ueckHl CTaxay; & — MAXODMK, § — KJSIAH



Tnaea td. CHCTEMBEI BOAAHOMD OTONNERMS

§ 74. YCTPORCTRO W NPHHUMN ARACTBHA CHCTEME BOAAHOTO
OTONNGHKS ¢ SCTECTREHHON LMPKYNALMed BOAR

das yacueHES yCrpoOHCTBA M UDHAUKDA JeficTBHs CHCTCMBL BOJAHOLO
OTOMNEHUs € CCTeCTBEHHN! LHPKYJISUHed BOJAL PACCMOTPHM CXeMBI ABY X
cucTeM, mpuBedeHHbX na puc. 111 H I1.52. HcrounukoM Tenna B O0enx
CHETEMAX CRYKHT KoTen.

B cucTeMe, NOKa3aHHOH Hd# PHC. 1151, ropsuas Bojga H3 KOTSA HANpap-
JSCTCS Hepe3 TAaBHBIH CTOAK B MarKeTpadnHLH TeNJoNpoRGa, PAacnuMREH-
HEIft HA yepjaKe, a 3ATeM 4epes ropauue CTORKM 1 OTBOTBJCHHUA MOCTYNAeT B
OTONUTEeAbEMe Npuiopbl. B cucreMe OTORJICHHA, nokazanhof Ha pue. 11.52,
BOJa M3 KOTJAa NOCTYlIAET B MATHCTPAILHBIH TCIJIOHPOBOL, POJOKEHHbA B
wikel uacTu 34ATHA, IO IOTOAKOM OABana. B 2TOM 3aKIH4acTCa IMpHH-
AMHAJBIIOe OTKYUE MICPBOH CHCTEMb DT BTOPOH.

B oTonuTelbHHX upuGopax 5043 0XaaxaacTed, OTAaBad H4aclb TeNaa
qepe3 CTeHKH MPHOOPOR MOMEINCHHUIO, H TO 00paTHLIM CTOSAKAM H MarHCT-
pajLIIOMY TEMNOIPOBOAY BO3BPALLAETCR B KOTCI. Juns peryiupoBaHiis Ten-
AOOTRATH MPROOPOR ¥ KAXKIOCO 3 HAX ¥CTa HOBJCH KpaH.

Pacumnpurennaii COCYA B CHCTCMAX BOJAHUTD OTONACIEA npejdasHaya-
eTesl NS GMELIEHHs. APHPOCTA OGbeMa ROALI NPH €@ HArPeRAHEH, 4 TAKKE
AT yA4JMeHUS ycped Hero s03/1yXa B atTMocdepy Kax NPH 3aN0JHEHUH CHC-
TEME BOLOH, Tak I B MCPHOA @C IKCIIyaTalHi (IpE ecTeCTRCHIIOH LMPKY-
JSAUHE BOJIH).

flepen nyckom R ACHCTBHE Kdxx)ad CHCTCMA 3aTONHHETCA BOICH U3 BO-
JONPOHOJA 1O CHTHAMBHONA TPYOLI B PACWUPHTEALUOM COCYAE. Korna ypo-.
Belb BOAB B CHCTGME TOBBICHTCS A0 CHOUAABHOH Tpy(nl, Boga OYAET RbITE-
KaTh H3 TPYOLI B PArOBHITY, HAXOMATIYOCH B xoreabHoi {em. pue. [1.51 n
11.52).

Ipmkende soaul B CHCTEMaX BOASIOTO OTOHJEHWS & eCTCCTREHHOR Hup-
KyJAA0HCH NPOHCRUAAT NO 3AMKHYTOMY KOJLLY: KOTes — TPpyOUIPOBOA TO-
paueil 8O - — OTONMTEALELIE TPHOOR — TPYOONMPOBOA,  OXJAKAEHHOH - BO-
fnl — KoTen — i o0yC/OBAGHO ABRMICIHCM, KOTOPOE BOSHUKACT B Pe3y.abTa-
Te 0UXJaFICHHA BOAL B Mpubopax i TpydoOnpoBCIL.

Puc, I1.51. Cxema ORyXTp¥o-
nedi cHETEMLl GOXSHOrO ovod-
fAeHus ¢ Bepxnefi  paspoaxolt
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Pne. 11,52, Cxema ZEryxTpYh-
Ol CHOTCMBL RBOLAHOD OTOM-
ZRHHA ¢ HERHCE passozaoi

¥ - wercnt ! — raaeAsfl eTo-
AK; & =— MarucTpadbHLIA  TDY-
foopanii repagcl pogu; & -
CTOIRT PONIell EGAL;,  §F -
LANR R N PN LR e CEORKEY K
npntopayM, 5 —- OTOMHTLABHES
Fpe e, F — OTEei nieddR OT
BLHGOopOR K CTOAEAM] 7 — of-
PETHLE CTOMHM  (OXNamIcH-
el BoOnl) 8 — ndpaTHbid
RATICTRRARRE TPYOoipoRoT
ot ac et mosw) 9 oo—
PACLIWPETCRLYLE cocvr, J0 —
CULHAdRR S TPy P — aa-
HOPHEE BEHTHIE LAY Rpakt Na
CHTHaaeaolt 1pyGe; J2 - pery-
NUNGBOYHLIS EPANEl ¥ ATOTH-
Yehbiax npobobor; 12— Kpa~
ITE HAOEHTTIE MR SafnHE-
KN Ha MATHLTRATLEWE TpyEo-
CITPHGOLR A 2% 1L '[H‘!I":,'..'IH'[HIIUIJ]'rHl
I OTHAMTCANT OTHCIBHREIX Bis
Lo UHUT UK 1 — Bsentudm
MUK Kfatita fla eToadax;, JF—
TR ¢ opodnoil, Bepx-
HHG — IOIE EIVCKA BOsIyxs
B GTEAMMCHNIIN  CTORK, H#&-
HLC LA CHYCKA BOMREG f9 —
Tpvwia LIA HAROMISHHA CHCTE«
AN [!IJ,'I_!HUI, [E|lIJl'.('ill“...'l.HIll'.lH‘lFlil
K ROZONDOBOZY:  J7 — COYCR-
frieq Tpyla; 18 — Bo3nymuHAA
CoTL; 49 —- KPAHDI T8 BEILYC-
Ko DoAY XA

IIpr nexocrtaroynoM mporpenc NPUGOPOD BCJICACTDHE 3acopcHuda Tpydo-
NPOBOJA WK B[RMATYPH, 4 THKAKC B GAYUAE NDURGCHIY YTCUKKH ROJla HE OF-
JRJIBHBEIX CTOSIKOB MOXKeT OBITH CIVILEHa §e3 OHONCIKHEHUS H NpexpalledHs
paCoTLl APYrUX yHACTKOB cHeTeMbl. JnA 3T6ro 3aKpwBalT BEHTHIH HJH
Kpaunl /4 na ctoskax. M3 tpofiuuka 15, yCTAaHORISHEOTC B WIMKHEH WACTH
CTOAKA, BHIBEDTHBAIOT OpobKY H K OTPOCTKY T[OHHUKA NPHCOCAHHAINT rub-
KUH IOJIAHT, TIO KOTOPDMY ROJAA Wi TRyGONReROIA 8 BpubopoR CTRKAST B Ka-
raauzanuo. UTodH Boa GHCTPCe (TeKana, H3 BepXiero THOHHHRa [§ BHE-
BepTHIBAIOT OPOOGKY. -

§ 75. OcHOBHbIE CXBMAI CHCTEM BCRANOIO OTOTACHMS
€ ecTecTBEHHOR LUWPKYNSLMeW BOSE

CucTeMEl BORSIHOIG CTONMCHHS C CCTCCTDOINION MEDKYJAAUHCH BOALI IOJ-
PA3ACAAIOTCA: IO MCCTY PACIOJOMKEHHS rOPHUEr0 MaCHCTPAABHOTO TPY-
HOTPOROLE — HA CHCTEMB C BepxHell H HMIKHeH pa3sBoikoidl (BepTHKAJALHBE)
H CHCTEMEI ¢ TOITAXKIOH pasponxoi (ropuscHT2 JThTTHIE') M0 KOHCTPYKHHH
OTOTIHTENRH R X CTOHKOR —— H4 ABYXTpyGHEE H OLHOTPYOHLIE.

B cuctemax, nmokazapHbix Ha pHe, 1151 u [1.52, EMclOTCA ABa OTIAC/b-
HEX CTOAEA, I OHOMY NI HHX — ropAdemMy CToary ~— BONA INOCTYIEET B
HAPPERATENBHNE TPHOOPH, MO JAPYTOMY — OOPATHOMY CTOSKY - 0114 OTBO-
auTes u3 X, [Io sTOMY MPUIHAKY CHOTEMDL N33HRAT JARYXTPYOHBIMU.

OnsorpyfGane ¢cHCTeMB  OTODJE-

HUA OTJIHHAIOTCA OT JABYXTPYOHLIX

TCM, YTO BCH TOPHYAH RO/H, HOCTY 4= y
wilasgs B NpHOOPH, H OXJaKAcHIAas S s
Boja H3 NMpuOOPOB HepeMemaeTes IO
OAHOMY W TOMY e CTOHKY. o

Ha puc. 11.63 nokazara ozHO- o
TPYOHAA BepTHKAMLHAA CHCTEMa 0TO- ] Y
NJaedus:  CJeBa — ¢ 3aMEIKAIOIHMH & 77T
Y4aCTKAMH Ha CTOWKAX, & COpARAd —
;g;g?:g;ﬂ’ T. € 003 3aMBIKAIOIIHX Prc. 11535 Cxeggrauﬂg;g;rgﬁf;};)gﬁ CHCTEMN BOASA-
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Pre. 11.55. Cxems oaHOTPYOHBIX FOPHIOHTANLAMX CHETCM SQAAHOTO OTOMLACHHH

B cHeTEME ¢ 3AMBIKAOLIEMH YUACTKAMH [OPRYAS BOAA, ABHKYMAACH NO
CTOAKY, B y3JaX MPHCOE/HHCIHS npuGopoB pasmeaseTcs Ha LBE NOTOKA.
yacThL BOJb saTeKaeT B NpUOOPH, & Apyras 9acTL MPOXRAMT HO 33MBIKAND-
weMy yuacTky. Bosa, oxnanMBUIascs B Aprjopax, CMelIdBaeTcs « ropayel
BOJOH, TPOXOAAILCH MO CTUNKY, H JaJjiee NOCTYHACT B PACHOMORCHEBHA HHKE
spubop.

B nporoyHOd CHCTeMe BCA IOpAdds 8oAa MPOXOAHT nocAe AQOBATENLHO
ycpes Bee Npubophl, TPHCOCIRHEHHEE K CTOAKY (rerre). '

OaHOTPYOHEE TPOTOYHLIC CECTEMBl OTOMJIEHHS OTJHMHAIOTCA IpORTOTOH
KOHCTPYKUMH H YLOOCTBOM MOHTAXA. OLHAKC HCBO3ZMOMHOCTDL BEIKJIKEE:
HHsl M PETy/BPOBAHHS OTASJBHAX HPHGOPOB NpH OAHOCTOPORHEW pacuodno-
SKEHI HX 0 OTHOLIEHWI K CTOSIKY OrpPAHAYHBACT NPUMEHCHHE 9TON CcXeMil
Ha pue. 11.54 moxaszama ojHoTpyClias NpoToYHAsm CHCTEMA, npcANOKeHH AN
npod. IT. H. Kamcuepum. OcoleHHOCTh €@ COCTOAT B TOM, ATO TprGOPH,
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HAXOAWIFECS B OJIHOM TOMELREHIH, NPHCOSANHAAINT TI0 MTPOTOYHOM cXeMe K
CTORKY ¢ JIBYX CTOPOH H Y OJHOTO M3 REHX YCTAHABIUBAIOT PEryAUPOBOTHEL
KpaH. Takue CHCTCMBI HaXOHHAT NPHMCHCHHC B MHOTOSTEMHLIX TTPOMEIIILICH-
HBIX, 3] aHHSX.

Ha puc. I1.656 mokazana cicMma OOHOTPYOHLIX TOPHIOHTZALHBIX CHCTEM
oroneHHs. [opAadad Bojla B raKHX cHCTEMAX TOCTYAAST B OTONHTENbHEE
HpHGOpPLE CABOIO H TOTO e 3Taza H3 TelJIONpOoBOZA, NPONGHKEHHOTO ropH-
30HTaALHO. PeryJHpoBKa M BKJAKUYCHEE OTJAEAbHBIX APAGOOR B TOPHIOHTAJ/b-
HblX CHCTEMAX ¢ 3aMblKalouume yuacteamu (puc. I1.55, 0} mocturaercs tak
e JIOTKO, KaK H B BePTHKAJLILIX CHCTeMax, B ropHicHTaabuLX NpOTOM-
HBEIx cHeremax (prc. 11.55, a, 8) peryiHpoBka moxer OBITh TOARKO NO9TaXK-
Hisl, HTO ARJASETCH CYIIECTBEHEHBIM HX HeJ0CTATKOM.

K OCHOBIEM AOCTOHIICTBEM OZHOTPYOGIBIX FODH3OHTEMbLHEIX CHCIEM OT-
HOCATCS MeHBITHE, YeM B REPTHKALHBIX CHCTeMAX, pacxojf 1pyl, BOSMOX-
HOCTH TO3TaKHOT0 BKMIOUEHHS CHCTeMBl M CTAHAAPTHOCTR y3Jjos. opH30H-
TANLHBIC CHCTCMEL He TpeOymwT NpofHBKH OTBEPCTHH R NMePeKpLITHAX, B MOH-
TAXK WX 10 CPABHEHHIO ¢ BePTUKAJbHEIMH CHucTeMaMy npomie. OHN ZOBOJABHO
IIHPOKO NPHMENAIOTCA B IPOH3BOACTBEINIEK IOMEMICIHAX,

§ 76. EcrectBeHHOR [ABNEGHHME, BOIHMHAIOWEE B CHCTEMAX
BOZAHOIG OTOMNEHHRA '

Kak 0bi10 cKasaHo, B PesyqbTaTe OXJAdXKIAEHHA BOALB B HAarpeBATE/bHbLIX
npubopax m TPVOONPOBOAS BO3HHKAET ecTecTBeHIIOe aapiaenke. Onpezennm
BCAHYHHY Cro B CHCTCMC OTORJICHHA, IAeMeHTapHadA CxXemMa KDTDPDI'"{ IpHBE-
Aera na puc. F1.66. Cucrema cocrour 43 xorna I, TpySoupoBoaes 2, coepn-
HAIOMEY KOTeN ¢ HArpenaTeabHLIM NpHOOpPOM J, M paclIHPHTEAbHOTC CO-
cyAa 4.

Itpeanoaoxum, yTo Bee TPYHONPOBOAE CUCTEMB HMEIOT XOPOWIYID Tel-
JAOHIOJRUHIG H BOJA ADH JIBHKEHWH OT KOTJAa B HATperaTennHbill npubop
He oxaaxxpaaeTcH. [Ipu 3THX ycJIOBHAX IJIOTHOCTh H TeMIepaTypa Boas Oy-
AYT H3IMENATBCA TOJALKO B JABYX TOUKaX NEPKYAALUHOHHOrO KOJLLA -— B KOT-
Je ¥ B Harperarenhiom npubope. C n0CTATOYHON AAS NPAKTHYECKHR llened
TOUHOCTRIO NPHHAMAaeM CPEAHIOI0 TeMLepaTypy BOAM B KOTJIe H B NpHiope
papuoil cpeascit Temnepatype ropsucit M OXJaxICHHOH BOALL fop=(i+
~+10) /2 Tipu naOTHOCTE pop=— (pr+pa) /2.

s UHDKYJAALHH BOAB B cHCTeMe Ue0OXOLHMA pasloCTh AaBJAeHHSI B
moBOoM CCUCHHH TPYOOQRPORGAA KOJbLA.

BosbMen lipouzBoasko ceueHue 11—I1 guxxuedl TpyOr K OOpeaeanM AaB-
JIEHHS CHpdBa M caeBa. Tak Kak b KOT/Je BoJa larpeBaercs, a oxaaxia-
eTea TONMRKO B npudope, To AaBaeHde cronba sone B cevyeduu 11—II enpa-
B4 OYJieT PABHO
p

Lo =P 4 hpr - thr)‘g + g

Pg = (hn Po T hipy - B3 5

rie Pq— aTMocqiepHOe AABJEHHE, ASACTBYIOIICC HA AODEPXNOCTL DOALI & PACLIHPHIEILIUM
cocydc.

Jlapaeuue crontGa Boae: 2 ceuennd 11—IF cnenra

Py = (hr;: "—_é_—'_ + Bapr -+ R20y -+ Raps + upr) T P

PasnoeT, Dapaenuil, WaH, KaK ee NPHOATO HA3BIBATH, SCTECTBEHHOE NAB-
nenne, Ape, Tla

h Papy \ '
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h e, i [ ' 1 ‘ -
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App == hg {pa— Pr}: (11.48)

Takum 00Gpa3oM, €CTECTRUHHOC AABJCINE PABHO UPOHSBRICIHIO BEPTH-
KAJLHOTO PACCTOSHIS OT CCPCAMILI KOTad (Lentpa [arpeBa) Ao CepeiaHiLl
BarpesareqpHoro npudopa (HeHTpa OXIAMACHHS) HA PA3HOCTE NIAOTHOUTERH
{0OBeMHBIX MACC) OXAAXKACHHORM 1 rOpFICH BOAWI,

Kpoume Toro, w13 (papMyaLl (I1.48) u cXeMBI CHCTCMIf OTOILIEHHH, TIOKE4-
zauHol Ha puc. 1156, BiikO chcayomee! aTMOC(eproe AaBJCIHE 1 BLICOTA
PACHOAMKEHNS PACIIHPUTEABHOIO COCYAA DJHAHKA HA ReJHUMHY CCTECTBEH-
HOro MaBJeHHA Ke OKasLIBaloT, AJA NOURLIHeHHA CCTRCTReHHOTO JEBJCHEA
HeoOXuANMO 3anAyOasaTh KOTed, 4ToGLl paccTosiue OT LCHTPa KOTJIA AC
genTtpa npuéepa Gric GoaLue.

Mpyr BuBoe GoOpPMYAbl JUId OIS eCTECTRENHOIO A1aDICHIA OLi-
10 NOUYLLeHO, UTO BOAZ, ABHMYILASCH B CHCTCMC, OXMAXA4eTCd TOJILLG D
HarpesaTeaLlioM npubope. B AefcTBHTCABIOCTH OHd OX12AAaCTCA H B Tpy-
gonporoaax cueTeMul, OOLIAs BEIHIMHA CTCCTBCIIIONO AaBCHHA TApe, [la,
B KOJBLE CHCTEMEL € y4eToM JOMOIHTETBHOTO  JABJCHHS, BOIHHKAKNETO
BCJIEACTRAE OXAAKICHIA BOLL B TRpyG0ipOBOAAX:

ZApe = h{po— pr) g + APup» ' (11.49)

Tae Appp — HONOMIHTEIEANE COTECTSEHHOE ILIBACHHC OT OXJIAMACHHA BOLLEL B rpyOonpana-
1&X CHCTCM C BepXnei passofwxofl (oM. npuilL o).

B cucTeMzax © HUIKHCH PA3BOdKOR OXJ&XKJeHHe BOJILE B NOLBEMHKIX CTO-
AKax (TopsagMx) yMeHbinaer ECHCTDYIOHIEE Jl@BJeHWe, A B OMYCKHLIX {06-
paTHuX} yReaupuupactT. [Tockoabky ymenhliendc NPUMEDHC PABHD YBEIHHUC-
HHIO, TO B CHCTEMax ¢ HAWHel Pa3BoIKOH OXJamiedwe BGIALL B Tpvoonpo-
B{O/IAX HE YUHTLIBACTCS.

B 3naHMEX B JiBd 9Ta’Ka W DLIIE YHCJO NHPkYJAATHORHELIX KOJEU B ABYX-
TPYOHDE CHCTCMC OTOIVIEHHA PaBHO UHCJY HArpeBAaTeNBHbIX nprbopos (6c3
yueTa NpuGapOR, TPUCOCAHICHIEY 113 «clenke»). OUEBHANO, YTO B KOJbIE,
MpOX0LALIeM Ycpes NPUOOD KIOPOTO 3TaXKAa, eCTeCTBeHHUE JaBIACIIHE Api, Ia,
PARHO

805 = 891 T (oo — g, (11,50

rIe Ap, — BCTECTRERHOE NABJEHHE B KOJLLC 2ePed NRAGOP MepBorc 2T4Ma:
h? — pacerosAne oF Lentpa Mpufiopa mepnore 9Tasa Ao UeHTRa HpHOCpa BTOPOTO 3TAN.,
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B xosanile gepe3 npubOp TPETHETO 2TAKA
Aps == Apy -+ By (Po — 0)8» (I1.51)

rae Apy — ecTeCTBeHHOR TABJCHHME 3 KOJLIe repes npuGop DTOPOTO 3TAME;
iz — pacerosiize OT UEHTPA upulopa BTGPOTO 3TaHkd Ao LEHTPA npufopa TPCILEro 3TAKA,

WabbiToutoe AaBJCHHe AJH NpHOOPOB BEPXHMX STAKCH INPHBOAUT K 6o-
Jle¢ HITEHCHBROMY JIBHIKCIIHIO BOAM B OTBCTBJACUMSIX K upnbopy, B npHBo-
pe u B 06paTHOM CTOSIKE, UTO BBHI3HIBAET LepeIpes ApHGOpOB BEPXHHUX 3Ta-
®ell W Hemorpes TpuGOPOB HHMKHEX STAMCH. [losToMy DpHXOAKTCA HA 3THX
yyacTKaX TPyGOmpoRn;a HCKYCCTBEHHO C0gJaBarTh MOBHILIAHBEE COIMPOTHB-
JeHHA, 8 NPH MOHTAMKHOHA PETYJHPODKE CHCTEMbl MOSTAXKHO HaMeHu1Th CTe-
eHb OTKPHITH KPAaHOB ¥ OTONKTE bHBIX TPHOOPOB.

B 0ZHOTPYOHUH CHCTEMC YHCAQ LHPKYJASUHOHIHX KOJEL PaBHO FHCIY
OTONATENLALIX CTOSKOB. Boja 0XMaXKIaeTcs HOC/e0BaTeALI0 B Npubopax,
[PHCORLHHEHHHX K CTOAKY. EcTecTseHAOe AaB/eHHE B O/HOTPYOHLIX CHCTe-
MaX OMPCAENSIETCH C YUeroM H3MEHEHHA TemnepaTypul TeIN0HOCHTENA.

B nportouHodt oanoTpyGHO# cucteMe ABYXSTAKKEOIO SA&HHA (puc, 1L.57)
eCTeCTREHIOR AdBaenne GyIeT PAaBHO

Bpy = g (0, — br) + L (P — 0 (11.52)

Conoctaensia dopmyns  (11.48)—(11.52), MoKHO coeqaT, BLIBOR, 9TO
eCTeCTHEHHOe AaBJICHRS B LHPKYJALHOIHOM KOJble OJHCTPYOHOH CHCTEMSL,
B XKOTOPOM BCe uHpRGOPL, MPHCOSIHHEHHEE K CTOAKY, YUACTBYIOT B CO3MALHN
NABJCHHSA, HECKOJIBKO MeHbIIe, JeM B LHPKYASHHOHHOM KOJbUE Mepes OpH-
Gop BepxHuX sraxed ABYXTpyORON CHCTCMEL, H 3H2UHTEJbLHO Gonpllle, YeM B
KOJbLE Yepes NpPHGOD MEPBOro 3Taxa ABYXTPYOIOH CHCTEMSL. Hna crcTeM
ABYXSTaMIEX 3QaHRH Ape>Ap o > Apy.

TemnepaTypa i, °C (cum. pue. I1.57) u, c1ep0BATeILEQ, NMOTHOCTE o
clipefeasiores 10 PopMyae

Qn‘p.ﬁ

Qup.i + Q]][J.ii

TeMuepaTypa B JIO60R TOUKe CTOHKA OAHOTPYOROH CHCTEMEL MIIOTOSTAXK-
1I0ro 37aHHA MOMKET OnTh Oupefelicia 110 GopmyJie

Qrpa - Qupe+ ... T 8upn
ZQop

re QupadQupat..+Qop.n —TCNNOBAT HATPYAKA OTCUHTCIBHLIX NpRGOPOR, PaCiONOMEH-
HEIX BHIUE TOUKH X, B KOTOPOH DLpeleiaeTesa TevnepaTyps BOuM, Bt

¥Qup — TELJOBAY HarPysKa HCeX OTOMATENbHRIX HPKOOpPOB, MPHCOEIHHCHHLIX K LaHHOMY
croary, Br; :

!, — TEMOEPaTYpa FOPAYCA BOAL, HOCTYNAKed B CTOAK, “C:

fo=— TEMIIEPATYPA OLIAMICIHON BOLH, BHXOARIIEH H3 LTOAKA, *C.

in=fp—‘ Up —‘fg): ':11,53}

Iy =1p— {te — 20}, (11.54)

§ 77. PaclmMpHTenbHbIH COCYA M MECTO @ro YCTaHOBKM.
Cnocobel yaaneHusn Bo3gyxa NpH CCTECTREHHOK LMPKYNAUMM BOAL
B CMCTEMAX oTONNeHNA

Pacupurensusft cocyn (puc. 11.58) mpeacrasaser cofolf MeTanJIHue-
CKYI0 eMKOCTh UHAHHAPHYECKOR (GOPMBI CO CLEMHOH KpbILKON H MaTpyOKa-
MH AJA MPUCOSAHHEHUS CJeAylOMEX TPys: coeTHHHTE/ILHOR di; KOHTPOJIB-
Holt ds, BHIBEAEHHOH K PAKOBHHE B KOTCALHOA AJA HaDMIOACHHSA 34 YPOSHEM
ROJIL; NEPe/HBHON d3 /Ui CJHBAE H3GHTKA BOALI NPH Mepelo/ReHHH Paciin-
pHTEJBHOIO COCYAAd; IHPKYJAAIMOHUOR d, coeAUHRAIOMIEH PACIHUPHTe/bHBIH
cocy] ¢ oOpaTHHM MariCTpasibHbiM TPyOONPOBOZOM AJA npcLoTEpaleHNs
aaMepaanus BOAH B PACIIMPUTC/ABHOM COCYIE H B coenHHATEAREOH TpYQe.
B mocsennee BpeMs BMECTO KOHTPOABHOA TPYOH waCTO yCTPAHBARTCH SJEK-

TpH4ecKas KIH CBeTOBAS CHIHAJAH3AUuA,
9—428 ' 129



Ha coexunmrensuoll u mepenunHodi Tpy6ax HeNbas YCTAHABIUBATL Ka-
kyw-1u60o sanopuyo apmarypy. Ha kourpoasnofi TpyGe KpaH yCTAHABAMBA-
eTCH neped pagOBUHON, UTO HeODXOAHMO AJf [TePHOAHTSCKOH MPOBEPKHE YPOB-
Hf BOAH B PACIIHPHTCALHOM COCYAE.

[lonesnas BmecTuMOCTb V.. PACIIHDPUTENBHOIG COCYAA ONPEABASETCH IO
bopuyae

Vurﬂ = ﬂ-AiVu, o (]I _55)
rae ¢ — xozxhdungent obseMnoro pacmupeund soj, paphaef 0,0006; _

Al v A3MeneEHe TEMMEPATYDE BOOLL B CHCTCME QTQIICHMHS;
Ve — 00neM BOIH, 3aM0MLHOWEH CHCTEMY, J.

ITpu napamerpax resnorocutenss 95—70°C ® teMmepaType BoOAONpO-

BQ/HOA BO/EL DM NYCKe CHCTeML D akcnayatanuin 8° C Af= (95';70) o -

=74,5

Vp.c = 0,0006:74,5 = 0,045V, , O (11.58)

#4050 [ToNe3HYI0 BMCECTRMOCTh PACIUHPHTCIb-

Il =N HOPe cocyda Voo Cae/LYeT CUHTATE OT KOH-
ﬁwa::}mfwﬁéw e Do TPOABHOH [0 nepequBHOA TPYOH. OObeM
e BOAL B cHCTeMe V. onpefensercs Mo ee
/P T — PACYETHOH TemOBOH MOUIHOCTH, PaBHOH
S e S— - pacyeTnod TemaonoTepe 3panHs. Ha oche-
g ' & BAHHHW OIBITHBIX  AAHHBIX B CPEJHEM Ha
i‘\% K Kaxible 1000 Br TCIOBOi MORMIHOCTH CH-
s Crn - CTeMBl TPH A/=20" Ha OTie/bHbE 3J1EMER-
= b Thl €€ MPHXOAHTCS CJASAYIOMIHA O0BeM BOLLL:

Ia 4yryHHole paguatopu 10—12 a; Ha Ge-

Pac. ILGS. PacwHpHILABEMA cocyn TOHHBe DAHEJaH 2 17 Ha peﬁ-pHCTHe Tp}‘ﬁbﬁ

6 J; Ha IITaMieBallibie nanete 6 a; Ha

wonpexroptd 0,8 a; Ha TPyGONPOBON NPU €CTCLTBEHRNH HUPKYIHIuY 16 a; Ha

TpyBONPOBOA CHCTEMEI TiPH  HWCKYCCTBEHHOH NEPKYJAAUEE 8 J; HAa KOTJE
4YTYHHBIE CeKIIHOHHELE 3 J1. _

PasMepu pacmaputensuoro cocyna (PC) u anamerpu tpyd, NpHCoean-

HAEMDIX K HeMy, TpHAUMaiTes 1o taba 11,01,

Tatnwua LTI, Pazmepsl pacliMpHTEnBHbIX COCYAGE M aMamerphl TpYS (no SEHHMM
Caurexnpoexsa)

Hoaenng Paamep, wm JABAMETPH NPHCOEZHAHEMEIX TPHi, MM
Mepka PC | BMectEMOCTS, Mecra, &r
a D H dy d, | a
4EDIQ 212 815 710 20 40 2h 73.5
HEDID 283 Q40 710 20 40 25 84,5
GEO10 3497 #50 1000 25 B0 32 97
fEO1O 476 930 1000 25 50 32 107 .2
3E010 642 1380 1000 25 oD 32 130
gE0IQ 759 1205 1000 - 25 50 32 149.2

Mpumenanne Hduamerps TpyS, OpHCOSABHSAEMBX K DaCIIEPHTENbHOMY COCYILY,
¥KAa3aNpl IPH HCKYCCTGeUHOA UMPKYAALNH,

PacmupaTenbHEE COCY] YCTAaHABAHBAIT B HAHBLICIIEH TOYKe CHCTEMH
OTONJEeHks, 00LYEO Ha uepiake snaund. [loBepxHOCTH ero NMOKPLIBAXOT TEf-
JoBOH H3oasuneH. [TpH OTCYTCTBHH 4Yepiaka PaclUHDHTENBLHLIE COCY[ yCTa-
HaBAHBAWT B cHelHaJAbHOM HoKce na GecdepAAdlioOM DOKPHITHH (COBMeINeH-
HOH KpEle), B JeCTHHYHOH KABTKE, B HeDXHeM TeXHHYECKOM 3TazKe HIH
JPYTHX IOCTYOHEIX MecTaX BepXHell 4UAaCTH 3AaHUA. PacliHpHTeABHBIH €o-
CYXA DPEKOMciAyeTcd ycTallaBiHBaTL BOJHSH TVADHOrO CTOsika, 4TOOH CO-
¢IHHETEAbHAA TPyOa OhlJla BOSMOMKHO Kapode, FIpH ecTccTBeHHOH LHPKY-
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ASNEN DOAM I BepXHeH pasBoOAKe PACUIHPHTEILHBIA COCy s HPHCOSLIRRAKT K
BLCIES TOYKE MarfcTpadhHOTO TPYOONpPeBO/La TOPAMCR BOALL Jns obecne-
yeHHA [HDKYARLAE BONE B PACLIMPHTCALIOM COCYJIE UHPKY/ASANUOKHAA TPY-
fa A0JKHA NPHCOeLMHATLCA K 00pATHOMY MATHCTPAJBHOMY TPy GO POBOLY
Ha paccrosuny 1,5 - 2 M OT Mecra APHCOSJHHEHUN cocIHIHTeI5HOA TPYGRL

ViaJcnme BO3AYXa H3 HATPEBATENbHBIX MPHOGOPOB U N3 RCEX yHacTKOB TPy~
GONpOBOI2 ABAACTCH HEODXOIUMBIM YCJIOBHEM HOPMAJILHOA paloTH CHCTe-
MLl OTOIJIEHHs. B CHCTSMAX BOASHOTO OTOMJIEHHE C ECTCCTBEHHOR UMPKYJIA-
HEel BOALI H BepXHel pa3BoiKoR MaructpadLHBX TpySOIPORCGACE A% yAa-
JieHud BO3TyXa HCMOAb3yeTcd, KK NMPABHAO, paciUIHpHTEAbLHBIA cocyd Ge3
KaKRX-AA60 A0I0JHHTCABHBIX YCTPORCTB.

B cHcTeMaXx BOAsHONO OTOOJeHUS ¢ HMIKHCH DPA3BOJAKOR 1TPH CCTECTBEH-
goll LEPKYAAINH 1 YAaneHds BO3AyXa YCTDAWRAIGT CHeURdabHyIO BO3AY-
XOOTBOISILYI0 Ctrh, IPHCOSIHHAR ee K PACIIHPHTEABFOMY COCYRY (oM. pHC.
11.52) mas B HeROTOPHIX CIySafx K BO3AYXOCOOPHHKAM. 3 creTeMLl OTOH-
ACHUA © dwxkHel pajBOAKOH ROZAYX MOMKHO YIAAJATE TaKKeE C HOMOLIELIO
BOSAYXODHIIYCKHBIX KPAHOB HAH CHENMATHHLIX WYPYIOL, BBEPTLIRACMHEX B
BepxHve MpoGKH NPHGOPOB BEePXHCIO ITAXA (pue. 11.52). Opuaro Asig me-
MeIlleHHH, B KOTOpHIE LOCTYM  OGC/YKHDAIOMEro nepeconana  orpaHHYeH
(KMIBIX ZOMOB, MEAMKO-CAHHTADIKIX yuper(Iennll, WKoa u T. I.), TaxoH
cnocod pekoMeHI05aTh He ClelyeT.

HOang Gosee HaAEXKHOro YAAJEHHA BO3IYXA R yAOGHOID CIHYCKA BOABL M3
CUCTEMHE BOJSIHONO OTOIVEHHS C CCTECTBEHHONE HUPKY/IALHEH MardcTpaabikie
TpYGOIPOBO/L, 8 TaKKe OTBeTBJEHUS OT CTOAKOB K npiGopaM B oT upubo-
pOB K CTOAKAM UPOKAAALIBAIOT K YKADHAM (e menee (0,005} no €anpas-
JEHHIO ABHIKENNA TeMIOHOCHTEA.

§ 78. Pacuer Tpy6oOnNpoBOACE ABYXTPYEHON CHETEMBI BORRHOTO
oTONNEHKA

Kak #3BECTNO H3 THAPARJHKH, MPH ABUMKEHHH pcanpitof HHAKCCTH IO
TPYGAM BCerjla HMCIOT MeCTO NOTepH NABJCHHA HA IPEOIOIICHHC CONPOTHE-
JCHUA ABYX BUAOB — TPEHHS H MECTHHIX conporupaedii, K mecTHLIM COI-
POTHBJAEHHAM OTHOCATCA TPORHHKH, KPECTOBHELL, OTBOALL BEHTHIK, KPAHL,
HarpeBaTesbHhie NTPROOPH, KOTAH, TenJCOOMCHUHKY U T. 4.

Ilorepu masaendn R, [la, na npeomonesne TPEHHA HA yyarTHe TpyHe-
npoR0Aa € NOCTOAHHEIM PACKGAOM ABUMYILEACH CPEIH (ponzl, napa) ¥ He-
A3MEHHBIM [IHaMETPOM ONIPEIe/ISIT N0 QopMyae

Ao wt

Ry Giere pi=RI, {11.57)

rae f — aHaneTp TPYOONPOBONE, M:

A — xos(pduuenT THAPARIHUCCKOIO TPEHHS, RETHINHA GegpasMepuan;
W — CKOPOCTS: JAVMEHHS BOAE B TPYGORPOBOAE, M/C;

p — [IOTHOCTh JIBHAKYILEHCA CPCAM, Krim?;

R — yneauaast MOTEPA IHBJCHMN;

!. - anpua yyacTEa TpyQuRpPOLoLa.

IToTepio ,iABJCHHA HA 1Pec/oNclde MeCTHBIX conpotugnennfi, [Ta, on-
pefendmT 0o Qopmy.ae

Z==E:J§Lp. (11 58)

rae ZL— cymya K03hGHIHEHTOR MECTHRIX CONPUTHDICHHA B JAHHOM YyUacTHe TPYGoIpe-
BOEA, BUAHYKILY DespAIMEpHad, )

A

ot

2

p — AMHAMHYECKOE NABIEHHE BOAB B JABHHOM YHAUIKC Tpydonposoaa, [la.

Kos((hHIEEHTS MECTHOTO CONPOTHBJEHAA [PHBEAEHBL & TIpHI. 9.
O6mee conpoTHBACHHe, BOSHRKAIOIIEe IpH J(RMXKCHHH BOIb B TpyGonpo-
BOje UHPKYAALMUHEOrO KOJIbOA, BRJIAKTAH oronuTenpsui npudop, KuTea H
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apMaTYPy, MOMeT GHTEH IPEACTABACHO K&K CYMMA NOTeDh A2BJSHRS Ha TPe-
HEe DR} H CyMMa NOTEpPb B MECTHHIX CONPOTHBJEHHAX 572 ypaBHEHHEM

Z(Ri-+2Z) <= ZApp, (I1.59}
rfe TAp, — pacTolaraeMos ZaBleHune.

TIpu pacuere raapHOrO OHPKYJSNUOHHOIO KOJbild PAZPEUIZSTCH OCTAB-
JATL 3anac JA3BJeHHS Ha HeYUTeHHBIe CONPOTHEMAeHHs, HO He Gojee 10%
pacd9eTHHX NOTEPhL AaBJCHHA.

Ha ocuosasna dopmya (I1.57) u (11.58) cocraBaenr pacueTHele Tad-
AHust u noMorpammbl. TabaHua aad pacdera TPYSONpPOBOAOE CHCTEME! BO-
naHoro oronsiednd npa Af=1° [==05°C u £=0,2 8 coxpaleHHOM BHje
NpHBeReHa B npHaI. 10,

Homorpamma, cssasuBaromias sravennd R, d, w n G, upeictasneda Ha
puc. 11.59. B nesoft yacTE HOMOTDAZMMBl HMeeTcsl JOrapudpMHUeCKan CeTKa
AAR ONpeleela BeAHYHHE MecTHHX colporHpiacHu#, lla. Iloaesosanne
HOMOIpaMMOH Ke NpejcTaBnader 3aTpyAnedwi. Hanpumep, ecam HarecTHo,
yT1o o Tpybe nuametrpoM b0 MM mportekaer Bomst 0,41 kr/c {1500 gr/g), ro
no Touke nepecewenda auuufd G=0,41 xr/c ® d=00 MM "HaxonuM Ha ua-
KJOHHOH AHHHA cOnpoTuBAeHHe R TpeHWd #a 1 m, pasnoe 10 [1a, a xHa JAHHH
CKOPOCTH JABHXKEHHS BOAB HaxomuM w==0,19 M/c.

Ecau or rouxn 5 UATH B/IeDO IO JEHHH w==congt 10 DepecedsHus ¢ Bep-
THK&NbHOH MOpaMOfl, cooTReTCTBYWed, Hanpumep, £=b (Touxe &), 70 nHa
HAKAOHHBIX [PAMBX [OGAYYaeM BeJUYHHY MECTHBIX  CONPOTHBJeHE
Z=90 [la.

Jls rHApaBAHYECKOTO pacueTa TPYGONPOBCAA BHIOMISIOT CXCMY CHCTE-
MH OTOIVIEHHS D AKCOIOMCTPHYCCKOH INPOSKIHHW, HA KOTOPON nPWEOIST Bce
HCXOAHBIE faHHBe. K COCTABNEHHIO TAKOf CXEeMEl NPHCTYIAIOT MOCJAE TOTO,
Kak OyneT 3akoHYeHA CJIeAVIOUIag pacueTro-rpadHuccxad padorta: 1) nog-
CYHTAHB! TEIJIONOTEPH HOMellleHHAMHN 3JaHUs; 2) BBIOPEH THI OTOUHTEILELIX
FpHGOPOB H OUPRALAEHO HX YHCJAO AAA KaXKAOro MOMeIUeHHN; 3) pasMclie-
HEl HA NO3TAXKHEX OJAAHAX 31aN{f OTONHTCALHLIE NpHOOPH, ropaude 4 of-
paTHble CTOAKH, a Ha NJI&HaX YepAaKa H NOJRa1d — HOLA101Hue H ofpaTHLIe
MarmrceTpanu; 4) BHGpAHO MecTO JIAf TeNJIOBOIO AVHKTA HJAH  KOTCHLHGH;
d) onpeXeneHH pa3sMepbl PACHIHPHTCALHONO COCY/A, €CHH O Tpeliyercd,
H crocofi Boanyxoyfanewns; 6) n0kasaHO HA IJaHe YepIaKa HIM Bepx-
Hero sTa)ka (OpH COBMelNeHHOR Xphillle) pasMCLUICHHC paclHpHTENLEOG
COCYAa H PHOOPOB BO3AYXOVIATEHHH.

Ha nnanax staxef, uepmaka H NOJLBAAA TOPAYHC M OGPATHLIC CTOSKH
CHCTEMEBl OTOINENRHA JAOMIKHH OLITh MDORYMENORAHLL, 4 HA AKCOHOMETpHUE-
CKOR CXCME KDOME CTONKOB HYMEPYIOTCH M BCe PACHeTIHIE VYACTKH IHAp-
KyJSHHOHHBIX KOJEl — YYacTKH TPy, B KOTOPLIX NPOTCKAET HeHAMEHHOe
KOJHYECTRO DOALL.

Jng pacdera TpyGoOnponoza AOMOJNHUTENBLIO 1la CXEMC VKA3LIBAIOT Tel-
AOBYIO HATPY3KY H JITMHY KaMJIOr0 PACUETHOTO YYacTKa TPYROMDORGIA LHD-
KYJAALHOINOrO KOJELA, a TAKXe BCI 2aNOpPHO-PeryJJHDPOBOUHYIO apMaTypy
{kpansl, 3aBHKKH H T. I.). CyMMa IJAHE DCCX PACYCTHLIX YHACTKOB COCTAB-
JASET BEJUUUHY 5! PACUETHOrO UHPKYMAIHOHHOTO KOJThIIA.

[Tpu pacuere TpySompoBoaa ABYXTPYOHONR CHCTeMEl BOISHOTO OTOILIENHA
C ECTECTBEHHOH IHpPKYNANHed MDPHEHATO CUMTATL, YTO MOTENA JABJEHHS B
MECTHHIX CONPOTHB/EHHAX OPHEHTHPOBOUHO cocraBaserT 509% pacnmonarae-
MOTO UMPKYAAUHOHHOTO AaBiacHHs. CreloBaTenLlio, DO3IMOXKHAA CPeaHdAd
YAeNbHAA NOTePR HaBAeHHA Ha Tperue Rgyp, [la, Ha | M nauue MoxkeT GHTE

DHPE,IIQJIQHE H3 BHpa}Ke}IHH
0,5EApy
Rep = = (11.60)

rae 2 — garHa PACHCTHOIO HEPKYAAUHOUUOLQ KOILILA, M;
0,6 — koapdunment, moxassiBawmyil, ure 5H0%, gasmenHn MpeRmOSATARTCd HIPACXOA0HATD
HBa M¢Iepr Ha TPehHMe, a otTadpHue DOY — H2 MeCTHHe CONpPOTHRARHUA,
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Pacuer cern HaYHHAIOT ¢ TJI2BHOMQ UHPKYASUAOHNOIO KONBLA, OAA KO-
TOPOro Rop UMEET HANMEHbLIYHS BEJIHHUHY.

KpoMe peaRUHNE Rep A4a nonbopa sHaMerpa TpyOOIpOBOAOB IO Tab-
AHOe HAH HOMOI'paMMe HeOOXOMHUMO 3HATE KOJAHUeCTBo Boiw (, &r/d, mpo-
TEKAKIIEH 10 KAXKAOMY PACTETHOMY YTACTKY UHPKYJIAUKOHHOTO KOJBILA.

Beauuuna G oupeneaserca oo dopmyne

3,8
6= —28 . (11.61)
c{tp—to) .

rae @ -— TEMAORAs Harpyaxa PacueTHOrO yYacTKa N0 TelnouTZase Hpubopos, Br
le—lo ~~ MEPENAS TEMNENATYD BOJAH B CHCTEME, TPAL;
£ — TEUROEMKOCTE BOAR, KX/ {(kr-K):
3,6 — KuathbeuuenT nepepona enusan Br & kMg

Opgentupysacy Ia NOAyYelnoe 3madgente K H OMPeXeJHBE KOJAAYIECTBO
Bodw (, KI'/4, MOKMHO ¢ MOMONIhG HOMOrpaMMbl (cM. puc. 11.59) mau pac-
meTHOH TaGaHUbE (cM. mp#a. 10) nozo6paTh onTHUMAJbHbIE (AAMETPHl TPYO
pacdeTiioro goJablla. Bee aannkie, ModydacMbie IPH pacueTe TPyOouposuia,
SAHOCAT B Clendadbeywo Tabamny {tatua. [1.12).

TaGnuua {112, PeayapTarm pacuera TpyBonpoBofos cucremsl BOASHOMS OTOTINEHMN

g cxeMe TPYSONPORQIDE ITo npenpapuTedLHOMY pacheTy [lo OKOHYATeALHOMY PACHETY
r . )
- Ld 1 (=] ﬁ‘. n -
= = g, 1 EspEn | EH|g N
=Y ' g = ) %:E m ._::r_':w -
= ) = | W = k=
I 5L I - OQ': ﬁnﬁ -E-uﬁ R
g 1= |59 |8 [« 1985 : FEE SKE
Eluogicg [E [ojesi| 5] ceglmge [~ R|R|2}2
o S ) a [T ] ) OS Ei—m
Fa = o o F=3 1 A da -, el e
B BECr [ Mmoo § 8 = e s 88 pri=y [ =T T
. | 8g 55012, |2 {ggd| 25| 6. | 25515% 2,
b FE A2 x| H | SER)] =8| EX SEE IR e B
1 2 3 4 o 6 7 8 9 12 5a 6a Ta 8a 9a [ 102

bl

Ilpy pacyere OTAeNBHHX YYacTHOB TPYOOIpPOBOAA HeOOXOAMMC HMETEL B
BHﬂy CAERYRIEE. MeCTHOe COINBOTHRICERE TI){JI’EHHKOH H HPeCcTOBHH OTHO-
CAT JAMIOL K PACYETHEIM YYACTKAM C HAHMEHBLIEM pPacx0/OM BOALI; MecT-
L& CONPOTHBJCHAA HArpeBaTeNLbHLIX MPHOOPOB, KOTA0B U B0HACPOB YUHTLI-
BAKT (IOPORHY B KAXKAOM IPHMbIKAKILIEM K HEM TPYDORpOBO L.

Ecar no npomapefennoMy pacuery ¢ yderoM 3amaca agc 10% pac-
XolyeMoe AARJEHHe R cHeTeMme OyjieT DOJblle HAM MEHBUIE PacioiaraeMo-
ro JaBMeHHs, TO0 HAa OTAEAbHHRX YUACTKAX KOAbLA CJaeiyer H3IMeHUTh AHa-
MEeTpLI TPY6.

Heyssiska B pacxoayeMom ILaBAeHHH MEXIY OTASNLEBIMY IIHPKYJISKHOH-
HEIMH KOJbHAMH AONYCKACTCA B OAHOTPYOHHIX CHCTEMAX W ABYXTPYOHHEIX CH-
cTeMax ¢ MOAYTHRIM JBIxenvem Boawsl A0 5%, a B aByXTpyOHBIX ¢ TYIHKO-
B(_}Ig 2 gasﬁonﬁoﬁ—m 25%. Hpumep pacuera TPyOOIPOBORA l'lpHBC,[[EH
B N

§ 79. OcHOBHEIE CXRMBI tHETEM BOOAHOLO OTONNEHMS
€ MCKYCCTBRHHOH EMPKYNSAUMEH BOAbLI

B cncTeMax BOAMIOTC OTONNEHHS ¢ eCTECTBEHHOH NHDKYJSALHEH ecTecT-
BeHHOE AABJeHde uMeeT oueHh HebGoabmniyno bBeanvuby. IlostoMy mpu Godasb-
UIOR NPOTANEHHOCTH HHPKYAAIHOHHBX KOJEL, a CABAOBATEAbHO, H IIPH 3Ha-
YHTEARHLIX CONPOTHBJCHAAX ABMIKCHHIO BOLLI B HHX AHAMETPH TpyGoripo-
BOAOB HOJYHYAIOTCS N0 pacuery upesMepHo GOJhITAMH H CHCTEMA OTOIJIEHHS
OKA3EIBARTCA SKOHOMHYECKM HeRHIFOIHON KaK [0 OePBOHAYAAbHHIM 3JATPA-
TaM, TAK U B POLECEC JKCIAYATALHH.

TeXHHKO-3KOHOMHYSCKHH AHAJH3 CHCTEM HONHHOTD OTOIMNeHHA NOKa3hi-
BaeT, 9T0 CUCTeMEl ¢ eCTeCTBeHHOH LUHPKyJALMel CTaHOSATCA IKOHOMHYECKE
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Puc. 15.60. CHCTEMS! BOAAHOND OTOMACHMS © HCKYCCTREHHOR TWDEYANHMeR
{ - paclispHTeAbHE] cocyq, J -— BOAYIDHAS CeTh; § — KOTEN, 4 — yugn OHPRYAADESHHDIE

HEONPABAAHHEIMH, CCJIH BO3MOXKHAA UOTePH AaBACHEA HAa TpeHue Ha I M
AJHHEl FIABHOTO HNPXY/AANHGHHOIO KOMbLA MeHblue 5 Ia.

CHeTeMLl BOAAHONO OTOIJIEEHH ¢ MCKYCCTBEHHOH UHPKYJAUHCH NPEHIH-
HAJPHO OTAHYAKYTCH OT CHCTEM BOASHOTO OTOIJIEHHS ¢ €CTECTBEHHON uHp-
Kynaiyed TeM, YTO B HHX B JIONOJHEHHC K ©CTeCTBEHHOMY AABJCHHIO, BOS-
EHKAIOWEMY B PE3yJLTaTe OXAaKAeHUA BOJB B IpHOOPAX H TpybHax, sHA4YH-
TedbIl0 OOJblIee fABACHHE CO3AaCTCA [1aC0COM.

B pacTosiliee BPEMA YCTPAHHAOT, X4K OPaBHAO, CHCTEMB BOLAHOTO
OTONJIEHHS € WCKYCCTBCHHOH UMpKyAsnued. [TpuMeHCHHe CHCTeM C ecTeCT-
‘BEHIION NHUPKYASIHeHl sonyckaercs JHIb LA HeGoAnIMEX 31ankf C MecT-
HEM HCTOUHHKOM TenaocHabmenusi. Coraaciio CHull F1-33-75, paguye zef-
CTBUS CHCTEM C €CTECTBEHHOH LMPKYASIUed He jloJzKceH GHTL Gosee 30 m no
TOPH3ONTANH, @ MpeBHIIleHUe LeHTPA NPHOOPOR EUMKHEIO 3TaXa 113J( DEHT-
pOM KOT#A JOJKHO OLIThL e MeHee 3 M.

CHCTOME! OTOLIEHMH ¢ HCKYCCTBENHON UHPKYAAnKen MOTYT GpiTh, TaK XKe
KaK 1 CHCTCMEL C €CTECTBEHHON UMPKyAsnuch, IByXTpyGHbsie H 0 HOTPYOHHE,
¢ BepxHell M HHXKHeld PA3BOAKOH FOPAYHMX MArucTpaiLHBIX TPyOOIPOBOAOE,
BCPTHEAJBLEEIE H TOPUIOHTAMbHKIE. _

Ha prc. 1160 nmokasade ¢XeMH BepTHKaABHLIX NBYXTPYOHBIX CHCFEM
OTONJIEHHS ¢ MCKycCTReHHON nupky.asnHefl. Caesa mokasaga CHCTeMA ¢
BepXHEHl PasBOAKON, a cmpasa — cHCTeMa C HRHeH pazBogkod. Obe cuc-
TEMBL OTOTJIGHHS, KAK H PAcCMOTpeHHue B § 74 u § 70, OTHOCHATCHA K T4K Ha-
3LIBAEMBIM TYOHKOBHM CHCTEMAM, B KOTOPHX HepeiKo MOIydacTci OHUeHb
Gonplas paslHIA B pacxofe JARNEHHA 3 OTAENBHHX UHPKYJIANHEOHHBIX
KOJBILAX, TAK KAK AJHHL HX Pa3HHe: ¥MeM jallbile paclosiokeH npulop of
KOT/a, TeM GOJbLIYIO HPOTAXKEHHOCTL HMeeT koapuo sroro npubopa. ITo-
STOMY B CHCTEMax ¢ HCKYCCTBEHHOH IHPKyJAANHeH, 0COOeHHO NpH GoabIIOH
NPOTAKEHHOCTH TPYGOLIPOBOAOB, IeNTecoobpasHe NPUMEHATL MONYTHOE ABH-
‘WeHHe TCOpAUefl H  OXJaXAEHHOH BOAM 1O CXeMe, [PeLI0NKCNHOA
npodn. B. M. Hananusm. [To 3708 cxeme (puc. 1[.61) znEAa BCeX HMPKYsi-
JHOHHEIX KOJIel, IOYTH OJHHAKOBA, BCJACICTBHE Yero JerKo HOJMYYHTL paB-
HYK IOTCQIO AABAEHHS B HHX H D4BHOMEDHHE OPOrpeB BCEX npubopoe. He-
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pPae. 11.61. CrereMel BOAAHOre OTONAEKMN © MONYTHHM  ABMKEHHEM ropaacit v oxaampennoil BOAH
(oTOEMTEN bYLe MpEGePH YCAOBHG He MOKA3AHM )

4 — OIMOTPYOHAR € uepXHefl pazpomkofl; 6 — mBYXTRYGITaw & BIUKHER paseoaxci; I — puoay xocGoDHHK;
2 — raapHblfl CTOHE

¢}

Puc. IL62. CxeMul OREOTPYSHLIX CHCTCM BOAUOFD OTONAEHES C HREH:H pasponxod

HOCTATKOM 5T0# CHCTGML MO CPABHEHHIO ¢ TYNHMKOBOH SBJASCTCA IIECKONbKO
goaburas ofman yauHa TpyOGoHnpoBoaa.

B mocneaHpe TOAR HAYAAH (UMPOKO TMPHMEHAThH OLHOTPYOHBEIC CHCTEMER
OTONJEHHA € BHXHEH OPOKAAAKOR MAaruacTpanefil ropsded H OXJaXICHION
poaw (puc. [1.62).

CTOAKH CHCTEM 110 cXeMaM & pasfefdAlTCs HA NOABEMHBIC H OHYCKIIHE.
CTOfAKH CHCTEM TI0 CXeMaM ¢, 8 H 2 COCTOAT H3 TIOABEMHOIO M ONYCKHOTO
VYacTKOB, HO B BepxHel uactd, OOBIYHO HAJ FOJIOM BeDXIETO 3TaMa, OHH
COeAMBSIOTCH TOPH3IOHTANBUEM YIacTKOM. CTOHKM IPOKJIAJHBA0T Ha pac-
crossuu 150 MM OT Kpad OKOHHOro npoeMa. JJIHHA MOABOJOK K Harpesa-
TEALHLIM NpHGOpaM NPpHHUMARTCH CTaHAapTHO# — 350 MM, HArpeBaTeNLHLIE
npuopE CMENCHE OT OCH OKHA B CTODOHY CTOAKA. [lis peryAnpoBaHHS
TeIJIONEPe a4 HATPeBATENLHLX NPHOOPOB YCTAHABAHBAIT TPEXX0O0BHE
KpaHE, a fIpH CMELIPHHBIX 3AMEKAOIKMX YUACTKAX — KPAILl ABORHOHR pery-
JHPOBKH,

OpaoTpySHan CHCTEMA OTONJIeHUs ¢ HHXHcl paspoikod yrofHa aad 31a-
ault ¢ GectepAaUHEMH NOKPHTHAMH (COBMEIIeHHBIMH KPLIIIAMH).

§ 80. TeXHMKO->KOHOMMUYECKME NMOKAa3aATeNM cHCTeM BOASHOrO
OTONNeHHA

(O'CHOBHHMH TeXHHKO-3KOHOMHUECKHMH IOKAa3aTensMi moBofi  OTOMH-
TEJbHOH CHCTEMHI SIBJSIIOTCH NEepBOHAMAAbHAS CTOHMOCTL H 3KCOAYATALUCH-
HHE PAaCXOhL.

TlepBoRadasbias CTOMMOCTB CHCTEMBI BOXSIIOTO OTONJIEHLA € WCKyCeT-
BEHHOA UUPKYJASNEEH 3HATHTeJbHO HMXKe CTOMMOCTH CHCTEMH BOISTHOTO
OTOILIGHHS ¢ -BCTeCTBeHHOR UupKyAaunefi. JleficTBHTEABHD, NIPH HCKYCCTBEH-
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Ho® NHPKYASLUH pacueTHoe gasjaenie B 10—15 pas Goawle, ueM B CHCTe-
Max ¢ eCTeCTBEHHON THPKYJISLHEH, 2 TaK KaK NOTCPH JasieHHA B Tpyfo-
NPOBOZAX NPONOPLHHOHAJIRHE KBAAPATy CKOPOCTH [ABHMEHHH BOAM, TO Ce-
YeHHST MATHCTPAJLHHX TPyGOMPOBOAOSE NPH HMCKYCCTBEHHOH NHUPKYJISAILHH
IOJay49amTcad B 3—4 pasa medbine, Yem NPH eCTeCTBeHHOA HHpKyyAuMu. Cae-
J0BATENbIIO, MOZKIIO CYILECTBEHHQ COKOHOMHTE Ha Macce TpyO, a Takxe Ha
34r0TOBKE H MORTAKe TpyGolnpaBoJos.

Ins cHCTEM ¢ MCKYCCTBEHHOH ITHPKYJNNUEHA BOAB KOTENbHBIE He 3arayl-
asior. Onn MOryT obC¢ayKHBATL H3 OMHOFO LeHTPa HeCKOJBKO SAAHKE B 103~
BOJTAKT OCYLIECTEAATE [EHTPAJABHOE PeTYJNHPOBAHHE TEIJNQOTHAYH OTONH-
TeJbHBIX NTPHGODOR B BEChMA HIRPOKHX TpeAeiaX. SKCHJAYATAIHE CHCTEMH ¢
ACKYCCTBCHHOH UHpKYJAsUHell o0XomHTCesd He AOpOXKe BOLAHOIO OTOHACHHA C
SCTECTREHRGH NAPKyaaiyei.

B coBpeMeEHOM CTPOHTENBCTBE B 3[aHEAX YCTPAHBAKT ITaBHHM ofpa-
30M BCPTHKAJLHBIC CHCTEME BOAAHOTO OTOHJICHHA C HCKYCCTBCHHOR LHPKY-
aaiuefi, B Ta6a, 11,13 npuBejeHk moKa3aTean no pacxoay paadaTopos, TPyO
H 3aTpaTLl TPYZAa Ha CTPOHTEALCTBO DA3JIHYHLIX CHCTEM OTOINJNEHHS.

Tabnwuya [1.13, TaXHHHO-DROHOMHUBCKKWE ROKAZATANM DOPTHHANMHLYX CHCTEM BOASHOTQ
OTONAEHKA ¢ WCKYCCTERHHOH UWprYNAuweRr, %

IpyyTpytnan OpgoTpy$Had ¢ DARDCTOROMBAM REYEOEAHTIEHARM
¢ HHN(HeHd OpRGOPOR K CTOAHEAM oo
razro KON .
48 CTOSKOB ¢ nepxueh pasnoAXoh ¢ HEAHEA paspoIkol
IMTorzasatenn
b co CME- oo CMe-
o & z | ety MeHHeM ,EDEE:E: Wenmsm | © vpex-
oo o @ LM ABMLIK G- M JAMLREN- | X0A0BLIMA
EE | BE | vosomcon | [ en | commn | oo | <
Pagnatopu, nosepxxocrs, | 100 97 108 100 86 100 85
SHM
Tpy6u cranuuue:
AnuHa, M 100 124 a5 04 g2 24 B4
Macca, Ko 160 | 118 100 09 o7 93 &3
Pacxon na 1000 Br: . :
pPaayaTopoR, 3KM 100 97 103 100 95 101 95
TpY0, M 100 { 126 94 g5 04 26 85
TpyG, KU 100 | 118 100 H0 08 96 95
Tenhosas HAOPAXKEHTOLTh:
paduaTopos, Br/skM-4 100 | 10t 92 100 103 45 103
Tp¥G, BTjkr-u 100 85 100 100 109 104 104
JaTpaTH TPYLa Ha) 100 { 100 100 100 87 a7 57
1000 Br, wen.-zcup '

Ha rtada. 11.13 BuaHo, 9TO OAHOTPYOHAA CHCTEMA OTONACHHA € HHIKHCH
pasBOAKOH, € OMIOCTOPOHHHM NPHCOSAHHEHHeM NPHOOPOB B € TPeXXOoAo-
BHIMH kpaHamu (puc. I162) wanboscc HHEycTPHaNblla H 3KOHOMHuYHA. Pac-
XOAL PAZHATOPOBR K TPYD B Heli HauMeHbliAe.

B rex csyuasx, KOTOa II0 APXATEKTYPHHIM HJH KOHCTPYKTHBHBIM 0cobed-
HOCTSIM 3MdHUS HEe YAAeTes MJIH Helelecoo6pasHo YCTPAaHBATL CHCTEMHL C
HHXKHECH pasBOAKOHN, MOTYT OHITh NPMMEHeHH OJBOTPY(iHWe CHCTEMEl C Of-
HOCTOPOHHUM NPHCOCIHHCHHEM MNMPHOOPOB H € TPEXXOLOBLIMH KPdHAMH C
BepxHefl pasBOAKOH TENVIOHOCHTEAA.

§ 81. MecTto npecoeaHHeHMS PACIUMPMTENLHOFO COCYNRA M cnocobnl
yaaneHHa so3zfyxa npu HCK‘[CCTIGHHOﬁ UWHRPRKYNANMK 2O 0k
B cHLTEMAX OTONNEHWA

B cucreMax ROASHOTO OTOMJEHHA € HCKYCCTBCHHOR WMHPRY/AALHEH NpH-
NHMAKT ocobble MEPH I/ YAAJEHUA H3 HHX BO3AYXa W oDecrneuyeHHs BO BCeX
TouKax TpyGomposofa Halmroumoro AamseHus. [locaeamee Heobxoaumo,
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wTOH HPeROTBDATHTL DCERNBNENE BONM B TPYDOApPOBOAE CACTEME H H3Me-

HeHHe KOAHYECTBA DOXM, BPOTEKANMEel B pPAa3AUUHHX UHPKYAANHOHHHX
KONBIAX CHCTEMEL

PacmiapHTeapHHA cOCYA B CHCTEME OTONJAEHHA € HCKYCCTBeHHOH IMPKY-
JALHSH YYACTBYeT B PaclpeAefeHHH AABACNUA B LHPKYJIALHOHHBIX KOJTh-
nax CHCTeMBl, CO3NABACMOrO HACOCOM, TAK Kax JARJEHME B Pa3JHYHHX
TOTKAX CHCTEMbl 3ABMCHT OT MECTA NIPHCOEANHEHUS COeAMHETENbHON TpySH,
[HamprMep, ecnn COSCAHHHTENBHYIO TPYOY PACIIHPHTENLIOIO COCYAA HPHCO-
2IAHNTh K OOPATHOR MATHCTPAaJR ¥y HACOCA, KAK NOKa3zaHo Ha puc. 1160, o
npi pafoTe Hacoca AasJeHMe B Jl000f TouKe cHCTeMul Oyier (odiblile, ueM
THPOCTATHYECKOS AABJACHHC B TeX e TOUKAX NPH BHIKMUEHHOM HACOCE.
B 5TOM cayuae BCKHUNAHMS BOAH B cHMcTeMe He GyleT. Ecau xe mpoHaBosds-
HO H3MCHHTL MCCTC NPHCOCAHNEDHZ PACHIHPUTCALHOIC COCYZA, TO HSMEHHT-
CH W pacripejlederne AaefeHus B cHeteMe. [Tpu 9TOM HA OTAABHBIX YYACT-
kax Tpy0onpoBona IPH IAaJeHEHH [asJeHHS HHXe aTMOCHepHOrO MOKer
IIPOM30ATH BCKHIAINHKC BOAL, COMPOBOXKAaUcecs napoolpazoranied. [Tapo-
oOpA30RANKNE BRISURET DAIDHIE CTPYH, APEKPAILEHHE HOPMANBHOH# LHPKY-
JALNKHA ¥ BO3HWKHOBeHHe THADABAHUECKHX yhaapos, JlJis nopmaJdbHOH pabo-
" T CHCTCMLI OTOIVIEHHS € HCKYCCTBCHHON NHPKYJALHCH pPACIIMpHTENbHRKIE
cocyn OOBbIMHO NPHCOSJAMHAIOT K CETH Y BCACHBAWINEro NaTtpydxa Hacoca.

CnocofHl yaaJeHHs BO3AYXa H3 CHCTEM BOJSIIOIC OTOILTCIIHA ¢ HEKYCCT-
BEeHHOH W €CTeCTBCHHOH LHPRYASAONCH Heo UAAKORH., B cHCeTemMe BOJARHOrO
OTONJIEHUA € MCKYCCTBEHHOH LMPKyJsLHBel CKOPOCTh ARMMKEIHA DBOAH OfHy-
HO BoJbile CKOPOCTH BCONMBaHHUA BO3IEYINHLIX NMysLIPhKOR, pasroi 0,2 m/c,
M NY3BIPbKH BU3AYXA HE MOTYT ABHCATHCH B HalpaBAeHHH, MPOTHBOMOJOXK-
HOM NOTOKY BOALL [102TOMY B TAKHX CHCTEMAX DAsBOOAIINE MATHCTPANbHER
TRYGONPOBO/IE NPORITA/IERAKT € NMOAREMOM K KPAHRHHM CTOSKAM H B BRHICIHHX
TOUKAX CHCTeMH YCTAHABAHBAIOT BO3LYXOCOOPHHUKH.
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HexoTophle KORCTPYKUWNE BO3IYXOcSOPHHKOB Mokasanmul Ha puc. 1163
Jlis Bhimycka BO31yXa K3 DO3XAYXOCOOPHHUKOB YCTAHABAHBAKT KPaH, KOTO-
pLIl B MPOIecce SKCHJNYATALKH CHCTEMH NMEPHOAHYECKH OTKPHBANT.

B npakTHKe MOHTaMa CHCTECM OTONACHHH HCUONBIYIOT B OCHORHOM THNO-
Bhle BO3LYXOCOOPHUKH, nojpofnbe CBEJCHHAA O KOTOPHX NPHUBEISHH B Crpa-
Bounoi Anteparype. HanGoarilee pactpoctpadeHte TONYYHIH NOPHIOHTANL-
HHE NPOTOYHHE BO3LYXOcOOPHHEH, TaK KAK B HHEX BO34yX OT/AedsieTcd ro-
pa3zo JYYILE, YeM B JPYI'HX KOHCTPYKUHAX, H OHM XOPOIIO. MOTYT OHTb
3ATOYINCHEI OT 3aMep3anus.

BosAyXocOHOPHHKH HA KOHLCBEHIX YHaCTKAX TOPAUHX MAaructpases, T. e
y ILaJApHEro cToska, cHA(OXKaWT aBTOMATHYSCKEMH BO3LYXOOTBONYHKAMH.
Oun cayXKar a4 HenpepHBHOTO YIAJeHHSl Bozayxa ws cuereMuly Ha
puc. 11.64 npejcraried aproMatudcckufi pozayxootsoauuk BHUHTIC (Bce-
COI3HMH HAYYHO-HCCNSAOBATEABCKHE HHCTHTYT THIPOTCXHHYMCCKHX H CaHH-
TAPHO-TCXHHUCCKEX paGoT). B KOUCTPYKUEM BO3AYXONTBOJYHKA WCHOABIO-
BAH ABTOMOOW/JLHBI BeHTHAL-KJAATIAH, CAVIKAINUH JAJA 3aloJleHHa aBTo-
MOSHALIBIX KaMep Bo3ayXxoM. [To Mepe cKONJeHUA BO3JyXa B KOpIyce
HO3TYXOOTEG/TUMEKS ¥[PORCHDL BOARI HOHHMKACTCH, BCJISACTBHE ULro NOMIABOK
ONYCKAeTCs, CKHMAETCH NPYXKUHA BeHTUAH-KJIANAHa W BO3AYXY OTKpHBa-
eTCH BLXOA B 3allHTHLI KOJMAYoK, a sateM B atmocepy. Tiocne ero su-
A0JLa Y[CBEHB BO/AbL B KOPDIIYEE HHOBR NOBLIMACTCA, NONJABOK MOARRNMAagTCH
H OTBepcTHe B BEHTHJe-KJAANaHe 3aKphBaeTCH.

B cHcTeMax BoAAHOrO OTORJICHHA C EHXKICH pasBOAXKOfl BO3AYX yiann-
#TCA C IDMOIMBKR CREIHAABHON ROSAYXaoTROAAMER ceTh. CeTh NPHCOCIUHS-
I0T K PaclUHpHTeNBLHOMY €OCyly, TOJOBHO TOMY KAaK 3TO JEeNAeTcd B CHCTe-
MaX ¢ CCTCCTBEHHOH HHPRYASHUCH, BJIU YCTAHABRANBAIOT 11a Hefl HeXPOTOUHKE
rozayxociopunkn. JLan yaanesust Bo3yxa Moryt OBTh UCTOJIb3OBAHB TaK-
K¢ BO3AYHIILIC KPAIIL, YCTallapJHBSaceMBIe HA BepXHHX HarpeBaTefpHHX
nputiopax. TIpy atom cnocofe oronyredsHnle npafiopu nelccooGpasHe NPH-
COEIHHATL K TopsiyeMy T1PyOONPOBOAY CHH3Y, KOTOPHE B 3TOM CJIy4ae CTa-
HOBATCH DOITYUIHLIMA cOODHAKAME, HO HHPKYAALHSA BOAR B HHX GyAeT mpo-
HCXOAHTL flajKe TPH  HAJHYWH  RO3JyXa B BepxHefi uwacTH mpHOopa
{cm. puc. I1.52).

§ 82. Pacuer tpyGonposogor fayxrpyBHON cHcTemul
BOAAHOTO OTONACHMS € MCKYCCTBEHHOK UMPKYNSUHMEH BOaLI

Pacaer tpyOonpoBoaos ABYXTPYOHOH CHCTEME! BOIAEQOrO OTOIVIGHRA C
HCKYCCTBEHHOH HHPKYXRALHER BOJ(b OTAMYAETCH OT pacdera TpySompoBonOB
Takol JXe CHCTCMEBI, HO ¢ €CTECTBEHHONR UHPKyAAUHel BOAB OfipelefeHHeM
PACNOATAEMOTD AaBsAeHNA. B cHeTeMe ¢ HCKYCCTBEUNOH UNPRYJAALHEH OHO
caaractTca H3 IABJCHHSA, BOZHHKAKUIETO B Pe3yAbTATE OXJiaXAeHHA BOILI B
npelopax ¥ TpyGonpoBoaax, H AaBACHYs, KOTOPOe CO3AAeTCs HACOCOM.

PacmonaraeMoe JaBAeHHE B 3TOM cAydae onpefenscrcd Mo BHPAMEeHHIO

Pp = APap + APrp “+ Pracs {11.62)

ric Apgp — ECTECTBEMHNE ManMeHWE, BOSHHKAWLIEE NPH DXIAKACHAH soRn B npubopax, Ila;
Ape, — eCTECTBEHHOE [aBAeHMHe, BOJHHKAWILEE B PE3ydbTalc OARIXKISIEA BOAH B TpyBo-
nposaaax, Ila;

fluge — NABTEHHE, CO3MABEEMUE HULOCOM, Ila.

B cucTeMax ¢ HCKYCCTBeHHOH LHMPKYJIANHEH ECTECTBeHHOE AABJAGHHE OT
OXJaM/EHRS BONE B pHOGOpPAX YYHTHBaeTcsl B pasMepe 50—70% makcu-
MaNbEOH ero BedauurHnw. EcrecreeHHoe naBicHHe, BOSHHKAICWIEE B PE3YJib-
Tare 0XAaxKAeHHA BOAH B TPYOONPOBOAAX, €CJAH OHH NPORAIARBALTCA OT-
KpPbITO, He yduThBaercA. EcrecTDCHHOC AABMACIHE OT OXJAKACHUSE KAK B
rprOOpax, TaKk H B TPYBONpPOBOAAX MOeT BUOOIHE He YYUTHBATHCH, €CNH
oHo cocraBasceT He Oosec 10% masaeuns, co3faBaeMoro MeéXaHHYECKHM IO-
DY ABHHEM.
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B CHCTeMax BOASHOIC OTOIJIEHHH ¢ MCKYCCTBEHHOR MHpRYXmuned Benn-
YHAY PacueTHOrO LABJEHHS CleiyeT NPHHMMATh: a) JAA CHCTCM OTONJICIHS,
NPHCOE/FHZEMMX K TEIVIOBBLIM CeTSIM, — B 3ABUCHMOCTH OT PABHOCTH A8B-
JICAMfl B CETH y 3AaHWs Ha BBOAC; 6) M9 CHCTEM OTONJEHHs! IPH Napa-
MeTpax TenaoHocHTte s 95—70° C, pabGoramumx oT KOTCNLIIOA, ¢ NEpPCNek-
THEOH NPHCOSJHHCHUA HX K TETVIOBBIM CETAM NOCPEACTBOM 3JeBATOPOB — He

TaGnrya [L.14. Makeumansko gollycTHune cKopa- gofme 12 glla (cm. npua, 5),
CTH ABHMEHHN Boful B TpyDonpoBojax cHCTeMbl e3 y4era NoTeph  JAaBJACIHA
EBOAAHOTS OTONAEHHA B KOTENMBHOH H B TelJoIpo-

BOJIAX Ha YUACTEE OT KOTGAL-

Hnamerp 8 TE - .
tpyGonponoza (A0 | 15 | o0 (25 |a2| o | o | & HOft A0 TENJOBOrO —IyRKTH;
dy. WM @® B) NAA CHCTEM OTOIUIEHHS,

—  KOTOpBle He Oy/AyT NPHCOCIH-
Magcuvaapno| 0,25/0,310,65(0,8] 1 11,6]1,5( 1,6 IeHH K TeNJOBRIM CETIM, -~

AONYCTHMbIE . HexXonod H3 MaKCHMAaabHO J0-
°"°£?§"”" EYCTHMBY CKOpPOCTeH ABHXe-

HHSl BOAH B TPYyOONPOBOAAX
(raba. 11.14), BO3MOKHOCTH
YBA3KH DOTEpH AABJCHHS MO OTAENBHHM KOJbUAM H BETBAM CHCTEMBl H
NAINBEIX TEeXHUKO-3KOHOMWYCCKOrO pacdeTa.

Hau6onee HeSAATONPHATHREIM UEPKYJIANAOHHLIM KOJLIOM B CHCTEMAX
OTONMAEHHs ¢ HCKYCCTDCUIOH IHPEYASUHEA CAEAYeT CYHTATLI IPH TYHNHKO-
Boil pai’BoJlKe MATHCTpaJel — KoMbllo ucpes Haufionee yIaleHHBIH CTOMK,
LPH NOMYTHOM ABHKCHHH BOJAH — KOJBLO UEPE3 HATPYKEeHHHH CTOAK,

§ 83. OcoberHocTH pacyeTa ogROTPYBHLIX crctem
BOASHOrC OTONNEHWA '

Pacuct TpySONPOBOAOB OLHOTPYOHBIX CHCTEM ROASHOTO OTOMNJCHHSA IPO-
H3BOJAAT B OCHOBHOM 10 MCTOZMKE, HIpHMeHseMof NpH pacueTe TpyGOnpoRo-
0B ABYXTPYBHHX cucTeM OTONAeHHA. OTAHYHTC/ALHLIM IOKA34TENeM B Of-
HOTPYGHLX CHCTEMA3X ¢ 3aMBIKAIOIMHMH YyYacTKaMM #BAAETCH KO3(GOHIHCHT
3aTeKauns o, NPeICTABAAIONIHE cO60f OTHOINEHHE MACCH BOAbL, 34TEKAI0-

meit B opAGOp, K ofmell Macce BOAH, NPOXOAAMIER 0O CTOAKY:
aﬁanpftﬁgr| (11.63}

rEg (Gop = MACCa BOAH, NOCTYNZIOMICH B OpAGOP, KIfd;
Gor ~— Macta BOIH, NPOX0AALLCH 1Y CTOAKY, KI/c,

[Ipu pacuete OAHOTPYGHHIX CUCTEM OTONAEHHA KoadipHIHCHT 3aTcKallld
HAXOMAT MO rpadukaM, COCTABJEIIHEIM HA OCHOBAHHH NPOBEJeHHBIX HCCHE-
ROBaHHHA,

‘TeMmmepatypa ropsacii BOABl, MOCTynawiued B MPHGOPH BCeX 3ITaXeH,
B IBYXTPYOHBEIX CHCTEMAX OTONJICHHA MOYTH OIHHAKOBA, 4 B OAHOTPYOHBIX
cHCTEMAX OHA HA3MENSEeTCA IO 3TaxKaM B OpelcaaX pacueTHOrQ nepenana

TEIIJIOHOCHTEA.
Ins onpenefeHrs BeqHIAHB eCTCCTBEIIHOTO MHPKYJ/ANHOHKOTO AaBAe-

HHS B OAROTPYOHLIX CHCTEMAX M IJIOLUA/(l MOBEPXHOCTH OTOMNHTE/NLHBEIX NpH-
H0P0B HEOBXOLUMO SHATH TEMICPATYPY CMECH BOAbI, NOCTYNAWIIEH B mpu-
Gopul, fow, °C, ¥ HepENanN TEMOLPATYPH B HUX Afmp.

TemuepaTypa cMeCH BOJH OnpefieaseTcd 0o gopmyne

L Afers (11.64)

a7

tay = fp —

rac gy — TeNmoRAR HATDYSKa cTonxa, BT; :
f), — TEMNORA HAIPYsKa BCeX OTQMHTENBHEIX UPHGUPOB CTORKE, PACTOIOMENWLIX B CHCTE-

WAy © noTaudell Boam [0 cXeMe <CREPNY — BHHI3® BHUNC PACCUHTLHIBASMEIE npufiopos, a
8 CHOTEMEX € HOAJUCH BOMH 1O CXEME €CHESY — BUEDX» — HHIKe paccyHMTLIBAEMBIX mOpHO-
poe, BT;

Alor — TCMIOCpATYpHHA MACPRNAA TEIVOHOCHTSAA B CTOSKE, IRAL
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TeMmuepaTypHEN Nepenaj BOAH B HarpeBaTeNbHHX npubopax Afm B cHe-
TEMAX € 3aMbIKAOUINMY YIACTKAME OnpeflenseTcda No GopMyne

0.86Qnp
_ gy
re f2-— kOSMPHHITHEHT 3aTEKaHHs BOAH B OTONHTEALELE NPHGOPHL. -

B IpOTOYNEIX CHCTEMAX OTOMJIEHHW € OJEOCTODOHEHM NDPHCOCKHIEIHEM
yepes K4 kbl TPHOOD HPOTSKAST BCA MACCa BOLLL, NPOXOAAILEH N0 CTOAKY!
an=Gu. ' '

Ecnu B 3TOH CHCTeMe NpHOOpH OPHCOEJHHEHH € JABYX CTOPOH W ONH
OAUHAKORK, A TAKIKC DABHOBCJMHKH K OJBEAKOBHI HOABOAKH K HHM H MECT-
HHe CONPOTHBJICHHA, TO MOXKHO JONYCTHTh, YTO B KaXIHIH npubop mocTy-
naeT NOJOBHHA MacCH BOIH, TPOTeKawllek o CTOAKY.

Beanuyra ecTecTBEHHOIO IABJACHUA, CO3XABAEMOTO OXJNAXKISHHEM BOJH -
B HATPEBATEbIILIX nprbopax OAHOTPYOHBIX cHCTEM Apmp, Ila, onpenenscrces
no CAeLVIILAM (QopMyTaM.

[1px BepxHed pazBojKe rOpAYeH MAardcTPald ¢ GCCBHIMH H CMeHIeHHLEMH
SaMEKAIMIHME YIaCTKAMHU

Aprrp == h;g (pGM.l “"Pr) + h;g (Pcm.z - pr} + +hnn g(n, '—-pr), (11.66)

rac ﬁ.; , h;-—— BEDTHKANEIIRE DACCTOAHMSA OT BRia NprbopoR oAHOro 3TaXa Ao HHsa mpubo-
QB CAsRYIOUETO 3TAMA, My
1p — BEPTHKANLHOE PECCTOSHHC OT CEpelNBH MeiTpa TeHepaTopa Temna Ao Wuza npufe-
pOR WEDBOFC 3Taxa, B,
Or, Pents v — IOTHOCTE {00BEMHAS Macca) BOIH, HOCTYTMAWIZEH R CHCTEMY, CMECH BOLH
HA COOTBCTCIBYIOLICM YIACTKE M OXMAKASHHON ROJK B cHCTeMe, Kriml,

Ota dhopmysna aHanoruuna suipaxenuto (I11.52) xnst MpoTOYHOro CTOAKA,
HO BLICOTL! B FIEM QTCUNTHIBAIOTCS OT CePe/uHbl HPHOOPOB OJHOrC 2TaxXa a0
cepeaMubl tPUOPOB CIACAYIOMICTO 3TAXKA.

[Tpe HuzRHel pa3BOAKE ropsidel MarneTpas

880 =51 2 (Poytoy — Perytm) T % 8 (Pesyror = Perim ) 252 F B (0, — 002, (11.67)

- M
rae fy. F; — BEPTHKANBHOS DPACCTOAHEE OT LEHTPa OpHGOPOB OJHOTO sTala A0 NeuTpa
nprBOPOB CASNYIOWICID 3Tad, M;
Ry, — BEPTHKAJLHUE PACCTOSHHE OT CEPANMEH TEeNepaTopa Temma N0 UeRTpa upuSepos
OepBOry HrANKa, M:
pcui(n) v Pom N R *pCMi(n)
yore croska (1, 2, .., { — HOMep sTaxa), KrfM*;
— [IOTHOCT: (0OBEMHAA MACCA) CMCCH BOAH 1A YHACTHE ONVCK-

Atyp = . (11.€5)

-— IIOTHOCTE {06BeMHAT MACC2)CMECH BOAHN Hi YYACTHS DOXLEM-

Pesytorr Pemgio): - ;pCMi{OJ
gora croaka (1, 2, .., | — BOMep srama), KriMs.

[Ipu reapaBiMteckoM pacdeTe OJHOTPYOHOH CHCTEMEl OTONMEHHS MOTC-
pA JARJASHUA B MeEKPaIHATOPILIX Y3/MaX OUEHHWBAETCS NPOH3BeleHHEM CyM-
MapHOro RK03({HLHWEHTA MECTHOMO CONPOTHBJAEHHA ¥3/a.Ha AHHAMHYECKOE
jaBacHuc crofgka. JaHHHe 0 CYMMapHBX KOSQIHUIHEHTAX MECTHOrO CcONpo-
THBJIEHUS Y3JOB PA3AHYHLIX CHCTCM NPHBEACHL B CIPABOUHON JHTepaType.

Ma yuudHKAIEE MOHTAXKHOR 3aTOTORKY »JIEMERTOR H MeXpPaJHaTOPHLIX
Y3JI0B CHCTCMII OTONJENHSl CTOSKH H TNOABOAKH O0HYHO BHIIOJHSIT CTaH-
RAPTHBIMH JS KaXXIAOT0 THIIA 3[aHH4,

§ 84. NoaBop M YCTAHOBHA UMPKYSAUHOHHEIX HACOCOR

B cHCTeMe BOASIHOTO OTONJEHHWS ¢ HCKYCCTBEHHOH UHPKYJASALHEd KpoMme
Hacoea Afs 3a00JICHHS €2 BOJAOH H NOANIMTKH B [poUecce 3KCINYATaluH
YCTAHABJIUBAKT TAK HaablBaeMLle UHPKYJALHOHHEIE HAacOCH LAA Nepeme-
MeHHA BOALL N0 TPYOONpOBOAAM.

HanGosbuiee NpHMeHeHRe B CHCTEMAaX OTONJICHHS 3LAHUH [OJYYHIH Ha-
cochl HeHTpodexuyorn tunma (puc. [1.65), xord Ang oronJcHHA HeOObIIOrD
3AAHEA OT KOTEeNLIIOH, Paclof0KeHHOH B ero raBapurax, Godee NPHTOIHH
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pue. 11.66. Dwarosaswutad nacoe WHHIG

1 — pRabEMOLA uWyryHLAl sopnye; ¢ — daanie-

PRI WNSKTPOIBHISTENB; & — HaTHeTATENhEWA

neTpyfuk; 4 — pafinuee xpacce; § — BCaCBIBakD-
LWHE ratpyookr

Pez [1.85 Uemrpobemnandit AacoC U HII
Brominsl _y, e __Bﬁamﬂbf

: p’
2 / é ! g ) Pac. LAY, Cxemn ycTRmosxs
% @ L : | UNPRYARNHOAHLIX HACQEON
© ] — obpoannw JREAA; 2 — Ha-
i 2 12 7 ' coch
_ Y AR SR
s &
i3 cucmemsr a3 cucmemdl

IHaroHanbHHe Hacoch (puc. I1.66), KOoTOpHe BrosaHe ofecrneunHBaloT Tpe-
Oyemoe maBiaeHHe 1-—2 M BOJ. CT. H COOTBETCTBYKIT IIC HPOH3BOAHTE/NbHO-
ctd. B cHereMe BOAAHOIO OTODJIEHHHA, XaK INPaBHJAO, YCTAaHARJIHBAOT ABa
HHDKYJANHOEHHX Hacoca, BENIOYaeMmiXx 0Ooodepeano. TawwM  ofipasow,
ONHH HACOC BCerna fARJIfAeTcs pe3epBHEIM.

Hacocw menTpoOesKROro THHA NPHCOENHHAIT K MACHCTPaJfiLHOMY TpY-
GOIIpOROAY OXJAMASHHAOH BoAu. (0a Hacoca cHafbKaT 00BOAHOA Auuunef
¢ 33JBHIKKOHN InA peryJHpoBaHHs HX paloTH M B caydae BHEJOYSHHS
S5JCKTPOIHEDTHU — I NOANCPKAHMA B CHCTEMC CCTCCTBCHHON HHPKYIA-
1HH BoJEL. JIHaroHaAbHEE HACOCH MOMHO YCTAHARJIKBATE Ge3 0DBORHOH nB-
HHH, TaK KaK CONPOTHRJEHHE NPOXOZY BOALI Yepe3s HHX He3HaYHTEJLHO.
[IpusnunAanbHas cXeMa YCT4HOBKH HACOCOB NoKazaHa Ha pre. 11.67.

Jas nonbopa HHPKYAALHOHHOIO Hacoca HeoBXOAHMO 3HATh TpefyeMylo
ero nogady M pacdernoc napiaeHie. TpebyeMas momaua wacoca Viae, mM3/n,
onpegenseTcd TelJIOBOH HATPY3KOH oOGCAyIKEBaeMOH CHCTEMHEl OTONJISHHS
ZQ, B, n nepenanom temiepaTypul BOAM fp—Io:

3.6a20

V. — I1:88
e — o) pre (1:69)

rae o ~— Eo3ipHIHENT 3amaca, YIHTHRARIOEAR Gecnonesubie TOTEPH Temaa (U, 1,1—-1,2);
¢ — tennoeMeocTs BoAH, EAx/{xr-K};

Pre — IIOTHOCTE BOAKLL, KIiMY;

3,6 ~ xospdHnedT Oepepona eauHel BT 8 k&

JEaByeHHe, CO3AaBaeMOe LNHEPKYJASUHOHHEM HAacocoM, TOMKHC OLITL J0-
CTATOUHHM JUTH HpeoJIoJICeHHd BCeX CONPOTHRACHHA J(BUXKEHUIG BOJBL B CHC-
TeMe H NPHHEMARTCH N0 IIOTEpPSM AABJCHHA B CAMOM IEBHITONIIOM LHPKY-
JANHOHHOM KOJARIE 33 BLIYETOM MHHHMAARHONG €CTECTBLHHOIC JABAeHWH:

Prac = = (RIF 2) — by, (F1.69)

TpetyeMoe KaBaenHe Hacoca LA CHCTEM OTOILIEHHA OTHENBHLIN 313HEN
ofruno He npersmaer 12 klla.

Hacocw mozfupaioT no Hx pafoydM XapaKTepHCTHKAM, KOTOPLIE MPHBC-
JIeHH B CIpPABOYHHKAX MO CAHHTADHON TEXHHKE W ¥ KATAJCIEX 328BOA0OB-HI-
rorosHTenef. [Ipn noabope HeOOXOJUMO HUMETP B BHAY CUeLYIDLLHE 33KO0-
HOMEPHOCTH. ’




1. Tlonaua Hacoca W3MeHAeTcH TPOTOPUHOHAILHO €ro YHCAy OGOpPOTOR!
Vi/Ve=ryin,. {IT.70)

2. MaRaeHic, palBHBAEMOe HACOCOM, HAMERACTCA APOXQPUHOHAJABHO OT-
ROWIEHII0 KRAAPATOR YHCES cr'o 000POTOB.

p ip, = niind. (11.,71)

3. PacxoAyeMas MOILBOCTH HACOCA H3IMEISIETCA MPONOPIHCHANRHG OTHO-
MWEHHIO Ynced ero o6opoTeR B TPeTheHd CTeleHH

N IN, =nifn3; (1E.72)

Tic 7 - -=acho obopoTor HAcocd, UG uuy;
V- mopnaga nacoca, m3/u;
} — AaBneHne, pasraBaemMue HacoceM, I1a;
N — adhihexTiBHan MowHOCTL, KBT.
MMorpe6Has MOMHOCTL 3exTpoapurateas N, kBT, Aas UMPKyJTROHONHO-

ro Hacoca onpejesseres no hopMysae

V.
N = wac Puac , (1173}
3600Myac

rie Viac — nopaua Hacoca, Mifa;
Puac — NABACITHE, KOTOPOR IOMeH PazBHBATL wacoc, kIla;
Nrac — KOIDOHIHERT AOAEIHOTO AERCTBRR Hacouca.

VeTaAHUBOGHAs MOLHOCT, 3MeKTPOABHIATE s TPHHHMALTCA
ercll-:GN‘ (il.?d’)

rie ¢ — Ko3{upHIIeHT 2amaca, NPUHHMAGMLE B 3ADHCEMOCTA OT MOMHOCTH 3JCKTPORBHIA-
tead covnacuo Taba 1115,

HUnmeeTcn 8 8HAY yC‘[;a]]QBA Tabnuuya ll.15 3Hayeumn xospdikuHeHTs ©

KA HACOCA Ha OIHOM BAJy C
3AEKTPONBHTATCACM. N.sBr | Je 0.5 | 0,51
IIpH yCTaHOBEE UHPKydA- :
HOAHBIX HACOCOB 0co00e BHH-
" MaHHE JNOJDKHO  VISJIATRCS & 1,5 1,3 ' 1,2 ‘ 1,15 1,1
fopube ¢ WIVMOM, BOBHHKEN-
muM npu ux paborte. C aTolH
HeNpl0 YCTPAMRAKT (QYHZaMeNThl CHENMaNbHOH KOHCTPYKIHH, HE CBA3AH-
WBlE CN CTPOHTEJBLHBIME JEMEHTAMH 3[aHHA; [IPUMEHSIOT 3BYKOHOTOLAK-
e MPOKJA/(KH, BCTABKH Ha TPYOOMPOBOAZX U3 MPOPE3WHEHHOrO UIIAHrA H
APYTHE CPELCTBA NU CHHHEHHIO IIYMa H IPELOTBPALIeHHI0 €ro pacHpocTpa-
HEHWA M0 3LaHHIC. '

Ordm

12 =& |. BHIiTE

§ §5. CucTeMmul ROARHOrO CTOMMEHNA,
npMcOeAMKASMbIC K TENNOSOH CETH Yepes 3NeRaTop

TIpHCOoeRRHCHHE CHCTEMBL OTOI/IEHHS K TEIVIOBOH CeTH 9epe3 IJEBATOP
HMeeT MOKa euie 0oablioe NpHMeHcHHe. Tak NPHCOSLHHAKT Ree panee pac-
CMOTPCIHEE CHCTEMBI: OAHOTPYOube W ABYXTPYGHEIC, ¢ BepXHeA H HHMHeH
PA3BOAKOH, TYNHKOBLIC H ¢ NOTYTHBEIM JBHMKEHHEM KOT(b.

[IpOMAIILAEHHOCTE BRIMYCKAET BOAOCTPYHHELIC S7EBATOPH UyFyHHBE H
cradpibie. Haubonee mHpPOKoe pacipocTpadHeHHe NOJYINIHE CTaJAbHRE 7A€
paropu tuma BTH Mocanepro (puc. I1.68). OrCHORHWIMH JACTAMHE KaXK-
IOr0 THMA 3JIeBATOPA HRJAMKITCH kodycoofpasmoe COMMO, KaMepa BCACHBa-
HHS, ropJosrda B AHd¢py3op. BecoroTemiepatypras BOAa, NOCTYINIANOULAA
M3 TEIAOBON CeTw B CONJO 3JCBATOPA, 1la BEIXOJAE MMeeT GOAhILYID CKOPOCTS
AEMKEHHS, 38 CUeT KOTOPOH B Kamepe RcachiBAHHA NaBJEHHE CTAHOBHTCH
SHAUMTEJRHO HHXKe, YeM B 06paTROH MarucTpasau cHCreMbl OTONJEHHS.
B peayabTaTe 3TOr0 oXAaXJACHAA:L BCIZ H3 CHCTEMH N0 NATPYSRY NOCTY-
naer B 3JEBAaTOP H CMELIHBASTCA ¢ BOXCH renaoBoi cetd. B pH@dysope cxo-
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Pre. J1.G3. dnematop
! — daconantt ¢uagern; 2 — npokaapia; J— cunno; 4 - CHCUHAR YACTD QOMJIA

o oD oo | oD o
i O e Y

1ieMa S40JAHOTG OTONJACHMS,

[ §5° NPECOCTULEINER K TeEmAopad
fl:l Diﬁ: :Eflj CETH WEepPE3 IALEATOD
_ —— 1 —— F— 3.11uua1'u%; £ — BOAZYXn-
CFHHH_TF#____"_%&#___‘ LLOpPHEEK

us menaobold o a
gEMmM ————— ey

Bmenqobyrw cemy T

POCTL ADHIKeNHsA CMeUIAHHOH BOAB CHWAKAETCA, a AARJICHHE NOBHIUIAETCH [0
BEJHUHHBI, abecneddBarcine UHPKYJASLKI0 BOJRl B CHCTEMe OTOIJeHHUA.

CHeTeM2 BOASHOMO OTQIWIEHHS, HeMOCpeAcTBEHHD TPHCOCHHHCHHAA X
TCHJIOBOH CEYH uepe3 BOLCCTPYHHBIH 3aeBarop, nokasawa xa pue. 11.69.
FlpyHUHTTHAJBHAA CXeMa TCOJIOBOTO HYIKTA ¢ 3M€BATOPOM OPHBEASHA HA
puc. I1.70. '

CcuaoBuoll pacyeTHOR XapaKTePHCTHKOH AJS 3JBATEpa CAYXHT TaK Ha-
sppaeMHi ko3ddunKesT cMeulerus ¢, NPCECTaBISIOIIHA cobof soTHOMIE-
HAe MzcChl NoIMclIHBaemoll oxJaxneHHo#i Boan g K macce soam (g, no-
CTYNAKIIed H3 TENiOBUH CETH B AJICBATOP!

, £y hh—13

f— am . 11,75
’="c, t5—1, { }

rie {; — TCMICpaTYpa BORE, NOCTYNAWIMeR B 3/eBaTOP H3 TENXOROR CeTH;
fp - TeMnepaTypa CMEMAHHOR ROZW NOC/]E 9/eBATOPH, NOCTYMAIOIMCH B CHCTEMY OTOUACHHA;
3 — teMAepATYPA OXAAXKAEHHON BOAH, HOCTYNawlled H3 CHCTEMH OTONJICHHA.
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Pre. FI.70. Temnopoll UFHET JAAS NpPHCOCIBHCHES
SMSEATOD

! — Tpexxonopod KpaH; 2 — sgABREKA: 3 — OpoluoBL xpam: £ — rpascsuxu; & -- ofiparunit kaanang

§ — ApoccenbHAA Wakta; 7 — WIViep IS TenaoMepa; & — TepMOMeTp: 5 — maHOMeTP: (0 — 37erarop:

1} — Tenaomep; 12 — nopomen; I8 — poryawmap pacxogay I - perydstop gassgensw; 15 — BeATHAR;
{6 — oGBONHAA AHHHA

CHCTCMIA

OTOMACHIHAY 00 3aBACHMOA CNOMC, [WOpeD

B pacderax mpEEEMaltor KOIPOHUIHRHT cMemeHs ¢ aanacoM B 15%, T.e.
g=—1,1bg",
Onpereants BeaHuUHHY KO3)EPHUWEHTA CMRLWICEMA HeofXOIRMO A4

BEIABJCHHS OCHOBHOFO PasMepa 3JeBaTopa — AHAMETpa roplACBUHHL dr, CM,
HepexoAa KaMephl cMellelss B JHrpysop (cm. puc. 1L68):

4
AR
dn = 1,51 V .
Powor

rie Gen — KOAHYECTRG BOALI, DWPRY.THDYHNTIER R CHCTEME OTOIAeHNs, T/
Pener — THAPARTHYECKOE CONPOTHRIEHAE CHOTEMM oToRMerdks, Klla.

KosauecTBO BOAMW, UMPKYAHPYIOLIEH B CHCTEME OTONMEHUA Gon, T/4, ON-
pejensercs ro opmyde

(I1.76)

3.62Q

Gy =< ,
M e (g — tg) 1000

{11.77)

rac T — cymMmanawit pacxon TemAa ia orommenme, Br;

¢ — TenaoemMxocTe Boasl, KIS (xr-K);

3.6 — koadhuunenr nepepona ciennd Br s w/lxfa,
[Mocae noaGopa cepHRHOIO

snegaropa (BTH Mocanep-

F0), HMCICIIETO AHAMETD rop-

TaGbnuya .15 MopSop aneaatopa no gHamerpy

repRoBHHL

JEOBHHHI, GAR3KHE K HOJYHaCH- Mo amzBaTopa I 1 2 3 4 -3 & 7
gomy (tata. I1.16), MoxHO
ONpPCRENHTL JAHAMeTp COma . |
de, €M, TOJB3YACH CAENVIO- Juamerp rop- 1 15 [ 20 | 25 | 30 | 35 | 47 | 99
mell NpHOAHMKEHHOH 3ABHCH- JIQBHHEL, M
MOCTBIO:

d

dy =, (18,78)
l+¢q

Hasaenue p,, k12, ®X0TOpoe HCOGXOMUMO HMETh Mepesf 37eRaTopoOM ANd

oGecineueHHs HOPMaJbHOM eF0 paloTH, ONPCACTACTCS [0 BLIPAKEHHIO

Po = 1.4 {1 + )% Pemcys

10--428

(l[ 178\‘3)
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Ceprfinnii a7eRaTOP yA0ORO NOAGHPATE, TOML3VACH LOMOIPEMMON, NMpH-
BefleHHOH B COpabBounofl suTeparype [24, 28], npensapHTedbhe onpeaeans
NPHBCACHHBIR PACXOL, T4, CMENIARHON BOAB 00 BOPMYJIe

100G ca

V.pc BoF

an = » (T]_?QJ

TEC Power, 118, _
# kKos(huusent noaMemnsanus no gopumyac (11.75).

§ 86. CucTembl NapOROGSHOro M BOAO-ROASHOrG OTONNEHHS

CreTeMHE FAPORGAAHOTC H BOAO-BOASHOIO OTOMJCHHA BEITOJHSIOT 110 JTio-
60f cxeme BONAHOTO OTONVIEHHS, HO HATPCE LAPKYJHPYIOWEH ® HHX ROALL
OCYHICCTBJAACTCA B TEiOOOMEHHBIX aunaparax, HashiBAEMBX B NPAKTHKE
TCHJOCHAOKERUST BOANHATPEBATEAMH.

TennooOMeHHHMe anmapaTel (BoAoHArpeBaTenH) GLIRAKIT EMKOCTHBIE H
ckopoctiike. Ha pue, 11.71 nmpencTarfien nja”H B paspes eMKOCTHOTO BOJO-
Harpesateqas. CKOpoCTHOH BOAOHATpPeBaTeldn OB PaccMOTPCH B NCPBOM
paapene {cM. pHe. 1.38). '

[lo cnocoby nobyxaewnst napoBoAsHHE W BOAO-BOAAHLE CHCTEMBI OTOI-
JIEHHS MOI'YT OmTh C €CTeCTBeHHOH M HCKYCCTDCHHO® HupkyasnHell. B cH-
CTEMAx C eCTECTBEIHOM HHPKYAsuHed HCLOJB3YWT eMKOCTHHE BOJQHArpe-
BaTeJH: OHM OTJAMURKITCH He3HAUYHTEJLHEIM CONPOTHBJAEHHCM JABHKCHHIO
BOJAH. B cHCTeMAax ¢ HCKYCCTBCHHON HMPKYJAUHER IPHMEHAKT CKOPOCTHbIE
BoJOHarpeBatTesH (HapoROASHbIE H BOAV-BOLSHbIE).

Ha puc, 11.72 npexcraBaena cxeMa CHCTEMH NAPOBOASHOTO OTOIJERHA £
ecTecTBeHHOR wupkyasniHen. [lap nnst Harpesanus BOJK BHIPAGATHEASTCA B
KoTJe H NoZaercs No NAPOHPOBUAY B TEIJIGOOMEHHEIM anmapar (e€MKOCTHLIE
BOACHArpesaredb). [opsyas Bofla M3 BOAOHArpCcBATE]A FOCTYIAET 110 TPy-
Gonporony B UPHOODH CHCTCME! OTONJEHHS #, NPOfAAS 4€pe3 HHX, BO3Bpa-
HiAeTCA B BOJOHAIPERATEND, .

CucTeMBl NapOBOJASHOTO OTOIJIENHA NPUMCHAIOT B TCX CAYYAHX, KOraa
EASl OCHOBHEIX TENJIOOOTPCOMAfIONINY CHCTEM BHTOJHEE MMETh KOTEALHYIO ¢
{TAPOBbIMH KOTJIAMH, 4 TaAKXKe KOFZA CHCTeMa UejITRadH30BAHHOIO Tedo-
cHaAOXeHHs MapoBast.

Cucrema BOJAO-BORAHOIO CTOUNEHHS € HPHCOSAHHEHHEM €¢ K TenJOBON
ceTH Oblaa KpaTko paccMorpenra ¢ § 56. Ha pue. 1173 npwrejena npumep-
Hag CXeMa TeNJOBOTO NYHEKTAa TAKOW CHCTEMBl €O CKOPOCTHEIM BOLO-BOZIHA-
HEIM HArpeBaTeJeM, DACCYHTAHHOA HAa HCKYCCTBEHHYIO UHPKVAALHEK) TEID-
BOCHTRAS B Hell.

CHeTeMD TAPOBOASHONO H BOAO-BOAREOrO OTOIJISHHS! HAXOMST BCE GOMh-
niee NpHMEHCHER B CBHE3H ¢ DOBEIMIEHHEM 3ITAMIOCTH CTPOAIHXCH SJLEIHHﬁ'.
MuorostaxHbie 3AaHHST AN YMCHLLICHHS THApPOCTATHYECKOTO JLABJAEHHES Ma
OTOMHTENbHEIC MIPHOOPL HHIKHUX STadKeHd Pa3NedsioT 110 BLICOTE HA OTAS/h-
HEIC 30HEL, JJI7 KAWAOA 30HH YCTPAHBAWT CaMOCTOATENBHYIO CHCTEMY OTON-
JeHHs, KaK NMOKAa3aHo Ha puc. [[.74. Yucno 308 nmo BHCOTe 3ZaHHA W BHCO- -
Ta KAXKA0H 30HEI OUPENeNdTcH AONYCTEMHM THAPOCTATHYSCKHM I ARJEHH-
€M Kak ANA NpHOODOB, TAK H AnA OBOPYIOBAHEN TENJOROIO IIYHKTE, KOTO-
pHA O0LYHO PA3MCIHAETEA R TONRAJIE SAAHHA. _

B amanusx mbicoTOA Oosee 160 M B PepxHedl 30He YCTPaMBAKT 11ADOBO-
xaunoe oronenne (oM. puc. 11.74). Tennorocurean aap, oTangawimuics me-
SHAYHTENLHBIM FHAPOCTATHYECCKHM A2BJIeHACM, TOMAeTCS B TCXHHYCCKHH
3743, PaCcHo/OMEeHHHHA NHOX Bepxiled 30HOH, B TCHAOBON TYHKT ¢ naposo-
JISHEMH BOJOHATPCBATCIAMH.

- B spapuax sueorod Goxee 250 M napoBOAAHHE CHETEMEI OTONAECHHA
MOryT OBTh B ABYX BEDXHHX 30HaX ¥ Ooacc. McToauKa pacuera cHeTeM Na-
POBOASHOrC H DBOOO-BOOAHOTO OTCIINEHHA TAKAA Ke, KaKk 4 CHCTeM BOAg-
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Hore orondemns. Oranune JWUik B TOM, 9TO OnpejedfeTcd MIOHlagb no-
.BePXHOCTH BATpeBa He KOTJIOB, a TenNoo6MEHHEIX ANRApaToOBR {BOZOHArpe-
Barelcil), KOTOPhE ¥ NOAGHPATCS. _

Tlnota/in TOBEPXHOCTH HArpeBa TCMIOOGMEHHEIX annapaTos onpelesior
no dopmyaam {cm. § 39). _ _

[fpumep. Paccaurats TPYSOUPOBOA ABYXTpYGHOR cHCTeMB € WRWHE] pasEoakol H no-
OYTRYM ZBUIKEHACHM TELNOHOCHTEAR {pHC. 11.76). CHCTeMa TPWCORAMHERA X TRUNOBOM CETH

Yyepes SJEBATOD. TemmepaTypa BORH, NOCTYE4RWEA B CHCTEMY, t,=05" Ha BHZXOLC A3 CH-

A-A
z
' 5
;i
dh T
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¥ETeJLHOrO KAanasa; & — NAaTPYSOR JUIS BLIXOLE TOp«ded Boab & — KPBIUIKE] 7 — neTpy(kE, npaBa-
R PEHIEe X KOAGEKTOPY: & — EOPNYC: 9w KOJWEKTOPR
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TOME OTONACANT
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Ta&nwya H.17. Pesynrare pacyata rpy6onpoBogos cHCTEMEl BOASHOTO OTONTEHKA

IIo cxeMe TpydompoRefa ITo npeAsapHTeARINMY PACTRTY Ilo oHOHEATeABHROMY THLCUOTY
s . | ® g Lo |8
g z . o |EZx| 8 |[5F |8
£ 8 ¥ 3 i |25l e (B9
2 2 E"E‘ 2 : & gk | & 'Q"EQW 25 g g R R
Bl o= | BEQoE g L e lE|E o |fEE|Regt | B i
g S 2o s @ g 5| 5= g | g2
Bl ofs o(sx| B o2l 8 (23] (Ei3|EE:
z| és |&2| B | & 5 [Re] BEx |SRE[2EE
1 | 2 s 12 5 "6 |7 |78 { v | w |t 6a |7a| 8a | 9 |10a
FrapHoe MAPEYASUMOHHOS KOAbLUD Yepes Mpufiop MEpROro 9TiiEka CTOAKA VIl
1 |251120(8660| 9 |76/3(0,625] 73| 657 | |1 197 | 70 |OBB2 | D2 828 1 |218
2 |125770(4337| 4 50 |0,547( 82 328 | 2 3Nt —| — | = = | —|—
3 1114150[3936| 8 50 |0,498( 68 | 544 | | e —| — |-t — 4§ —|—
4 §102730}3542) 8 50 |0,448]| 55 | 440 | ¢ w2 | —! — | =] = | —|—
.5 1 9153150 & 50 |0,393) 44 | 302 | -t == - | ==
6 | 79900(2755( 8 50 |0,349] 35| 280 ] 1 6l | —| — | — | —[—
7 | 6B485(2360(12 50 10,3 o | 12| 1.l 10G] —|] — ! —|] — | —1—
g | 57070|1968 |12 so lo,25 [ 181218 1,6 71| 40 [0414| 68| 816 £.5]129
la | 11438] 304| 1,8 25 {0,191] 28 51| 7.8l —| — | —} — | —]|—
2a 1327 46) 2 15 [0,065( 63 ) 126 |12 aml—] — | —] — | —|—
3a| 114238 394 1,4]| 25 |0,191| 28| 39| 7.5 13| =] — | —| — | —|—
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12 |114170(3937| & B} | 0,498 68 | B4 | T 12—\ - |- = |- |-
13 §12577014337| 4 50 (0,047 82 ] 328 | 2 A | — | — | —| — | ==
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nf=122,2 ZR{=6165 EZ=2421 SRI=6997 XZ2-=2532
2 (R{1-7)=6165-1242]1=8586 Ila T (RI4-Z)y=6997-1-2532—=9529
10200—8586 102009520
sag—= —=————— 100=15,8% Appg= ———— 100="5,6%
A 10200 % aal 10200 100=56,6%
IapKyIAUACHHOE KOJBNO Teped npubop nCPBOTO sTaXa cTomKa 1
1 |251 1208660, 9 70 0,682 |92 B2R| 1 218 —_ | — -] —=|—
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26 1327 46| 2 15 |0,065]6.4] 1312 WB| —| —| ~| —|—|—
3 11438 304! 9.4 25 [0,191|28 | 263[10,3 186 | —| — 1~ —|—|—
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Moogonsteumwe tabn, 1117

o cxeme 1pydoupobBofda llo npoARsPHTEILHOMY PACYRTY Mo oHOHRateEROMY DacueTy
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10200—9295 10200—8546 '
o= 100==9,5% Azap== ~~—— 100:-5,4
rat 10200 = 10200 %

Lupkynaunonroe Konelo “epea ¢tosg VIl u npuGop Broporo srama
Pacuer tpyGonpobona Ha yuwacvkax 4a, Bz uw 6a
Pacuonaraemoe pasnenwe wa yvacveax 44, 52 n 6o — 258,8 Tla

0,65-268,8

Rep= _"“5—"3*""‘" =32,3 T2

42| 8806 | 303 | 3 | 25 [0147[18,97|50,0) 4 a2z |— | — | —f — |
Bal 1009 | 35| 5 | 15 | 005] 3,9219'8[12 lamil | — [} — | —
6a| 8752 | 303 | 3 | 25 |0,47(16,97/50,9 6,5[42.3 | — | — | —| — | —

Ii=11 ZRI=121,4 2Z-:99,01
L (RIM-2)=121,4-99,31=220,7<258,8 Ila

B cpmop © TeM, 9T0 yMEHLWHTL IHAMETPH TPYS We NPeICTABARETCA BOSMOMHLIM, Has
StiToTR0e Rapsenune MOMKIO NOIOTHTD PETYAHPYIOUIAME KDAHAMH.

cteMu fa=70°C. OTBeTBACHNS 0T CTOMKOB K NpRGOpAM W UT MPHGOPOB K CTORKAM — 6e3
yrox. Hasheyde, cosganasmos ANEBATOPOM, COCTABAACT pPa==Il0000 [Ia. Tenmoeme warpyaxd,
DNAHIL A NPYTHE DACHETHHE JAWAWE NoKasaHH ua puc. [1.75.

Pewenue. TIpn NOUYTHOM URHMEHFA BOILI B TOAANILCH o COpaTHOR MErdcTpaiax B Ka-
HeCTBE TAADIOr0 URPKYARUHOHHOTO KOABUA NMPHIAMAEM KOALLUO 4eped upubop HepBoro 37a-
¥ CaMoro Harpymennory crugxa (pue. 1175 croar VI

Pacnonaraemoe LHDKY/BUKMOHHOE AARJGHHE AAN PACUeTa TIABHOID HHEPKYITUBOIIILG
Kodbila onpegengem no gopuyac {I158). B nannom wpumeape

Pp == 10000+ G,5-2,5.9,81 (977,81 — 961,92) = 10 200 Ia,
<)



TaSnwkua .18 3paveHnn kSIPPUIMEHTOR MESTHOrO CoNPOTMBACHMR T HA YYacTRAX
TRADHHTG LWPKYASUHORHOre RONbLLUA

MNh yuacTRa MecTHuE cONPOTHDCHESR Ni yaapTHS MeCTILIC CoHIPOTHBIEHRA

1 Sagpumka . . . . 05 Kpan pnrofBeE pery-

Orsoxz 90°. . . . 0,5 ARPOBKH . . . . .
SE—1 Panwarop (BX0Z
: BRIXOA) . . . . . .

2 TpofinE® Ha  OTBETRJAS- ' Kpectosuna Ha foBo-
HEE . . . . - . .1,B pot . ., . -
3aABE®K2 . . . . 0,B SE=12

FE=2 Ja Yrea . . . . . - .1

3 TpofiauKk Ha npoxoAd . | Ir]:}?;f;{(:'i "‘? mpoxaa

5 TG} HE o m e 11 : Kpan npofiounwft , . 2

6 . R (koBa . . . . . . 2

7 TpoRHEK 5 npoxof . | ;ng}?:“ ka4 DTBBT'1'5
Orooz 90° . . 0,5 TE=T.5
- - =15 9 To e, Ha npcxcui |

8 Oman 90°. . . . 0,6 '
Tpoliueg ua npoxon |1 10 To e . . + « » = [

TEm1b 11 - PO |
ia To e, Ha orpeTBAcnke 1.5 12 S |
Kpar npoGoqunis . . 2 13 JapRE®Ra . . . . 05
TrofinkK Ha OTBeT-
TpoffHEK HA IPOXOL cnyl- BREHHME . . . .
ﬁ - - - - L] -
CKHO T2
b R 14 Orson 90° (3 wr.) . 1,5
Ckaba . . . 2 SagoEmra . 0,5
Ii=7,b IE=2
2a KpecropEHa Ha [0-
BODOT = w = » » = - 3

Ofimas ATHEA KOAbLA YYACTKOB 1—-8, 1a, 2a, 3z » 9—I14
Bl=0+ 44 (4-8) 4 (2-12) 4 1,8 42 + 1,6+ (4-8) - 4+ 12 = 122,2,

OpreHTHEPOBOU A FALALHAA NOTEPA AABJACHHA HE TPCHHC COCTaBAfCT
~ 0,66-10200
P 92,2

tie 0,65 — npegnonaraemas A0AA NOTCPh LABASHUA (12 TPeHwe & obuwx NOTENRX RABACHEN
B TPYGOTIPOBOLAX CHCTEMB € HCKYCCTBCHIION LHPRYAIMCH, '

Jaa pacuera TPySONPOBOAOB HCNOMBIYEM EPHIL 10. Konmuectao rojfil £, ¥rfg, npore-
KamHlell No KAMIOMY YUaCTKY MHPKYBAIHOHIONG KOMbIa, onpeneasew na dopmyae (I1.61).

PeaylbTaThl PACYLTA 3ENUCHIBAEM B OJAlK COENHANBROA dopmel (Taba. 1LET).

KosAHIHenTH MecTHore cONPOTABNCHHA Fa OTAENLHEIX  YYACTKAX OQUPCACHACM 0O
gpan. 10. [lepeueHs MECTHIAX COUPOTHBMEHHE TQ YIACTKAM IMIZBHOTO UMPKYJIALHOHHEOIO
Koaena npuBenex B Taba I118. Nus onpemejieHws moTepd AZBICHHA B MCCTHLIX CQUOPOTHE-
NeRMSIX HCHOMB3YeTed OPHA 1L

O uopngke sanoawerms Taba. 1017 «PesyapraTel pacycTa TPYOORPOBONOD CHCTEME
BOLAHOCG OTomaeHds» Tonapiioch & § 78, [locae pacyeTa raapnorg QAPKYMILHOHROID KOk
MO NPHCTYMAeM K PACVETY M YEAZKe KoNen nepes npulop Lepsoro stama cToskee I W XL

B urore patueta TpEX KoJetf ORPeAeNHJHCH JH4MCipLt H IOTepk JAABJEHHA Ha BCeX
yuacTkax Marserpatef. Kax auAHO H3 pacyeTHOR Tabullll, HeyBA2K: B pacCinTaHANX
KONBLAX H 3ATAC JIARIEHHR HA HEYUTEHHAE COLDUTHBJCHHA, DOCHE KOPPeKTHDORAHHA HEKG-
TOPHX YIACTKOE MYTEM 32MEHH AHAMETPOB TPY( Ha GoabaHil HIE MEHBUIHE, He TPERBILERT
ACTIYCTHMGLE. '

Eciau paccMatphHEaTh EPKYAANENHHRE KOAKIA depes GPHOOPH 1epBoOro 3TaXa ocTanhk-
WEIX CTOAKOB. TO B HHX OK@IKYTCS HepaceulTAHHHIMH YY4CTKH UCTOAKQB OT MAarkcTpaned 1o
OTBETBJCHEA OT CTOSKA K APHGOpPAM W OT MPHSOPOB K CTOXKEM H CAMH OTRETBJAEHHS. Pacno-

151

= %4,2 Tla/M,



JgarasMoe faBAeRHe O STHX YYACTKOB OLOKED OHTh TakuM, sTefuw B pesyasraTe pacueTa
AaBJeHEe Ha MOMLAIOILSH MUIMCTPRIM B MeCTe NpHCOeLHHEHHY cToxka Owao Goubpiue mabdae-
EHR B MECTe HPHCOCAHHCHMH CTURKA K ofpaTuoll maructpann. Pasnoets nasicHail B sTax
ToYKaX ¥ OyneT paclonaraeMHM  japhentes AJA pacdera COOTBOTCTBYWOIKX YYACTKOB
CTOAKE.

Pacuer 905TaKARIX Kode (BTOROTG 3TAMa M BHIUE) RHNONNRETOR ¢ YIeTOM £CTeCTHOH-
goro nasierud B parmepe H0% moaynmaemore NpH PACHRTHHIX YOTOBHAX. Pacnonarasmoe
AaBAeHHe pp, 1la, LAR 002TAMAOMD KOMRIA BTOPOTO 3T23KA ONpEJEnsaeM No popMyae

pp—Z (Ri+ Z)ors+ 0,50 & (e — Pr)s (I1. 80)

tne Z(RI+Z)} oz~ NoTEPE AABAEHHA B PACCYHTAHHLIX OTBETBJAEEMAX K npubOpY H OT npH-
fopa HHMXe Haxoffllerocs 5Taxa, [ia

Fnasa 15. CUCTEMDBI TAPOBOIQ OTONNEHHMA

§ 87. CBOHCTBO Napa KBK TCMAOHOCHTENR B CHETEMAX
oronnenms. ObBnactb ApUMMEHEHKS CHCTEM NAPOBOFO CTOMACHMSA

B crcremax napoBoro oTonjIeHHS HCHO/b3YRTCH CBOMCTEBO Napa TPH KOH-
HeHCALHH BHAEANTL CKPHTYIO Temiory napoopascoBanud. IIpu koupeHca-
OHH B HarperaTensHoMm npubope 1 Kr napa nmomMelleHHC NOJYYaeT OKOJO
2260 gJIx Tenna.

[lap sBnsicres BechMa TpaHCOOPTaGoiBALIM - TeOMoHocuTedeM. [Inor-
HOCTh TIApa ¢ JABJAEHHEM Puas=—20 k[la B 1400—1500 paz mepwbiie naor-
HOCTH BOAHI NPH TCMIEPaType, KOTOPYIO OHA HMECT B CHCTEME OTOIJIEHHS.
Ilosromy cropocTn ARMMKEHWH napa B TpyOOMpOBOAAX TPHHHAMAIOT 3IHAYH-
TENbHO GOJBINHMH, UeM CKODOCTH ABHIKEHHS BOJH B CHCTEMe BOASHOIO OTO-
NACHHA, TAK KAK CONPOTHBJACHUC TPCHHIO H MECTHHIE CONPOTHBJCIHA HOPH
ABHMEHHH XKHAKCOH H razoolpasHof cpeld NPOTOPHHOHAJILHE HX ofLeMBOH
macce. flosTOMY Iap MOXHO NOAABATh Ha GOJbLINE PACCTOHHHA H B MHO-
ro37TaxKHelc 34aHHs. CpoIHAS CKOPOCTL JABHIKEIHA ROIL B CHCTeMe BOAS-
HOTO OTOIICEMA He nperbnvaer 0,7 m/e, a cpefHsad CROPOCTL ABHKCHHA Ma-
pa B CHCTEMAaX NMAPOBOTO OTONJAeHHST oObuHO Soabuie 20 mfe.

Benegersne GOABIINON CKOPOCTH JBHKCHHA Napa H 3HAIUTSABHOTO KOJH-
YEecTsa TEINd, KOTOPOE OTAAET Map, KOHASHCHRYsch B npulopax, TpebyoTed
MeNblIHe AHaMEeTpsl TPYSONpOROLOB, YeM Np# BOJASHOM OTOMAEHEH. CToR-
MOCTh TPYDOLPOBOAR B CHCTEMAX NAPOBOTO OTGIAEHHA HHIKC, UYCM B CHCTE-
Max poaaloro oronaenuda. Iap Apnsercs 0ojlee AKTHBHBIM TEINOHOCHTEIEM,
gem Roja. Ow obecrneguraer OwICTpHIL 000OrpeB MOMELEEHHA H TO3BOJAET
TOTYAC e MPexparHTh palioTy CECTEMH,

Koadduunent Temaoncpessyy narpeBaTebHEX NpHSOPOB NMpH TENACHO-
CHTENE haPe BelINe, 4eM NpPH TelJOHOCHTede Boac. biaromapa Soabluemy
KO3(DBHIUSHTY TenAonepeaaun npubopa ¥ OTHOCHTENRH BBICOKOH TCMIIC-
paType nMapa TAOIAAL AOBEDPXIOCTH HATPEBATENbHHIX HApHOOpDOB B cHCTe-
MaxX apoBRore oronaeHnA npEmepro Ha 256—30% McHbIDE, YeM B CHCTeMax
BOLAHOIO OTOMJEHHS,

Onpako Hapsay €O BCCMH HCPCUHCJACHIINMA NONOKHTENAbHBIMA CBOHCTBA~
MH TMap HMeeT pHJ CYHIECTBEHHBIX HEJOUTATKOB, €CAR IPHMCHACTCA Kak
TeNAOHOCHTEh, TOTABACMLIA HCIOCPENCTBEHHO B HATPeBaTe bHEE BPHOODH,
A WMEHHEQ: TeMiepaTypa TOBepXHOCTH NPHOOpPOB NMPH NHTAHHH HX NapoM
HH3KOTO, H OCOOEHNO BBHICOKOTO, LABJEeHHS He OTBEUAET CAHHTAPHO-THIHEHH-
geckum TpefoBannam {cM. erp. 106). KpoMe TOro, 4pesMeplio BHICOKAS TeM-
nepaTypa MOBEPXHOCTH 1puGOPOB CO3Jaet OMACHOCTh QMQIOB H 3HAYHTENL-
HY10 pPaJHALHIO.

Cuctemnl TAPOROT0 OTONJIEHHA HC TIOZAAIOTCH HCHTPANbHOH KawecTBEH-
HOd peryJAHpOBKe, BCJEJCTBHE YErD B NOMELIEHHH TPYAHO TIOAALP¥ATE TO-
CTOAHHYI0 H PaBIOMCPIVIO TeMIeparypy. lIpH Temmepartypax HapyHOCO
W0O3[yXa Rbille PACUeTHOH CHCTeMBl HNCPHORHUCCKE BBHIKMOUaOT (pabota ¢
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<UPONYCKAMHs ), UTO HeyEOOHO B SKCNYATAUHMH H CO3J46T MOBLHIUEHIIHA me-
NPOH3BOAMTEAbHEIN PacX0ol TONIHBA.

Bo BpeMa NepPHOOHYECKOTO BEIKJIOUSHHA CHCTEM NapOBOTO OTON/IEHHS B
HHX OCTAETCH BOZAYX IPH BJAKHOH BHYTpCHHCH MOBCPXHOCTH TpyGonpoBoia
H [prOOPOB, YTO BHBHBACT HHTEHCH(PUKANWIO KOPPO3dH, COKPAllad TeM Ca-
MbIM CPOK CJYKOLI CHCTeMbl. B ChHCTeMAaX napoBero OTOINENHA MOTePH Ten-
Ja maponposojamy GoJbile, 4eM B MarHCTPANBHEIX TPYBONPOROJAAX CHCTEM
BOASHOro otomaenus, HeJocTaTki mapa kak TenJIOHOCHTENS HE NO3BOJAKT
HCMOJXL3OBATEL €r0 JAJA OTOINCHHA MOMEIIEHHH, B KOTOPHX Ne00XOoIHMO NOA-
JEepXUBATh CAHMTAPHO-THIHMEHHUECKHE YCAOBHA HA BWCOKOM YPORHE: B KH-
JHX AoMax, ofMeKHTHAX, AeTCKHX cafax-Aacqasax, WKoaax, 60JsHHI AR, [OJH-
KJAHHEHKaX, §ubaHoTCKAX, My3acsX H BO MHOTHX (IPOMBILLICHHHX OPeANpHS-
THAX. '

B coorserersun co CHull I1-33-75 cuCcTeMW MapOBOTO OTONJAEHHA HH3KOIO
NaBJieHUs PEKOMEHAyeTcd YCTRAHEATh B HOMCHICHHSX, lpeiHa3Ha¥eHHBIX
AT HEMPOAOAKHTENLIIOTO NpebBBAHHA B HHX JiOACH, @ TakXe B 3JAHHAX,
TAe OTOTJfeHHe MoXeT OBITH NCPHOAHUCCKHM, Hanpumep B Oansx, mpaveu-
HELX, AYIUeBHX NABH/IL0HAX, CKJAANCKHX 3AAHNAX HEKOTOPBIX TPOMBIIIICIIIEX
mpennpHATHH. '

§ 88, Knaceutbuxayma u cxembl CMCTEM NAPOBOTO OTOMACHMA

B HacTtodAllee BPEMs CHCTEME HADOBOrO OTOIJICHHA MOAPA3ASATIOT MO
BeJIHYHHEe HAYaJbHOIO NABJEHHS napa, clecuoly BOSEPATA KOHIAGHCATA B
KOTeJ HAE 8 TeMJIOBYIO CeTh, MECTY PaCMOJQMeHHS NapONpPOBOAd M CXeMe
CTORKOB. '

[1o pennunHe manseHHa Napa, TOZABAEMOrD B CHCTEMY OTOIJIEHHA, pas-
JHYAIOT CHOTEME OTOMJEGHHA BHICOKOTO (Puas>>70 klla) H HH3KOTO (Puso~<<
<770 kIla) masaenus.

Ilo ciocofy BoaBpaTa KOHZencaTa CHCTEMEl IapOBOTO OTONJEHHH MOApa3z-
IRJISIIOT HAd 3dMKHYTHie B pPasoMKRyTHe, B saMkHyTHIX CHCTéMax KOHAGHCAT
B3 HATPEBATENBUNX NPHOOPOB BO3BPAIIASTCH B KUTEA WA B TEIJOBYK) CCTh
caMoTexoM GAaroapsa HaKJIOHHOMY HJIH BePTHRAALHOMY HOJA0MKeHHIO Tpybo-
ApPOBOAR, 4 B PASOMKHYTHX CHCTEMAX KOH/EHCAT NOCTYHACT B CHNCHHAJbLHHIE
04K, TasHDIEMBHA KOIJeHCAIHOHHEIM, K32 KOTOPOrO OH NEPEKAYWBAETCH B
KOT&J HJM B TeNJOBYIO CETh ¢ MOMOIILIO HACOCA. _

[To MecTy pachno/ao:KeHHs 1APCUPORCAA H cXeMe CTOAKOB CHCTCMH 1apo-
BOTO OTOIMICHHS MOIKIQ BEITTOJHATE TAK Xe, KAK H CHCTEMBL ROAAHOro OToM-
JeEHH, T. €, ¢ BEPXHUM, HHMHWM H HPOMCHRYTOUINBM paclpelesleHHeM mapa
HpH ONHOTPYOHOH H ABYXTPYOHOI cxemax oGCIYKEBAHHA HarpPCBaTC/LILIX
npropas. _

[TepexoauM K paccMOTPeHHK) OTAEJBHEX CXEM.

Ha puc. I1.76 moxazana ¢xema 3aMKHYTOH CHCTeMbl HAPORGTO OTONJIEHAA
HHSKOrO JIaBJeHH® ¢ BCPXHUM pacnpeiedenseM mnapa. Ilap ®3 KoTaa no
TJaBIIOMY ¢TOAKY [ BCAEACTBHE Pa3HOUTH JAARJISHHH B KOTJIC H B Harpepa-
TEALHLIX NpHGOpax MOANHMASTCS B MArHCTpasbHBIl mapouposoa 2 ¥ jance
¢ MAPOBbIM CTOSKaM 8 M OTBETBJCHHAM 4, cnaGKeNikiM DAPCBHMH BEHTH-
AIMH, AOXCAMT J0 HATPEBATEABHBIX TpUOCGPOB. 3jAeck nap KOHLCHCHPYETCH,
OTAABA% B OTAIIHBAEMOE MOMEIIEHHE Yepe3 CTeHKH NPHOUPOE CKPBITY TEl-
JoTy napoofpazoBanus. (OGpasyiomuica NPpH 3T0M KOHZSHCAT 110 KOHAEHCA-
MUOHHLIM CTOAKAM & H COOPHOMY KOHABHCATONPOROAY 6, IPOKAAALIBAEMOMY
¢ yxaonom (He menbiie 0,000) B namnpapieHHn €rQ ZABHAKKEHHH, CAMOTEKOM
BOABPALIAETCS B KOTEJ, HAXOAAURACA 3HAUHTCJALIIO ITHKe HArpeBaTesBHBIX
npuCopos, ¢ TéeM 4TOSEH cTONE KOEAeHCaTa fi ypaBHOBEITHEA 1ABJACHHE 1a-
pa B KoTae. Hanprmep, npH JaBACHHH [apa B KOTJIE Puss==20 klla ctoab
KOHICHcaTa A A0MKeH OHTbL He MeHee 2 M.

JImsa BopManLEOro YAAJIEHHs BO3IYXAa W3 CHCTEMH J\MAMETD KOHRJEHCa-
TONPOBOAA B pacemaTpHBaeMofll cxeMe AOJIKeD OWTh TAKHM, UTOOM CTekaio-
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Pue. I1,76. CucteMa OAPDBOIG OTONAEHWA C© BOpx- Puc. I1.77. CHCTeMA MRPOROTY OTOI-
HEM DACTpeRe]eHMEM Oapa ) AeMMn ¢ AUKERM  pacupefescHueM

napa

Puc. [L1.78. CxeMa pasdunuwoﬂ CHCTCMIA MZPOROre OTOTJEHRA HHIKOrD AaBaedda ¢ Nepe-
Kaakoll woHIencaTa

U — FIPMS0HTaNsSHAH TMpoYodHaa oRHEoTPyGuAs; 6 — ¢ TpOMBMYTOUMEM paciperCacliHeM napa;
! — goanepcarHrl Gak; F-- RACOC RAA TCPEKAMHH HOUASILATAL 3 — KOHASHCATOOTROIMUKH

uEf KOHAEHCAT 3AN0JARRJ He GOJBIIE MOJOBHHE JHamerpa Tpy6u. Cobaio-
JeHHE 9TOro YC/AOBH: NO3BOAAET BO3AYILHOC IPOCTPAHCTBU KOHAEHCATONPO-
BOJA ¢ NOMOLIBI0 TPyOLl 7 cOoBmHTL ¢ arMocdepoi §. MecTo NMpHCoeANHEHNS
TpyOB 7 K KOHACHCATONPOBOLY ZOJIKHO OBITh BHILe ypopea Bogh I1—II
(cm. puc. 11.76) me meHee wem na 250 MM; 3amOpHYI0 apMaTypy Ha Hell He
yeTaHaBHBAKOT, [IpH 5TOM YCAOBHH MAardacTPAadbHRIA KOHACHCATONPOBOA, HH-
KOTAA MOJEOCTRIC He Gyaer sanonuarscs Bogofi. Takue cucTembl Ha3HBaOT-
CH CHCTEMEMH MapOBOTO OTOMUIEHHA C «CyXHM» KOHEHCATONMPOBOAOM.

[px 6oABMICH [POTHKEHHOCTH MAPONPOBOAA B 3aAMKHYTHLY CHCTEMAX JAf
VYMEHBIICHKA 3araySJeHHA KOTeIhHHY KOHACHCATONPOBOJ MNPOKA4AhBAKT
HHXE YPOBH BOAB B KOTJAE. 1dKOR KOHOEHCATONPOBO/, HASLIBAIOT «MOK-
PHMp, TAK KAK OH Bechb s3auodHsercs KOHECHCATOM. DO3AyX yaansercs H3
CHCTEMEBl OTOIJICHHS ¢ «MOKPHM®» KCOHNEHCATONPOBOAOM JcpPe3 CIeUHAMbHY
BO3AYLIEYIO ceTh H3 TPy6 anaMerpoM 15-—20 MM, OpHCOeIHHACMYIO K KOH-
AeHCANMOHHEIM CTOAKAM BbLIE BO3SMOMHOIO YPOBHS KOHAEHCATA B HHX
Ha 200 MM,

CucremMa MAPOBOTO OTOMJCHHS HH3KOTO AABJIEHH: C HHXHHM pacrnpele-
JeNHeM NApa OTJAMYMARTCH UT CHUTEMEl € BCPXHHM DaclpeNeseHHeM IaBHHM
ofpasoM pacnoJOIKEEHEM MArHCTPasbOro LaponpoBcia, APH KOTOPOM
YCTPAHBAKOT CNelHaJbREIA THAPABJAHYECKHER 34TBOP & HJIH yCTAHRBIWUBRKT
BOZOOTBOLYMK V ZAJBHEr0 CTORKA JJH OTBOAA KOHACHCATa H3 CTOSKOB H
MACHCTPaJLHOrO faponposofa (pHe. 11.77).

PasoMKHyTBIe CHCTeMHW naposore otoiicHHa (pre. IL78) mpHmenswor
IpY AaBJeHEE MAPA Paws 30 KI1a M Buiue. B OT/IEUHe OT 3aMKHYTO# CHCTe-

' Mbl XOHJEHCAT B Hefl cTeKdeT He B KOTEN, a4 B KOHJAEHCANKOHHMA OaK, OTKy-

AAa HECOCOM, BKIKYAEMEIM 2BRTOMATHUCCKH HJH BPYUHYIO, BOAAETCH B KO-
Tes. B 3THX cHCTEMax MapoBOCD OTHIAEHHN GTONHTENBHLHIE HPHOOPE! MOTyT
6LITE pacnooelsl Ha OPOU3BOABHON BHCOTE N0 OFHOMIGHHKY K KOTAY,
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[MpH cxeme NapoROro OTONNEHHS ¢ IPOMEXYTOUHLIM pacnpeAe/eHHEM
napa {puc. 11.78,5) naponpoBol NpOKJAZALIBAKT 10 NOAY HAE LOL THOTON-
KOM OfHOIC #3 aTaell, 4T6 3HAYHTCALHRO cokpalliaeT OecrioJe3Hble MOTEPH
TeNJaa E YNPOLLAeT MOHTAK cHcTeMbl. OIHAKO BCARLCTRHE pPAAa aKCIAyaTa-
OHORHLIX HCAOCTATKOB (KOUZcHcAT CTEKACT N0 CTOAKAM NMPOTHB ABHMKEHWSH
H4Pa, CAMKHO YIAJIATE BORAYX K3 CHCTEMR, GOJIbNIAA BEPOSTHOCTE BOIHHK-
HOBEHHH THAPABAHUYECKHX YAAPOB R Ap.} TaKHE CACTEMbBL OTOIJIEHHH, TAK Ke
KAk H CHCTEMH € HHKHEM paclpciedenHem mapa, OOMbLIOrO NPHMEHEHHS
HEe MMEIOT,

Ha puc. 11.78, ¢ moxaszala ropH30HTANLHASA OJHOTPYOHAS TPOTOMHAA CH-
cremMma, JEKOHOMHPYHAA W BIOJHC NPHCMICMAA oA OTOIRJCIHHAL foJablIAX TO-
MeleHHi 3gapuil B 1—2 3Tama, B KOTOpbIX He TPeOyercst HHAWBHAYaJbHAH
PCTYAHPOBKA TCIA00TIAYH NPHEOOPOD.

Beprukaananie oJHOTPYGHBE CHCTEMEBI OTONJIERAA ¢ TCIJICIOCHTEIEM ITa-
pom B CCCP mmupoxoro npHMekenss He OOJIVIH/H.

§ 89. KoncrpykiuBHele ot0BeHHOCTH cuETaMm NAPOROTO OTONNEHUS
BLICOHOIrO HaBNEHKWA

[Taposoe oroniende BLICOKOTO NABJACIHHA Pase >>0,17 MIIa 00nun0 npume-
HAOT B TeX CAYUAAX, KOTA3 pap BolpadaThiRaerc B 3aBOACKHX KOTE/BHBIX
H OCHOBHEIM nOTpebMTENEM er0 SBNSETCH NDOH3BOACTEL.

¥Yaes yupaBJeHHA H CXeMa NAPOBOTO OTOILIEHHA BHCOKOrO AABJEHHA C
BEePXEHM PAaCHpeaesieHueM mapa nokazadbl Ha puc. [L79. Tlap u3 roTeanHO#
THOCTYHAET B Y3&J] VIPaBAeHHS ¢ AABJAEHHEM Pus==0,6 MIla. Tlap raxoro
NapaeHus rpebyeres npouapoactay. [\in pacnpeaeleHHA napa YCTZHOB/AEH
napopactpeesHTe/NbHbIE KoMieKTop { ¢ ABYM3 OTBETBJACHHAMH.

Tak xax a4 CHCTEMEl OTGIJIEHHS 3JAHHA AP MOMCT GLITL HCOOJL30BAH
¢ NABJEHHEM flyag He Bhine 0,3 MIla, To aaa  nouuwxeuns pasnenus c 0,6
oo 0,3 Mlla nepex BTopHIM HapopacOpeleNHTEJBHEM KOJNXCETOPOM YCTa-
HOBJIEH PRAYKUHOHHEIE Raanad 2 ¢ ofgojHol guHued § (Ha chnydafl peMol-
1a). Iloce peAYKLUMOHHOIO KJAanaHAa YCTAHOBRJGEH HAPeANXPAHHTEABHHA K/Aa-
nan pHYaMUNoro THioa 4, OTPervAHPOBaHHLIH Ha pPpe=—0,3 MIla. [na
HaOMMOAEHHS 33 AABASHHEM HA KOJJEKTOPAX HMeWTCA mManomerpsl 4. Ws Bro-
POro napopachpelenTefiLioro KOAJEKTOPa RAp MOCTYIaeT o I'MaBEHM CTO-
AKAM K NAPONPOEOAaAM 6 W OTONUTEALHLIM CTOSKaM 7 B BArpeBaTCALHLIE
npuboprl. ¥ npubopoB Ha MAPOROH M KOHABHCAHUOHHUE NOABOAKAX YCTAHOR-
JNIeHLI BCHTHAH 9 oll IceOXOoMHME A3 TOrQ, 4ToOH YMeHbUIATE NPONYCK
lapa B KOHIEHCATOUPOBOA M BHKAKYATh npRaOoph. B chereme mnaposoro
OTOIJIEHHS EBICOKOTO EABJEHHs! BO3HHKRIOT 3HAUHTeJbHHE TepMHUecKHe Y-
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nuuenns Tpy6onpoeoaos (o 1,5-—2 MM Ha { m). Jind KOMIEHCALHH YAJIH-
HeUHil HCHOMRIYIOT NOBOPOTH TPy(GONPOBOAZ H HA HPSMOJHICHHBIX MATHCT-
pANBHLIX TPYGONPURGIAX YCTAHABMAHBAIOT KOMICICATOPH 8.

CucreMbl [IAPOBOTO OTONICHEH BLICOKOTC JIABMCHHA MPHEMEHSIOT TOJILKO
PAZOMKHYTHE, T.C. C KOHACHCAIMOHHLIM GAKOM M HACOCOM AJIA TEPEKALKH
KORgcHeaTa. Jas §pCLoTBpalie s npopLIBa Napa i3 CTONMTSJLHEX npruGo-
POB B KOHACICATOMPOBO/ H KOUAEHCAUHOBHHN GaK YCTAHABAMKAKT KOHILEH-
caTOOTBCAUMKE 10 HAT TMoAnopHte Makibl, KOTOpHEe NPONYCKAIOT KOHASHCAT
W 33JePIKABAIOT Tap. :

§ 90. OcHOEHbie CBeJICHWA O pacyere NAPONpoBojoR
M KOHACHCATORPOROAOB CHETCHM NApPOBETO OTONACHMA HU3KOrO
M BLICOROIO JABAEHMS

‘B oTAWYHC OT CHCTEMH! BOASHOTO OTOIeHHs] TPyGONPOBOA CHCTCMEL IIa-
POBOro OTOIVIEHHS PA3ZeNSIeTcs Ha TAPONPOROA H KOHJISHCATONPOROJ, HO
MeToAL pacueTa obeHx CHECTCM AHAJOTHIHbL.

JlamJjcHHe Napa B KOTAE Pus MPEHEMAT B 34BHCHMOCTH OT NMpPOTAKEH-
HOCTH MapOoNnpuRoId, COSIHHANILErD KOTC C gaubonee yaaneHHBM HarTpcBa-
TeJEHLM OPHGOPOM.

TMportAXeHHOCTD, M e . - s w - 50 8100 100—200 200300
Nasjenne mapa Puns, K[la . . & - - 2 10 20 30

BoJee BHICOKHC AABJIGHHS NApa s, pasHee 70kIla # osaece, HPUEHMA-
IOT TPH TEMJ0CHAGKeHIE TPYIIEL 3AAHIA OT OJHOH KOTEJbHOH.

PacnoaaracMLlM AaBjaendied HA IIpED,EI,OJIEHHE COHPOTHBJIEHHﬁ TpCIIHH n
MECTUHX COFNPOTHRIEHH{ B Mapoupos0ie CHCTEMI OTOUJEHAA ABIAETCA pas-
HOCTh JABJCIHHE Mapa B KOTJAC (HJAH B TeIUTOBOM OYHKTE NOCJIE peRyRTOpA)
# Tepen BeHTHJACM HanOoaee yAAMCIHOTO npuiopa OT KOTA2 {OT TEIJIQBOTO
OyHKTa).

Hza mpeonofeHue COMPOTHBISKHE BeHTHIS H OTONHTRLHOTO npufopa B
CHCTEMAX HU3IKOIO AaBaeHHd HPH CAMOTEUHOM KOHACIICATONPOBOAE OCTABJA-

ot nasjenne we mcnee 1500 [la, oGuuno 2000 Tla; npr namopHOM KORAEH-
caTonpoBoae

»

"
6,95 '

Py = (11.81)

L
e py — AADNeHHe B KOHICHCATOTPOBOJE TOCIE narpesarensuoro npabopa, [la.

B creTeMe MdPOROro OTOM/EHHS HMAKOTO NaDJeHHS NOTepH fanjelliil Ha
TpeHHe NPHHHMAIOT B pasmepe 65%, a ma wecTHLE conpotrBaenus — 35%
(MeRLLue, MeM B CHCTEMAX BOJAHHOIO OTONJACHUA} NOJHOH MMTOTEPH AZBJICHHA.

BoOSMOIKHER CPEANAsA NMOTepsA AABACHUS HA TPeHHe Rep, Ila, onpenens-
CTCS NU POpMyTe

0,65 (g — Pr)
!

, (11.82)

qu =

T Pu M P — LABACIHC TIADA COOTRETCTECHHO NPH BLIXOME HS KGTIA HTE B TEMIOBOM BRO-
A¢ mocTe PEIYKTOP2 #4 D KOWIE Tapouposoia Mepeji BEHTHIEM OTOHHTEILHOTO npufiopa, ila;
B/ — pavAa HApUOpUBORA OT KOTI4 W4 TERI0BOrD BROAZ A0 HaHGONee YAAJNEHHOrO NpH-
. bopa, M; '

0,65 — nodaA uotePs JABTERNA HA TPEHAC,

ITo menmuuse Rep U 00 TeIJIOBOH HATpY3KEe YHacCTKOR, KaK H TPH pacuere
cHeTEM BOJASHOFO OTONJeHHsA, MONOHPAKT AHAMETPH NApOLPOBOAOE, IOAL-
aysick pacueTHOH TabJAHIeR win HOMOrPaMMOH. :

Benuuknel ko3POHULHCHTOB MECTHOTO CONPOTHBAGHHA B CHCTEMax Hapo-
BOI'O OTONJIEHHS NpPHHUMANNT Té e, 9TO H B CHCTEMaX BOAAHOTO OFOIACIHA
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(em. mpra. 10). Tlotepy RaBaeHHA Ha NpeoioJedsde MECTIHIX COTPOTHBASHMH
NOJCYHTHIBAIOT 0 TA0JELE, COCTABAENUOH AJA LaPOBOTrO QTONJEHES HH3KO-
IO AaBJeHHs, HAH 10 HOMOIpaMMe.

Bee nauABe, nHoayueHHSIE B NIPOUECCe PacueTa NAPONDOBOAA, IAaHOCHT B
Omank caeaywoulell hopMu (Tada. 11.149).

CyMMapHLle ITOTePH JaBheHus (HAa TpeHue B MeCTHHE CONPOTHDJICHHS)
- N0 OTHENABHBMM BeTHaM naponpoaBeha CHCT2MBI OTCOONCHEA, HC CUHTan X
00X YHACTKOB, HEe AOJIKHE PA3HHTLCEA Goaee dyem Ha 20,

JuameTprl KOHZEECATONDORNAOR OLRWHG  ONPEASASIOT 0o TabAHLaM B
3ABHCHMOCTH OT MX AJMHHB, KOJHYECTER Telfia, BBISAACMOro MNADGM TipH

KOHIeHCAUHHE, W BHAaA XOlI- . :

’ _ - Tabnuwuya IL15 Pacuer naponpososa cucTemu na-
AcHCaToNMpoRoia («CYXOH?,’% [OGOre OTORAGHHA HHIXGro [ABACHHN
CMUKDbIH», BERTHKa/JABHEM, I

TOPH3OHTANBITLIA) . & 3 3

Tagwm ofipasom, rujapas- £ ARNEEE s N
JIKUECKHH pacyeT CHCTEMbI ma- 22 || <l 2lgle|Bly o P
pOBOrO  OTOIICHHA HHIRKOIO it
NABJEHHE HMeeT Ty ocobeq- 1 2l z3l4lale|7]8 9 10
HOCTE, 4YTO TNAPONPOBOALI X

KOHJEHCATONPOBOAK  DPACCUH-
THEAIOTCH OTARIbHO H HE COCTaBJAAIT OAHOTO ODLIEre PacueTnoro XoJbla,
Kak NpH THAPABJAHUECKOM PACUETE CHCTEM BOIAUOTO OTOIJICHHH.

dns oSceneuckna SecnlyMHEOR padorhl CHOTEMBl B UPEIOTBDAIIEHAS THA-
PABJHUECKHX YiIlAPOB, KOTODEIE MOTYT NPHBECTH K NOBDPEKACHEIO IApONpO-
BOMOB, CKODOCTH JIBHXKCIHA [apa B IHX IPY NONYTHOM JBMIKEHHH ilapa K
KOHIEHCATa He JOJMHB MPeBMINATE UPY HU3KOM aasiaeHuH 30 M/c, npH Bol-
cOKeM ~ 80 M/c, 2 IpH BCTPEUHOM ABMIKEHKH Hapa H KOHICHCATA COOTBET-
cracuio 20 u 60 Mm/e.

Tounplfi pacder HaponpoBOKA CHCTEMEl BLICOKOTO JABMCHHSA MPOH3IDOAAT
o IOMOrpaMMe H TabARIAM, COCTABJCHHDIM € YYETOM HEMEHEHHUH IAOTHOC:
i {06BEMHOI MaCCH) 1apa.

[ToTepH aBAeHHA B MECTHEIX CONPOTHRASIHIX ORPCACIAIGT METOACGM Sa-
MCHBI HX 3KBHBaJCHTHOH AAMHOH, npcicrasadimed coboil ainuy TpyGonpo-
BOJA AZHHOTO AMAMETPA, WA XOTODOR NIOTEPH Ha TPeHEe PasHa NOTCPC B Me-
CTHOM CONPOTHBJACHHH NPH Ko3dpunuente {==1. [IloTCp® HanleHUn Ha MecT-
HEIE COMIPOTHBACINS B 40X OGMICH BCARWHHE CONPOTHRICHNS TPYBONpOBOAa
B CHCTEMAX L1apOBOrc OTCIVICHHE BHCOKOIQ JaBJeHHS cocTanaact 20—259%,.

§ 91. Onpenenenue pazmepes KoHZeHeaukannoro Gzxa W nonGop Hacoca
ANSl REPEKAYKM KOHACHCATA

KonzeHcanHOHEBI §aK B Pa3OMKIIYTHIX CHCTEMaX MAPOROIO OTONJEHHS
CAYXHT CMKOCTLIO A8 KOHACHCATA, CTEKAICIUETO W3 OTOIHTEIbHLIX NpH-
Bopos.

[Tonesnywo ¢MKOCTL KoHZeHcaunowHEOre (aka Ve, M%, onpemendror mo
popmyae

Vig =7, (11.83)

rje = TewToBAR MOUIHOCTE CHOTeME!, BT,

k.6 — ¥nahEnREERT sannaseHiRA Gaxa, pasaud 0.8,

- TEMA0TZ M2PO0GPIIORAHAA; OpH BAPE WH3KOTO JABMBNHS oG NPHIMMACTCH pABHON
2260 wHafxr; '

. P — DAOTHOCTH (LEBeMHAd Macca) KoHneHcarta opa 20° C, paruag 965 mrfwd,

[TpoussoxuteasliocTn Hacoca Vg, M3, AN DePeKayxy KOoH)eHcara npH-
HHMAIOT PABHOH KOJNHYECTBY KOHAEHCATA, NNCTYIAIOIIers © TedelHe 2 u:

Vnac = Evu.ﬁ -"31{.6- {“ :8‘1)
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[aBaeHre pPrae, [1a, KOTOpOE AOKEH Pa3BuBarh, HACcOC NPH MEPERATKE
KOH/leHCaTa, PABHO

Pane = Prr - E (Ri -+ 2) -+ pg (A - 1), (11.85)

INe fry — PACOETHOE AabdeHHe Mapa B KOTIC, Tla;

T (RI+Z) — cymmu [BADABNTHECKHX NOTCPL BO BCACKIBAIOUIEM H HardeTaTeapnoM TPYHO-
apoBoZax (FpyBonpoB0Iax OT Gaxa Ao rgotaa), Ila;

AR — pasnocTb OTMETOR HHKHEIO YPOBHsS ROJR B KOHACHCAUEOHHOM Gaxe B YyPOBHSA BOAK
B KGTIC, M;

p — [AGTHOCTL KOHAEHCATA, KrfMP,

Hscoc cenyeT yCTaHARIHBATL IHIKe YPORHA JHA KOHASHCAIHOHNOTO 6a-
Ka HACTOJIbKO, YTOGLI THAPABAMUECKCe JapJeHHe cToa(a KonjJeHcaTd OT AHa
Gaka 10 OCH Hacocda Oulo GoAbllle CONPOTHRJACHHS BCACHLIRAKMILTO Tpybo-
nposo/ia. D10 NPEeAoTBpamlaeT BCKHNAHHe KOoH/eHcaTa B0 BC4CHBAaIOLLeM
Tpy6onpoBOAL.

§ 92. OBwecTpourancHble paboThl, CEN3AHHbIE € YCTPOWCTSOM CMCTeM
BOAAHOrO W MAPOBOID OTONNEHMS

WvkeHepLI-CTPORTENH, TIPUEKTHPYIOUIHE 3AAHUS, AOMKHES YBASHBATL BCE
KOHCTDYKLIHH i LJAAKHPOBOYHHE pelliess ¢ raGapHTHBIMY ¢ YCTRHOBOUHNIMH
pasmepaMH (MOHTAXKEbIM HONOMCHHEM) 3JIEMEHTOR CHCTEMbl OTOMJIEHBA,
B uepTekax HeoGXOZHMO TOYHQ YKa3BBATL PasMepn HELE AJ7 OTGURTENb-
HEIX TIPUGOPOB H OTBepPCTHH AN TPYOOIPOBO/IOB, Pa3MEpEl (jryHI1IaMEUTOR NOA
06GpYLOBAHHE B MECTOIMOJOMKEHHE HX MO OTHOMIEANIO K CTPOHTE/IBHEM KOH-
CTPYKIEAM, PACCTOAHHS OT CTPOMTENbHHX KOUCTPYKILHA fo O0poB2, ABIMO-
po# TpyGLL H AP. .

Jo Hauaja MOHTAMa CHCTeMH OTOIVICHHS H 00OPYA0BAHEA KOTeJIbHOH
JO/IKEB GHTh 34KOHUEHL Cleayloilde 00iecTpoHTe/IbHbIE pabOTEL! .

4) NmoAroTOBJAEHH drynhamMenTLl Il oBopy/AOBaHHSA KOTeNBbHON H OTBEP-
CTHHE B HHWX ASS aHKepHBIX JOATORH;

$) BuepHe 3aKORYEHEl MEKAYITaXMHEE NEPCKPHTHA, CTEHH H NEPEropoi-
K#, HA KOTOPHIX YCTAHABAUBAIGT OTONMTENbHble NPHOOPH M ApyrHe 3/CMEH-
THl CHCTEMBI OTOIACIHA,

B) NOATOTOBJAEHH OTBCPCTHS B TMEPeKpHITHAX, CTEHAX H MEPeropoikax
s Nponycka B HEX TpyOonposonos, '

r) yeraHOBJeHH OKONHEIE KODOOKH ¢ paMaMH i NONOKOHHLIMH JOCK2MH,

) NMOMHOCTBIO LOArCTOBACHE B ¢TeHax GOPO3AH Aas TpyOGOUPOBOIAOR
(Mpu CKPHITONR OPORAAAKE);

e) OLITYKATYDEHH NMOBEPXHOCTH CTEH B MECTaxX YCTZHOBKH HAIpeBATE/b-
RHX NPHGOPOB H GPOKAAAKH TPYDOIPOBOAOR;

) NOArOTOBJEHH NOJNONBHLIC KAHAMB A8 MPOKAAAKE B HHX MATHCT- -
panbHEbIX TPYGOIPOBOLOB;

3) HaHeceHn TPYIHOCMEIBA@MOH KDACKOA U3 BHYTPEHHHX CTEHAX DOEX
noMelleHHi 3AAHHA OTMeTKH WHCTOrO MoJja.

Pasmept oTBepcTHH B Goposj B CTPOHTEABHBIX KOHCTPYKUMAX MPHHHME-
0T no Ta6a. 11.20. OTpepcTHS B (yHAaMeHTaX JAAHHN H COOPYMCOHA AN
BBOYA W BHITYCKA TEMVIONPOBOLGE HAPYIKHBIX cered TEINIOCHAOKEeHHH JOJK-
HH OHTL He MeHee 400¢40 oM.

TIpH BLIMOMHEHHH CHCTEM OTONJVIEHHS MHAYCTPHAJBHBIMHE METOAAMH CTPO-
PTeNpHble KOHCTPYKIHH He AOJKHE HMETh OTK/IOHeAUe B Pa3Mepax Ouiblie,
yeM QLK ACIHYCKAKTCS TCXHHISCKUMH YCHOBHAMH HA TMPOUBO/ACTBO COOTRET-
cTByWIEX Biios pabor. Tax, nampMep, OTKIQHCHHC pceil OTHERCTHH B
nepeRphTuax OT ofmel BepTHRANLHOH OCH, npoxu/iAlel Yepes OCh CTOA-
KOB, Aomycraercs He Oonee +4-10 MM; OTKJOECIHE NQ OCHM OTBCPCTHH /IS
3AKMAAKA aHKePHHX 60iT0B B yHIaMeHTax 1OJ HACOCH ¥ BEHTHJIATOPLI —
ne Goaee 10 MM, OTKJIOHEHHe 1O BHCOTE 3Ta)Ka MKAY OTMeTKaMM HHCTHIX
NoJacs ==15 MM. :
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Oronkrressebe OS8TOHHEE
OaHeJH YCTalaBAaBaOT oj-
HOBPCMCHHO €  HKOYBEJIEHHEM

TaGnuua IL20. Pasmeprl ateepervi ¥ Goposy b
CTPOMTENRHMX KOHCTPYHUMAX Ana  TpyGonposcios

Lucrembl oTONNGHMA

CTPOMTEJIBHBIX  KOHCTDPYKUOHH. 5

[fosToMy npu BOsBejieHuu .z | Pamep coposra

STMA JIOMXKHH OBTh TOYHO gi: manse et

pasMedYeHbl Mecra HuX Yyera- TpySonposoX Sha

HOBKH H MNOJACOTORAEHbI OT~ isg | mEpe-

BepeTHA )JAA IPCIYCEa coe- Fo8 wa | FAYGEHZ

AHHATENBHHX  MCHKAY3TaXK-

HEIX BCTaBoK. IIpH yerpodcT-  groq onpoTpy6uol | 10X10 | 13 13

Be QYHEAMEHTOB IOJ HACOCHl  cheTeME

i BEHTHASTOPH CJACLYCT CTPO- IIB; crodka asyxrpy6- i 16X10 | 20 13
e Hi CHC :

rO PYROBOACTROBATHCR ~HPO- 1y ol koo | lox10 | 6 | .6

. EKTOM;  0OJbMIOE BHHMaHue PAM M <CUEnKHD

CACAYET YACNMATE MEPONPHA-  [nanNwM crogk 2020 | 20 20

THAM HO SBYKORIOJSLHH B  Maructpaan - 2BX30 | — —

CHUDKEHHIO BHOPaLHA.

Fnaea 16. CMCTEMBI NAHENLHO-NYUHCTOIO OTONNENMS

§ 93. Ocoﬁenuoctu CHCTeM NMRHeNLHO-NYHMCTOrO OTOMNeHNs

B cucTeMaX NaHeNLHO-NTYYMCTOTO OTOMJIEHHT B Ka4ecTDC HArPERATEN bHOR
MOBEPXHOCTA HCOONL3YIT HCKYCCTBENNO offorpeBaeMale CTeRbI, [IOTOIOK, 104
HIH_CHENHANBHO H3MQTOBJACHHHE DAH8MW UPHCTARHOTO H HOADCCHOIO THHA.

Ilas monyYenus Takux LOBEPXHOCTeR TEIIOOTIAYN B YKAIAHHBIX KOHCT-
PYKIHAX 3anenbiBaioT TpyOH nebonpuroro nxamerpa (puc. I1.80), npowraa-
ALIBAKIT 3JMEKTPHYCCKHA Kaleb WIH YCTPAHBAIOT BO3AYXOBOAN 4 KaHAJLL

Tennonocutenem B cucTeMax NafgeNpHO-FYUUCTOCD QTON/IEHHS (kagx u B
ApYTHX CHCTEMaX) MOrYyT GEITb BOJAA, Nap, BO3AYX HIH 3JEKTPHYCCTBO,

TlepBhie CHCTEMLI NAHENWHO-IYIHCTOTO OTOMICIHS C HATPERATENAMHE H3
TPYG, 3a4¢/aHAWMH B GeTOHE B CTElle M B TOAY, GRM ocyinecteaens B Ca-
patoBe B 1905 r. TamanTAMBLIM pyccKum HmxKeHepoM B. A. SIXuMMoBHueM, a
qepes 10-71eT X nmacuuTHBanoch Do roponaM PoccHu yxe Goaee 100, S1or
3aMEUATEALHLIA BKJA/ B PYCCKYIO OTONHTCILHO-BEHTHANUMOHHYIO TeXHHKY,
yaocToeuHbilt nareHros o Pocenn, Avraun u Fepmannu, cran Havanom pas-
BHTHH HAHEABHO-AYUHCTOTO OTOMISHMS.

[IprnuuTEanhHOe OTARYHE MaHELII0-AYIHCTOTO OTORAEEHS OT OGLIYHOFO
BOAAHOMD W HAPOBOTO C OTOMHTCABHEIMH DPHGOPAMH, DasMCILASMEMA IO/
OKHAMH, 3AK/IOYACTCA K TOM, 'ITO HOMENIRNINA 0G0rPeBaATCN TAABHBIM 06pa-
I0M TEMJTOM, H31Y'I1a€MBIM HarpeTLIMH MOBEPXHOCTIMH OTPa1AI0MIHX KOHCT-
PYyKuHid HFE CHeUHAJLHLIX nadenel. [lpw Harpepanmu motoaxa tonnko 20—
25% renJia OTTAETCH NUMEIIEHHIO NYTEM KOHBEKIHW.

Kpureprnem apdeKTHBHOCTH M060H CHCTEMB TAHEALHO-AYYHNCTOTO 0TON-
JEHUHE B THTHEHHYCCKOM OTHONTEHWH CAYMKHT CPeldEsia HOBepXHOCTHaR TeM-
meparypa DCCX OrpawiAeHHH NOMEIIeHHd, OnpciensemMus 10 CAeLVIOLIeR yo-
powendoi popmyae:

Trey For + Tie Fere b Tox Fox + Tp.¢ ¥ | oo P

FHT+FH.U+FDH+FB.C'['FHH

T = . (11.86)

A€ Tnr. Tn.e, Tow, Tr.e, Tox — CPETHAR TEMIEDATYP2 NAOTONKA, HARYMKHEX CTER CO CTOPURL

TOMRLEIES, OKUH, BHYTPRHENX CTEH M noaa, “C; o

Friy, Fu oo Far, Frp, Frn — COOTEETCTHYIONING OREDXHOCTH OFDAM AOHHI, w2,
BrivucieHrEy 0 M0 3TOK QOPMYJIC TCMICPATYPY HAABIBAT TAKKE CPElLHE-

B3BellleHHON TeMicpaTypoil.
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,[[JIH HOPMAaJAhKBOro TCIJIOBOTC OIUYINEHHH H AMMHCC BpEMHA CPE,EI,HCBEIBE“
WICIIHAA TEMIIepaTypa B AmHaoM ToMelleiidd OOAFKHA COCTABJAATE

Tp = 29— 0,57, (11,87)

floa cHereMoll MAHENPRO-JYYKCTOTO OTCINIEHAH CJAElNYyCT TOHHMATH Ta-
RYI0 ¢HCTeMY, NPH KOTOPOH CpeilHekskellleHHAs TeMIEparypad BullC TEMIe:
PaTYPH BO3IAVXd, B TG BpCcMA KdK IpH KDHBEK'I‘HBHDﬁ CHOTEMEe OTOMJIeHHA
(mocpedCTBOM KOHBEKTOPUB HJW DaIHATOPOB) CPelHes3BElICIIIas TeMuepa-
TYpA QIpaK/eHud BCCraa iKe TEMIEDATYPH BO3AYXA, TAK KAK Orpamie-
HK 06OTPeBaloTCA B OCHORHOM STHM 3KC BO3LYXOM.

CueTeMs! MAIEILHO-AYYMCTOID OTOMJEHHS KPOME OYEBHAHBIX THTHCHH-
HeCKHX TPEdMyTIecTs Nepcl APYTHMH CHCTEMAMH WMEIOT CACHYIOUHE TeXHH-
KO-3KOIOMHUECKHe AOCTOMHCTRA: COBMCIICIIHe HarpeBaTedhHBIX 3JIEMEHTOB
CO CTPOMTESRLHEIMH KOHCTPYKIHAMH] CAWKEHHC Dacxolla MeTaaad M TPYAo.
BHIX 3aTPAT Ha MOHTAXK; yaydluende HHTepbepd 1\ OMRILeHHA.

K chnenupAYecKHM HEIOCTATKAM HalleslbHO-TYUHCTOr0 GTONJIEHHA OTHO-
esTed CACAYIOWHE: HENOCPEICTReRHOE OOMYUCHHC MeOeIn W ApYrHx npeja-
MEeTOB, BaXOJHIIAKCA B HOMELICHHH, TTO COUPSKEHO € BO3IMOMHOCTBIO HX
nmopyH; OOMLIIAs TENAOKAs HHEPHHA CHCTEM, OCJQKHHAIIAA pCrylHpoBa-
HHE TENJCOTRAUH HOalledell; oNacHOCTb 3acopon TPYO H CI0KHOCTh HX JIHK-
BHAALHH.

HMMcloTea pasHOrAAcHS N0 BOUPOCY © JOJATOBEYHOCTH HarpeBaTefhHHIX
SAEMEHTOB H3 TPYH, 3alefanlblX B GETOH, XOTH [IPAKTHKA PKCNAYaTAlHH CH-
cTeM MaleLlo-JAYIHCTOro oTouneruns B Tedeiiwe 40--50 ner iocTaTounO
yOenuTehHO GIPOBCPracT 3TH COMHeHHA',

Tlo KOHCTPYKTHRHOMY NPH3HAKY CHCTeMBl MAaHeABHO-JYHHCTOTO OTOIJIE-
AES NOAPAasAensoT Ha CleAyililie OCHOBHBIE BHIBI NaHeNbHBEE CTeHOBHE
CHCTeMbl OTOIIIEHHSA; CHCTCME! OTOILI@HHA HATPETHIM TONOM; CHCTEMB! JY9H-
CTOrO OOTONOUHOTO OTOITAeHRA, CHCTCMLI QOTOIJEHHA C nojaBecHLIMA H3JIY494-
JOUMME NaieasiMi, JonycTuman cpefHAd TCMICPaTypa MOBEpPXHOCTH NO]-
OKOHHBIX aHenel — 10 95° C; cTeHHBIX IAHEN el B 30He BHIIIC 1| M Hax ypoB-
neM mojia —45° C: noteska npH BLIcOTe noMemenudt ao 3 M —30° C; nona —
25—28°C.

Bo pcex cayyasx Mapka GCTONA, B KOTOPOM DA3MeNAOT HAMDCBaTedb-
HLIe 9JCMCHTH, AOMKHa Obith He Menee 20 MIla npu oObeMHOE Macce He
menee 2250 gr/m3,

§:94. HoncTpykTHBHLIC peIUeHMHA TaHEeNbHO-AYUHLTOrS OTOMNEHHA

MaHenkHblE CTEHOBHE CHCTEMBl oTomnenus. CucremMa ¢ MOROKOHHEMHE Je-
TOHHHIME NaHeasaMnu, upefsoxkentas npod. M. ®. JlupuakoM, asasercd npa-

1 K, B. Tuxomupos, ONHT 2KCMAYATALEH CHCTEML Ay4HCTOID OTONACHRA, — CTPOHTENL-
Haa OPOMHILICHHOCTH, 1954, Ne 3, - R
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MepoM fanbHeflinedt paspaOTKH HASH CTEHOBOIO OTCNICHHA B. A. dxemo-
puga {cv. § 69). Jra cucTeMa BBeieHa B NPAKTHKY KAJHILHOIG CTPOHTENb-
erea B 1952 r. B B Hacroduiee BpeMs MIAPOKO LIPHMeHsCTed D PAAe Topaios
Coserckoro (01032 1 32 pySemom. .

JlpyrHM TIPEMEpoM COBEDIUCHCTBOBAHKA [AHENBHOrD CTENOBOTO OTOMJE-
HHA MOMKET CAYIKHTL CHCTEMA OTOIUIEHHS ¢ ePeropOAGHHhIMH OCTOHHLIMH
nagensyu (pue, 11.81), npefiioKenHas KaHl. TCXIL. OAYK M. 1. KueednuM B
KepBLIc OoCYIecTBAeHHAA 8 18904 1. B AOMe €O CTeHAMU H3 KEPIIHYHBIX BJi0-
xoe. B nodgeqsae rofw 5Ta cucTeMa GBTA MOLSPHHBHPURAHA NPHMCEHHTERE-
HO K THIIOBBIM OPOEKTaM KHILX 3/aHRH.

B 1961 r. Akafemuefi crponteaserba n apxurekTypul YCCP coBmecTHO
¢ HAM cunirapHOil TEXKKEM B oBOpyAoBaKHA 3HaHUB H COOpYXEHUH (Ku-
es) OBaa paspaborasa, a v 1962 r. cTana NpEMeHATHCS NAHEIbLHAS CHCTEMA
OTOIAEHRS KPYNHOM2HRepHEX spanuil (puc. 11.82).

CTORIKH 3TOl CHCTEMLI OTOAJGHHSA CJYXKAT OJHOBPEMEHHO HarperaTClb-
HbiMH IeMCHTAMM TaHeJH M MOHTHPYIOTCS mo Ii-ufpasHoil cXeMe ¢ pacuo-
NOMKEeHHEM NO'hEMHOTO H ONMYCKHOID YYACTKOB CTOAKA B DpeledaX OAHO-
'O TIOMCIIEHH:. B KauecThe TCIJOHOCHTENH UPHMEHAIOT NEPErperyi Koly C
napaserpami 130-~70° C. Tlpr morraxe CHCTEMBl OTOILIEHHS MOC/AELOBA-
TeJLHO COSAKHEIOT CTOAKH N0 BCeil BBRICOTE AOMA CHELHANLHBIMH COEIHHH-
TeJIbHLIMH CKOOaMH.

Ecsii HarpeBaTeJLLEe JeMEHThl PR YCTPOHCTBe MNaHe/hHO-CTCIOBOTO
GTOMJICHHl 3aMOHOMMUHBAIOT B IIaPYIKHBEIE CTeHE, B OCOOCHIIOCTH B MOAOKCR-
HEI® YUBCTKH, TO CAeAyeT ux Hawlosee TIIATEJBHO H30/MPOBATL CO CTOPOHEL
cTeHDl, UTOGB M30eXKAaTh 3[TAUATENBHBIX NoTeph Tena. Ecan xe naneau pas-
MEMAIOT D MEPeropuAKaX, TO H3IHINIAX MOTepPh T4 MOXKIO He 0laCaThed,
TaK KK TeRJ00TAada APYroll CTOPOHOH NalejH MIET B CMEXHOC IHOMEMLE-
HHE.
 CwcreMa OTON/IGHNS HarpersiM nosioM. B Buie nmpuMcpa ma pHc. I1.83
npeAcTaBNeH MJaH 3273 OXKHAAHHA BOK3d/1a, KOTOPLIH € 1952 r. oranausa-
eTcs HarperuiM noaom. Jnusa sama 16, mHpHHA 12,5 u muicora 6,8 m. Peru-
CTPHl YAOMeHH B Maccy GeTOHa HOlia, XOpolio MPeAOXPAHAIIEro TpyOhl OT
koppoaun. ToammHa caos Geroma OT TPYG sl0 HOBCPXHOCTH  MOJA 60 M.
MakcumadgbEad TeMIepaTypa mona 309 C%,

CleTeMa OTOIIEHHS HATPeTHM noJoM HauGosce Lefecoofpasna jd I0O-
MemmeHuii GONBIIOro ofrheéMa, HAEPEMep BOK3440B, aHrapoB, BHICT2BOUHEIX
[ABEJIBOHOB, COPTHBHLIX 33408 d T. 4. I1pn 3TOM 31aHHE MOXKET NOINOCTHID
OTAMMHDBATELCS NMOJOM, 4 B HEKOTOPHX CAYHAAX B HeM MOTYT OHTh H IUPYTHC
TemnOOTAAIONIHE TIOBEPXKOCTH (MOTONKH, CTeHH, PAaAHaTOPLI, KOHBEKTOPH).
Takoli Ci0CO6 OTOMNJEHHS MOKHO TAKME PEKOMEIIOBATH LMK MHALX H OF-
plecTReHHHX sgampit  (feTckdx  sescH-camcs, Aede0HO-TPODHIAKTHUECKHX
yupexcieEnfi, 64Kk H Jp.) C NPOBETPHBAEMEIMH NOANOJBAMH B yCJIOBUAX
CegepHOll CTPOHTEIBLHO-KNHMATHIECKOH JOHH.

J{ns NOBLLIUERAT TCMIEPATYPH TENJIOHOCHTEAS W Gosee parHOMEpNOro
pacipeneCHHA Tela B naHeaw Hai TpyGamn HATPEBATCABHOr0 3/eMeHTA
OPOKNAABBAKT TCHAOM3OIAIKOHABH MATCPRAN (puc. 11.84). [lpr Taron
3aICAKE 3MEeBHKA WJW PCrHCTpa B GeToH MOXKHO MOBBICHT: TeMuepaTypy
rennoKocHTens 1o 80—90° C npn paceTOoaHER Mexay TpyOamu 40 cM u fio-
fee, 9TO 3HAUHTENRHO COKPATHT PAacXo/L METANNA H 3aTPaTh TPyAa.

OnElT PKCIMVATALMY CHCTCMBl OTOIJIEHHst HATPETLIM [10JOM NOKARLIBACT
GosiblliHe TPEMMYLIeCTBA ee leped OGLIYHOH paguaropuoit. TeMneparypHsii
rpagHenT BO3AYX4 (10 BLICOTE MOMEILEHHA HUKCE, €M IpH awboi ppyroft cH-
cTese. DTa CHCTEMA SKOHOMHYHA KAK [0 NepBOHAYAJALHLIM 3aTparaM, Tax H
B NIPOLECCE HKCIIYATallHH,

* Boace moapodas ex.: Ko B TaxoMuapor, OMHT IECOAVATALNH CHCTEMH OTOTIERRA
HATpEeTHM HOJOM M HEKOTODhIE ARHHME §¢ HCCASROBAHHA, — Boaocnabiacetiie B CARHTAPHAA
TexkuKa, 1963, M 6 '
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Pur, 5133 CHoTeMA OTONHMC-
HHE HArPETHM DOAOM

Pue. T84, OTonaeHne HATPETHM HOTOM C TUDMIH3URUHOH:
kol DposAAARGH Uan rpyDima, Gagepandblua B derone

! THEMOIWAHNIALMOHE AR IDORIARK] 2 —- rpy0i S — GeTOH

Pre. 11,85, CxsveMa JI¥4BCTO-
T OTONACHUN £ DABRT[FANIC-
KAM KAosatM, 33ALTREAEMB W
& OCTOIE: NGy WirYEATYPROX

CHCTEMB! JYYMCTOTC BOTGIOSROTO OTCRAwiHA. B »7oi cacTene Harpena-
TeJdbHONH HOBCPXIOCTHIO CAYKHT HGTGRCK. Hopenaua Tenng HamyIeHueMm, KK
OBLIO VEA3AHO DaHec, NOCTHIAET 80~-8R%, ofuiel TensooTAady, CHCTEMDb
HOTOJOYIIONO OTONJASHHH € 34MOHONHYEIULIMHE B OCTOH TpyOamy MOMHO HC-
[0 ha0BATE B JCTIES BPOMA L% 0XJaxicHusA noveuienuiif, Leiaw mo tpybaw
NPEXOLHT APTE3nAHCKAA DOAZ, TO HHKAKHX AOTOAHHTEILILIX YCTPOMCTB He
tpehyeTed.

Ha puc. T1.85 nokasan yxpemieHtstil i TIOTOAKC SACKTPHICCKRA Kabednb
CHCTEME! JIVIHCTOTO OTOMICHHA C€ACTHUHG OINTYK&TYPEHHON HOBUPXICCTEIO
noTodka. PaccrosHue Mex iy JnaRAMy kadexs 100—1560 mu. Toansa caod
WTYKATYPKA OGLILIC iie NMPeBpIuaeT 2 oM. B Hex0TOPLX NOACOBHIX KOECT-
PYKLMSIX IS YEpesend gadend 14 MOBepXHOCTH NOTOARA HATAMHBAIOT Me-
TANJTYCCKYIO CETKY, KOTOpas TakiKe apMEPYCT CIOK WTYKATYPKH W crocod-
CTBYET TeNAGHEPCXOAY 0T Hadels K MOBEPXHOUTIH HAAYYCIIRA.

UK. B, Twxvmugpor. QnourT HCMOARIORANRN CHCTEM JAVOMOTOFS UOTLSOHIIOTG OTONAETIHA
AR DRAAMpeHnn noMemieHHAl noserHee speMd. -- Buaochataciie hocauHTapRas Texduka,

1958, Ne?.
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Boasiiof HHTCPEC ANA HIKEIepOB-CTPON-
TeJaeH H BHRHEPOR 10 OTOILTedHRK W BedTH-
JSINHH ~ NPEeACTARJSET CHETEMA  AyurStoro
OTONNENHHA € TENMRM BO3AYXOM, LUPKYALPY-
KIBHM B KAHAJAX OTPAXKAAWHX KOLCTHYK-
uri. [[pUEUKNHAAREAS CXeMa TAKOH CHCTEMB
nokazaHa Ha puc. 1[.86. 1losepxHOCTAMA #3-
Jyuenyus B EAHHOH KOHCTPYKILHH  ABAANTCA
HOTOMAOK, M0J H ¢Telbl. B03AyX, NOIOTPeTHHA B
Kanopudepe, HATHETAeTCH BEHTHAATOPOM B
Kallagiel HepeKpPBITHS, MNPEeIVCMOTDEHHbI® HAj
BCell LIOBEPXHOUThK) NOTOMKA, OTKYIA Yepes
KAaHAJH CTeHBl OH MOCTYyHaeT B OuJiee MedrHe
Kallagdel, YCTPORnIHeE NoA MNOJAoM, NpROHAR
KOTOphie BO3KRpallaeTcd B KajdopHdep., ¥ me-
pPeHNHOe H MOCTOSHHOE H3JyvyeHHue Tefia ¢ ho-
BCPXHOCTH NOTOMKA, CTeH H IOJa CO31aeT HC-
PHe. JLEG. Cxena ayaucTore @ToMie- KJRTHTEJARHO GJIEI‘DHPEHTI-II;IC MHEPORJIHAMA-
B R ganamax . THUeCKHe YCJOBHA B IOMELLREAN,

{ = xamophdep: 2 — Bemrunmenp; 3 — OronnenMe mocpeacTsoM MONBECHBIX H3-
KOUTPONRRO-R2MeDUTSNbENE MPNGOPH:  pyyarwHX Naredeid. ITotT cnocol OTCHISITHA
4 — granag: 55— pactna NoAa: &
lepexptiTie: 7 — HaHain B Mepekpr-  [PHMEHSIIOT ellle OUeHb peikn. UJARAKO B No-
T 8 RAHAMM B eTee cJie/IHHE TOAH OH HAUHHACT MPHOGPETATH MPH-
spanne B psade crpadH (Ppaniwn, Adrany
H 4p.). B xauecTBe TEIIOHECHTCNA B MOADCCHLIX MANENIX TIPHMEHSTIOT nepe-
rperyio BOAY H Nap; WIOLLAAb HaRenel cocTaBJ/sxer HeGaabUIyio Hacth IJo-
1M afH NOTOJNEE. o :
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§ 95. YuacTie KHEHEPR-CTRPOHTENA B NPOSKTHPORAHWK
H OCYL{QCTBNGHHM CHCTEM MNAHSNLHO-AYUMCTOrO OTONAeHMS

[TpoexkTHpORARKC CHCTCMEL BAHCILIO-JIVYHCTOTO OTONVIEHHA JAAHNS HAMY-
HaeTCAd ¢ BHOOpA BHAA KOHCTPYKUMH OFOMHTCARHLIX TAHENECH H MeCT HX
PACTIGIONEHHS B NOMELIEHRHM (CTensl, TOTOMOK, NMos). I10T BechMa Bax-
Hblf] BUOPOC HHXEeHeD N0 OTONAEHHID H BEHTHJAADHH pelliaeT COBMECTHO C .
HIKENEPOM-CTPORTEAEM HCXO0JS H3 HAZHA'EHMH UOMEILEHMH, KOHCTDYKTHB-
HhiX # (lJAHHPOBOHHRIX pEH.IEHHﬁ 3J4dHA, 4 TAKIKe BOZMOKHOCTH SHALTKH
HAarpeBaTeleil B CTPOHTEIbHBX orpaxcienusx. JTpR aToM KOHCTPYKUHE OF-
- PAZKICHHA HMCIOT BCerga pelialomes 3HauekHe. :

B 304HMAX C TPEXCAOHAKMMY CTEHOBLIMH NAICAAME IarpesaTebHEe 378
MCHTH (3MeeBHKH m3 TPYS) Henecon0paszHo, HAUPHME]D, SaIeNWBaTh B laHe-
JH ¢ MAKCHMANLHBIM TPHGAHIKCIIHCM HX B CTODOHY NOMeiledud. B znannax
¢ HECYUIMMHE UOOEpedHbiMu KeNe306eTOHHLIMY CTCIAME, U3TOTOBRASSMBbIMU
KacCeTNBIM ClHOCOO0M, HArPepaTe/IbHEIE 3JIEMEHTE MOXKHO DAIMENIATh B CTe-
HaX, NpeAyCMaTPHRAA HX NBYCTOPOHIIOIO Temomepeaayy. B OTASNbHBIX Cly-
gafx [esecoodpasHn 3a1ebBATh HArPEBATCALHLIC 3JCMCHTL D ITeCYIHE KO-
RONHL H APYTHEC KOHCTPYKTHRHEIR 3/JeMeHTH sianks. Folu  ROHCTPYKIHIG
BAAHMA Heqlb3d MCHQJNh30RATH JJIA 3AM0CHKH IIArpPeBaTeNbHBEIX  SJIEMEHTOB,
Neal0T BCTPOHHBE HIH NPHCTABHEeE OeTOHHME OTOUHTeABHBIE TTAHRTH,

CojipyRecTBO HHKeHePa-CTPOHTENS. H HHXKeHepa 1o CTOIVIEHHID H Bed-
TRAAUUY B padoTe [0 MPOSKTHPOUBAHUK) 3J(@HAA C DAHENLHO-AVIHCTLIM GTON-
JeHHeM ¢nocobereyeT BLIOOpY NHanlfoaee SKOHOMHUTHEIX BH/IOB 3TOTO NPOrpec-
cHBHOTO crnocofa orotienas, CosmectHas uX padora ocoCGeHHO uy:Kla IIpH
paspaboTKe JYYHCTOrO OTONJEHHS HATPETBIM BOXAYYOM, YroDB TEXHTYECKA
APABHJBHO PELINTh BONPOCL, CBS3AHHLIC C TEPMETHUHOCTHIO BOZAYXOBOIOE H
KaHaJO0B. '

BOHPOCH TeXHOACOTHH MOHTAXA CHCTEM ITAHRBHO-JYYHCTOTO OTONJEHHAA
H MeTCoALl IPOH3BOACTBA PadOoT PellaldTCA Tax e, KAK H MNPUEKTHPOBAHHE
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THX CHMCTCM, Ke H3OJAUPOBAHHO, @ B KOMILIEKCE € NPOHIBOACTEOM Beex ApYy-
rux paboT 10 BO3BEJAeHKIO 3JaHH. o

CroenHHKa T3HEIbHO-JIYUHCTOI0 OTOANEeRNA caMa To cebe yike olyc-
AOBAWBAET HAPAMNCALELBIE MeTon pafoT, TAK KaK HATDEBATe/bHbie HIeMeH- -
TH CHCTEME CAYKAT OHHORPEMEHHO KOHCTDPYKTHBIBIMH CTPOHTEALHEIME 3Jle-
MeHTaMH. OcIOBHEMYH YCAOBHAMH, 00eCiednB4IAMH YCTeInoe BLITOMIIe-
nue palor 1o MOHTaXY CHCTCMLI, SRJSIOTCS:

a) ZOCTABKA MaHeJell ¢ HArPeBATENhHEMY 2JeMeHTaMy na O0BeKT cTpo-
WTESLCTBA B CPOKH, NPCAYCMOTPEHHBle TPadiHkOM M TEXHOJAOIHYRCKOH . Kap-
TOH MOHTAKAERX pabhoT;

§) Xopolzee KaUeCTBO H3TUTOBRAEHHS Y3JOB H JAETAJICH CHCTCMLI OTOIJE-
HHA (COBAMHATCALHEIX CKOO, OTBOACB K MATHCTPaJbHsM TpyOOlpOBOAAM H
Ip.) ¥ CBOEBPeMEHHaA /I0CTAaBKa HX HA OOLCKT CTPOHUTEARCTERA;

B) NpefOTBpaLUCEHE 2ACOPEHHS CTOAKOB ¥ HArpeBaTCHLHEIX 3JCMEHTOR
NpH MOHTAXKE HaHeJcl ¢ NOMOLILIO 3AUIKTHHIX KOAMAKOB U HPOG0K;

r) ofecleyeHde COXPAHHOCTH BRICTYNAOIKHX K3 TaHEAH YaCcTeR MPR CKJa-
IHPOBaHHH H MOIITaXKe NaHemed;

N} MOHTAM@ TaHeJeH ¢ HarPEBATCJABNLIMH JEMEHTAMH HNapaJllelIbHO &
BO3BEAGHHEM CTPOHTE/bHBIX KOHCTPYKI(UA 31AHUL,

€) CTpPOTOC coﬁmo,ueﬁﬂe [OSTAMHOIO COBMEILUEHWA BePTHKalhHRIX ocell
CTURKOUB;

M) TRIATEABHAA H UBOERPEMEeRHay nc:,ttrofmaxa OTBEpPCTHE B MCPEKDPEITH-
AX AN HPORVCKA COSAHHHTEJBHHX CKOO HArPeBATeNAbHbIX HIEMeHTOB Ha-
HeJeik.

Fnaga 17. NEYHOE OCTONNEMME

§ 96. OBuwme ceefeHnn. CoBpemeHHbla 'rpeﬁonauun,
npeAbLsBnsemble K NeYam

[Teynoe oTonzeHHe npeiactasaser c¢olo#l JOBONRHO pPACPOCTpAHEHHLIA
BRJ| OTONJICHHA  MAJO3TAaXKHBX 3JaHHH (NIPSHMYLIECTBEHHO B CEJbUK(
mectHoCTH) . OcofeHHQCTRI0 STOTO BUJA OTOIVICHHA ABAALTCA TO, Yr0d TeHe-
pPaTOp Tella H TEIJICOTAAIIUHUE HUBEPXHOCTH CORMEMIRWEl @ HAXOAATCA B
OTaiJIHBACMOM TOMCIUCIIHH.

TMpexknae HepOCTATKOM NEYHOTQ OTONJIeHWs OLIT HH3KHH KO9¢(QHLIHEHT
NOMe3HOro AefCTBHA, 0OBMHO He npepnmamuki 0,4, B corpemenHnx neqax
oH goxopur ao 0,75--0,85, H B nacrodlllee BpeMs 3a1aya CBOAHTCH He
CTONBKO K KOHCTPYHPOBAHHIO HOBRIX, CKOJLBKO K RHCIPCHHKY B IIPAKTHKY
HMCIOHIEXCS VAVUHICRHBIX Ieuel.

HAxeHep-cTPOHTENb AOJACH NOMYIAPHINPOBATL CODPCMCHHELIC MCYY, aK-
THBHO VUACTBOBATL B NMPOEKTHPOBAHUH TE'NHOTD OTONJEHHS W He NONYCKAThb
TIpHMCHCHHC NHeyel TeXHHYCCKH YCTAPEBLIHX KOHCTPYKIEHE maime AJsi OTOIM-
JEHNsL BpEMEHHEIX NMOCTPOEK.

Cornaceo CHull I1-33-75, neunoe oTonneHHe MOXHO NMPHMEHATbh B JKH-
JLIX JoMAaxX O JIBYX 9Ta’KCH BRJAIUUTENLHC, B 0JHOTANIIEK OOLIeKUTHIX ¢
LMCHOM MeeT He OoJiee 20, B HeGOabIIHX OAHOSTAXKHLIX 3IaHHAX JedeOHO-
NPOPHAAKTHIECKHX VYDENKIEHHH, B OAHOSTAXHBX 30AHUAX CENbCKLUX HIKOM,
paccudTannusx Ie GoJsiee ueM Ra 80 yueHHKOBR, B OLHOITANKHEIX 3AAHMAX JeT-
CKUX AOIIKOJRHBIX YUpeXEeHu ¢ yucaouM MecT He Gogee 50 ¥ JHeBHBIM Npe-
OHBaHAeM AeTefl, B 3LAHHAX SPEJMILHEIX [PeilpPHETHA € YHCIOM MecT A0
100, B ¢TOJIOBLIX C YHCJAOM MOCANOYILIX MecT He 60see 50, B OAHO3TAXKHEX
LUAHHHX BOKIEN0B BMECTHMOCTRI) an 50 nacca}KHPOB H B CJBCKHX [IPOH3-
BOACTBEHHBIX 3JAHHAX MAOLIAABLI A0 500 m*2

llcunoe oTONMENC B 3A8HESX H ]‘IOMEIIJ.EIIHHX KareropHH B3DLIBHOM H TIO-
KapHOI omacHocTH npouzsofers A, B, B B E, 2 rakike B 3faknsix qir0oro
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HA3IAYUEHHS Bhle ABYS FTaMeR {(C YUeTOM LOKGABLHOID 3TaXKa) YCTPauRaTh
2anpediaeTo.

K meuam 1pe/ibsBIMOTCH CAeRyoLMe ubue Thelosanns:

a) fedb AOMMHZ PDAHHOMCRHO NPOrpeBaThCs, yTulsl reMIICPaTYpHBIR rpa-
AMEHT M0 BLICOTC OTAITHBAGMOrO HOMEenlcHHA bl HeOOAbUINM;

. G) amuavtyna Koachaundst TeMaepaTypusl Be3dyXa b TeIeHHE CYTOK He
nogEkna 0ETe Sonee 37 C;

K) TeMNCpPaTyPa NOBEPXHOCTH lledn B 3AAHEAX W NOMEINEHUAX /IONIHKOIL-
HBIX H JeueGHO-npoHHISKTHYCCKUX YUDEHAEHUA HA BCCH oC IVIOWIAH He
annkHaa apestimars 90° C.

B Apyrux apatuAx # NOMEIISHHAX, B KOTOPHIX AOMNYCKAETCH YCTPAHRATH
HEYHOC OTONJeHHE, MOMHO HMETH TEMICPATYPY NMoBepxHovyn meud 110°C -
na uaomags se Goaee 15% u 120°C -—Ha maomaan  He Gonee Hh% oGmed
mAoanH NOBepLtHOCTH feud, Bosee BHCOK#n TeMHACpaTypa HOIMYCKAeTLH
AWilL B TOMEINeHARX ¢ BPeMCHHLIM NPEeGHBAHUEM JUo/iei 1 TpH 06f3aTeds-
HOB YeTaA0BKC PKPAHCB, TIPRAGXPAHMIOWIHX OT OKOTOB N CHMAWIIAX H3-
JYIEHKE,

r) OTALAKA HAPYIKHOA NOBEPXHOCTH  HOJIKHA APENRTCTDOBATL CKOILIE-
MU Ha HCH nLiAH (B Jeue0HBX M JIQTTKONDHBIE YIPeKACHHHK IREAATCILIO
OOGMHUOBRBATE NOBEPXHOLTL N3IPA3LAMH);

) KITH, todsweu GuiTh BOAMOAHEO 0O0JEC BEICOKHM!

g) YOTPORCTBO HEMH JO/ACHO MCKJKIUATh ONACHOCTL BOIHHKHUBEHHR NO-
HApOB;

%) obchyrKHBanHe LOAKHO OhITH TIPOCTLIM K ll¢ TPeGOBATH MHOIG Bpe-
MeHH;

3) cPOK CAYKOE noaxen Gurh 25—30 Jer.

B reXHWKO-3KOHOMAYECKOM H CAHUTAPHO-THTHCHHYCCKOM  OTHOLHEHHAX
MOUHOC OTOILIEHWe HMEeCT NOJOMKHTEJBHEE B OTDHIATENbHLIC CTOPOHH.

K ITOJMOIKUTENLHBIM CROHCTRAM TCYHONO OTOINIEHMRA  OTHOCATCA! Gonee
HUARAY CTORMOCTh YCTPOBCTER IO CPaBHERHID © JADYIHEMH BHAaMH OTOMME-
HHS, MAdBll pacxo)l MeTaJia; BO3MOIKHOCTh IpHMeHeHEA A000ro suaa Ton-
neza; cpapnuTensHo Beicoknit KITM; ofccnedeHHOCTE RO (yXxoobMela & 110-
MeleHHAX, TaK KaK DO BpeMs TOHKH HedM NPOHCXCART TOACOC BOZNYXA B
TOIMIMBHMK JA4 NOAIepHaHds OPOLEecca TOPeHBA W MOCTYIACHHE HHCTOrG
BOSZYXA H3BlE: GOABIIAA OTAXYS TElIa MOMELICHHI0 Hanydesuem (10 50%)
MO CPaBHEHHK) ¢ PAaSHATOPAMH LEeHTPAJNPHUrC OTOIJICHHA, FAC 3TOT BHI lle-
pejauy Tema— H3AyTeHHe — cocTaiitacT e 6onee 25%.

K HepfocT4aTKAM MEuHOro OTOMEEHMA OTHOCATCSH: 3MAYHTEABHAR RADINATR,
Tpedyemas AN XPaHeHHs TORAUBA, MOTEPA NOJERSHOR TJICLIALH, 3dMHMae-
MOR fedaMi; ORACHOCTh B NOMAPHOM OTHOIUCHHHE NPH HERHITOMHCHHH YKA-
FAIHELY BRIIE PABKI; 34rPA3NCHHS HOMEIEHHH ITPH GYHCTKE MEUH OT 306
W HLIAKOD B OOCTARKS TONAMEA; OOJICC BLICOKAS MO CPABHEHHKD ¢ UCHTPAND-
HBIM OTOIERUMEM SMIJIUTYIA KOdeGaHUA TCMIOCPATYPR BOBAYX# B TCUCHHE
CYTOX; ORACHOUTH CTPABACIHA OKHCHIO yraepoja Tp lUapyLWIeHHH HPaBHi
IKCNAYATRLHY THETH,

§ 97. Knaccuchmauma neved

[leyn moapasgedsryt Ha OTOMHTENbHbIE, OTOMHTCALIIC-BAPOUHLIE, 8APOH-
BAle i CHeilHaJbLIoro Bananedus.

Oronnureabuble Mewd, OTAHYAOmMMecs OF fMeYcH JIPYToro RA3HAYEHWS
GOABILOR PA3HOBUAHUCTLI), TPHHATO KAACCHPULHPORATH MO TEIIOEMKOCTH,
cXeMe [MRHMCEHHA TaloB, hopMe H FrakuocTd, MaTepHaly, H2 ROTOPOro OHH
KAAAVICHA, TEMNepaType HarpeBa CTeROK Iiewn W ¢nocofy OTBGAA FASOA.

{lo TeNIOSMKOCTH PA3AWG2I0T NCYH TelsoeMKHe u HETCIIOEMKHE.

K rtengoeMKHM OTHOCATCS Hedi ¢ akTUBIEIM 00LEMOM Ha MeHee 0,2 »®
IpH TOJMIMMHE HAPYMKHOH CTEHKM He MeHee 4 cM, a D Npelerax TOIJHERN-
ka — te meHee B cm. Mo aKTHBIEM 06BHEMOM NOHEMACTCA NATPERAIOIHIACH
MACCHE TMeuy, BEIOUas nycroTs. Oas onpefededns sturv ofbeMa niollaib
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HOH W JARYKITEERNOA mouch

}o- i AEBENE; £ — BOLYWHAR KaMepa

TONJANDIIHKA 110 HApY HKHOMY
ofiMepy yMIIONKAIOT HA BhHICO-
Ty fIEUH OT YPORHES KOJIOCIH-
KOBOH PCUISTKI A0 Bepxsz Ie-
PeKpLITHY MPpH TOMILHHE [oc-
neagero 14 cm v go 1u3a
NepCKPEITHA OPH TouuHe OG-
Jges 14 ¢

TemaoeMKhe neud B CBOIO
QUCPCRL  JENATCH HA TOACTO-
CTeHHKie — ¢ TOMIHHHOH Brex
erenor oT 12 ¢m n Goaee W
TOHKOCTCHIILIE - C  TOJHLLUH(HH
CTeHOK TolijiHikiKa 10 12 oM
H APYPHX CTEHOK — o 7 CM.

K HeTennoeMKHM OTHO-
CATCH [eUi, MIroToBRJAACMEIC
H3 Yyryua H JHCTOROM cTalty,
NEOPAA C BHYTPEHHEH (y7Te-
DOBKOH TONMHHOH A0 4 -6 cM.

B saBmcHMocTH  OT iipH-
HATOH CcXeMIt ODHXKeHHd ra-
308 PazjnuaioT Medl: 2) K-
HENLIbIE, B KOTOPBIX rasbl
DBHMRYTCH MO KANAJAM  {puc.
11.87, a— d); 0) Oeckanadl-
HIZe, TAK as3blBaeMble K-
Iakosble, He3 ALIMOCOOPOTOR,
cO cBOGONHBIM ABHKEeHHEM I'd-
30B BHYTPH KOJNAKa, pacil-
JOMEWHOIO HAJ TONJHBHUKOM
(puc. 1187, ¢ n o), B) cme-
wanible — ¢ KOMOMBH[URAH-
ABIM  HBHMCIIHeM Trasop, 4
TAKMKE C HHRHUM  TFOTPCBOM
(pue. 11.87, 3—m) u ¢ Box-
JAYXOHArpeBaTCALIION KaMepoH
(puc. 11.87, n).

[lo opMe B mIaHe meus
MOrYT GLITL  TRAMOYIOJLULIE,

et A4 Pady Bep

 —
:1';:*1,, E
dq_' rf.
o
,/

P TR AT

LT TR AT

Mg T

T e g {,,/-

Buins 5100700

e
T 1 e
/ 1 L I
R NEE
T
I R
A

¥y

Fac, 1I.RE Ileubh u®#0rSG OAGIECXA € TCNAoaTAASCH

f—
Al

A B
FOARHHE: 2 — TNOOANERIWEOR  Jnegsae; 3 — PuilGuHse
1] 4 — KOOCIUKORAA podIeTka, & -— TOARBHHE; & —
NPOHHLTHAE; g b fulud Lot AN A - LG 2 0TI ST

KEaJpaTHble, KPYIUIEe, yIAOBLC (TPeyrodeHble) H MHOrOyrosdsHoe. HanGo-
Jee 4aeTo NPHMEHSIOTCH NPAMUYIOJARHLIC, PCKE - KPYIrible Jeud.
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TTo 3TaXHCCTH HCYK Pa3iessiioT HA OAHO3TAXKHbIE, ABYXBAPYCHEIE ¢ pac-
floNo:KeHHeM Neyd BTOPOro »7a’a Ha MaccHBC [MHeYH  HHMKHEro  3TaXa
(puc. 11.88, a}, nByxsTamHLe ¢ OGUIMM TORJHBHEUKOM B MEPBOM  HIH NOL-
B4ABHOM 3Taxe (puc. 11.88, 6}. .

Haufonpiuee NpuMeHedne TOJAYTHIN OJHOITAXKHLIC neddn. JiByXbapyc-
Hile MedYd B IICDLICOKHX MOMellICEHAX SKOHOMH'MHes OJ(HOFTAWHEIX 10 3aTpa-
Te MaTepha of B paGoych cunil. OANaX0 KaNHTAJBHEN PEMOHT HEACHCA Je-
YH MOeT BE3BATH MOBPEK/ICHWE (4N BToporo stama. pyxoramuule neyx
He OTBEYAIT IKCIIYATAUIOUHLIM TPeOOBAHKMAM M PACHPOCTPAHEHHA HE Ti0-
JIVUHJIH.

B 3aBHCHMOCTY OT OCHOBHOTO MATePRAand, ud KOTOPOTO YCTPAHBAIOT IIC-
UM, X Pa3/enAkyl Ha Tedd H3 MCJKHX 3JIeMEHTOB, NPeUMYHLIECTBCHIG Ha
KHpNHYA; Teud cOopHo-Gaoukbe {13 KepaMHIeCKHX H KapOCTOAKuX Oeroi-
Hblx (IGKOR), MCTIAHYECKHe {UYryHELE W CTAJIbHEIR).

ITo Temueparype HATPCBA CTCUOK NMCUH NOIPA3LENSIOT HA HeNH ywmopeil-
HOTG APOrpesBa — ¢ TeMNepaTypoil HapYXHOH DOBCPXIOCTH IeYH He EIINIC
80—90°C, mecuu MOBHINEHHOro NPOTPeBa — ¢ TEeMNEPHTYPCHA HapyKIOH no-
BePXHOCTH HA OT/eJnHEX yqacTeax o 120°C u cpenueli Temueparypaoh no-
-BepxuocTi go 90°C.

[To enocoGy OTBOZA NBIMOBBIX TA30B IEMH IOADAZ/EANT Ha Medd ¢ ll-
CATHEIMH TpyGAMH, yOTAHORJICHHLIMH IICOCPEICTEEHHO Ha  IeuM; Iieun ¢
BHYTPHCTEIHEMH JBMOBEIMH KAHAJLAMY, TPOKAZILBACMLIME B KEPRNYERX
CTEHAX] UeYH C OTBOAOM JALIMOBLIX T@30D B KOPeHHYK TpyOy, yerpaueacMy
OTACALIIO M2 CAMOCTOATENbHOM Iy H/AMEHTE.

§ 98 Mé-repuanu H M3IJCNHSA, NPHMEHAEMbIE ANA YCTPOHCTEA
neJyes

Martepuany, OpuMeHsieMble s yeTpoficTBa MCucH, PAa3IeAT HA OCHOH-
HLIC B BCMOMOTaTeAbRble. K OCHOBHEIM MAaTepHa/daM OTHOCAT KHPIHY, INIHIY,
TeCOH, [IeMeHT, M3ReCTh, OYTOBHIH KaMCIIL, K BCIOMOraTenbHhiM — JHCTOBYIO
H NpoQHALIYIO €Tadb, IPOBOJCKY, [ROIAH, CTPOHTEIBKBIA BOMACK, aclecr,
neuHne HAPARME U Kadodl.

JIns KHPMUYHBIX Teuedt ynoTpeCasor KHPHHY THHAREA OObIKHOBEHHELD
KPACHLI NNAaCTHUECKOTO TPECCOBAHMS, TYTONNABKHA (THIA IKENECKOro}
H OTHEeYIOPHBb laMoTHRN. Heabss DpHMCISNTE ABPYATEE H LMEJEROH KAD-
nia. TYronnabkuil B OrHEYNOPHEI KHpuWY WCTOABIYIOT Nad QYyTepPOBKH TON-
JWBHHKAZ W HePBHX rasoxangos. On obnajaer OOMBINOH LIPUMHOCTRK) H GTHC-
CTORKOCTLIO. _

[Teunoit MaccHB BBIKAAALIBAIOT HA IJTRHAHUM pacTeOpe, COCTOALIEM H3
CMEAH [VIHHB, TMecka W ROJAB, B 3aBHCHMOCTH OT TOTO, KaKyH) 4acih ITeUH
H H3 KaKOr0 KUPMHUA BHEKIXILIRAKT, HPEMCHSIT TVRIY QOHKEQBEHHY.,
HJIH TYTOTIIABKYH IZKEJNLCKYIO, HIH OTHeYIOPHY K.

Ilecor, mcnonpsyeMplil 8 DACTBOpAX Mt KAAAKH Neved, J0AMeH OITh
MCAKO3EpHUCTEIM (¢ KPYHNHOCTEIO 2eped de Gosce 1 mMM) M UC COASPKATHL Ka-
KHX-AH00 opraHHYccKHX npuMecefl. Tlecox mprfasasior TOILKD K OOLIKIO-
PeHHOH H TYTONAABKON [JIMHE, K GUHCYIOPHOH FIHHE NPHOABARIT MESKO Hi-
MesLUCHHLIE WaMoT B nponopuru 1:1.

IOas cGopHo-Gaourblx  meuclt YHOTPeGAAIOT  HAPOYLODHYD ORTGHHYI -
¢Mech B cooTHomeHHH Mace 1:4:0,3 (ueMeHdT, KPYNILEE 3a0ONHATERH, L0-
Garku). B KadecTBe BIXKYUIMX MaTePHAJNCR AR (ry HAAMEHTOR IOX TCUMH
TPYORl, a TAK&KE AJAH KA/ KY KOPEHHLIX TPyl H OTOJOBKOB TpyD, pacvioiic-
MCHHLIX BbLIlIE KPHIIH, NPHMEHAIRT UEMEHT H HIBECTD. '

Ha o6auuoBKy CTCHIOK BO3AYUIHEIX KaMep neued, yerpoicthbo QyTaapor
U A5 OPOTHBOIOMKEDHHX MeDONPHATHE HIACT JHCTOBAS KPOBEJIbHAS CTAJb.
[[po®HALIIVIO CTAAL B BHIE MBSO, YIONKOB, IBYTABPOBLIX 6aloK u ap.
NPpUMEHAOT J8 H3LMOTOBJEHHS1 Kapraca meted, yeTpohcrss OCHOBAHNA NOJ
ey H AJ8 APYrex nenefl. JlucroBoH B WHYPOBOH aclecT KdK HECTupaeMbl
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MUHEpANhKLIi MATEpHAaN NPOKJANBIBAIOT MEKAY DPAMKaMH IHEUHBIX npubo-
POB M KJa Ko, '

B OPOTHBOMOKAPHEIX [ENAX [TPHMCHAT BOUAGK cTpoRTeaBHEE. [lepen
YNOTped eHACM CTO BHIMAUNBAIT B [VIHHANOM PACTBOPE, B PE3y/LTATE HETO
O CTALIOBHTCSI HecropacMLiM, 0oJiec NPUOYHBIM H B 1IEM He 3aBOJNTCH "MOJb.

K vOTOBLIM H3HEJHAM, HCOJAL3YEMBIM IPH YCTPOHCTBE NMeded, OTHOCHT-
s MEuHLie NPHGOPL ABEPKH H WONYABCPKH, JLIMOBHE R4JBHACKH K BbIOH-
KH, MOBOPETHHE 3ACNOHKH, KOMOCHHKOBbIE PEHICTKE H Lp.

§ 99, KoHeTpyKUMM NEUcH

[Teup coOCTOMT B3 TPCX OCHOBHBIX HACTCH: TOMJHBHHKA, TAR0XO0IOB M IH-
MoKOH TPYOLL. Boziyx, HCOGXOAMMBIA ANA rapexdsd TOMIHUBA, HOCTYNACT HC-
pe3 RO/1yBalLUYIo ABEpUY B MOALYBAJIO H Aajee Jepes KONOCHHKOBYIO pe-
MWCTKY B TONVIMRHHEK.

Heixke MPUBOIATCA HEKOTOPLIC HauGosee THMTAYHLIC KOHCTPYKUHY TedcH.

[Meus puKilcro MPOrpepa ¢ AKWKEHHCM Tasos 1o KOMOUTRDOBAHHON CH-
cToMe KAHAMOB (n0CaeloDATENLHBIX, JApalicibilblk) NOKASAHA HA pHC.
11.89. Pasmep neun 115517231 oM. Tennosasi MOMUIOCTL €€ Q=3000 Br..

KoahdhpHeRT HCPaBHOMEPHOCTH TEMAOOTAAUN (OTROUIEHHC AMILIHTY AL
KomeBanud TEMIOUT/MYH NMeYH K cpenHefl Tennooriade neud) M==03. B re-
MIOTEXHHUCCKOM QTHOIIEHMU KOHCTPYKLHA Neud BackMa PAnHOHARBHA Ghra-
rolaps XOpoWleMy Iporpesy Huza meud. [lo csoed dopme B mIaHe Nedh
JAHHOTO TENA YAOGHO YCTAIABAUBATH B 1I€PEropolxe A OTO/IEHHS JBYX
KOMHAT © TONMKOH U3 wopu)wopa. 1lopagoBKH neyn Ja0T HPEACTABALHWE O
TOM, Kak HaTo pafd 3a PRioM BHINOABATE KJAAKY nedr CHH3Y IOBEpXY. Ha
yepTeKaxX B CHENHASbHHX afb0oMaX AAI0TCsl Bee MOPAMOBKH EHH.
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F3 nesell nunycTpaablioro THII2 NOBLIMCHHOTO nporpesa wa puc. [L.90
nnKkazada Kapkacuay ueub MBMC-102. [lo cuzteMe razoxoios sta Ieus oT-
HOCHTCH K KAUAABILIM OIUQGSOPOTILIM Neual, DoCXoAAUINH Kallaad YeTpoeH
B IEHTPE NEYH, ONYCKREE Ke Kasadn (no oyinecrsy ojud obumi kasan o
paccenKaMl} — KPYyroM Eere N0 BeeMy MepHIMETRY Meud.

Tennopad Mownmocrs Kapsaciux aedcid ot 1200 xo 3500 Bt. Tonnusuu-
KW WX — YHUBEPUANbHOMO THIA, HPHTOMHBE A CKHTAHUA Apos, Topda, Ka-
MEHHOrO YIJas H a#Tpaudra. Kapkac u o8aMnoBra of0MertaioT KJAaLKy MeyH,
Camas GodaLmas NMe¥b TAKOro THINA MOXKCT GLITL BO3RCACIA B TCUCHHC J3—
4 4,

TennoeMgas 1eus BEICOKOTO Nporpepa «[epryrecs B MeTaJIHYECKOM
dytaape nokasana wa pxe. 1191, Tennopas mMomHOCTL 3TOf NCYH MPH JBYX-
pazoBofl Tonke B cyTku coctaraser 7000 Br. [lenr HeckananbHas M HMeeT
OPHTHHAJLIYI0 KOUCTPYXIHIO. CTeNKH NCYH  QYTCPYIOT Ne COJIOUIL, A OT-
LeJIBHBIMM IIOHCAMH B MECTAX COSIMHEHHH 2Renbes QyTaapa aaa obecnele-
IHA FepMeTHYHOCTH, [IpOAVETH CropaHus H3 TONAHBUNKE DHXOLAT B KaMc-
Py, OOPAOKAHHYIO TOPIAMH DAMAARNO CHOKEHHRMX Kupimued. OTCoaa ouy
UPOXONAT Yepes BePTHKANLHEIE TUAAH, 0ODasyeMBle pelpadi KIAIKH, KHa-
PY)KHBIM MeTAJNNHYCCKHM CTCHEAM DYyTAADA, COYCKAIOTCA BAOMAL HHX K HH3Y
MeTH W OTBOASTCH B AnMOX0M. CPOiHus TeMOSPEaTyps  (I0BeDXHOCTH NETH B
MOMeHT MakcHMalibHore Hatona gocruract 140°C. Tlewi peEOMEHAYCTCS K
IPHMOHCHUIO 8 OTGIJIEHHST BPEMEHHBIX [OCTPOEX HE CTPUMTENLHOH Nag-

nlagxc,
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Boapwmoe pacnpocTpaBcHHE, OCOGEHHO B CebCKHX MECTHOCTAX, HMeEer
VHEBCPCAALIAA OTOINTENbHO-BAPOUHAS, TAK Ila3piBaeMas pycckas, IeHb.
OHa npocra N0 KOHCTPYKIHH H HCNOAB3YRTCS IS pasindlibiX X03AHCTREH-
HO-OBITOBHIX HY:Kil: OTOTACHARA NMOMEIIEHUH, MPHTOTOBJNEHHS NHIIH, DBIICHKH
xacfa, 3anapkH KOpMa AJA CKOTA, HAUPeBAHHSA BOAH H IP.

Ha pue. 11.92 noxasana coepeMeHHAs pyccKas ficdb, paspafoTanHas
M. C. ToaropoannkossiM. 3Ta MeYL COCTOAT H3 ABYX KaMeE]: KepXHek — pa-
poudoil M NEKue# — oTennTeasHOH. BapogHas xaMepa [MOUYTH TaKasd e, Kak
B ODWuHON pYCCKol Neyd, YCThe KAMeDbl 1Ji0THO 3aKPLIBACTCS 3aCHOHKOH.
OronHTeNnbHad Kamepa pPacmoioskeHa NOL UOACM. Yis BAPOUHOH KaMepb
ALIMOBLIC rA3H Yepes pat OrTBepcTHEE B NOAY DAOJL OOKOBHX CTE@HOK OmyC-
KAIOTCH R HHKHIOW KaMepy. 3lechk OHH OT/(AKYT Tenjio cTeHKaM, cTOJOHKAM,
Ik HeR TORePXHOCTH NModa # BOROTPeRHOH KOPOGKe, OXNAWIAWTCR W YXO-

AST HAPYMY uepes ABMORYW TpyGy,
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[leub paccuMTaHA HA PA3HBIC PEEME TOHKHA. JIeTOM ee TOMAT Kak ob6EM-
HYHR) PYCCKYRO NCUD, 3aKPLIBafd rajaMm Xo& B HHXKHIOW KaMepy. 3HMOH, 11ao-
GOPOT, PasarpesaloT Bech TENMIOAKKYMYJUDPYIOWIHA MAcCHB IICHH CHH3Y N0-
Bepxy. Pyccxasa neus ¥. C. [Mojropo/duxkosns, Kak @ Bee (@AM & HKKHUM
ofioTpeBoM, MOAAEPKEBACT NOYTH ONHHAKOBYIO TEMIEPATYDPY Mo Beell BHCO-
Te NOMEeHHd: PAa3HHIIA TCMICPATYP ¥V MoJa K HOToAKa GOLIYHO Iie mpeBh-
maet 2—3°% .

B nocaeninue roaH B CBA3K C pe3Ko yBeAHdHBawmehkca nobniuel npupoa-
oro rasa 8 CCCP Gonwlice WHeAO MeucH MCpeBCACHO Ha Ta3 H, KPOMC TO-
70, CKOHCTDYHPOB2HO HECKO/ILKQ HOBBLIX THNOB fleueH, PACCYMTAHHLIX AN
CHHTAHUA B HHX Ta3a.

H3z neuefi cnenuanrHoro HasWwaueHAd Ha prc. [L93 noxasana neun Ans
NOJOrpeia CHIMYYHX CTPOHTENEHLIX MATEPHAJAOB. JTd Ielb COCTOMT H3 TOII-
JMUBHK KA, HECKOJABKHX DANOB CTAALULIAX TPYH, pasMelieHHBHX 5 OyHKepax.
Martepuajnbl zarpyxkaior B OyHKepa cBeDXY, BHITPYRKAWT HePC3 BOPOHKH C
CCETOPIEMH 3aTBOpaME & NS BRIKAOUSHHS H3 palOThl NPABOrC HJH JEBO-
ro OyHKepa Ha BHNYCKIEIX Ta300TDONALIRX Kaladax HMeroTcst mubepur 3.

§ 100, MyHRAMEHTE] M OCHOBAHKA NOZ NEun

[Teun AOMAKHEB YCTPAWRATHCH HA CHEUHAJTHHO TOATOTOBJCINIEIX (ylAa-
MCHTAaX HJAH OCHOBAHHAX, 00eCNeuHBAKILHX HX HPOYHOCTE H LI0KAPHYRK Ges-
ONACHOCTh.

Ileyn B mepepoM 3Taxke (0e3 NOABANA) YCTPAURAKYT HA CAMCCTOATCIL-
Hom dypaamcHre. Knanka dynnamenra ie LOMXKHA CORIHHATBECH C KJAaAKOH
CTeHbl 3[aHIA BBHAY PasHBX HAUPYSOK, 2 CACLOBATGILIO, H PAa3JHYHBIX 0ca-
AOK QYHIAMEHTOR CTEHH H NeYH. Ec/IH neub CTaBAT y CTEHH 8/1aHHHA, TO Me-
¥y (hyHOAMEHTAMH CTCILI H NEYH OCT2BJAIOT NPOMEKYTOK 3—D5 oM, d&ch-
NaeMbIi MECKOM.

Hnast hyHIAMeHTA MOXKHO HCHONB30BATB DVTORBI KaMeHh, OOLIKHOBCH-
HBIft TJIMHEAHLEIH KHpApY (Aydille Kede3HsK), SetoHHble OBaockd. Tlo Bepxy
OYHAAMEHTA YKASARRAOT NEPBLIH PAT  X0Pouwo OGOHGKEHHOro KHpMHTA ¢
BLIPABHHBAHHEM BePXHEA NOBEepPXHOCTH CMeUIAHHEIM  HIH {UCMCHTILIM pac-
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Pre. T4, Ocronansm mevedl BepxHere aTaxa B HKAMSAHOM sxadnit

a4 — #d CTEHT, f-— HA KOHCOADHBY METENMRUeCKIX finakAx; 8 - H] CﬁDFHH?{ WMeaesnfeTnHHLEY NOaAT, -

MEHHBEIX Ha Balkax: & — H3 mouaawTHoH Hen1esofeTOHMNOR mantel; O — Ha YrolkoB ¢ YEJAIKOHA KEDIH-

Ha Qo AN AOAKaM; @ oo JepeRgHHDEe; He— B BHOT KHDUHANCOH CHEOH, f - MeTANRHUBCKHE HNEeTKH,

¥ — MoIERZAKH: &— ENRPHYHEIR CBORKK: ¢ — CTAMHOW OONT; & — YTOAKH! § — KDPOBENRHAR CTATR]

7 — gpda paps smpnuyed; & — ARyNTaBPORAw flanka;  § — AepeRANHHH  ZATHCENTHDUBAEAEM HAcTHI,
{0 — opa choAa BOUNOKA, CMOWEHHOrO B [AHHAHOM DACTBOpE
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TBOPOM. 3aTeM YKIBLHBAT TUAPOMBOIALHKIO, COCTOSNIYI0 H3 ABYX CJOCE
pyfeponia, nepraMung WAH TOAA, a CBepXy —— JiBa psitd KUPHWUEOH KITANKH.

Cormaclo CYILeCTBYWIIHM HOPMAM, MCHH Macceofi o 790 Kr ycTaHaBAH-
RAIOT HEMOCDEACTBEHHO Ha HeCTOPACMOM LIEPEKpLITHI, HECYIIMMH KOHCTPYK-
HHSLMI - KOTOPOTO CYIKAT HKeae3uleTOHHBe IURTH 1 Ganku. IpowroCTL KOH-
CTPYKILMM ICPCKPBITHS HA BOCIPHATHE HATPYIKH OF nedy JoKHa OuTh T[O-
mepelia pacueroM. [eay macea ncueh Goanire 760 KT, TO B TepDOM 3TaKE
Hax MOADAJOM KW B BCPXHAX HTAXAX HX YCTaHaBIHBAIOT Ha cnefHanbHHEX
OCHOBRAHWHX, 3aJI6ARBACMBIX B KHPIHYHBIX CTEHAX {prc. 11.94).

B HepeBsHHLIX ABYX3TAMHHX 3JAHHAX OCHOBAHHEM I3 TICUH BTODPOTO
STAXKA MOIKeT CJAYXHUTh [eYb NepBOro 3TaiKa HJIH KOHCOALHEIC BaJakH, 3a1e-
MHBAEMble B KOPEHHYH TpyGy B IpoLecce CC KAAAKH.

§ 101. Ammorsie TPYOD M KaHANL]

JlaA OTBOAA ALMOBEIX Ta30s OT NeveH, Kak yxe YKA3LIBAJIOCH, YCTPAH-
RAIOT Hacailble H OTLeJbHO CTOALLKE (KOpeHHBIE) ALIMOBHE TPYOBI HIH
RHYTDUCTEHHbIe ALIMOBBIe KAHAJLL

B xEDMHYEBIX 3AAHHAX CIeAyeT YCTPAHBATE JEIMODLIE KaHAJL BO BHYT-
peHHHX KalNuTaNbHBIX CTeHaX. B BEKOTOPLIX CAydauX NPUXOAHTCH HPOKJIA-
ALDaTh ABMOBHE KaiRadbl B HAPYMHBIX CTeHaX. [pu sToM BO3MONKHA KOH-
nekcanns BOASHHX MAPOB H CMOJHCTLIX BELIECTs, [MOTepA THlW U np., 4To
3acTapaAeT VTOJAILATE CTEeHY ¢ TAKHM pacgeTOM, uTolbl PACcCTOAHKE OT IH-
Ma A0 HapyaHOH NOBEPXHGCTH CTCILI Suiic TOALKO Ha 1/2 KHPIHY2 MEHB-
me O6LIEH TOMMMHBL cTelibl. KowjaeHcalns BOAAWBIX H ¢MOJH{THX BCIHECTB
W3 JABMOBLIX TA30B BOSMOXKIA HE TONhKO B KAHAIdX HApYsHHHX CTEH, HO H
B KaHalax, yeTpOCIIILX BO RHYTPCIHHX CTeHAX JeCTHHHUHRIX KJeTOK.

Ha puc. 11.95 noxaszaya TeMHO-CCPAA MATHHCTAA NoJGCca HA TOBEPXHO-
CTH BHYTPeHHCH CTeHBl JeCTHHION KJAETKH JKHJIOTO J0Ma TPOTHB IbIMOXCHA
IIKHTLT PECTOpaHa, NAXCASIIEerocd B ICPBOM IMAKC. Tagas cOHALIAT KOH-
JEHCAIMA BOASHHX HADOE H CMOJHCTHX BCUICCTB HA TOBCPXROCTH JIBIMOX0-
14 APOM3CHIA M3-3Q TOTO, 4TO B CHJBHEIE MOPO3H TEMOepaTypa B JIeCTHUU-
HOM KJeTKe NOHH3NIach JI0 OTPprIaTeAsLnof.

TTHMOBLIC KaHAJb MOLKIE ObiTb BePTHKATBHAIMI, Eean notemy-nubo
HPHXOIHTCH OTBOLHTE KAHHJIEL B CTOPOHY, T} “YBOJ» KaHama ,ELOHYCKEIETCF[
Wa paccTosiHue Re Gojee 1 M 1 1TOI YINIOM HE MEHCC 60° K ropuzouty. Ton-
WMHA CTCHKH ABIMOBBIX KallaJoB AGJKHA GLiThL He merce 1/2 kupnuya. Pi-
IOM C ABIMOBHEIME KAHATaMV PCKOMEHAyercs NPCIyCMaTpHBATEH BEeHTHARLLR-
OHHBIC BHITAXERE KaHaJbl

PaaMciicniie JnIMOBLX H BEHTHJATKOHHLIX KAHAJOB B CTEHE JIBYXaTaMk-
HOTO 31aHHE W TOPSLIOK UPWCOCAHIECHASR UX K OOUICH TOAOBKE TpyOH TIOKA-
zannl Ha puc. 11.96. ' '

TMan oficcHederus X0Dolic TAME BhiceTa TPYBE, cunTasd OT YPOBHA KN-
JOCHMKOBON PeTICTRKE 20 yorbs TPYGH, I0JKUA GLIT, He MeHee O M H JOA-
“KHZ BOIBOLHTHCS Bbllle KPHLIH 31a#Hd B 3aBHCHMOCTH OT PacCTORHMA 10 CC
KONbKA, kaK MokaszaHo Ha pue. 11.97.

[Tpu yeTpoiicTBe ALMOBOR TPYOLI B MECTAX NPOXCAA TONOBKM gepe3 KpH-
Iy BHKJI4ABIBAIOT HANYCK KHPDHIA. Tlean Mexay TpyGod H KPOB/AEH TILA-
TOABHO B3AeTHBAIOT JUCTOROH CTAJBIO.

PasMept: JHMOBLX TPy # KaHAA0B ONDPEJEAAIGT HCXOLA H3 CKOpPOCTH
nRuenns NHMOBHX rasop 1,5 wm/c. TeMmcpaTypy rasor B nmMoBoll Tpyde
niE Kadane npunaMamT 130—180°C B 3dBHCHMOCTH OT DO/la CIRAracMoro
connna. HanMenpmuli pasMep TJIOHIALR CEUSHHS JIbIMOBOA TpyBe 1/2X
% 1/2 wapnuua, T.e. 1403140 MM, aas Neucii ¢ TEMVICBOH MOULNOCTRI0 NpH
MBYX TOMKAX B CyTKE He Goaee 3500 Bt ® /231 — Kupauy — upx GoaplueH
TelmnoB0i MOUIHOCTH. _ R '

Tlens mpreOCOUHAOT K BREYTPHCTEHHOMY KAHAJNY WJIH OTALIBHO cTosuel
TpyGe 4epes KOPOTKHH KEPIHAULbL NaTPYHOK HAH LePeKHAUON KHPRAUHEIA
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A
’ B Joroxodo!
O BEHTARGUDHENE
KL bt
11.03 § 11470
-] Qi ——
|- oy iL.97
jﬂ?ﬂ tﬁ’l W‘\\ Buc. TLA5. 3arpasieHHE  NOEEPXHOCTH CTEHH  OPOTHR
g, == ZHMOXDHA B pPeIYIbTate ROBJEHCAIMH hOZANLIX TApPOR
Ao rafom H CMUNHCTRA J0MECcTE HA AMMOBMX TA303
| P Frc, 1186, Pa3Meicdfe AMMOBLX W REHTHRINAOHHUX
I50-300cH KARANLG i CTeH¢ JBYXITANHCTG SHARMA
Puc. I[.97, CXxcMa BLICHT AlmoneX TPYD HAd KpE-
Jonee 300cH WEA 3TaMHA

pyKas, IAHHA KOTOPOro He AodAxua Outh OGonbiie 2 m. [Hiaa marpyGrosm
DYKAROB MOMHO HCNOMB30BAThE APMUPOBAHHbLIE KapoCcToiikke feTOHHLE TPY-
0L, 2 Takme Hamopuble aclecromeMedTHLIC TPYOLI 03 CTHIKOB HO AJMHIEC
H2oJsHed UX cnoeM achecTa POATIHHOA 3 CM H €O MTYKATYPKOHR 10 MeT4d-
JHYECKOH CeTKe.

§ 102, Knagka neuel M OTAEGAKA WX HAPYHLIX NOBEPXHOCTEH

Knanka KHpOHYIBIX NeYeH JOJEKDA BECTHCL B COGTBOTCTBHE ¢ NPABHIA-
MH Ha NPOH3BOJICTBO W NPUEMKY KaMeHwbix & ueydmx pabor (CHufl
ITI-B.4-72), TIpu sTom HeobxoanMor

1} cTporo NpHASPIKHBATLCS HePTCHKa TICYH, TOYHO c0DAKIAA DACKAAIKY
KHpOHUeld B TepeBd3Ky UIBOR COPRNACHO TOPSJIOBKAM; B0 YCTpolicTBA Nepe-
KPBITHA ([IepeKPbiiid) NETH NPOREPHATL H OUHILATL T&30X0AH, '

2) p MeCTaX, rli¢ CropaeMuC YacTH 3AaHHA (CTCHB!, TIEPEropOjLIKe, [epa-
KPBITHHA ¥ 1.71.) TPUMRBIKAKT K jbMUBHM TPyOaM M KaHaJaM, a TAXHKe K BCl-
THASIIIHONHEIM KaHaJaM, €C/IH OHHE PAcCIoNaraioTes PAAOM ¢ AhIMGRRIMHE Ka-
HAMAMH, NPCAYCMATPHBATL PazfICAKH, T. € yTOJLCHHe B KHPIHYHGH Kaaj-
Ke TpyO M CTeH € ZHIMOBHMH KaHAJAMHE, a TaxxkKe APYTEC IPOTHBOIONKAP-
HbIC MCPONDHATHA;

3) upH kadjiKe OBLIKHOBEHHOTO IVIHHAHOTO KHPIOHYZ rOPH3OHTAALHGHT
OB NeNaTh TONIUHHOA e foaule S MM, a H3 TYPOMJABKOTO I OTHeYIICPHO-
FO KHPIHIa — 3 MM;

4} WEROKY B 30He TOTAHRHHKA HAH CT0 QYTCPOBKY BLIMOAEATH B2 TYra-
IJIABKQOI'O0 HAH OFHEYNOPIIOTU KHPMHYA ¢ IFPUIOTOBJASHHEM COQTBETCTEVIOLIE-
ro pacrbBopa; :
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5) D nMeuax ¢ METANTHYCCKHM PYTASPOM TIMATCILIO 3AMONHATE PACTBO-
POM 2430p MOKIY GYTASpoM d KTaJKOR 1O XOAY KJajkH  OTHENBHHX
3BCHLEB;

) meunple MPHGOPH  YCTAHABAABATL H 3AKPEINIATE N0 XOLY BeJLEHLS
EJAIKH, paMKH TONCYIHX ABEPOK HO NepHMETPY ChAelyeT 0GePTHBATE ache-
CTOM H 3AKPeNJIATh WX C MOMOWLLIO CHelliddbHhlX JAA00K, KOTOPhMHM UHH
cHa{KeHDL

KOMEATHRe feud, CI0KEHHBIe K3 00hKHOBEREOIO KMpPIRUua Ge3 MeTaJ/n-
yeeKoro Gy TisApa, Kak NnDaBHIOg, OOJIHILOBRBAKIT HAPDA3SUAMYE BAY MITYKATY-
pat. OGIHUOBLIBAIOT NEYH TAKMKE CITEUAAILIBIME UBETHHMH r1R3Y pOBAHHE-
MM BJHTKAMH. T1eunid O6MHIOBLIBAIOT H3PAXIAMA OJIIOBPeMeBHO ¢ RBIMOJIC:
RHCM KHPIHUHOH Kaaaky, ¢ KPemiclHEM H3PAasLoB MeXAy ¢oGOH H C K-
KOH.

OLITYKATYPpHBAKHE MTOBCPXIIOCTH Ievedl 0fXORUTCH 3NavHTenbHy JeueD-
Je OGAVIOBKH €6 M3DPA3LAMH WM [JIa3yPOBaHEBRIMH NAKHTKAMH. JlydmiHe co-
crap (no ofnemy) cncayomue: 1 4. remcad-2 4. uapecT-1 4. mecka-+
1.0,2 u, acGecta Ne 6, 73 1 w. romne 41w, mssecr -2 4. Mmecka 40,1 u.
achecra.

OmTykaTypusanie neucli UaddHAOT NOCHEe MOJHOR HX MPOCYLIKH W TTHo-
torikn. PactBop HAHOCAT B jka cnos. UIcppift CA0R pacrsopa MAZKWAH, BTO-
poli — Gosee rycrofl. ToamuHA wWTykaTyprn me Godee 1 cm, OnrryxaTypes-
sle neyd ofTRrMRamT TACTIICH MapJaeH B ARa ciod H OKPRALIHBAXT KJSC-
k0ol KpAcKO#l B Oeabtfl uBer WJIH TOJ UBET CTeH.

§ 103. MpoeKkTHpOBaHKE NEYHOTrO OTOM/IEHHA

I1poCKTHPOBAHHE NEMHODD OTCIUICHHS, KAK NMPABKJO, BCAETCA OIHOBPE-
MeHHO ¢ pazpaboTKon apXUTEXTYPHO-ITTAHRPOBOYHOR 1YacTy TPOCKTa 31a-
HE A, '

TMeuw o6LYEe pacrlojaramt y RHYTPCHHHX KATATAAbHHX cTel, B KOTO-
pHX YNOOHO pasMeliamTes AbLIMOBBIE KaHAMHL Hanbonee ueneconfinasHac
TEMIOTCXIAYECKON TOUKH SpPEHHS OTKPHITafd YCTAHOKKA MedH, MPH KOTOPOH
BCH ee TeIIOOTAAKIHAS [OBePXHOCTh OAHHAROBO OTIAZET TelQ HedoCpencT-
BCIINIO B MOMemieHKe. Tak yCTalOBAeHE nenu B komMuaTax 101, 102, 203 n 204
R WMIOM AOMe, IAaH KOTopuro nokasam ma puc. 11.93. .

Ecou sAaHie HMCCT KopHuaop (o0lOemUTHHA, T[OCTHHHILL, MEAHKO-CAIlH-
TApIEE YUpeXAeHus, IKOILI), Neur C/AefyerT pacuojarart Tak, yTohnl TO-
nouHke IBCPKH GBLIH ofpalllerh B KOPHAOD.

TTeus, npeAHAIHAYCHNYIO AMS OTOUNEHAS IBYX-TPeX NOMemerui, crely-
©T PACMOJIATATE TAK, YTOOH TCONCOTAAY TOBEPXROCTH, OOpalleHHOA B KK~
A0 MOMEIEHHC, COOTBETCTBOBAA TENNOMOTERAM.

[Tenenecoobpasuo  ycra-
HABJWEATE MCYL BIIOTHYH K
CTeHe, TaK KAK CTOPOHN TICUH,
NPHMLIKQIOUIHE K CTeHe, ®e
6yAyT yudacrsoBaTh B o0orpe-
BAIIHH  [OoMeLleHusi. Urobul
HCNQAL30BATL  TEMIOOTAATY
Geefl MOBEPXHOUTH, NEUb YCTa-
HABAMBAT C OTCTYIOOM OT
CTeHR, KaK nOKasallQ Ha pHC,
I1.98 (komuatm 108 u 205).

{Ipu cocTaBneHHH NPOEKTA
MeNHOrY  OFOTJICHHA cJeayer
NpCIYCMATPHBETh TOABKD TH-
IOBhE KOHCTPYKIHH Ileues,
HCNBITAHHBIE R nabopaToOpHH
H HpPOBCPCHHBIC B ARCNAYara- Puc. 1198, Pasmcmenue mewel B NMAAES 3AARMA
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TaGnuwa il.21. MNonpasouHbis
DeNMUMHAM TETNOBOH MOWHOCTH RevRN

HasppuliHeHr K

[MTpamecanne ¥Yerpo#eTBo OTCTYIIOK MeHee

7 cM e paapelldercd.

uvd. Jepreski nedell ¢ yxasa-

"HHeM KX TelJOBOH MOHIHOCTH

H3OalE OTACABRIEMH aTja-
Morpasou-  CAMH H NPHBEACHW B  Clpa-
BHj FIORCPANCCTH ¥ PasMCf OTCTYINH n;u;}?;{j}r— BONEOL JAHTEPATYPE.
H¢XOAHBIME JAHHBIMH AaA
. mogbopa neuelt  ABAAOTCA
Crerynika g Bf?ﬁﬂﬂ}’mﬂﬂﬂ Ramcpa OOICUHTAHHBIE TelioHOTep
OTKPLITad € OLQCHX CTOpOT HJAH 3a- .
KpoiTad ¢ OUKSD, HO OTKPBLITAR CHH3Y HOMEE.:I.LleHHﬁ. Tennopas DMOIII
1 chepxy, wmapunofi 13 oM v Goaec 1 HOCTh TETMTOEMEHX MEYeH TNpH
OTEPHITAS ¢ DOeHX CTOPOH, MHEPMAGH ,L[Byxpaamaoﬁ TOIKe A0/ Ha
or 7 fo 13 em . ) 0,75 COOTBETCTBOBATL  TCILAOMOTE-
3AKPHTAf, ¢ HHKHell B Bepyuedl pe- O
TIETKAMN JKERRM CEMedleM He MeHes - pe TMOMEIIEHMH [PH pdf’qET
150 ev? wamias U,o HOH TeMNEpaType HADPYHHOTG
IlepekpHiia UPH BHcoTe meun 2,1 v BO3AYXa AOAd UCHTPAJALHOMO
Meiee 4 0.75 DTOIJICHHH.
TOALHAA LEPEKPHIILIH CM H ME- AT
" nee ._ [lpr ycranoske nmewefi vy
To e, Soaec 14 1o 21 em mraoUH- 0,5 CTCH H TICRCTOPOAOK € OTCTY-
TersHN naMi H 0e3 RUX K BeXHTIHHE

NacfopTHOH TEIOBOH MOIHHO-
CTH CAefyeT BBOJHTH TIONpa-
BOYHBIE KO3(MGUIHEHTH, NPH-

Beaennnie o taGa. I1.21.

Tabnuua .22, HoaphHumeHt TennonornoujeHMs MOBEPXHOCTH  orpawmacuma B {npu
ABYX TONKAX B CYTHM]
Orpaxaerne B, Brl(w®- K)
Hapy#ube creust

Kuprmamaasg cTeda co MITyxaTyproi

HA XOM0HOM DACTBRApe 5,2

¥ TEmIOM  * 5,13

JepeBRHEAR cTena (pySJAsHaR OHPYCKORAS) '

Ge3 {UTYKATYPER 3,63
| © HIBRCTKOBOH LITYKATYpXROf 4,3

' BuyrpeHnue CTEHH M NEperopoakd ,

Kupmudas CTeHA Ha XO0J00HOM DACTBOPE CO MITYKATYPKAA a
Jepepsunan creHa (pyOaedas, OpycoBas #Aan  Anmatas) 8=30 mu

Og3 HITYKATYDKH _ 3,37

¢ HABCCTKODOH IITYKATYPKOA 4,21
Homtatas neperopogua 40 mm

fes MTYEATYPKH 2.9

c BITYKATY KO 4.21

Yepaatisie nepekpriTHd
Hepeprunnil noTenok Oes WTYKATYpxe npu O 25 Mwm 3,63
Koucrpyxlna, cocroddlaa H3 AoWATOR MOAFOTOBKE 0220 MM, Wapect- 4,3
KOBOH Wrykatypru 20 MM :
MexgyaraXHue NepeRpHTHA

Jepepauunll noTOROK:

fea InTYRaTYpRHE npw 5225 mw 3,37

co mrykarypxofi 20 mu npu H= 20 Mm 4,21

Toaz
TloAtt Ha ;AaTax HAJ XOJOJAHBIM TORIOALEM B MOAB YTENJSHHRE 2,99
JeneBARHHEIE HACTHI TIOJAZ B MEXAYITAKROM [[PeKDPHTHH 2,83
OKug w» ABcpu

(OKHA H 34CTeRNEHHbIE 1BEDH '

oZAHADHEE 5,8]

JBOFHET 2.67
Jlepepanuue puytpeliye ABepk 2,91
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s ogoHRATENLMOTO PelieHwHs o nufiope TOR UAN HHOE mewn onpegens-
0T AMTUIHTYAY KOAeBakHs TeMIcparTyphl Bo3ayxa A; °C, 8 DOMCIUICHHH MO

popMmyne

mi) :
A = 0,7 ———— {I1 .88
. : B, F, '
i1 om— Kﬂa‘fbfbﬁﬂ,'HEHT Hep apHOMCPHAOCTH TEMROBOTO TNOTOES TCYH, HPHHHMaemﬁ my e

HACIOPTY;
 — pacueTHHe TELIONOTCPH AOMEmIeRnd, BT.
By — x03bhALUERT TENJONONACHIERAA NOREPXHOCTH OTPaM L, Br/{ut K}
Fo -— MIOMIZIb HADYMHLIX H BHYTPEHWHX OrpaAMacHni (OMeT{eHHA {no BHYTDEHHEM paaMe-
pam), M% .

3uauenns xoadepuitnenta B NPU ABYX TOUKEX B CYTKE AAf HEKOTOPHIX
OrpaNAAIONHX KOHCTPYKUHE npuReienst B Tafn. 11.22. Ecow aMOAHTYAA
koaeGaunss A, Gymer Goabiue AONYCTHMON HOPMaMH (+3°C), To noabupa-
T APYIVIO fedb € MeHolIAM KooQQHUHEHTOM HepaBHOMCDUOCTH. Tlpr wo-
sdunpente m>>0,2 nposepate A; He Tpebyered, CHH3UTL A; MOXHD TaK-
HC NEKOTOPHIM H3MEHEHHEM KOUCTPYKUHH OrpaieHER H yMeHbLIeHHCM

TEMIOOTEPH NOMEIIEHHA.

Frnaea 13, TEMROCHABHEHME CTPOMTENRCTBA

§ 104. MoTpeBurent M HCTOURMKK TennocHaGKeHnn

Ha cTponTeabiGd MIOMAAKE TEMAQ MOTPEMgeTcs: 1) Ha NpOH3BOLCTBO
CTPOHTENIBHEX PabOT — OTTaWBAHRE MEP3ABIX IPYNTOR INAPUBbLIMH WMA2MH,
FOAOFDER BOALI M MeCKAa, PUTOTOBJICIIHE OETOHOB W PACTBOPOR, LA YCKOPE-
THS TBEpAeHus (eTOHOD H AP.; 2) Ha PeXHOJSOTHYECKHE HYX/JIh TPOHIBOACT-
BeHELIX npeanpusatnii (B MPONAPOYHEIX KAMEpax, CYUIHAKAX, dBTORAABAXH
&p.)}; 3) ®a OTOILIeHHe TeNAAKOR, MPOHIDOKCTBEHHBIX H AJAMHHHCTDZTHBHRIX
snamid: 4) Ha BpemMeHHBH 000TPER H CYIIKY CTPOALIHXCH 3naHHi.

Ha KpYHUMX CTPOATENHCTBAX MOTPeSHTENAMN MOIYT OLITE TaKxe OaHd,
npasedrbie, 1eaHHPCKUHOEHBIE KaMePbl, CTOAOBEE H AD. :

JIyuIIyM UCTOMHWKOM TCIVIOCHAOMERNS K Pafolle CTPOUTENLCTRA FBAL-
erca TOLL HAH KOTedbHas GOJRHIOH MOMHOCTH. Ecap 3THX MCTOYHHKOB HET
HAE HCUOJAbIOBATL HX He NpelcTasafercd BOIMOMKHBIM, TO CTPOAT MECTHEE
KOTCRDIBS.

JLAR MECTHLIX KOTeJBHBIX M TEMJIOBHX ceTefi Ha cTPOATEN:HOA MAoWAal-
ke CHe[dyeT, €clH ITC BO3MOFKEO, HCIMIBIOBATL OTAGABHBIE STEMEHTH IHO-
CTOSAINIIOTO TemIocHatxeHud. [l1s KPYIHOTO CTROMTCALCTBA LenecoobpasHo
npelycMaTpPEBaTL G0Ree MOL(HbE HCTOUIHKH Temiocnalkennd. Korehbike
MaJIOl MOILHOCTH, PACCPCIOTOUCHHBI® HA CTPOMTCALIION [JIOLNAAKE, HEBHI-
 FOAMBI, CTOAMOCTL HX SKCIYATALUH MO CPABHEHHIK ¢ KPYMHLIMH KOTC/LHBI-

MH 3HA4YHTEIRHO BHINE, - '

BpcMeHHBle KOTednkHe, COOPYRKAEMbie HA CTPONTRNLHOA MIOMaAKe He-
SOBLINK OGBCKTOB ¢ KOPOTKHM CPOKOM CTPOHTEMLCTBA, JOMMKHH OHTh, KAK
NpapH/0, HHBEHTAPHOTO THIA, NePeiBHKBhIE HIH cHopno-pa3bopHbe, YTO-
6K WX MOMHO GBLIO MCHOJR30BATEH H IIa APYIHX CTpOofKax. TaxHe KOTEALIEE
DEIYCKAOTCS MPOMBIHLTEHHOCTDIO Kak ¢ ROLOTPCHUHMY, TaK U C MAPOBLIMH
KOTJaMH. '

Has craindOHAPUHX KOTeJBHBIX YCTAHOBOK B CTPOHTRJKCTBE HCMOAL3Y-
JOT Te e KOTJBL, YTO H AJA OTONHTEAbHHX K OTOIHTEXLIO-IPOH3BOACTBCH-
HHIX KOTEJBHLIX MaJiof H cpeaHeit MOIKHOCTH.

KoTeabHsie Ha CTPOHTGILCTBE, XOTA Gbl ¥ BPEMCHHOLC XapaxTepa, Heol-
XOAAMO OBGOPYAOBATH MexaHW3alHcE TOIJIHBOUOAAYH M S0A0YAAJEHHS, 4
TakyKe CKAAN0M JIAA XpaHeHHs TOILIHBA. THI KOTJAOB H TOTIOK CJAeiyeT nok-
BupaTh MO POAY MECTHOIO TOIMHBA, a NPiF er0 OTCYTCIBHH OPHCHTHPOBATE-
€s Ha naHOoJdeC JeleBoe NPUBO3HOC TOMIHDBO, -
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[Tpy cranuoHApPHBEIX KOTENBMBIX RpORskojurensioers 10 7 mapa 5 1 g
H GoabITie B HEKOTOPLIX cJAy=asx Neaecc0fpasHe YCTABABAHB#TE TypEore-
HepATOP LA BHPADOTKH ZJEKTPOIHEPIHA.

§ 105. PacucT MOUHOCTM MCTOUHMKDS Tenna, Tpebyemon
AnA oBCHYKHDEHKMA HYIKE CTPOHTENBLCTBA

MomHoeTs HOTOUNKHKA TenJia PAcCHHTLIBAIOT HMCXOAS M3 MaKCHMAJBHOTO
pacxona © JHMIee BPEMA H CPEAHErD PACXOGAd B OCTaAnHOR BpeMsd Tofac
VIeTOM OTJIRIBHBIX TATOB CTPOATCALCTBA. B naganc crpodTensecTea norped-
NOCTL B Telljie MOMeT GbiTh YJAUBJETBUPEHE  HeGODJLHION NepCABHIKIION KO-
TeabHOH W Hecao:HOR Temopod yeraHoekolt, [To Mepe pazsepTwpanus
CTPOHTENLHO-MOHTAMHBX Pabor NOTPCOHOCTh B TCIJIC BO3PACTaeT.

Koanucctno tenaa @, BT, HDTpeﬁﬂﬂEMuro HA LUPOH3BQACTRENALIE HY K-
Abt, DOpejenanT 1o QOpMyIc

2y,
Q= 2, {11.89)
P

rie LV -— diantecknii ofibeM pabor, TPeOYIOLLUX O0ECTEYCHHE HX TCHIOM, UTPCREISe b
IPOeKTOM opraHr2alnn padoT, .

fo — VEEABLHEI pAcXoll TElNd Wa eAMHHWLY olboMa palor, UpHEHMAaeMBR N0 AaHHHIN ChRa-
BOUHOH JUTEPATYDH, BT;

Z — DHCYETHOS BPeMA LOTPUfuedHd Tenay, u;

t — KOUPUURCHT BCPaBHOMCPROCTH MOTPelicHHA Tenna, dpamuMmacMutft papumm 1—[1.

[TpumMeprBle PACXOIAH TeMJA HA NIPOH3BOJCTBEHHKE HYXNAN CTPOUTCALCT-
Ba npHBeZeHbl B Ta(a. 11.23. '

Tatnwua 11.23. Pacxoq Tenna Ha APOWIROALTREEHHEIE HYMAM CTPOHTANLITEE

Tac¥on

. TerlTa Ha

Bug pacxonn P, e,
Br

OrragganBe rpyLun;

NACT AKX : 20
TAHHHCTRX 25
[Toporpes noam mo 758" C napown 85
Mogorpes SeTOUHBY KUOHCTPYHLHA 40
BeToHHpoBaBHe B TEINKAX 160
» OM0B Ha TPylTe 220

Koauuectre tenas Q, renGxXoiuMoe L4fi OTOIUICHEA 3JalHH, NMpHHEMa-
jOT 1O AABHBIM NPCeKTa HJAH ONPeAedfiT N0 YARALHOR TENIOBOH XapaxTe-
puctike {cM. § 67). Onuake Cielyer NPH 3TOM YUBTBIBATDb, 'ITO TELNGIGTE-
PK 3AaHMS B Hephit 1oj( akemayaTaunn ero Ha 25—30% Goablre, geM 8 1o-
CACAYIONLHE TOLBL '

QpueATHPOBOYIILE pacxol Tettna {, Br, Ha OTONJIeHHe TeNJAKa Olpee-
nseTcd No opmyse

Q:Mngp{fg—‘tHJui ’ llfgﬂ}

rge M — MORYIR MORENXHOCTH, T.€. OTHOLUICHHE NOBEPXHOCTH OXJaXAEHHA TENIAKH K Cro
O LEMY;

VV — 0OReM TETUTAKA;

o -— K03 OUOHERT, YUYUTHBAKINAR TPOAYRAEMOCTh OrPaMAHIIUNX KOBCTPYKINA TCMusKa
" parEnfl 1,5—3;

kcp—cli{eﬂ,ﬂﬂﬁ RKUBPPHUAEHE TCHAQUEPENAUY BCCX OUPAMAHIOIHE HKOHCIDYEIHN TehmsIka,
Brf{m®-K).

Ecal B Tengage NPOH3BOAST OTTAHBAHHE M NOJOCGER MATEpWaTa, 70
'r-peﬁy-:MO_c HJA 2TOT0 TEIIO YUHTLIBAIOT IIpH pacdeTe pacxoja TellsIa Ha oTD-
ILIEHHE.
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MoOIIHOCTL KOTeabHOK yecTauoskd X, BT, nan Apyroro KCTOUHYKE MHO-
KPHITHA PacXOz0B TCRJA ONPefcaAnT 10 GOpMyIe

Z2Q=(Qi+ Qs+ Q%+ ...) B {11.91)
“ope QO y— cYyMMAapHHE KOJMWYRCTBA Temfna, norpelifors Ha NPOHIBOHCTACHHLIC, TeX-
[OMOTHIeCKHS, OTOTHTENRAME U APYIHE HYSK/L CTPONTENLCTREE, BT
By — wosdwpenMedT Wa HeYITEHHHE pacxoAM Tenia B cer {1,05—1,19);
o — KO3thdunHenT Ha Bovepbwm Teuda B cerd (1,1—1.5).
['paduK pacxoga Temja COCTABASIETCH HA OCHOBE CJALAYIOUHMX HAHHBIX:
1} pacxon Tenya Ha APOR3BOACTBCIHLIC H TeXUOMOTHYECKHE HY K AW COOT-
BETCTBEHHD KAJEHIAPHOMY [J4HY CTPOUTEihCTBA H DACHPCACHACHAIO o Bpe-
MEHH BLHIIOMIIENHA PA3AUEHBEY BHIO0D p&ﬁOT;
2} pacxoj TENNa HA OTOMJeHHE AAMHHHCTDATHBIIHIX H APYTHX 34a#ul, 2
TaK:Ke Ha 00CTpeR N CYIUKY CTPOHIIHACA 3/aKMA No MecAnaM roja.

§ 106. Cylika cTpoOSILMXCA 3QaHMH

OCHORHBIMH KCTOYHAKAMY BABKHOCTH B 3HAHHN B NePHOI ero CrpHHTelh-
CTBa SBJAAIGTCHA: BAAra, BHECEHHAS CO CTPOHTENbLHBIMH H3JAEMHAMH H MaTe-
pyaJiaAMH, — TaK Ha3biBaeMas MOCTPOEUHAS TEXHOAOCHYeCKAs KIara; aTMO-
chepHAS BAAra B BHAe OCAZKOB HOMKIA H CUCra H DOASNNLIE IIAPH, COLEPHA-
necs B Bosayxe. OBRUHO nepes, HAYAAOM OTACHOUHEX padoT BAAMKHOCTD
npHOMFEKaeTes K MAXCHMAJLHOR.

Cojlep:KaHHe NOCTPOSZHON TeXHOJOTHYCCKOH BJATH B CTPOHTENBHHIX Ma-
TepEaJax B H3ZeJHAX MOXeT GHTh OYeHh BEHICOKAM H 3@BHCHT OT TEXHOJO-
THUECKOr O TTROLCCCa H3TOTOBACHHA B KatuectTbd (‘.Y[UHH HX, TEXHOIIOTHH BHYT-
petiHdX paGor H ADYrux (paxTOpOB. _

B ra6n. 11.24 npuBeneHs naHHLIE O NOCTPOBYAGH TeXHOMOTHYEGCKOH BJa-
JWHOCTH HEKOTOPBIX CTPOHTEJABHBIX MATEPHAJOR H H3JAeAHH.

TaGnuua .24, FlocTpoeuHas TEXHONOTHUGCKAS BRANMHOCTE CTPOMTANBHMWX MATApNANCN
M KZIETMA

i i

ITnotanets Braw-
MaTepHael W HSFcTHY (OCbeMH2A Mad! pagren, %
cd), REfu?
Kupmny KpacHelh 1 CHARKRATHRA B cromomnoll K1anke m BHAe Sa0- 1800---1900 8—5
KOB B ldHedcH
Beron tamcamit monoantani 2000 16
MManeas BUYTPEHHHX CTeH H NINTA DEPEKPHITHA Md NAOTHOFC CH- 1800 10
NHEA T
[MeroBeton ToRapHmR 400.-500 | 30—26
KepamauToetallitkle MaHeIn 11001200 | 18—12
MiryraTypra H2RECTKOBAR [ H3 CAWKHOIQ PACTHODE 1400-—1 600 30
FHOCOCETOHADIC NCPCIOPOAKH . 800 15—10
AeneaofeTcHIbE KPYIHODZIMEPHUE HIACTASA 2100 8—6
CTONAPHHE W3AeHs (OKOBHBIC flepellBaTy, JABApHLE WONOTHE) 450 1510
JlecoMaTepuan NHISHHER | 500 25—560

Mpu AAKTEARHOM XDAHCHHH CTPOUTCABHBIX MATEDHAAOB W W3ARANA Ha
OTKPHITOM BO3LYAE, 8 0CODEHHOCTH MaTepUualioB, OTHYAOWHXCH TTOBBILIEH-
HOH CcOPORHOHHGH CHOCOSHOCTHIC, BAATOHACKHLIEHHOCTE HX 3HAYMTENbHO BO3-
pactraer.

ATMocdepHas BJara NOCTYNA4eT B ASPHOA CTPOMTENMLCTBE HAREMHOA d#A-
CTH #JTAHHA HO YCTPOHCTDE KPOBJIR,

A NpUBIHIKEHHORO ONpeAesedndl  KOaHdecTsa  arTMocdepHON BJHArH
(., Kr, BIOCHMOR B CTpOsIIeecd 3[aHHe, MOXKeT CAyKuTh Qopmyaa

GW:E(Gn"“GﬂM«Fr“r'J‘ Fy 5}, (17.92)

rac Gy, — cpegpec HOLIMICCTBEO OCAAKUB, BhIOWAAKWHAX Hd 1 M% uaomaid 3 TedolHe CROKA
CIPOHFENROTRA Ra2eMHOll UACTH SAAHHA IO YCTPOHCTBA KPUBAM, K1

Gy — Cpes¥ee XOMRYECTBO BAATH, HenapAmwmehes ¢ | w? naomagus B gepubi cTpoHTeALCTEA
IWAMAN 10 YCTPUACIBE «PUBA, KLy

3
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F.— mAOmAfL KOHCTPYKUHA OAHOTG 3TawA, DACTONOMEHWHX TNPM3OHTANBED, M°;
F» — miomamh KOHCTPYKUHH OLHOIU 3Taja, PACROAGHEHHHR BEPTHRANEHO, 15
e ~— KOsqHPHIHENT, YYHTHBAOULA COpOIHONHY CHNOCOGHOCTE TOPH3OHTANBHO PACTIONOMCH-

yax xoHeTpyEuud (0,0—0,8);
dp — KUS(PHOHACIHT, YYUTEBAIOIIAG copBUHOREYIO CNOCOGHOCTE BCPTURAMLUO PACRONGHKER-
HHX KONCTPYKIHA B KOMMUECTBO RWNAamamiqux xocmx noxacH (0,1 0,4}

3Haveddn (7, v Gy TPHAKMAIOT TO JAHHEIM METeopaNOrviYecKnX CTaHumi,

[latamoneEHaME Ha CTPOAKAX BRISBIASHB CPCANHC BEJSHUHHB HAKOILJIEHHHA
BJAArM B KPYTHONAHEJALALIX H KHPIHIHBIX 3AdHUEX K Ha¥ajy NpPOH3BOICTBA
OTHSJIOYHEX paboT B #ux (rada. 11.25).

TaBnwuua |25, OpuenTHPOROUHOe HONWYECTES BAAMH, MOCTYRnAWWeH B 3faHHe NpH ero
CTPOMTENBCTBE, T/ThIC. M}

TEN $a887s ToaenlorRYecKan ATuocdepHas Beero

Kpymuonarcasnoe | 12—125 (2 wpx 75%(2—4,5 (B3 HAX MAHAMYM MPHRH- 416
RHOCHTCE TNPM MOETae,| mate auaa sinanuil, MoOUTAN KO-
25% — opn <MOKpHX»| TOpHX NPOHIBOAHTCA B OCEHHE-
Ipomeccax) sumupil nepuox 1,5—2 wmecdAns;
MAKCHMYM TPHEHMATE I8 30a-
i ¢ fones TAHTEIbDHLM CPO-
. | woM eTporTenbeTBA)

Kuparunoe 15--17 (us nux 50% sno- — 17—21

CHTCH JPH CTPOHTENbLCTBE, : :

50% — npn «MOKPHX#
| mponteceax)

CHEXeHHe NOCTPOeIHCH TeXHOROrHUecKoR ¥ aTMocdePHON BIATH B CTPO-
AUMXCH 3ANUAX HMeeT O0JBLEIOE MPAKTHUECKOE IHadeHHE, 0COOEHHD B yI-
JOBKAX HIAAHONO EKJAHMATA HAH IIPH GonplmoM KOJMHUeCTRe BREIAILANIIHX
ocazkoB. MHorHe BHYTpeHHEe paboTh MOTYT YCHCIIIO MPOBCGARTHLCH TOJIHKO
NpH ONPCAETCHHOH TeMNEepaType BOBAYXA M RUCTATOMHO CYXHX KOHCTPYKUE-
AX 3JAHMS. ' )

s YCKOpeHEs CYIIKH KOHCTPYKUNE SAaHWS W OO0CCHCYCHMS HAZJeKa-
NHX YeA0BKHA AJs MPOE3BGACTBEA PaoT B HACTOALLEe BPeMd HCTIOAL3YIOT He
TOAbLKO CHCTEMH OTOIJIEHHS, HO H CHeNHAJbHLIC TEINOBLe ycTanobxd, Hu-
we MPHBONATCH lleK0TopEle HanOOJee XapAKTEPHBIR THIIR 3THX YCTAHOBOK.
Ha puc. 11.99 noxkasas BosayXoHarpesateap KOHCTpykumm B. T. Jlakrioxo-
Ba, paforawuufi Ha XHAKOM TOIAHBE, 3anac TOMAuEa B 0ake NMpeiycMur-
peH Ha HeflpcPBLIBHYI0 PaGoTy Bo3dyxouarpesartens B TeweHde 14 u. Tomum-
BO (comApoBOe MAcAo) LOCTYHACT IO NETATeALHOMY Tpyfoiposogy caMo- .
TEKOM B DeCKOMIpeccophyr (popcyHKy. Ilnomaln mMOBePXHOCTH HarpeBa Te-
TNGOGMEHHHKOB cocTaBssier 13,5 m?, Tennosas MOIHOCTh BO3AYXOHArpeRa-
teas 1o 150 kB, TempepaTypa narperoro so3nyxa no 140°C, pacxoj ropw-
yero 18 krfu. BozayxouarperaTenh ycTaHaBIHBAIOT ¥ DXOJA B 3/laHHe Ha
TpenRapHTCALIO BHPOBHEHHYIO mnomaixy. Macca arperata B cdope ¢ 06-
Myposko# cucrasaser 1760 kr. :

Ha puc. 11.100 mokasaH yHHBepCaabHKH CTPOATRALHLIH BO3YXOHarpe- -
patear YCB-300 mponspoasTenpEocThio 4500 m3/u. Bosapyxowarpesartess
YCB-300 cocTouT H3 Koprnyca NHAWHEPHYecKoH (QOPMBL, TEeNNOCOMEHHHKA,
yAHBEpCanLHOf TOpekH, pafoTalomefi Kak HA XHAKOM, TAK M Ha rascol-
PA3HOM TOmJIMBE, TEHTPOOEKHOTG BEHTHAATOPA AJA NOLATH BO3AyXa B ro-
pCAKY, OCEBOr0 BeHTHJAATOPA IAS LHOAZYH BO3AYXa B TEMACOOMENHHK H TON- -
NHURHOW annapaTypli. : :

Jlag yayullervs SRAKyaTHH DPOAYKTA CrOpaliif TOMJIHBA H3 Tenaooh-
MCHIHKA B BBIXJOMHOH MAaTpyBOK BMOHTHPGHAWA aXeKnHOHUad Tpyba, mo
KOTOPOi ¢ GOJLIIOH CKOPOCTRIO MPOXOLHT BO3AYX OT BEHTHJUATOPA. -



e e )

Puc. [1.99. Boazyxowarpeaatedb

I — Bax e rapotHM; 2 — oeroaHol

TenAoofiMEHRRE! & — BSHTHAATOD: 4 —

EXTPOOBHTaTEN D, 3 = AGOOFH -

TOARITR TONAnOGMCHANK, 8 — HaMepa

cropanvis; 7 — KonmesTop. & — po-

TaTemaHa Tpyfxa; # - - wpan npobol-
HEIH

Puc, IL100. Vareencanenuill Bo3AysoHaiperaTons ¥ CB-300

! — BMEOCTL AJIA TONANRE; ? — pama-cadaskil; J — weutpofosasd] BRHTHIATOD: 4 — FAs0BLIH natpyhox:

£ — anTOMATHKD yopisAenss; & -— TRYOBOIPOROY HATPETOrO BOZAYXA. 7 — [MEDRIHAH H AsAHMA CTCHER

TennooSMeHNHES: § — naTpytor: 9 — abiMuBLe TRyGol; F¢ — rominnfiMoinHE: {1 — BOATVIIHEIE HaHATM: .

12 —gopoye; I3 — tpyGa; M4 — corafiwaazartop; 8 — OpedONpPANHTENLIBIN KNZIaH: {6 — OCeRoll DeETHIA-

Top: f7 - ropemwa; S8 — ToNRHBHLIE Haces, [f9 — aetanb; 20, 23 — mepxusd 3 wvAGiEN DYSKE Tpvs:
21 = BOAYMARA Kanad; 22— YAAHUWTCAL FLIMOBONT TPYSH: 4 — Xamepa Doropaldha

Bosayxouarpesarenn ¥YCB yrurTanas/HBAalOT Ha paccTORHHR lle OJHKE
3 M or oborpesaemoro 3nanus, [Ipw nopmadniofl paGore BO3LYyXOHArpeRa-
TeNsT TeMIepaTypa NarpeToro Bo3ayXa AOMAKHA HAXOANTHCH B mpeaenax 80—
100° C. 2ro mgocThraeTed NyTeM H3MEHEHKS MOJAYH TOIJIHBa H BO3/lyXa B Io-
pEeIKY. -
YHUBEPCATLHLIC CTPOHTENhHBIE ROIAYAOHACPESBATENH H3TOTOBJASIOT He-
CKOJIBKHX MOJgdell NpoH3BOAHTeNRHOCTEI0 A0 30000 m¥/y (YCB-850). Has
ofcrpesa H CYIMIKH noMellenui ofneMoM no 50 M* pekoMeHayeTcs BO3RYXO-
Harpebpatesns YUB-10 mpoussoiureasnocteie 250 M3y,

Jag cyinxy OWTYKATYPEHHEIX NOBEPXNOCTCH U AAS 0b0resd CTHKOB kKe-
N€306CTOINEX KOHCTPYKUKH NPHMEHSHT TePMODAINANHOAEBE KaJl0pudepst
- BHC u BHUK (puc. II.101). TennoBas MOWHOCTE TEPMOPAIHAUKOHHAKX KA-
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Prc. 1LI1M., TrpMODARHIUWOHERDN Kaao- Pue. 11402, CxeMa  yoeranHosKH WHPPAEPACHOIO HAAYTICHHA
puicp runa <BOHAPb®

J —ropeaks: 2 — TepMOTaAPK;, & -— IACKTPOMACGHTILY Hila-
nay, 4 — NoacTaexa, J — mMuadr; & — H4aladu. 7 — neldy¥KTop:

& — XOMYT
JopHpepos 1o 15 xBr. Kaao-
pudepsl BHUC-10A uMeoT cu-
CTEMY AaBTOMATHYCCKOTO pery-
JHPOBAHUA JJIS IO EDKE-
HHA B 3ajaflHeX fpelenax
TEMIIEPATYDH RO3fMyXa H obo-
rpesaeMol MOBEPXHOCTH.

Ha puc. [1.102 pokasaua
YCTAHOBKA HH(PPAKPaACHOTO
H3AVYEeHHA THIA <«@QOHAPLY,
palloTaiomARs Ha CHKH/KEHHOM
raze. Topenka 370l yCTaHOB-
KH MMeeT UHJUHIPHUECKYID
PrHERY HACAIKY, COCTOALIYR
3 50 KepaMHUECKHX NJNTOK.
BricoTa TOPCJIKH DCTYJIHPYeT-
¢s1 CHeUHAJBHAIM  YCTIAHOBOY-
HEM BHHTOM. Tennopas MOUI-
HOCTh YCTAHORKH TIpH  ONTH-
MasbIOM  pexiiMe palborTh
20 xBr. C noMoOuE0 Takod
YCTAHOBKH  CBCIKCOLITYKAaTy-
pedHOe IOMELIERHE O ALbK)
18—20 ™? prcymusaertcd 33
30—32 y. Cymky mryxaryp-
KH CJAeDVeT HAYMHHATH C HHK-
Hell uactH  CTCl, pacrosaras
H3JYIATENH  BAOJR  CTEH HA
paccTOAINH OT Hee He MeHee
100 cm.

; , Ha pue. I1.103 noxasad
— JIMIH {HTHAJTHIAGNH, — KHGIOKA ¥OpapjicHAR Tenno- . .
ODMEHHRKOM; < KHORKH YOPABIeHHR SedTHasTHION, 4 — BJTCRT]JOBGSJI}'XDTI&I'pEBaTEJ'Ib
HEPCRAIMATCAR  [RXEMA  YOPABREHAS: § — SHeKTPOMOTOR - TEX . -
BCHTHAETOPA: 6 -— BOHTHIATCP; 7 — DEryAaTop TeMOepsry- SBH L. EFO TEXRHAECKAH xa_
I/ EOADYXAE WA CTYileNsx; § — na::a,um; AAA COCpELoTDIeH- paKTepHCTHKE: APOH3BOIH-
HOTO BRIMYCKA HATPATOrD BOZLYVXA; — TepMOPEry aIZtop; i
;g-—rpyﬁuaraﬂ pamMa ; KQ;IEEHMH‘. I — renagolmernvis TeAsAGETh 550 ME/’q: ,HOTpCﬁ"
' — KOHY¢ nepexoanodls 13 — TeperfmdgaTeNb HYCKOBOH) T L KEST
14~ cruoRoll  TpaHChopMaTop  [) — HOH¥C ¢ $MIALTpOM; JACMAR MOLIHOCTh ! ‘3‘5 KB,
I —- narpyOme A0n 3R0opa  X0A0AE0r: ke ayxa; §7 — nepe- DBRII-1 HMeeT ABeHaA0AaTh

WAYATEIE  CTYIEHUATOTO PECYAWPOBAHHE TEMISRETYRLL . .
HArpeTOTS BOIAYXE; B — UFAbT ¥yITjdbienny crynercH PCF}’-UHPOB&HHH
182
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TeMTepaTypel BO3Ayxa Ha BHXoAC oT 40 Ao 110°C. 3aaaunan teMmeparypa
NOANCPKHUBACTCA ABTOMATHYECKM,
[Torpefivas TendoBas MOIUIHOCTL VCTAHOBKH A0 CYIIKK 3MaHUH omIpeje-

JHETCA 10 HopMyae
Q=1,2(R¢+ Q5+ Q) — Q. (11,93}

ric @ =r0/z — KONEIECTBO TENN4, HEOBSXOANMOTO AR HCnapeHws BAArg H3 KOHCTPYKIHH
anausd, Br;

{r=7rp(fa—Fu) L - - xOAKYECTBD Te0Na, HEOBXOAMMOrO AN HArPenaHAs] MOUABZCMOTC B [0
MemenHe po3ayxa, BT; -

(s ~- TENAGIIOTEPH "ePel OrpaKAaloliHe KOHCTPYKUMH 2aanns, BT

(s — TELIORAS MANIHOCTS TNOCTORIIC AeficTbylonledf cHeTeMm oTanmenua, Br:

1,2 — KOS(OMHUNEHT 3aTaca Ha HeYUTEINLIC HUICPH;

G — HOJNUULCTRBO HoOApAGMOl BJIATH;

F--- pacxiod TCNTE Ha Acoapedus | Kr saary;

Z OPOAOIIHATCNEHOCTS CYIUKH,

L — peagyxoobmen, HeOOXOLEMKA 08 yiAReNHS HeMapmowelics saard, MYu.

Ofuiee KOAHYECTBG DAark (G, MOAAEKAMEN HCTAPENHIO H3 KOHCTHYKHHHA
JAaUAH, MOACYHTLIBAETCS GO RAHHEIM NOCTPOCUHON M AONYCTHMOf BAAMKHO-
CTH. _
J1a OPHENTHPOROMHOrO pacyeTa TeMJIOBOH MOIUHOCTH CYLIHJbHLIX arpe-
TATOB MOXKHO noab30BaThes Tada. 1125 u 11.26.

TaBruya |26 O6wmA pacxes venaa () Ha yAANaHHe BRAFY, Torc, BT

Mpodoen R TR OCTh CYVIOKI, 4
KonTHURSTRO nada- Cpeauas TeMiepe- T
ra ka I A0 oGbe- TVYDa HIAPYHEHEOTO

Ma. THC. 6P ] noadyxa, 0 73 i} 120 144 165 k! 6 240
—20 - 1302,41 248,31 215,77 194,2[ 178,53 | 166,9( 158,2] 150,8
-10 283,21200,1 /196,51 175,1 | 159,3| 147,7 [ 138,98 131.7
24 0 264,2(210,1(177,6/156,3| 140,4 | 198,71 120,01 112.7
—+10 245,3(191,2| 58,6 | 1371 121,4(109,8] 101,1 93,¥
20 226,31172,4|139,8]| 118,2]| 102,56 92,91 89,0 74.9
—20 257 .61214,61 188 4[171,5|189,31150,3|142.9 138 .2
—10 238,41195,4169.2| 162,31 140,1(130,8[123,7| L1&,0
17 0 219,6176,41150,3{133,4] 121,2|111,9( 104,8] 92.2
—+10 200,5 (157,51 131,3| 114,41 102,2 92 9| 85,8] 80,1
.20 161, 718138, 61 112,3] 95,6 83,3 74,6] 63,8| 61,2
20 227, 71186,7 | t70,7 | 156,4 | 146,4 | 143,0] 132,7| 1284
—10 202,31172,9]1151,5)187,2]127,2 (119,61 113,5( 108.8
i4 0 189,61 154,01 132,6)118,3]108,3| 100.6] 94,6| 89.9
-1 170,681 135,07113,6] 99,3 89,3 8,6 75,6 74.4
-F20 161,81116,1 92,0| 80,5| 70,5| &2,7| 58,7! 52,1

Koapucerno Baarn G, kr, noanexamell HCNapeHUIo H3 OWITYKATYPEHHEIX
NOBEPXHOCTER AJA NPOH3BOACTBA MalApHLX paboT, onpejieasercd no dop-

MyJT1e o |
G=gF - g:F2- geFs--.i. + 84 Fus (11.94)

Fac g, g Os..— KOJHYECTRC BAArH, MOLJCIKANIER MeRapewmo, kr (raba. 17.27):
Fi, £y Fa o Fn— DII0W20H OTREABHHX NOBEPXHOCTCHA, IITYKATYPKA KOTOPWX BHIOJHEHA
o pUTHYHEIM OCHOBZHAAM HJIM [ASAHUHHME PACTBODaMH, mo.

Konvuectno mosayxa L, mM3/u, xoropoe Aos#mHo GHITL TOAAHO B HOMELLE-

HWe JIMTA YJ(AJAeHHA U3 WTYKATYPKH ucilapaomelica BAATH:

1000
;- Gl , (11,95

z{dy,tl - dnp) b

rge & — DNpOoAOTAHTEIRHOCTRE CYWRR UITYKATYPKH, o,
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TaBnuuas |.27. Konkuectao RRArM, Nognexawed uenapeddir us 1 M LITYHATYPRM, Kr

Ilpn GeHOBAHMM HOL mwxa'r'ypm-:y"
EaMeHHOM | HeDenaHUOM
Okpacra ollfTYRAT YpellRaH wTykaTypHEl pacTeop
noneprDET]l
CTHORG-Ha - CTHD-
HaEECIRCEER laﬂf;f:;;{mgnne manceTHOREMA Hascc::g:g e
Macasnan 6 5 8 6
Kneeman & 5 8 ) 5
HzaecTropasd 9 4 7 5

dy, — BIATOCOACPHANME BORTYXE, YAANNEMOra M3 HOMECIHI, TfHr CYXOIC BOZAYXA;
dup — BABPOCOAEPHMAHIE LPUTCUHATO BOBAYXH, /KD cYXoro BO3AYXE;
p — IAOTHOCTL TPHTORHOTO BO3AYXa, KI/Me.
3rauenns dyy H dop ONPEULIAIOTCA 1O J—d-auarpamme nan no tadauue
«DHEIATECKHE cROACTBa BIAKAArO Ro3AyXa» [24, 28].
Tast OPHGMUKeHHOrO pacyeTa OTHOCHTEILIYIC BIAKHOCTL BO3IYXd o=
MCIIEEHS MOMHO TpHHEMaTs pabioi 80%, a OPHTOYNOrO BO3LYXA -~ 70%.

Tnaga 19 FTAIOCHABEHME

§ 107. TpancnopTHPOBaHHE ra3a ua GonbliMe PaccTOAHKS

[IpuponHEe (ecTCCTBEHHER) TASH no0LBaeMble W3 TA30BLIX MK H3 Ta-
30He(TAHBIX MECTOPOMK/IEHHH, TPAHCHOPTHPYIOTCA Hd pacCcTOARHA IPOTHA-
KEHNHOCTBIO # TLICAYM KMIOMETPOB MO TpyGaM, MPOKJALBIBAEMEIM B 3EMIE.

MarucTpadbhhlil TpyGONpoBo/, MO KOTOPOMY rad TPAHCIOPTHPYETCA OT
IpOMBHICTa WJH Ta3efeH3InHOBOrO 3aBO/LA [0 TOPOLa, UPeICTARJSET cobul
KOMILIEKC coopyxeunfl: coBCTEEHHO Ta30NPoBO/ ¢ OTBETBACHIAMH, KOMIIpec-
coprblc cranuun (KC) ans nepexask rasa M ra3epaclpeseiuTe | hHbe
eraunun (I'PC). Komnpeccopisie CTHINK, HAXOAAMMECH Ha PACCTORHMK
190—150 kM omHa OT APYro#, oOCCHEWHBAOT DOAaYy rasa ¢ JIAB/ICHHEM
pras Ao 5 MIla x TPC, rotophie SBJAAIOTCSE TOJOBHBIMH COOPYKEHHAMH IIPH
pooze rasa » Haceaewumd nyrkr. Ha T'PC ras npoXoaur uepes pUALTPLL, -
perynsTopbl AaBaeHusd, onopupyercs . Jlapacnue rasa, MOCTYHAIOULETO C
I'PC B rasopacupeletuTennHEe CETH, OOBIURD He NPCBHIIALT 1,2 Mlla.

§ 108. FazoRuie pacnpegenxrensHLie caTH

ITo ra3cBhiM pPACHpEleNUTENbHMM CCTAM, MPONOHEHHLIM Y1 TEPRITODHY
Fopoa RAH IPYFOro HacCHEHHOro NyHKTa, ras MONaetcs K oTpeOATeAAM,

B 2aBHCHMOCTH OT MAKCHMaJplioro pabouero napienns, Mlla, rasopac-
IpOIE/RTEAbHbE CCTH NOAPA3AeAIOTCs N rasonpoBOAbL

FHRKOTO LARMEHUS - - « o+ +« o = o = & = = 31 4 « = no 0,005
CPCONEIO o & » « = « = v a ¢ = o e e e e e . » 0,005—0,3
BLICOROTO .+ « = = » & = A e . . s G,3—0,86

TO FE .« o« v e e s e x - e . e e . . .. » 0,6—1.2

K rasonpoRoiaM HU3KOrO ZABJACHHs UOAKMIOUAITCS MKAJHE W OOHIeCT-

peHHBlE 37AHHA H MOJKHE KOMMYHAJIpHO-OHTORBE NPCANPHATHA. Fasonpo-
BOJL CPeAHerc W BHCOKOIQ AABASHHS Puss RO 0,6 MIlIa caymxar nia NHTE-
HES T230BHIX PACTPenealTelbHLIX CeTeH HH3KONO [aBMACHHS [Uepes rasopery-
asropubie nyHKTE ([PII), a Takmke KPYNHBEIX aoTpedarenci rasa (pombi-
JeHHBIX Openpusitvil, xnrebozapoies, Oatb K Ap.).

' QnopH3auHEs ~— NOAMEIIHEAHYE K A3y CHIhRONZXHYLWMHX BELIECID {oAcpaHTOB): mAa-
POB ITHIAMEPKHATALA, NPOTHIMEPKUITALA " ap,
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ITo cxeme nuTtanus norpefuresefi razopacnpe/lenuTenLHEC CETH N0ApPa3-
ACHAIOTCH ila OAIOCTYIelYaThHe, ABYXCTYREHYATLIS, TPEeXCTYNeRUa THE 0 MHO-
roctyuergarse. IpuMetedse 1O wiu THOW cXeMB ONPEeICAAeT s BeTHUAHOH
HACeNEHIIOr0 NMYHKTA, MIAHHPOBKOK erc 3acTPOilKi, PACioNoXeHneM KHA0H
(cemrrefiHOW) W MPOMBIHITEHHLIX 30H H DACX0OIOM rasa OTAIBHBIMY NHOTpe-
OHTRNAMA. _

B 1eGOJLIHX MAaceNeNIlX NYHKTaX ¢ MAJLIM PACXOAOM rasa OcyilecTs-
JAHETCA DAHOCTYIIEHYATAN CHOTEMA HH3KOTO JaB/icHHA. B cpelHHX Topoiax
IPHMCHAIOTCHA TJABHEIM 00pa3oM [ABYXCTYNEHUATHIE CHCTEME, a B KPYI-
ENX — TPEXCTYICINATHS (KA MIQTOCTYReIMaTHe), TAK Kax npd (usblIHX
PACXOAAX raza IPOMRBILLAEHHRIMI W KGMMYHAJIBHO-GLITODLIMY MIPeANpPEATHH-
ME ¢ IToJdadel ero Ha 3HAUHTENbLHEE PACCTOAEHS paloTa HA HKHIKOM JaBJjc-
HHH TpcOyeT YBCJAHYEHUA ARAMETPA rajolnpoBOJICE M 3ATPYAHAST NOJLeprKa-
Hre Hen(XDIUMOro jidsdaeHdd y oriaqaedeeix or TP morpeGuTensi.

Ha pue. 11,104 noxasaua TPpexXeTylneHUATAas] CXeMa CHAOMKEeHKA TasoM ro-
POAA, RENIOUAIONIAH FAR0NMPOBCAB BHCOKOID, CPCIHCTO H IH3KOrQ JNABMeHHA.
[To 3To# cxeme Beck ras, IOCTYIAWWIMH OT HCTOYHRKE TazOocHAOXKCHHA, MO~
DACTCA LO TPAISHTHLIM rasonpopoaamM BLHCOHOro passaeuns k [PC u ras-
TOABLIEPHBLIM CTAHLNAM, OTKYAa NOcTe COOTBETCTBYIOMICTO CHHIKCUHS naBle-
KA OH [IOCTYNAeT B paclpede/HTe/]bHbIE CETH CPEeAHEro JAaKNEHHdA ¢ HocHC-
ayiourcli noxauck gcpes PPII 5 cetH nmskoro ixazieHHs.

O1 ropoicknx pacnpefgiurteleHLIX CCTel ras mojaeTcs K morpelfRTenio
o0 OTBGAY (OTBETBJEHHIO), T.€. NO TOH MACTH Td30uposofa, KOTOpas HAET
OT DACTPEARIRTENBHOR ero YacTH 10 3afADHIKKH, YCTAHABNHBAaeMOH Ha BBO-
Je B IOMOBJAJTEHHE HJH NpeupHdTHe, YUactok rasclpoBoga OT oTKIoYa-
OWCH 3aIBHAKH L0 BRONA B 3ZaHHE HA3KIBAETCH OBOPUBHM {BHYTPHKBap-
TAABHBIM) razcuposojomM, BHYTpu 3jaHua rasonpopoi oOT e€ro Bsola A0
ra3oTncTPeCASINILET0 IPHGOPA HAZHBAECTCH BHYTPHAOMOBBIM MJAH BHYTpHILE-
XOBBIM. .

§ 109, Faz0RSrynaToOpHeI2 NYHKTE H YCTAHOBKM

lFasoperyastopurle nyakte (I'PH) u yerawoskn ([PY) cayxar aad
CHHMUHHH JIARJEHHA Ta38 W NOAJCDHKAIEA ero Ha HenOXOJWMOM 3ajaHHOM
ypopHe. [PIT ofpuno coopyxawT a8 OATAHES TaloM DACOpeNeSHTeNbHEIX
cetell, a I'PY — gas nurasps oTaesHnix uorpeGutenei. PIT pasMemator
B OTJEMHhHO CTORITIMX BTAHWAX WAH Kadax cHapyxH 3iarus, TPY —g mo-
MeIDeIHAX OPeZNpHATHA, Tie DaclONoKeMrE ArperaTtl, HCHOﬂbayI‘OmHC raa.
Paccroauna MoxAy orvaensHe crosmumi IPIT u qpyramw spaHAAME H CO-
opyxxeunnmu upuseaerw 8 CHull 11-37-76.

I'PIT u TPY b ODOZBANbHBIX H UOAYII0/BAJNLKHX TOMEIICHUAY, 2 TaKKe
B OKH/JANE M OGUIeCTREHHLIX 3MaTHAX, JeTCKHX H JeuefHBIX YUDeRACHHAX H
yyeOHEHX 23BeIeHHAX He yCrpaunawT, 3IaHHA, B KOTOPLIX PACIONaraleTcs
TPII, Ao/HL OTBCYATL TPeGOBAHMSM, VCTAHOBAEHMbBIM MM NPOMIBOACTBA
kaTeropun A. Oun winoaraxkase, I u 11 crenenefi ormecToliKoCTH, ¢ MOKPH:"
THCM JerRoH KOHCTPYEIHH H HNONAMHM H3I HeCropaeMBix MaTCPHAAQD,

Jsepn nomenrennit UPI] oTepupaooTces Hapyxky. Ecan npumensior Tpyn-
NOCHPACHIBAGMBIE [EPEKPHITAN, TO 06mad MICWLAa L OKOUILIX IPOSMOB H CBe-
ToBLIX Gonapeil AoskHA OWTL He Menee BOGO em? wa | m® zHyTpCHEErO 060-
ema [PTT, Ecan TPII pasMmeutaercst g NPHCTPOfiKe K 214HHIG, TO UPHCTPOH-
K4 OTIZEJAACTCSI OT 3JEHUA FAYXO0R raz0nMJ0THOH CTCEON H HMeeT CaMoCTosA-
TeNRHER BLIXOA. . :

IMoxmeuwenne [PIT nransusaercs, T4k KaK M1 HODMAJAbHOH pafoTh ye-
TAHOBJCHIICIO B ileM OJOPYIOBAHUA U KOHTDONRHO-H3MCDHTCILHBIX npubdo-
POB TEMUEPATYP?A BOSAyXa B NOMEIIEHMM AKOJMKHA ObiTh ne wike 4157 C.
Oromlenie MOMeT ObITE BOJASHRM OT TelJOBOH CeTH HJIH OF HHIHUBHAYaJab-
HUll KOTedbHOH, KCTOpaf OTHeNsiercs KAMHTAALHOH CreHOW OT NOMeLleld,
e YCTAHOBACHO OGOPYACBaHHC, U UMETE CaMOoCToaTeNbRbil sxOi. Jas cro-
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iifeHng nomemenia TPIT nprMeNAIOT Taxae fedy, SaKNOYeHHEe B MeTASl-
JuMeckiil repMCTHUECKHH KOwyx ¢ BBIHOCOM TOMKR HAPYRY. HeoHTHAI NS
FPTI ocythecrsigetcd ¢ noMolkio Aediextopa {DHTLKER) xas3ni-
#ofl pemterky (RPUTOK), YCTPOCHIION BHHZY ABepH. FACKTPHUECKOE OCHETIE-
Hue spanus TPET MomeT GuTh 8HYTPEHHHM BO B3PHIBOOEIOGIACHOM HCIMO/HE:-
HHUH WIE HADYKHHM B OOLNHOM HCIOAHeHHMn (kococper). .

Heg pac. 11105 iforasans mnan # paspes tomemenas IPII ¢ yeranos-
AehHKy obopyzopanmes. Texroaorudeckai cxeMa geflcTBis oGopyoBaNind
PPIT sagmouaetess s easayiotitem, ['33 BRICOKOrO Wl CPCANEr0 AABAEHWS
sxanur B UPI1 1 mocne oTkivaiouell 3aA8HKK 1 Npoxeinwr depes QUALTP
7 the addildercd OF HEUH B MexaHuiecKny iphueced. [locne dmabrpa ras
depes npeAcXpaHiTensHO-3dNOPHEA Kiaain 3 nocrynaer B PEryAATOp Aas-
JeHua 4, ric D4BJAeHHe ra3@ CHMMAaercH A0 3aIanHOrO. [Mocne peryaaTopa
raz MOBHMEHHOIO TABACHHS BHIXOAMT M€ped da/l8HIKKY 5 B rOPOLCKYH rasn-
paACTIpeeMHTeNbRYID Ceth cOOTBCTCTBYIOWETo AaBneniis, UTo6L: BO BpeMd pe-
Monra ofiopyagaatus ['PI1 He Gpinc uepephipa B rad0cHa0MeHHH, Ha TEXHO-
Aorudeckol AHELE OpeiycmarpuBaercs absopqofl rasotponon 6 (Sahmac).
Ifpn tepekpwiTiy sanrikek [ # § # OTKphiTOfl 3aiBAMXn 7 GaHmaca ras
uAeT, MHILYE Peryasiop jAdeaevks, 8 rasopacnpenefHrTensHyio cern. g
CHitKenyy AABAGHHMS Ta32 B 9TOM Cydae nPUKpHBAETEs 3aABHKKE 7.

Ha smixoasom rigofipoebge HH3KOrO AaphedHus HOCIe peryndropa Has-
AeHES yOTaHRDMUBAIOT THAPaB/HdeckHE TPEAOXPAHUTCALHEN Kaanad, xo-
Topiit cpacueaer Hadmrok rasa B atMocdepy, npefoTepaliasd NOBLILICIHE

AABJCHHYE Ta3a Aoc]e PeryasTOo-
] pa. Ecau ni6Goitok rasa  Oyner

7 P ! \’ HACTOJALKO BeAHK, Y10 TPOMYCK-
£ L6 43 2 Had CnotoGHOCTL [IPeAOXpaHi-
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AUCTATOUHON IR ¢T0O YIAASHHE, TO cpaddaThBaeT NPeAdxpaartethHO-3a10p-
nEi xaanay. fJas 3avMepa AaBJCHHA B rasonpoBofe RO Perysropa H noc.1e
ROPU CAYIKAT TOKASHBAGLINE H CAMOLMULYIME WALOMCrDE, yCTanawhisae-
MRBIE HA DiMTE 8, '

§ 110. YoTpoiciBo M 0BOpyRosaing rasoRbx ceTaN

Fa30npoBonE, 0CO0SHHD cPefHerc I BhICOKOID JABACHHA, SBAAIOTCA Had-
floJce ONacHBIMKH M3 BreX BUJOB FOPOACKHX [OA3€MHBIX COOPYMHEHHH, TAK
KAK T'az NPH TMOBPEMICHHH TAZONPOROA MOKET [IPOCOYHTECS Uepe3d TpyHT,
UPOHHENYTE D DCABANL 3JalHi, KOMOALB H KaHAAbl (KOJJEKTOPL) H CKO-
(ErhCH TAM, CO3 ARAY YPPO3Y BE[EIBAa raaouoanymnoﬁ cMecn.

PIpoKAZAKA HapYKHEIX I'A30NPOBOACE HESZABACHMO OT HA3NANCHNA H 1aB- -
JCUHA raza NPOCKTAPyCTed, KaK mpaBuyc, noaseMuoll, Ilpy sebope Tpacchi
HEOOXOAMMO TIPEAYCMATPHBATE ADOKAAAKY Ta300pORoAa 110 BO3MOMHUCTH
4a4L1IC OT 3AAIHH, COOpyKeHHH W APYTHX KOMMYHHKallui, ocofcHilo pago-
THIONLKX HENOJHBIM CeueHHeM (K4laaulanysi) H OPOJOMEHHBIX B KAHAJAX
(TelJIoBasl CeTh), a TaKye OT BOAVIPOHUAHLIX H TCACPOHHEIX KOJIDALEH W
TpaMBaHHLIX NyTCH.

Huaizemuaa npokaaika ra3onpoBocs JOMYCKaeTcsa HA TEPPHTOpHK Bpo-
MBUNIEHIIHX H KOMMYHANLHG-OETOBHX UPSANPHATAN, @ TAKMKe BHYTPH XKH-
ALK KRAPTAJ0B U ABOPUB.

PAcCTOAHUA MO TOPUEOHTAJAH MeXAy NOASCMIBIMH TA30HDOBOAAMM, DAs-
JHINBIME COODYMKEHHAMH H JAPYTHMH KOMMYHHKAIHAMH, NPCIYCMOTPEHHEIR
NpaBRIAMKH Ge3onaclocTH B FadeBoM XossalcTBe, yxasaun k CHull 11-60-75
MO NPOEKTHPORAHKID INIAKWPOBKH, 3ACTOHKH I'OPOLOB, HOCEIKOB H CeNlbCKUX
HACCJCHHLIX HYIKTOB.

[Tpi nepecevyedHn rasonpopola ¢ APYTHMH KOMMYHUKAILHHMH Dacceros-
IHC Medly HEMH 10 BepPTHKAan# AMOKHO OuTL n¢ Mcnee 150 MM, a ¢ aflex-
TPHYECKHMH HITH TeJCQOINBMH KA0eAMH — He MeHee 0.5 m. Tlpu nepecede-
HUN Ta3CHPOROAA € TPAMBEHHLIMH IYTAMHE HJH NIPH BEHYKJIEHHOR NPOKA&/[-
KC Ta3onpopoad MNONepeR Kakoro-iu(io KaHajla NPHMENaloT QyTisipel U3
CTAGBHHX TpY6, HAa KOLU2X KOTOPHX YCTAHABAUEAKT KOHTPOJbLHLIE TPYOKH.

[a30Ip0OBOIkE BHINOJHAT H3 CTANBIBX TPYD, COELNHAN HX WIEKTPOCBHP-
kofl. B MccTax YCTAHOBKHM ras3oshix HPHGOPOD, apMATyphl B APYForo o0opy-
AOBAKEH HPUMERSIOT GaasueBble H pesbbosnle coelnHenns. TayGnHa saio-
KCONHA razonpoeocios ' '
4UBHCHT OT COCTaBa
TPAHCAOPTAPYEMIIO
raza, [lpn BiakHOM
rase rayGuAy :aso-
JKeust Tpy6  JPHHE-
M40T HHMC Cpeliel
IJyOUHE  NpoMepsa-
HHsl TpyUTa ANa AaH-
HOW MecTHocTH. ['a3zo-
RPOBOABL  AJA  OCy-
UICHIIOrO rasa MoOXK-
HO YHJIAJBIBEThH B 30-
He IPCMeP3aHHA TPYH-
Ta, 110 3zaraybJaelHe
HX A0M2KHO OblTh HE
mepee 0,8 M or no-
BEPXHUCTH 3eman. ['a-
30MPOBOAB  NIpOKIA-
ILIBAIOT € YKJOHOM
He MedHee 2 MM Ha
I M, yro obecrieyusa-

Pue. 11106, Fatopel soaoged

o -— Az OCToHHBIE Eoaed; & — SeToH-
HalA MGROAHTHAEG T - mepsirer Kodh-
ug; 2— oLeMHag IIMTa, 3 — LOBep,
4 — CHOGH; § — CPedHee HKoAbMo; 6 —
AHUUEC! 7 -+ LADTAG WA AOCOR; & —
WA&KoEaA BaTa; ¢ — MoK
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eT OTBOJ KOHJAEHCATA U3 rasa R KDH,U,EHcaTocﬁopImKH n npenorspamamr G-
PA30BATNHC BOAANBX NPOOOK.

Jast BBKJIOYEHHS OTJICALIULIX YUACTKOD Ta30NPOROAA HWIH OTKAUCHRSR
AOTPeCHTENER YUTAHARJAMRBAIT IATIOPHYI0 apMATYPy, PpasMellaeMyio B Ko-
nonue, TIpR HaMerelMAX TEMIePATYPHBIX YCJIOBKA HA ra30MPOBOIC MOABAA-
OTCH PACTATHBAIOLINE YCHIRA, KOTOPLIC MOTYT PA30PBATh CBAPHOU CTHIK HJHM
3a1BHAKKY. UTo0B Halexarhs 37000, #a rasonpoBoic, H B OCODeHHOCTH ¥ 3a-
ADHKEK, YCTAIIABAHBAIOT JHI3OBBLIE KOMIIEKCATOPH, ROCITpHHHMAOWHe S5TH
yeuJinsa., KpoMe BOCHPHSTHH TeMIepaTypHLIX  AcQOopMALMA KOMUEHCATOPH
NO3BOJANT Jerke AeMOHTHDOBATL H 3aMeHATE 33/(BHAKW H IIPOKJIAJKH, T2K
KaKk KOMAEHCATOP ¢ HOMOIUBLI0 OCOGLIX NPHCNOCOOIEHHN MOXKHO CXaTL HIH
pPacTHHYTL. JIMH30BLIE KOMOEBHCATOPRH YCT2HaRAUBAIOT B QJIHOM KOMOMLeC
3AMBHAKKAMY, MPHYCM PAcroaaraioT HX NOCTe 3a3/BHXKEK, CUATAd N0 XORY
rasa.

Ha pue. 11.106 nokazan raszossifi KONoAgl ¢ YCTAHOBACIHNEIMY B HeM -34-
OBHKKOA U JHH3ODBLM KOMMISUCATOPOM, ¥IpaBaeHHe 32/IBHIKKIAMY BRIBEIE-
HO HZ TOBEPXHOCTh SEMJH C IOMOLILIO LITOKA, 3aLHINEHHOr) B BepXHeH ua-
CTH MEXAHHUCCKHM KOJIAKOM {KOBEPUM).

3alIHTA Ta3olIPOBOAOB OT KOPPO3HH, BHIZbIBAGMAS OKPYKAIGHIek cpelol
H GayMA4KDNIHMA TOKaMH, NPOeKTHPYCTCH H BHIOMHAETCA B CUOTBETCTBHH
¢ rpeGosatuamn [OCT 9115—74 u CHwIT 11-37-76,

§ 111. YerpoHcTBO BHYTPEHHMX ['230NpOBO4OB

Brojab razonporoia & kaaue sgapus (pue, 11.107) ycerpanBaioT B ge-
CTHHYHEIX RJAeTKAX, KYXHAX UAU Kopuaopax. Ha BBojgc rasompoBoia B 3/4a-
HUEe YCTaHaBJAHBAIOT 3aNOPNYIC apMaTypy. Beoib rasonposBoJ0B B HAacOC-
Hbleé H MALUMHHKE OT/eNeHHd, BEHTASIIHONEe H JHMTOBbIe KaMepn W 1Iax-
TH, MOMEIEHEH MYCOPOCOOPHHKOR, 34EKTPOPACTIPCACHHTEARHEIX YCTPOHCTE,
CKAAACKUE TOMCHICIHA 1Ie YCTPaNnBaloT.

. Ta3 nojzercs » KBapTHPL BCPXIHX 3TaKel JKUIBEX 3LAHEA 10 CTOSKAM,
KOTOPBIE MPOKAAJLBAKT B KYXHAX, Ha JECTHHUHLIX KJCTKAX HJH B KOPHIO-
pax. B muALIX MOMeLleHua), BAHHLIX KOMHATAX W CA4HHTAPHBIX Y3JaX HX lie
NpOKAaALBAIOT. ECAN ra3onpoBoi NPOXOAHT Yepez CTeRY KR TePEKPHTHE,
ero 3aKAI0¥aloT B GyTAsp Ha cranabHoli TpyORL. TIpoctpaHeTBO MCEKLY QyT-
JAAPOM M T4300POBOACM 3aACALIBAIOT MPOCMOJEHHOR DOPAABI H OnTymoM
HJH JKHPHHEM HEeMEeHTHEIM PacTBOPUM.

lasonpoBoaLl BHYTPH 34AUHa BHITONKSICT H3 cTaabuubx TpyD, coefnuse-
MBX Ha cBapke. PeanGoBhle HaH QAaHUCBLIC COSNHIENHA BEMNOJRSAIOT TOMb-
KO B MECTAX YCTAHOBKY apMATYPHL U NOJKIKUEHHA nUpHOOpoB. llepen Kax-
AWM razosuM npuGOPOM. YCTAIIABIHBAIOT KPaHLL [asompoBoibl B MecTax
npOX0JAa M0Jel NPUKAAABIBAIOT Ha BLICOTC Ilc MeHnee 2,2 M cudTast OT 1MoJa
10 nu3a tpy6r. Ha croaxax w pa3soasdiHX 1ra30fpoBoiax mpobkd ue ycra-
KAHBJHBAKIT.

B ofuiecTBednbx H mmmyﬂaﬂbﬂo-ﬁmmnmx NPCRANPUATHAX MOXKHO Tpo-
KJA28]LIBaTh OTBETBJAEHHUA TA3CUPOROAA K 1prhopaM B GeTOHHOM NOJY, HO Ha
3TOM YUACTKE Ca30NPOBOAA He RONKHO OHITh 3aMOPHOH APMATYPLL H peshbo-
BLIX CCelHHeHHIT.

Ha puc. 11.108 npupejena cxeMa pRYTPIAOMOBGH rasosoft cetr. Ha cxe-
Me TIOKAZaHbl F230BBIE CUCTYHKH IJA YYeTa PAacxoda rasa Ha KBapTHPY.
B wacToailee BpeMd FAZ0BHIE CUPTUMKH B KRIPTHPAX MWJIOTO ADMA He yeTa-
HABJHRAT, & PACYCT 32 [43 IPOH3BOLAT NO UHCAY IKHJBLOS,

OnacHble W TOKCHTECKWE CBORCTDA Tas3a 3acTaBJAIOT MPeAbaBIsiTE 0Co-
GLic TPeGOBAHUA TAKMKE K NMUMEBINERHHAM, rig yt.aAHaB,nHBa}OT razomorpelan-

KiMe TPHOGPLL :

B KMNBIX 3\8HHAX TA30BBEIC HAHTLI ycranasmsulor B KyXHAX BbICOTOFA
e MeHee 2.2 M, HMEILKE ORHO ¢ QOPTOYKON HIH QPpaMyroil H BeHTHIALH-
GHHBIH KAlad, H B 3ABHCHMOCTH OT KyOaTypbl Kvxhu, Tax, Las OJHTH Ha He-
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Puc. 1L1¢7. Boolll raaoapoBajoER b 3AHHE Puc. 11108, Cxema BEYTPHIOMODOH razoeod cetH
I — kpuanika dyTanpa; £— GyTIAp ATA BADYM- ! — razoBaa TIMATA; 2. rOsonHs  KOMOHEAE; § —
RO TWACTH TARONPORONH; F — cTadeHaf THAbLSA; radomLf eueTtins; 4 -~ KpaHel  npofousne; A—
4 — asepKa JKWKa, 5 — SHETYMHOC salovuiciike; FazonpPoBofg, 6 — NN rasoljorold; 7 — BRTHHE-
& — Opoliuna; 7w-xpm;r;& & — COeABHEeHHE CcEap- Ha® BEHTRAALMA

-

THpe KOHPOPKH TPeOYeTCd MHHUMAJILHLIE 00BeM KyXHh 15 M3, aasd OARTH
Ha TpH KoHpopxku — 12 M* 4 oA OJAHTH HaW  Tarala @a Ibeé KOHPOPKHE -~
8 m3. ['azopHle BOLOBATPEBATENAN € OTBOAOM NPOAYKTOR CTOPAHHA B ABIMOXO-
Jbl YCTAHARJMBAIOT B BAHHBIX KOMHATAX, OODCAWHEHHBIX Capysiax H KyX-
X JKHAHX saanuii, TloMenleaus BAHHBIX KOMHAT H 00BeLHHEHHBIX CaHY3-
JOB JIONMHLI HMeTh OGbeM He MeHee 7,0 M® B BEHTMJAIHOEHLIA KalaJl.
Kpome Toro, B 9THX HOMCLIEHHAX NOMMHH OHTh B HHMHEH TaCTH ABEPY pe-
metky mromanep He Menee 0,02 MF HAE 3a30psl MEXAY IBCPBRIO H HGWIOM
TAKOH Ke BOIHYHILL JIBepH AUNZKEHW OTKPHBAThCA Hapyxy. Ilpw mpoexra-
POBAEKH AbIMOXOAOB B HAPYIKHEIX CTEHAX 3[aHWH TONIALA CTEHOK ABIMOXO-
I0B TOJKHA ONPeienaThCs pacdeToM. '

[TpucoegHECIHe TA30BHX BOJIOHAIPEBATENCH H JPYTHX TA30BbIX npréo-
POE X ABIMOXOAAM HeO(XOIHMO DHIMOMHATL TpPYyGaMmH, HSTOTOBNCHBHMH K3
KpoBCALIOH cTasH. CyMmapHas AJAHA TOPHIOHTANBHBIX YHACTKOB COCIHIMH-
TeAbHOM TPYOH BO BIIOBL CTPOSIIMXCS 3NAHHAX AOJKIA OLTE MEEHMAJBHOH
(e Gomee 3 M), a pnHHA BePTHKAJDLIONG YYECTKA — BOZMOMHO Gonbilie {ne
mernee 0,6 M). :

OTBOA UPOAYKTOR CPOPAHHS Ta3a OT GBITOBRIX TA30BBIX MPHOCPOB, nevel
M APYroro rasoBoro oBOpyAOBAHWS, B KOHCTPYKUHH KOTOPOTO NpelyCMOTPCH
OTBOJ [PO/IYKTOB CrOPaHHA B KBMOXOX, CASAYRT IpelycMAaTPHBATD Pa3ae/ib:
HO, T. e. 10 000COOMeHHLIM ABIMOX0AaM.

§ 112. Mcnonb3OBAHME Fa3a HA CTPOKTENLLTRE

Taa memoaL3yeTcd B KOTEABHOH, BO3AYXOH2rpeBaTCAAX AT BPEMEHHOIO
efOorpena H CYIIKH CTPOSIGMXCA SAA#Hfl, THIOBHX Tasosblx nmpufopax H He-
KOTOPBHIX TENJOBBIX YCTAHOBRAX NPCHIBOACTBCIIIOrO HASHAUEHHA. HanGons-
Hiee KOJHYECTRO rasa PacxojyeTcd B KOTeJbHbIX H BO3JYXOHATPELBATEAHX
A1 CYIIKH 3[aBHA.

IIpuMeHentie r43a HA CTPOMTENTBCTBE BBRI'OAHO C TCXHHEQ-9KOEOMHUECKOH
‘TouxH aperus, Tak, BpeMeHHLIHE o60Tpes H CYLIKAa 3A4HUE rasoM no cpabHe-
HHIO ¢ TOCPALIM TOIJIHBOM JAelieBje B 4—D pas, a MO CPABHEHHIO C 3JEKTPA-
sneprreil — 5 8—10 pas. Fa3 nossoxser cosfiaraTe J060H TEMTIePATYRHBLA
PEIKEM B NOMRIIEHHAX, PEeTyIHPYEME BPYUHYIO HAR 4BTUMATHUSCKU.
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Iaz nenecoofipasHo HCOOJAL3OBATh B CTOIOBOHR B AR NPUTOTORICHHS FO-
padelt oAbl [ CTOJOBLIX NPOMBIUEHHOCTh BHITYyCKA€T [asopnie CEKLM-
OHHBIC TAHTH ¢ HAMEKUUOHRLIMY LIEJCBEIMI [OPe/KAMY SHAUATENsH0 DOb-
Hel TEeLIOBOR MOUIHOCTEK), yeM OBITOBHIE YeTHIPEX- H ABYXKOIIPOPOTIHbit
ILARTH.

Iaa nodydelns ropsuell Bojibl NPOMBILIJIEHHOCTE BBINYCKAST NPOTOYHLC
pojoKarpesatesnn Tuia BIIE npousgo/drefBHOCTRI0 OKOJIO 0,1 nfc u eMKo-
cTable BogoHarperatean AB-80 u AI'B-120. Emxocrs poJodarpesaTeach
ATB-80 n AB-120 cootBercreedyn 8Q u 120 &1, Temnepatypa parpeBa BO-
np 1o 95°C, ans warpesa sonp 10 80° € neuhxogum 1 4. Aasa ypuroToBie-
HMA KHOAYCHOH BOAB HCOOJLAYOTCA Ta30RBhe KHNATHILAKRKH KH/L-8M npo-
H3BOAHTeALHOCTRID 150200 J/u n Ap.

a5 noaydesHs raza H3 FOPOACKHX CeTeH K CTPOSWIAXCA 2LaHWHX NPO-
KNa4BIBAIOT BPEMEHHBe PasfopHEC Ta3onpoBOAK. BpeMuendLe PajoIpoBOLL
MOHTHPYIOT ¢ COOIIOACHAEM TIPEBUJ ycTpoHCTDa M SKCIWIyaTANHH rasuBolo
xoasiicTba.

BpeMeHHLIC Ta30MPOBOARI MU,IKAI0¥AI0T K NOCTORHHOMY HAPYIKHOMY Id-
300pORDAY KOAM3M MecT PacXofa raza (0OBYHG D JeCTHHUALIX KJACTKAX).
JAs DA3DOLKH rasa no 9TakaM CTPOSIHEETocH 37akKs B €ro JeCTHHULIA
KJAETKaX [0 Mcpc BO3BeleH:Hs 3LARAA MOHTHPYIOT BpeMeHHLIe CTOSKH. Bun-
3y CTOSIKK ODUCOEIHHAIOT K BPEMEHHOMY MaraCTpaibHOMy rasOlpOBOLY,
YCTAHABIWGAS B HAUANE KAMAOIO CTOAKA zanopkud Kpal. Ha kamxjiom 37a-
We 3/aHKA B CTOAKH. BPE34IOT OTReTBAGHHA C TPYNNOBHIMM OTBOLAMH AJA
IpHCOeAMHEHHA K HiM (HOKAX PA3BOAANME HIMAHTOB. Ha xasxiacw oTBOME
yUTaHABJMBAIOT KPAH (OHH AGJOKHBI HAXOAHTBCHA B 3ankpalCIIHXCA SILUKAX).

Beabmoe npuMeHcHUC B CTPOHTEABCTRBE MOMYUHIH KiAKNWE YIJICBOA0POL-
Hie raspl, ACHAKEE rdsh — 3TO EMeCck YIAesoAQpoIon, KOTOpast Npu CTak-
RAPTHBIX yea0BRAX, T.e. npu 20°C u 101,325 klla, naxoautcs B raaouhpas-
HOM COCTOSHWM, 3 NPH NOHHZEHHH TeMOICPaTypPbl HJAH HesHAUUTCIBHOM I10-
BBICHHH ZaBJAeEus LPeRPAlLEcTCa B AUAKOCTH, YMCHBIIAACH #IPH JTOM B
obheMe Godce yem B 200 pas, uTO NO3BOJMAET TPAKCHOPTHPOBATE €F0 HE TO/b-
KO Nno TpyGam, HO U B CMKOCTHX {uucTepHAaX, Hannaonax). Hlos AuAKOro ra-
38 B HACTOAUIEe BPEMS UCHONLAYIOT 08WYHU GaJIONH EMEOCTRK: GO 1. CyM-
MmapHas macca 0aJ/08a ¢ KHAKUM rasoM &7 kr. Tennora CrOPaHus KUAKG-
ro rasa (nponax-GyTarosofi cMeck} 50000 wllax/Kr.

Kuakufl ras pazausair B 0A4J0HE AJAHA JOCTABKH HX noTpedHuTEeNo Ha
re3opasiaToOuELX crakuuax. TIpoexTHHMH HECTHTYTaMH pa3paboTaHbl TH-
NOBLIC MPOEKTH TA30PASAATOYHHX CT2HUAM CHHIKEHHOTO rasa.

§ 113. Hopmm pacxoga raza, Kparuxe caepsnuy o pacuere
. ra3onpoBoaos

Pacxon raza OnpeAesstioT MO YAearHBM HOPMaMm €ra noTpelicHHA HY
eARHHALY MPOAYKUHH, esunuuy 0OOpPyAOBaHw H/AH H3 paciera ha ORHOTO

HeJOBeKAd.

1::5{;9}‘;:;5:1;;8@'::}3:] PRcIORA r33a Ana nuBe: Hopmnr pacxona rasa ans
u naubonaee pacHpacTpancl-
o Pasxo 1a- HBIX ﬁblrc:rfsmx 1puHOPOR IpH-

: Bedcher B rada. 11.28,
' Faz pacxoayerca B pas-
[lauTe: JHUYHEE ACpUHOAR P02 H Gach
Avyxuondopouiasn 0,7 cyToK icpaBHomepuo.  [lpm
A 12 muxomeix pacxolax rasa ero
ATB-80 ' 0.7 AQAY4aT 00pYHO H3  Tad-
ATBH-120 1.3 ronbAcpHBX  cranuui. Tas-
Knnatsaennx rascesit KHI-8M 2,4 roAbjepl 0PCACTABAAIDT CO-
Bojvgarpesateis - TWPOTOUHNG  AJA 2,5--3 Golt GoJbLIHE ©MKOCTH, TIE
paitl ras XpaHUTCs NMOA AdBAECHEEM
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pwa Ao 0.7 MTla 7 orkyaa no Mepe HAZOOGHOCTH TIOAAETCH B TOPOACKYIO
CeTh.

Tipr pacuere cictem raaocnaux{elmn HEPABHOMEPHOCTE DACKOAA Tazd
VUHTRBACTCA Kosdpiinuer oM HeDaBHOMEDHOCTH, T.e. OTHOIIeHHeM MAaKCH-
MAABLIIOTO PACX0Id K CPeiHeMy 34 ONPeAeseHHHH OTPE30K BPEMEHH {MeC:i,
CYTKM, 4ac),

Pacuetnrifi dacopoll pacxog rasa, amtfe, onpefenseTcy Ao cymMme HOMMK-
HANLHLIX PRCXONOB rasg, APHHHMZeMEX HO TeXHHUSCKHM XaDAKTepPHCTHREM
razornx ppufiopos, ¢ yuerom KozdduuHenTa olHoDpeMeltltocTd #X padoTh
O popmyae

i=m
V=1to X Vini, (11.96)

il

rae R — mjcb-:bnmiem OMUOBPEMEIHOCTH PABOTE TA30NAKEK TPRGN[OR,
V¢ — moMunadsusil pacxos raza ua ot apudop {arperat), HMSJ'TT
M- UMGIO THIOB TAd30BHX NPHOOPROD;

;= URCT0 GAHOTHIRIEY rA30BHK Mpudopar.

Koapdunuenr oaBoepeMeHHOCTH padoThl raz0BoY NpUGOpDE RABHCHT OT
UHCIA VCTAHOBAEGHHLIX TPHOOPOR, HX MOMUOCTH H pexuMa pafotel [aw
HHAKX TOMOB OH IPHHHMAaETCH B 3ABMCHMOUCTH OF YHCHA KBAPTHD B 34aHHH,
THIIA K uHeAa npubopos s Kpaptupe (CHull I1-37-76).

Fuapasaideckuil pacder raszonpoBoia IPOM3BOLAT MO Ta0MALAM HIH HO-
MorpaMmman, Jas raipaBaumeckoro pacuers coctaBNSOT pAcHdCTUYIO CXCMY.
[3 cxeMe YKa3BHIBAIOT AJHIY PACHETHHIX VUACTKOB, (PACOHHKE WaCTI, a[IMaTy-
py W yoraHaBAMRzeMoe ofopyrosanic.  Pacuer HAavMHAlOT ¢ rasonpoeoja
aag vanbonee yaaneHHEHX NPHGOPOCB.

§ 114, Texomxa 6e30NBcCHOCTM NPM CTPOUTERLCTEE M MOHTAMKE BHYTPEHHMX
cHcrem razocHabkeHns. MpaBMNa HX MENQITAHMA W BRHEMKKY

[Tpy CTPOHTENBCTBE H MOHTAXKE FAAGIPOURION, Ma30BLIX NMpHOopo:. 1 ar-
peraron JoixKin cofaolaTtnes TPeOoBaHHUs TeXHHKY 0De30NacHOCTH B CTPO-
ureancree (CHuTT TT1-A11-70}, a Takxe HOPpMLI B OPaBHAA CTPOHTENLNIOIO
IpOH3BOACTBA, YTBepkAeHHBe Tocetpuen CCCP.

PaboTul B T2300MaclbIX MECTAX BEHIONHSIIOT He MEHee 'IeM ABa clecaps.
Mecto ragoouacHex pabor arpamaa}m u oxpansiior. Pabounx cuabxkaior
TPOTUBOra3aMH,

[1py BEImOAHcHUH paboT D KOJMOJLAX H KOT/AORAHAX palouHe HAJEBAKT
MOACA ¢ BEPeBKAMM, KOHIB KOTOPBIX AepiaT HaBepXy Haboadlomme 3a
I POH3BCACTBOM DpaboT.

Padorul mo MOpHCOeXHICIHIO K NeHCTBYIOIUHM TasONpoBOIAM OTHOCHT K
YHCAY [AS00NACHEX, W UX BLIIOJHAKT OPrallH3alHH, IKCIAYATHPYIOUHC Ta-
J0B0C X03SIHCTBO (TOPODE, NOCENKA, NPeiIPHsTTHE).

lazoBvKy PC3KY M CBAPKY lla JeHCTBYIOLIHX Ta3olpoBo/aX NpH PeMOHTe
HIH I[N II!}H(,‘.(:EI[HHP,HHJ-] K HHUM HOBBLX Fa30npolRoIoB HpGH3DO;‘.{HT npH 1aB-
geiny raza 400—i000 T1a, KoTopoe nporepaioT B TEUEHHE BCETO BPEMEHH
KemMoneeERs padotul. Ecan aapaciive CTaHOBHTCS HHIKe HJH BbIIE YHAZAN-
HBIX MPSAEAOR, PE3KyY MW CBAPKY HEDﬁXOﬂIIMD HPCEPATHTL,

BayTpellne TA30NPOBOAK HCIBITHIBALT MOHTAMKHAAN DPIAHUIANHR & TPH-
CYTCTRHM IPCOCTARHTCAA 3aKadydKa., [a30MpOBCAB HHMZKOrO [aBJA€HHSA B
SKHABY H OOLUECTBEHHBIX 3/(2HMHAX  HCMBEITLIBAIOT DBO3AYXOM I'a NPOUIIOCTL
npu napaenuy 100 xIla 119 BHABNEHUA AePEKTOB K HA LLAOTHOCTE LUPH 4B~
nennn h Klla ¢ mojxaoucHHLIMH npubdopamu, HO Oed cuerdunKor. [asompo-
BOJ CUHTAETCH BbLAEPIKARIIEM HCUBITAKHE HA WWIOTHOCTH, eCH NajcHHe J1aB-
JeHUs B HCM B Tevuclide 5 Mun ne npesplmaeT 200 Ta. BayToenHue razonpo-
BoAbl cpedHery jarnenus ao 300 xlla nmoapeprajoT MCNBITAHHIO 11a NPOY-
10CTh Y IVIOTHGCTE BO3/VXOM, d TA30UPCBOJLLI BLICOKOIO AaBJCHH — BLIIC
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300 w a0 1200 xT1a — HCHHITLIEAT Ha IPOUHOCTL BOZOH, 4 HA IJOTHOCTE —
BO3AYXOM, ' .
[{opMBI U POAGKATEALHOCTD MCNBTAHUA Ha NPOUHOCTL M TLIOTHOCTE
BHYTPEHIHX TA30NPOBGAOB CPEAHEro W BLICOKOTG J(ABJCIHA nphteICHL B
CHull 11-37-76. BuigBnexdbie OpA HCOLTAHIK AEPEKTH yCTPAdTOT THABKD
NOCAC CHHMCSHWS 1aBJEHHS B razompobode A0 a¥MOCQEpHOTL. :
Tas0BYI0 CeTh LPHRHMAET B SKC/MYATALHIO KOMUCEHT, azHadseMas 3a-
KASTHKOM, KOMHECCHSI IPOBEPRET: COOTBETCTRAE Ia3oBoH cetd TPOSKTY H TeA-
HKHUECKHM YCMOBUAMH, Ka49ecTBO padoT, NAJAUNE aKTOS 1A CRPLITRE paGoTs
¥ NpOBe/eHALIC KCTBITAREA, 2 TaKiKe COCTOALHE ApMaTypLI U oBopyaoBa-
ars. [IpHeMKa B SKCIVIYATAUHK) OQOPMATETCA AKTOM crienuasibHOR GOPMHE,
K KOTOPOMY JQJIKHA ObiTh NPUAOKeHa COCTBETCTEYRMLANA AOKYMERTALRA.



PA3QEN TPETUA

BEHTMNALLMA 3[AHMHA
Fnasa 20. OBULME CBEREHMA O BEHTHMALMH

§ 115. PurHeHMYSCKKEe OCHOBD! BEHTHIALMM

CoppeMeliLie Yoa0sHs KU3UKN HeloBeka TpedyioT >MHEeKTHBHBIX HCKYC-
CTREHHLIX CPeACTE OJIICDPOBICHYS KOSAYLWIOH cpedbl. 1o Lead CHYKHT
TCXUHEQ BeHTEAALNNI,

K drawropam, Bpejuoc efcTrAe KOTOPEIX ¥CTpaHAeTes ¢ IOMOIIBIO BEIL-
THIAIAH, OTHOCHTCH ! HOLTOYIO TeNI0 {KOHBEKLACIIIOE, BH3bBAOIIES TTO-
BLEUEHNC TCMOSDATYPBl BOZ/yXd) M JY4HCTOE; UsORITOUHLIC DOJSHEE Id-
pLL — BilATA; CA3E K IAPE XHMHUCCKAX BCICCTD COIETOKCHYECKOTO W
PasAPAKAIOUIETO ARACTRIA; TOKCHULCKRT H HETOKCHYCCRAS HMBNIH; pajncak-
THBHHE BEMICCTRA,

PaccMOTpHM KpaTko HCTOUINKH ofpazonaHiud QaKkTOpoB BPEAHOCTH.

UabLiTounte tenyio. Bapocipili 4eJoDeK B CIOKOAHOM COCTORHHM It Hpw
HOPMASBHLIX MHKPOKMTMATHNECKHX VCJIOBHAX BHARIRET B CKPYHAQILYIO
cpeay 85—120 Br. u3 kOTOPLIX B CpelHeM 20% — ronperunef, 55% — ua-
ayveruem 1 25% — Hemapenwem Eaari. KOJHUECTBO KhlIeAACMOro Hesose-
KOM TeHNa HAMCHSCTCS T 3aBHCHMOCTH or (PHSHYECKON HaTPyskn I TCMIC-
paTypul BO3EvXa B nowmenlenad. L4 pacueTon peroMCRAYeTCH NOJBIORATL:
c% AaHHMMW, npubeacniuuyME B Tabda. 1151,

Tadnwua Il Honeuastes Tenna H sRary, BLIGAABRMOS I3 {1 u papocAbisK HOALMH
{MymHMHaMM] B 2ARKCHMOCTH OT HX thMaMHECHOR Harpy3kM ¥ Temnepavrypbl Bo3AyIA 2
nomeuwleru £y By (I, rfu} - :

Tewmeparyps no3fyxa kb HoMelizHan, 90
18 | 20 ] 53 | )y Poos

QHBH i Gu l "‘}ﬂunl UII_ | Qﬁzm I Gu i QHHH1 'u]l___\ GH

DRIRTECHAT NUTPYKiL

B rocrosHHN TOKOH 120 40 &5 41} GO GO ) 75 115

Mpu padate _
nerxail 125

epeniell CROMKIOCTH 135 ilD 105
'I‘[;'H’I{L'*,.J'IUH ’ 185 185 130 | 240 G5 295 41) 355

55 | wn | 78 | 65 | 113 | 40 | 150 | 200
140 | 70 | i85 | 40 | 230 | 280
55 | 415

Tlpnwvenanun: I [pn £--35°C BLLACTCHHD SROOFD Tewla uouth ket (3—10 Br).
2. TIpHushTo Cupinil, 410 KeUMHHE BhileTHIOT B3%, a Acte —u cpeaxen 7o% Teldis
B ORNALC 00 CRABIENHIY ¢ MYIRTHRAM

[lon «AeHHM» TCHJOLLLISACHWEM NOIMMAETCs TOJMDKO TA Yacth Teilla,
BLUEJISCMOTO OPTAHHAMOM YEIOBEKA, KOTapas BOJACHCTBYT ila TODLIMEHHE
TeMIERATYPL BO3AYXA NUMENeHHA (TennooOMed KOHDBeKIHeH H HanyHueuH-
e}, B OTAMUUE QT «CRPLITOrO» Tenuia, HAYUIRrO HA Hemapelie buard, rak
KAK 9TO TCILIO XOTSl M YBCJANYHBAET TeIWINCOACPIRARME BO3AYXa, NO TOUTI
HE OKAXBIBACT BAISHIASA Ha ero TeMICparTypy. BRAeaciud «Crpiutoros TClIE
OOPOACHIIOT 110 t]}('JpM},FJIC Qci:',F:Q,TGN, Br.

CyMMa «7BHOTOS M <CHPLITOTO» TEllld XADARTCPHIYET Moanar  TEIIO,
DLIEAAe MOE UeAOBCKOM T OLPY XEIYIo Cpely. '

B moMmellichuux, rie OuBseT MEero swiaei (spenunlible upe/llpRaTH,
Mara:HHLl, CTONMOBEIE H ,'11_1,)1 POIIOREIACACHUSA COSAH0T HCONATONPHATHRE
YCHOBHS, BDEIHO OTPRAKAICLLHECH Ha CAMOUYBCTRUH, 3AGPOELC H paboToCco-
coOIOCTH JI0ieIl.

13428 153



B nexax # OTACTAY HPOMBILLIEHHKEY TPCANpHATH AsCRITOUIGe  TENIo
BOAHIKAST HUPH SHAUNTCILULIK TEHMOBbUIeSeHNN K MalliHaMy, CTaHKAMH,
NPOH3BOACTBEHAON Aaun2paTypofl, HarpenaTeAbHsIMH Levamd, TPYGONpPORO-
JAMA, HATRCTLIMH M3JCJHHAMH, OCTHIBARIHMY D IOMEUICHUN, KLY, OT
CORNEMIION Pa AN o OT APYTHX HCTOUHHKOR Tenra. 11pH OTCYTCTRUH BEw-
TS LHEePEeTICSHHbE W APYPHC TCHAOBBLIENZHAA 254N TRILR0 D0BLIHA-
(0T TEeMEGEDATYPY DBO3AVXA H BATPYAHHIOT TPOLESC TEPMOPErVAsiing 1 Opra-
Hyi4AIC U@JA0Bera M, KPOMe TOPO, MOTYT OTPHLATEINHO RAHATD Iid TEXHOMOTH- .
GCCKUE IPOLUCCC NPOH3BOACTEA.

HibLitouknie BOAsOBe Napbi -— BAAri, KounuecTBo BLIENAEMOID Opra-
HIAMOM 9ed0BeKd BOISIHOTO Hapa TPH YMEperHOH Temueparype B03Iyxa H
HeGoanaon (HR3HYCCKOH narpyske cocrardaser 40—75 v/ Tlpn pricoxoi
TEMACPATYPE CPeilbl KRABJAERIC BAATH MCKCT Boapacre ac 150 r/4 4 Goas-
e {er. tada, LHI1). Madwroudos codcpiHallie BOJFHBIX 1APOB & BOZLYXC

MOMET  DOSIHKHYTh B lloke-

Tafnnua 12 Wawenenxe CocTaRa BOIAYEA no  lleiHK 34aHEH O0UICCTDEHHO-

T, o ar -

efineny, % TO HA3HATEHHH, eCcal B HCM
npebLipacT  OOJALLIOE  HHEND

Brimmisasn-

flgeTAnabe 1aCTH BANINAsMOro MOTE JHARH, 2 TaKE § UeXdX H oT1-
. Aemax MHOMHX  NROMDLHIILICIE-
HETX OPCANPUIATEA.

Kueaonon 20,9 16,4

AsaT ' 7813 6,09 Coueranne Goaclliofi sra-
VEeRHCROTA 0,03 3,57 FKHOCTH LO3JAVEA W BRICOKOH
Apro, neod W ApyIuC 0,54 r.or ero TeMHEFATYPL BAUACT Ha
HAEPTIiAE THau Iponece HMCNapeHns: 0Tnada

TELTA Behapenued ¥ Manoge-
Ka YMeHbgeTes, H B eIc Op-
TouMaME HEXANAHSACTOA TOEIO. [TodninaHHad BAAKIOCTh BO3AYXE NpH HHA-
KOB TeMOepaType BLIBLIDSCT OXJAQMKANWE OPFaHu3Ma, 1aK KaK BJAsiHAA Ko-
W U BAQENLIE 803ayx Onsiee TEONONDORQAIRL :

Mg U30LITOUNGH BAATe B BORIyXe LOMCLECLHE 0 TeMTeparType Huxe
TOMEH PHICh [JG})HS}TCTCH TYMAli H3 BOAAVRX H4POE, W OHH KCIASICHDY.OTCH
Hil OPPAXKAANMNX KONCTPYRUNAX 3MALKHS, YTO HX NPan/Ies[:eMTHHC PS3PY-
ae. :

Fazel W napet, Yed0BCK B COCTOSIMHM TIOKOR B Tenenic 1w BALIX&ET H
ReaRiXaeT B cpertenr 500 4 soziyxa. lipy JHxaHiy COCTAB BO3MYXd Ha-
mengercs {Tata. TTL2}. '

{Cofcpxanne VIJARKHEADTM B BO3JIYNC, G/ OHO OOYCAORIHEACTCA PC-
GriBAHMEM JIQICH B IOMEIMSHUH, MOKeT CIYKHTD NOKa3aTe eM 3arpisnu i
BOZLVXA 8 Pe3yJbTaTe MH3IEASNTENBHOCTH OPraHaMa YCI0DCKa.

B mexax W OTA2daX NPOMBULICIILIX DPEIIPUSTHHE BOZNYX 3ATPASHATTCA
FAYBELIM 00DAa3cy TA3AMH I EDAMH, COPASYIOWIHMHCA TPE NPUTEKEHMH
TENHOAIIGECKHX IPOHECcCOB. MHCTHe T43bl W [D@pL, BLUCIIIOMACSA B BO3-
AVY IPOY2ROICTHREHHOTO TIOMCUICIINE, OACHE! LJIH 3;(0D0BBS HCICOCKA.

Bluhn B WHEPOOPIAHAZIMEL, Bpem{ﬂc BJHANKEe IIa 3Z0POBLE He0neia
ONAZLIBALT invib, HAXON#IMAazcs 8 Boziyxe. HauGoace opacna jgas opra-
MEMa GeiCReKA NbUih, COAepHallad ABYSKHCL kKpemund (5i0z). w acee-
FOBLE. £ . ARIKC MLIAEL SACBHTHIX Benlecth (OKHCL cponila b An.}. Memwnai-
PG UACTHNLH CEMINOEON DLIAH, NONaplide B OPTAHHRM, BLITLIBAIGT XPOUH-
HCCHOE OTRaBacHLC,

TApeTHOCTE MK/ SABUCHT TAKN® W OT 00 KPYIHOCTH W GOPMLL YCM M&ab:
ye ALIADL i YeM GOTpee ec hopwma, Ten oHa ppealiee (OHACHRR), TaK KAK MO-
ST TAYGOKO TPOHUESTD B ABHXATONBHEC ny T, CHCAYeT, HDOMe 270r0, NMETD
5 BIJLY, MTO HEeKOTOPhle BHALI DAY B GUPSLeABHEDA KONIEHTPALHI DIDL-
BOCTTACHLLL ) '

Cuenn BAKINM TOKA3ATEIEM CLHETAPHOTo COCTICRUFS BO3/yxa B RO-
MOLIE AN GRIRCTOSE KOIHGCCTRO HSXOINMNINCA B Hex MHKDOOPrallisMob.
Micno HX VREDMHBICTCS [pH 3arpAsHCNNR BOSAYEA dbno. BO3Iyx cun-
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TaeTes AFPAIHCHELIM, ecai B | M waxonutes Gonee 4500 muwpoopra-
HH3MOH.

Papnoakrupupie BEUCCTRA, JUIPABHCHHUA PAIHOAKTHBHBEIMHE BeiliCCTBAMA
nog06Hb VONYHBIM NPOMLIMIIEHIILM XHMHUSCKUM 3alDASHCHUAM, HO OTaH-
HaleTes OT UHX MOBHIHEHHOA TOKCHYHOCTLIO; MPH CHOMICHMWI i OONLUIOM
KOAHYECTBE OHKH MODYT DPEACTABAATh OIECHOTh DALHOAKTHBHOID UOPAEC-
A, Bovgdue pajinoakruBHEX IPHMECEH Ha 3J0Pokbe TEAODCRL JOCTOMH-
HO H3YHJACTCA It TILATAABHO APOBEPHETCS: _

Camvrapunivn wopmami {CI1 245-71) yeranoBICHW NPeieapHOL Auny-
CTRMbBIE KOHLEHTPZUHA A BO3ZYXE (OMEIUEHHR BDeNHbX 1'as0E, MapoB, MbiIk
H APYIHX 23po3osiell B 30He pebnnanid 9eq0Bea,

Hiie mpuBeeRb BCARYHITH fIPeA@ibHO LGTYCTHMLIX KOHLGEHTRALNE He-
KOTOPBIX BPCAHBIX Ta30B, [I4P0E H HEIH, MI/M7:

AVMEIY & . v v a e e e e s 20 Awmummy . . L . . . o .3

Benzi TGOANBHBIH  CJHHLEBLH,

Kpekulr u JIp. (B nepecuere ua C) 106 Huine rpadkla . 2
Bewson . . . . . . . . . . . 20 AcBeCcToBaN LR M OTTEVIL CHleilfat-
Aurpows . . . . . . . . .. 30D flam, coxepaaurad Oonee 104, ac-
Orues yraepofa - . . . .« . . 20 BOCTO .« . o e e e b
Oxpeb »PuicHa . . . . - - - . | FTuns nementa, TAHH, MEHERANOBE H
Pryen MeTadmpueckas . . . . . 0,01 HX oMeCed, He COLGRDHALHNA  cBu-
Cepomafopoa . . . .+ o« .« - - 10 Goawol S0, . . . . L L . &
Xaop . . .+ . .00 . I CRWHAL M €I HOUPIALIUecKES C0-

OMHEHHA .« .« o« o v - o+ - - DO

§ 116. Onpagenenne vpabyemoro sosgyxcobmata

Bosayxoo6MesoM HaszbBaeTes YACTHYHAN HAH NOJAHax 38MeHa BO3RYXI,
COMEPIKBIIEr0 BPCAHLIC BLLLIEJEHHS, YUCThiM aTMOCHCPNLIM BOSLYXOM, FIWIE
orpetenenis TpelysMore BOIAYX00OMeHa AOVIXKHbL OETh H33CCTIR CJAe-
AYIOIIAE FCXGANLIC LAHHEe: KOAWYeCTRO BPCHULIX BEIAESEHHH {rena, Bad-
I, TA30B B OAp0R) & ! 4, MONYCTHMOe KOJIHIeCT:EO BPCLHIAX poitecte B 1 oW?
BO3AYYA MOMEMWeHAN] KOANUerTBY BPCHHEIX CRHUIGVIEHHUIE, COLCPKAINCT b
1 M? BO3AYX4, HOARRACMOTO B DOMELLRHUL, _

KoAHUSCTBO BOS,AVXA, DOMABACMOrC HJH yiaaseMorn 3a 1 W 53 nomene.
HH, OTHCCCINIOG K €F0 BEYT[EHHeH KyGaType, OPHHSATO HBAZnHaATh HDATUU-
CoThI0 Boztyxcofmcda. [1pn stoM 3makom (+4j 06031a4aeTCA BE3AY X 000-
MCIl 10 fIPHTOKY, 4 3HaK0M {—) — MO BLITAXEKE, T. &.

e (111.1)

Tak, ecay roRopsT, MTO KPaTtHOCTh BO3XyxNOiMeH4 pabila, HanpHaMep,
42 1 —3, TO 2TO SHAWUT, 4TO 18 310 DOMCWCNEe 38 1 1 IojaeTes ABYRPATIIoe
¥ oyAAseTes 13 HOTO TPeXipatHoe ® olheMy NOMCINCUMS KONHTECTBO hii-
I¥Xa.

Peimup vpasnenre (IIL1} B ornomendn L. T0AYUHM BBID@KCHHE JA3R
onpejgedert Gidnhesra TIPHTORE WD BRITAXKGH 1P ofOmecOMeliioll BoHTH-
JAALGEM,

Boadyxoo0Mel b NOMOIMEHHAX JKUAKX 1 0GMCCTBEHABX 3RaHEH OGWIHO
oNpeAeNSETCS 11 KPATHOCTH BO3AYXCOOMEHA njan MO YCTAIOBJUHOH HOD-
MO BO2AYXOOOMEHA HA 0LH0M HESDBOKA (M. ODHA, 3).

HeofxoauMuil po2AyXoosMen Ly, M%H, N0 rasopulM BPeRHBIM BblieJg-
HUAM OHPeIEIHETes Mo (BOPavie '

fop ——K-—"“"* . {I11.2)
Knuu”‘“‘(np

riae K —— BCCOROS KUJIKUSCTBO TAT0B, BHACTRIILUNCE B MUMCWICINH, wmrfu;
R qpa — OPCACHRHT AOTYCTUMAT KOHNEHTDALNA TAI0E, mrime;
Kanp ~— LOHUCHTPRUICH TA30B 8 IPHTOTHOM BOIAYXE, MM,
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Jas KHABX H OGUIECTRERHEIX 3JANHI ONPeNeNIHTh KOZAYX0OGGMel, He-
XOA8 W3 COAepIKAlHA B BO3AVXe YIMGKHCIOTLI COz, HETPYIHO, HOCKOIRKY
M3BECTHO MHCAO JI0jel, nNpefHBaloUIix B nomellgnnd. 31HauiTe b0 CI0XK-
Hee ONPEAENHTEL BO31yXoo(MeH TO FAJOBHIM BPReIHMM  SBUIEJICHHAM 244
Hp(.)l-LBBUJLC'I‘BEHHbIX HOMEHILGHHﬁ, TAK KAK KOAHYCCTDRO BREASJIAHIILIHACH B WHX
TAa30D JABHCHT OF TeXHOIOIWIeCKoro TPOL&Lea, xapakrepa OpOH3BCACTBRH-
HOro 0GOPYAOBAKUS H CTEHEeHH erg TCPMCTH3IANNH. Jas olpeaeficHa Kol
YCCTBEA Tas0BLIX BPCANBIX DEIASJIEHKI [IONBIYIOTCA  TEOPCTHUIECKUMY Tinfl-
CUCTAMH KM MIPOBEPEHHEIMM SKCMCPHMENTAABHEIME AAHHLIME, B IEXOTODLIR
CAYVHAAX I'II}T’IXO,{[HTCH CTABHTE AJH 3TCrO COLHAJLILIe OIEBITEL

Beanuupa Heofixoaumoro posayXxoodmena Lo, M%/d4, HCXOAN H3 Colep-
AaHUA B BO3AYXE BOISAHEY 4pOs, OPeIetgcTCa N0 GopMyJie

C .
L= , 111.3
4 {ehyy — dyp) p ( )
rae (0 — Macea BOAHTLIX TapoR, BRJISASI0IILEXCA B LOMCIIEITHE, rfu:
dyp — BANIDCOACPAGINE ROARYXE, YIAMACMOTD 33 NOMEMUERHS, TJKr CYXOTL BU3AYXA,
dyp ~— BAArQCOACPIKANHE TRHTOUHOLO BU3AY XA, U/KT CYXOre RIAAYXAL
f — MIOTIOCTD MPMTOYHOTO BOBAYXY, KE/M%.

THIrHeHHICCKEMHE HOPMAMIL YUTAHORJEHDI HC BAATOCOLEDKEHYE BO3IYXA,
4 ero OTHOCHTe/hHAS BAAKIOCTh H TeMmneparyps. Tio sTuM JauHBIM Clpe-
JeadacTCA paarocoaepxanve d {(cm. § 19).

Jlast nowmenienuit ¢ u3OETOUHON BAAlOt {TeaTpop, CTOIOBBIX, GaHh, apa-
UCHHLIX H T. II.) BozayXoo(MeH HCOOXOAHM He TOJBKC B CAHUTAPIIO-THIHEHH-
QECKHX Heddx, H0 U KaK MepOUpHATHE, NpeloXpalsaloliee OT HOPHH H pas-
PYLIEHNS CTPOHTENhHBIC KOUCTPYRINH 3AaHHA.

MAaa onpenedeHns o6beMa BERTHAANKOINONO BO3AyXxa HO Ha{GLITOYNOMY
Tenay TpedyeTes 3HAThL KOJHYECTBO Teltna, TOCTYIaIouero B noMellekse ov
PA3JAHUHELX HCTOYHAWKOB (NPHXOX tenaa), Qup, BT, 1 KOAHYCCTRO Tellsla, pac-
XOAYCMOTO 11a BOSMELLEHYE NOTEph YCPC3 OIPAMICHHS 2iunii B APYTHE Le-
A, Qpacxs BT. Pasnocts Qup—Qpacx™=Cmso ¥ BLIPAKALT KOJLHECTBO  TEN-
aa, Br, koTopoe pier Ha HArpebanie BO3Ayxd B NOMEIISHHE 1 JAGAHG yii-
TLIBATLCA [PH OIIpeleeHHH BO3/yXoo0MCHA. :

Heofixoqumoft 3o3gyxeo0MeH No M3OBTOUHOMY TEIY OHNPEARINUTCH NG

topmyne

3.6000G
L” _ ‘2113[ , {111;.4]
pe by = top)

e (oo — R3GRITOUHOE TCMIO, BT;
() — MAOTHOCTL BOZMYXY, KIfm?;
¢~ TenapenkoeTe Bosgyxa, kllm/(rr-Kj;
fyn — TCMUCPATYpA yaalanemora eoafyia, “C;
fnp — TEMULCPATYPE NPHTOYRATO BOZAYXY, "L
3,6 - xoagdunrert neperota ennunn Br v kJlxfa.
B xuaux ¥ OOSILIeCTBRHHELIX 3/ 8HMAX OCHOBHILIM HCTOMHHKOM TEILIOHH-
feneupd ABANLCA mogH. QYeBEAHO, H3SHTOYAne Tenao (us, DT, Gyaer
paBHO

Quag = MQupn — Qpaix; (T11.5)

FiE 71— YU 0 AcH;
Quwn — TNIOSLLIENONHE {(SBHOE} 0TI TET0BEKOM, Br;
Upoey - TOTEDN Tema ToMeUieHHeM, BT.

B oTauuMe or KAALX K OUIIECTBEHHBLX  5/@HHil B IPOH3BONCTROHHEIX
SIAIEAX MCTOUHHKH, BRASNAWIIINE M TIOTJOLLAIONIHEe TENJD, HEChNa Pasio-
ofpasHel. 310 BLI3LDACT HCOGXOIMOCTE COLTARIATL N0 NPOHSBOILTECENNMM
NOMEIIeHHEM ¥eil0kbie HATaHCH, T. ¢ BRIIBAATD ge BAML NOCTYIMIEHHA
H pacxeia Ternja.

PuaceMOTPHM OCHOBIEIC HCTOURHKH UOCTYIIERHA H pacXola Temad,

Tenno, coiaeasiemoe Jieasmn, ¢, Br. Denwmua renicsufenenns 3T0ro
BUIa 34BHCHT [JIABHEIM OGP430M OF X4paKTepa BHIOMHAEMOH JIOALMU pa-
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GOTLL 31 TEMILPETYPHO-BIAKHEOCTHOrQ COCTOSHEA BosaviIoh cpenu. B co-
BPEMCHHLIN MPOH3BOLCTE2HHAX TOMCUISTIINAX, OCODEHHO B FOPIYHE uexax,
D10 TEILIORBLISTCHHE COLTABASET JAM L QUCHD [COONBIGOH [HPOIEHT COULCTO
FOUIESCTEE TOITE, BhEMVCMOrG APYTUME HCTDSHRKEMIL, BOJTOMY eio #ac
TO Ko YVUHTHIBAIOT. '

TenfoBwipesenun or odopyaosaxng, (i, Br {37eKTpOABHTATEICH, Ma-
CUIWH, CTANKOB H T. 1), IPOMCXOIAIIHC D pe3yALTATE Hepexola MeXaHHIeCK
JHEPLHN B TERADEYIO, ONPERILIKIOT, CONTACHO HIEPBOMY JUKOTY TCPMOJIHLA-
MHIKH, 1O DopMyTe
Q- B0y, (111.6)

rae Nype — VOTANOBOUHAR MOUWLOCTH aMeKTROLRNraTeae, kBT
1[1 — I-.'UEJE'}WIJI«ILI.I-‘IE‘HT, y=u-11-mnarom,;»1ﬁ HEMOTBADBENUE MOLEIOCTH, CTEIERb 3dIPpYIsH, GIHORDE-
WERNOCTE Pal0oThl SICKTPOABHTATARCH, ACCHMH.HUHD TE1d, RHIRIACMOTO pBOpYANRAHHEM,
gozfyxGy  nowewcwd, p=01-023 111 MEXQMUUCCHHX  H MEXaHuCDOpOYREY  IeXUR
W npmsLnr puenus 0,25
TenaI0BLACAeNEa 0T RArPCTLIN KOBEPXHOCTEH CYHIMIOK, meuei, amiana-
TG, PACTIONGKENHsIX B NoMemenny, Q, Br. KoangecTno Temaa, pepeLabie-
MOTIG HCPC3 CTEIKH  HAUPERATEJNDHLIX fleyef, CyIANOK, KOTJIOB, amudpaTon
M T. IL., MOXKET OLITL OMpPefeaeHe TehINTCXIRMECKHNM PACUeTOM allajIordi-
o pacuetTy MOTCph  TeMaa  Yeped  orpamjiends  SHaHHd. Hywuo, o
Hak(, OTMCTHTDL, YTO BCISACTEME pasnec(pasnd »Tux TernoBUX YCTaHoBON,
ASAUTIIONO PesvMa HX paloThi, BMisknd Ha TCILIONePeiauy MEOMIX dan-
YOLOB PACHET MOJKET OblTh JICBOJILIIC CULOAHBIAL
TTpy pacuctc CHETEM DEHTHAHLEY HACTO HOMBL3YIOTCA LHPOREPCHILIMUE Ski-
NepUMEHTATBHBMY JIAHHLIMK TerJIOBOre GandHca MOMEIMERNST HaK onyoJn-
KOBAWHLIMH © JAUTCPATYPE AAHHBIMI TEILIOBBIX HCHHTAHHE TenaonoTpe-
aareners oiopy oRaHuA.
IS mpuMEDA APRECLEM HEKOTOPLEe VEPYUHEHURE H3MCPHTENH Telno-
ELieIeHER, enyGaHEOBAIEEE B CHeitHANLIOH JHTepaType. B MapTCloBCRiy
neXax METIANVPIRACCRGH MROMEULIRHEREOCTH K3 1T BHIIJABISAEMON CTadi
sprenderea tenaa 0,7—1,0 MBr. B uyrynonurtefiHeix jiexax obLlue Temao-
slapenenps {a | 3AMHBAEMOro MeTaana coctanasmor 0,3—0,4 MBr. B co-
BDOMEHIILEE KWY3IHeUatx Jexax, oSONY TORAHNX (1eUaMH, MOJIOTAMP H ipoc-
Covid, TETAOBLIACTENHT B OKPYRAKGILYI  Cpeay koaedawores B MPelsax
W0 —A0% Teudsd TONNHARA.
Ternno, CResfemMoe HCTOAHRKOM BCKYCCTBERRero ocnemenus, (4, BT.
TERACRLCACHEA 2TOrO BHAA oIpec. 0T o GOpMyac
Q, = 1000.V,, (I1E.7)
Pic Ny CYyMMapEag wOMFOCTL UoToulAKoL copelleHns, kiT. '

Teiio, BHACANCHMOS KCTOUHMKOM HCKYCCTBEHHOTG OCBewenws, (Q; Br.
FLOMNYECTED TENAA, UOCTYI2IDIICTO B [OMEIMeHMe OF CONHCUICH paiuality,
TN Z0 QOPMYAaM:

OA¥ QUTERJEHARIX TORCPXICCTEH, OCBRIEHH A COMTIIICH,

Qo= lkalrr gc | kally — 1w} F; {115
I OCTERAR MW WX OBCPXHOCTEH, HAXONSIEXCH b Teilil,
Ry == Ve by g - 22 (it — ()1 F (111 9}

TAL Ge, §p — KOAUTECTBO TCWUNE, NOCTFNAIOIETD B TOMeINLNIe OT CONECLNON PALMANHG 9e
pr3 1 M2 ofuaors QAR PHUrQ CTORIE OKOH, GERCHICHIMX COAHLUNM  HAR HOROLANNERC
u Tenn, Drfme:
ite, ke — koapOHLHENTH, YURTLIRROILHC CGOTBETLTRCEHO  JULCUEIGRY  RTCROE nepemaeTanMIl
pav M 3arpazena aTMocieDs; :
fre, kv - KOSGDWIHEHTHE, VYUTLBAWIFC CONTRETCTBCING HymoUCtile TENNONOCTYHARHHA 38
pUET COMLRUMON PAANOURA LPH GPAMEHElHH OCTERICHHY, UTGiliuro 0T OCTeRAeRHR N3 i
CTGEOLT QLHHAPHATO CTERE, :
by — ROBGMIHENT TEMGOLCpesayd cotekaenna, Br/(m”-K);
F oo naomegh TROEMA B CTPORTCILINOE KONCTRYKIIIN.

ﬁpn pacyetTe CHLTEM BOHTHAAIMH TMOCTYINICHEE Ter s 33 SHeT TCTLTONe-

peadud OKUH (BTOpOH WIEH B IIPABOH 4acTH gopuys LIS o JTLY) ne yun-
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THBAETCH. 3HATCHAS §o, gy W KO3GMHINCHTOD, BXOAIEY B dopmyitl (T1LE)
y (111.9), OpHIMMAIOT [0 AaHdbM CHPAROSHON JANTCRATYDRa (Cxi Lhpanc-
HHK IpOeKTHPORINEKE, 4. 11 M., 1978, raapa 2).

TenaonocTynJeHre oy CONHewHOH pajuanni, corgaceo CHrll, yuuTLl-
BACTCH B TCIJIODOM SafaHCce NOMeunleHM# TPy Hapy:KIoH TeMIepartype
+10° 1 soiue. ConHeuHas pafHAUHS YePe3 CTeHB! HE ydHTHBEACTCI.

3a pacueTHOE KOJAKMHECTEO TellJ#, MOCTYMAIONRrO B TOM2IHeHKe 54 CHET
CONREVHOH pafdalli, IPpHIHMaeTcd O0AbIIAR 13 JBYX CACAYIOWAR BeAHE
a) TeILIOHOCTYIIJISHHA “epes OCTEKNESHHYR HOREPXHOCTE, PACUOJDKEHHYIO B
OXHON CTCHE, B CYMMC ¢ TENAONOCTYIJIEHHEM Yepes NOKPLITHC W POHAPE HIH
6) V0% TensmonceTyudicHdy Yepes cCTCKAeIIHe NOBEPNHOUTH, PACIOIOXKCI-
FALIC B OASYX B3AHMHO HeplNeHAWKYJSPHBIX Credax NOMCIICUHSA, BHIIWAs W
Tenjo, FOCTYIEAIDLee depe3 o0ayuacMLie TOBCPXHOCTH (GWGHApA H ODOKPHITHA.

31auUTeIBI0 CHIKAKTCH TENJOMOCTYIACHEA Yepe3 OKHA [PH yUTanoR-
KO FAGCeOR B OADYTHX SQIMHTHEIX [POTHBOUHCONWIMOHHLIX VCTPOHCTE.

Jas ymeHBHICHRA TETAOROCTYIICHHS Yepes TOKPHITHA {PEeRGMCHIYETCH
MpeYCMATDUBATE MODONPUSATHS, CHUKAIGUIAC TCMEOEPATYRY KPOR/IH! CMa-
SH2AHNC KPOBAH BOAOH, MOKDLITHC CMRIHAMBHNMH COCTABAME I AD.

Kp{_}iﬂﬁ llIJHHL‘.,{LL‘.HHbIX HUTOVHIFZOG TCH.?IOBI:I,E[@JIEHI’]}I B paae C.-'_{}T‘-IE[CT:‘; LH R
YOURTOR YHHTBIBATE TRIWIO, BELAETS I e0A TTPH GCTLHBANUN HArPRThLX B Tipo-
noUe HPPOMIKOALTER MATCPHAIOD H Rajenuilts TenAOBRISICHER OT NROSYVE-
Cop STODAHHSA, TIOCTYHAKNNME B MOMCICHHA, TENJOBBIACTSHHS H3IYyUCHICM
HopEZ OVKPRITHE RAFPY30UILie OTBEPCTUS; TeNAMURHIIAITHIA 3aTPy20UHbiH
ARepraMH fedel # ap. ,

licpexonliy ¥ HOTOYIHKAM BO3MOMKHOLO UOIMIOIICHM: Te0ag, T. €. K pac-
NiARGE vaeTe Tenaosoro Hanascea.

Torepu Tenna uepea Kapymuste orpamaenns (0[). Meroms ompegese.
LG AGUEPE TEITE Wa3A0Kerh B raape 12, B Xormeance mpeis rojn 1emno-
HOTCPH KAk HMEIOIHEe JHaUeHHe AJY Telli0BOro O2Mauci TMOMEeBICHKG Cie-
) ‘ ‘3"'—H'i'l‘hT BT h.

Pacxon TemAa Ha MCnApesne BAarn ¢ oTKpuitolt merepxmoers (Y
Facxoy TenStd B 2r0M CJAYYAC VHHTLIBAETCH TOFAA, HOMAR TeKURTATYRE He-
NapaolNeRCa BOIE HHME TEeMNCpPATYPR OKDPYMKQIOUICTO BO3ZYXE, HO Bbllie
TeR e PATY PB POYIGE POCLL

Pacxoa tenaa @, Br, onpesendior no hopmy.ae

Gr

S — HIL 1
Q. 1000 (HI. 10)

rae {7 — KoJHmecTRn WenapHBMmedics Bauark, T
r — Tenaora genapeRns, wIL/KE

KpoMe paccMOTPeHHBIX HCTGUHAKOR MOTJOMICHHA TCOAd B PACKOAHOH
HACTH TEAGHOre (AJ21ICa HOMENSHHS MOIYT OWTh CuejYIOUIES BHAL pac-
Yoma Temda: Ha HATperRaHie BHOCAMUIX B MOMELIENHES MATeDHaJs0#d W niy-
haGnuraTos; HA HarpeBanHe TPAHCHOOPTHHIX CPEACTS, BLCIKGIOMLUX B 10-
MeineHHe (RaIUKOB, ABTOKPAHOD, aBTOMAILIH H 4P. ).

MeponpusTtug 1m0 Sopsle ¢ 2aNBISHHOCTLIO BO3AYXA MOMeIleHHE onpe-
ARLAOT HA OCHODC IAUNEIX TEXHOMOTOB M HOpM npaextupoadds. [Ipyn s10M
TBTAIIee oHOPYLCEAHAE PEPMETHSHPYIOT, a BETHISIHI0 JoKagusywr, Jlis
ICKAAU3aUWE NLIASBRASIAIONIEX O43roE NDHMEHAIT Pa3MHYRbLEe YKPRITH
CiuieoBMERHY 0 BeHTRIANNID 104 GOpLOsl ¢ MBUILID HCIOABIYIOT OUERb P2i-
kg, OcyliesTsIgn 051100 MEHHYHD KEHTHNAUHIO, CACAYCT UMETh B BUAY, T
WRYIERIE M TAKCILIC BRECIUCHIEE B BOZOYXe HACTYIA, #hNa1ad U3 peaiyia,
GLICTPO OVEAAINT Ha DARJHUHBIX MOBECPXHOCTSX M TOMLXO Meabilaiitine nepe-
“CINMBRIGTSA € BOJAYXOM H, MOACOHOD rasaM, PasHOCHATCH TOHAMU 16 (HOMe-
CIRHWY, YEACTAYH B IHDKYJIALTH.

DOonyCcTHMAS KOHIUEETDANNY NBAR B BO3AyXe Dadouel 20HBL NPOHIRO/L-
crne HHDEE BOMCHRHRA NPHHKMAETCA COMMACHO JACHCTUYIOMEM HOPMaM,
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§ 4117. NMousartwe o cnocobax oprankilaumn Basgyxoobmena
W IVPORCTEE CHOTEM BOHTHARLKHH

BosAyitHas cpeid B YOMEIeHHH, YIOBACTBOPAIOLLAN CaHUTAPUBIM HOP-
waM, 0OECOCYHBACTC B PE3YAbTaTe YAAHeHHH 3arpA3HCIUIIOTO BO3LYx: H3
NOMELIEHHS H 044N GHCTOro HAPYIKIOTO BO3AYXAa. COOTRETCTBEHHG STOMY
CHCTCMEL BCITHISIHY I0ADA3ASAANT KA ALITAMHELIC H IPHTOMIDIEC.

My cnocody nepeMellellHa YAa AeMOoro U3 NOMEIIeHHN H oJAaBagMory 8
QOMEINEHHS BOZAYXA PAXHUAKIT BCUTHAAUHIO eCcTeCTBeHHYr (Heopralikio-
BAHHYIO H opraﬂuaosalmyro) H MEXAHHUELKYID (mcaycurnunmo)

IToa HeopraHH3aoBaHHOH CCTCCTEEHHON BCHTHJSLIHER 1i0RAMAIOT BOZMYXG-
GOMON & TMOMI[eHHAX, UPOHCXOAALIME 104 DBJAHAINEM PA3HOCTH AdBfei
Hapyxa0ro o BAYTRCHHCIO BO3AYRL H e HeTwus Bevpa 4opes HeILAOTHS T
OFpaM AAIVILIEX KOHCTPYKIMH, & TaKiKe PN OTKPHIBAKNU qopiroter, Gpamyr
1 mae*peu BoaayxoobMen, MPOACKOASIIKE TAKKC MOL BHGIHACM PARHOCTI!
JAaBJeHHll H2PYKHOrO ¥ BHYTPCHHCIO BO3SLYXA M AeHCTHUs BCTPa, 10 Hepo:
crenHalLEO YeTPOeIlble B HAPYRublX OTMPAKIACHUAX (PPAMYTH, CTEIERL O
KPBITHA EOTOPHIX € RAAIOH CTOPOHBL 3NAHMA PEryIHPYCTCH, HBAACTCA Bid-
THOAUNEH eCTECTBEHHOH, HU OPrani30Ballion. JTOT BWA BEHTHNALMH UA3H-
BASTCH a¥PaUHCH.

Mexaupueckol, I HCKYCCTBEHHOH, BeRTA/MIEH HA3LIDaeTLs cnocoh
OOCAAYK BOZAVRA B LIOMENEAHE I YAAJLCUHT H3 HEr0 ¢ NOMOMBI0 BCITHAS-
tTopa. Takoh ¢nocod Doaﬁyhooﬁmem suagerces 60JeC COBePUISHHbIM, TAK KAk
BO3AVX, MOjaBaeMblii B NOMelleHHe, MOMeT ORTh CHCUHAJLIC OOATOTGE.
JEHHLIM B OTHOIIEHEHH €TI0 YHETOTHL, TCMICPATYPHI H BIIAKHUCTH.

CHereMnpl MCXAHHYECKOR BeHTHIAIHH, aBTOMATHYECKH [MOTULPKARAR-
LHC B NOMEHISHMHX MEeTEOPONCTHYSCKIie YOTOBMN HA ypOBHe 3aJallluX HE-
2ABHCHMO OT H2MENAIOUHACA IapaMeTpoB BHOILEH BO3AYILHON CPejIh, HG-
JHBAIOTCH  CHeTeMaMi  KOIRMBIHOHHDOBEHKA  BUSAYXA {conmtlon - YO
Ja0Bke).

Mo coceoly opraHdsalik BO3 yxouimMeHs s MOMCICHHAY BeHTHAAL N
MOIOT ObITL O0TLEl, MecTHON, JOKATEIUNYIOHIeH, CMetnki0l 11 aBapHillon,

O6ias DenTHASLHY, Hashpaesas o0LCCOMCIUIOR, IPEIYCMBTPIRACT I
A COZAAHNN  OAHEAKODLIX  YCAOBHIL  BOSIyHUIGR CpClll (TeMHepatyp,
HJIﬂ}KHO"TH OECTOTEH BO3jiyas H aro NOABHMHOIT ] By pBeeM TIOMCLUICITFI.

NABHDBEM oGpasoy b pabouelt sone (A=1,0—2 M OT moaa) {(puc, TIL1, aj}.
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T osnur sETasHol, 2 — BO3LYVWIHLILL LVLU!

| - F = BEHTHIATOP AAA YRAACHHER n]n-'.):lm'r(‘.Teﬁ:
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MecTias BeHTHAAUHA CO3/4aeT MeCTHRe {Ha padounx Mecrax), orsedato-
uiHe PHEMeHUUYCCKHM TPeOoBanHAM VCJAOBUA DOJAYIGHCOH Cpedbl, OTJIRTHEE OT
YCJAOBHH B OCTAJMBHON YACTH NOMEemeHHs. ITpHMepom MCCTHOH IPHTQUNON
BCITHAANHE MOXKET CAYMKHTE BOZAVILHBIH 1¥I1 — CTPYH BO3AY¥XA, 1alipas-
JEHHAY HEMoCpeAcTBCHEO Ha padovce Mecto {puc. L1, 6).

IMpuHEIHOD JeHCTBHS JOKAAMIHPYOIIel BeHTHIANNN 3aKJIIOUACTCH B YJIab-
JHDANHH BPCAUBIX BHASNEHH HENOCPEICTECHHO Y NPCHRBOCTREHHBIX YCTa-
HOROK C JIOMOIIbE0 CHENWaJdbHEX YEKPLITHH, OPeIOTHPALIAIQIINK IOCTYILE -
1ile BPeAlibIX BRIJICHHN B IOMEHIEHHE. _

CMEUIaHHEIE CHCTCMLI, NPHMCHACMEIC [VIABHLIM 00pasoM B IPOH3BOICT
BEHHbIX MOMEIIEHHAX, NPEICTABAAINT ¢o6of KoMOHHaUHH 0GICOOMeniol
BCHTHAAUHE ¢ McecTHOf {pue. 1111, 8).

«Apapuiipries BERTHIATIHORHDIC YCTAHODKH NPCIYCMATPHBAIOT B MOMelle-
HHAX, B KOTOPHIX BOZMOX{HO BHEZAUHOE HEOXK HAANHOE BBARICHUAC BPCIIIHX
BCHICCTB B KOJAHYECTBAX, 3HAUHTAILHO TNPEBBILAIOLIMX AONYCTHMbE. 2DTu
YUTEHOBKM BKJIYART TOALKO B CAydae, eciH HcoOX0LdMe OEHICTPO YAAMUTS
BPpeAHBIE BRLIeJeHU,

Bonpoc o TOM, Kaxyio H3 LIepeUHCJeHHEIX CHCTeM BeHTMJASIHH Ccaeayer
YCTPAWBATh, PCIHAETCA B KAMKICM OTAGADLIIOM CAyyae D 3ABHCUMOCTH OT Ha-
3HAYCHHA TOMENISHUS, XADEKTepa BPERBIX BLJIEJEHAH, BO3ZHHKAOIIHX D
HCM, H CXCMDLI ABHIKCIIHSE BOJAYLINLIX MOTOKOB BHYTPH SAaHHS.

B Tak razbirzeMux ropAaunHx [exax MHPOKO HCMOJL3YVIOT a3palHio, Mecr-
B¢ OTCOCLI H BOJIYIIHBIE AYyIUH. B BOPOTaX YCTPAUBAOT BOI)YIHBE Tel-
JORKE 3aBecH. B XOJ0JHLIX IexXaX IpHMCHAIT 001eodMentyo NpHTOYREO-
BLITAMHVIO BeHTH/SLHIC I CHCTEMBl KOH/HLMWOHUDOBAHAA BO3IyXa TaM, IAC
9TO AMKTYCTCH YCJODHAMH TeXHOJOrdH, B oOmlecTBeHHHIX siannax (rTear-
PAX, KHHO, 3a/aX 3aceiaWHil, MaraspHax, cloprsafax H T. 1.), KaK mpa-
BUJIO, YCTPAHBAIOT OOMIEOOMeHHYIO HPHTOUHU-BRITRKHYK BEHTHASLHID HIH
CHCTCMY KOHAMOHOHHPOBAINA DO3AYXA.

B noMeuwenmnsx, rae tpedyercs FesHaUUTENbHLI BosxyxcobMer, Qpramn-
SYIOT TOJBKO OAIY BBTANKHYIO BeHTHASLMIO. KOJHYECTBEO yAanseMOro BO3-
AyXa B 3TOM CJAYYAC BOCHOJAHSACTCA BO3AYXOM, MOCTYIAICLIHM B MOMEllenHe
UEPEe2 HENIOTHOCTH B OPPAaM AKX KOHCTPYKLUHAX #d NPH OTKPHBAHHH Op-
TOYCK M ppamyr.

B ®UNBX AOMAX yCrpawBaxT o0LMHO TOALKC DHTAXHYIC (ecTecTBeH-
HY0, PeIKO — MEXAHHUECKYI) BEHTHMASANHK) M3 KYXOBh ¥ cavyaqaos. 1pHrTox
B JKWALIE KOMHATH OCYUIECTBAACTCH Yepes OKHa, QOPTOURH WJH CUHELMAL-
MBI YCTPOHCTBA O] OKHAMY,

fnaea 21, ECTECTREHHAS BEHTVAALUMA

§ 118. EcrecTEoHHAA HEOPraHM3IOBAHHAER BEHTHAGUMA (MHEWNLTRANMA]

MoprerocT™ OrpaXAalolIuX KOHCTPYKUKE 3MaHMI, & TAKXKEe CTROUTCIL-
[ue HemJOTHOCTH B HMX NpW PASHOCTH AaBJeHHH BHYTPeHHETO M HapyX-
HOTG BO3AYXa OGYC/JAOBAUBAIOT BOZAYX0GGMeH B MOMEUICHHU, [POHCXONSIIIE
B De3yJabTaTe HH(pU/IbTPAIHH.

Yen Godabliue Pa3HOCTE TEMHICPATY[H BHYTDEHHCTG H HapyXKIIOrc BO3IAVIA
51 uen HeShHIe CKOPOCTL ABHA(CIHS BETPa, TeM D0Mblit PAZHOCTD AABJCHHI,
a CAeJ0BATeNbHO, H KOAWYECTRO TPOHHKAIOUIETO B MOMELIRHHE HADYMHOTO
po3ayxa (MEGEALTPanHEA). KparBocTh suziyxoobMeHa 3a cucT HUDHILTPA-
HMH B MUIHX W 00LlecTBeBELIX 3aauusx obslubo HrBaer 0,5—0,7H 5 zasd-
CHMOCTH OT CTENeHH YILIOTHeHAs HedcH (Lanplumep, 3aMaska OxXOH Ha 2H-
MY H ap.}. B DPOMHILIEHHBIX 3A&HWAX HitMUNDTPALEA HCPCAKO COCTaBAALT
1,B-kparuntit oiMen 1 Godace.

I/’IH(IJHJII:_TF!HLU'IH, HJH, uHAUe, ecTCCTBelIlad HeOPTraHHZOBAHHAA BOHTWUIH-
1Hs, 1abaI0aaeTed BO BCEX NOMBUIEHHHX # YHHTLIDACTCSH [IPi OPraHH3alHK
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puc. 1102, YVeynemie COTOCTBCRHCH menTHasiiiH L NOMOMBIC fipaMyred

no3avxoobmera. Ecuil B NOMCIICHMH MPUMEHAOT, HAPUMCD, SLITAMIYIO Me-
XAKHUECKYIO DENTIWIALLI0 LpH OAHOKPATUOM BC3AYXOOGMEHE, 10 MPHTOUIYIO
BEHTHJANINK YACTH HC YCTPAHBAKT, TaK KakK 061LOM YAANACMOTO BOS.¥Xa
MOHOT HOMICHCHPURATRCH HHPHALTPALHEH.

Tt yCHJICHAA eCTeCTBeHHON ReHTHJNALHH {({IPOBETPUBAHNA) NOMCIICHHH
B OKEax feaawy (QOPTOYKU wiH ¢bpamyrd (pwe. 11L2). PpaMyrd A0MKHb
OTK[LIBATLES 1O YIWOM 45° K HGECDXIOCTH OkHa. [lpu orxpuroi dpamyre,
XOJOAHBHE HAPYXHLIH DOSAYX CMeLlHszeTcd € BO3JYXOM MOMEIEeHWsH, 1po-
MCAIMHY HATPeBATeJpHble MPHGOPSH!, H B 30HY NpefinlBaHHA JIOJeH [OCTY-
LaeT yXe HACPCTUM 1O TeMnepaTypd, GAHAKOH 1 HOPMAJbHOH. QpaMyri
MOJSHO OCTABANTh OPKPLITLIME B HPHCYTCTBHH AH1eHl B NOMCLIRHHAX.
5 119. MpHUUMNMANSHEA CXEME KBH2NLHOW CHITEMBI ECTRCTRRHKOH
BEHTMAR MM

KanpasibkmMA CHCTCMAMK eCTRCTBEHHOR ReHTHJALUHE 1A3BIBEAWTCA CHI-
TCML, B KOTODBIX 110J(AYy HAPYIKIOLO BOSEYXA MU yMANEHHE 3AIPA3IHEHHD-
re OCYTIECTEAACTCS 1O CTEHHANbHBIM KaHAJNAM, NpPeAyCMOTPEHHBM B KOI-
CTPYKIMAX 3045, WIH NPHCTABIBM BO3AYXOBUASM. Boaayx n 3THX cucte-
wMax  [CDCMElIHBARTCA  BCJECTRHC PASHOCTH  JlasieHiii  Hapykuoro o
BHYTPREHIECI( KD3IYXA.

B cucremax  ecTCCTBeHHOW e B REETIOR
BOHTHARGHN BEJTHYHIIA pacno.na— 'y‘e,_:b_-' — ~
racMoro JaBIeHus, KOTaRac pac- . ;iﬁ“““% "\ T
XOAYeTCHd Ha IIPCOAOACHHE COTpO- o i Ty |
THBJCHHY jIBHAKEHHIO BO3IYVXa 00 T fia
KaNaAaM ¥ APYTHM  3JeMeHTaM 1 R ] | F
CITEMEl, LO3IAYNUTENbHA H He- '|' 'i ; hﬂl - ‘

ﬁ w

noctosinia. TosroMy TPHTOUNYIO Ll
KAlladLIYIG BOHTHINHI WK ¢ eCcTe- T ' lﬂ
crBes ik I0OYIKAeHIIeM B HAC- il 1
TOSILICE BPEMY (IDUTH HE NDHME- = = _ i
HANOT. I ; . ﬂ
Britszsuus ecTecTACUIIAs Ka- Jo”” - !
HanbHLS BOUTHATUESA OCYTUIECTD- 7 : L
AFETCA HPCHMYILCCTREHHO B MM~ B _ el

JbIX H i?ﬁl.[IGC.TB(‘.HHhEX 3RanUax ) i
. : . . Puc. 1104, Cxcmel sbiTTRTnd e pCTEEHOH Kana aeand
Odi% JIOMCUICIIHE, HC TRelyHIIIHE BEHTHAALHE
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RO3TVXO0OMena Hoabpllle OTHOKPATIOTO. B NPOHIBOACTEEHHMY 3NHaHUAX, CO-
raacao CHubE 11-33-75, covecroenny iy SERTHNALNKD CASAYET NPOEKTHPORATY,
ecali oHa nfecHendT HOPMHPYEMBbie YCJAOGBHA BOBIYILHOM CPejbi B IOMalle-
HHAX H CCJOH 0lla AONYCTHMA HO TCXIOACTHYECKUM TpcOOBaliHAM.

Boivswnas ecrecrsennas KadaiaoHas BeHrtundnus (pue. 1113} coctour
13 BeDPTHKAJNBHHIX BHYTRUCTEHHEIX HJIM APUCTABHBIX KAHANOB C OTBEPCTHS-
M, SAKPETHMH JKAMOIUHIBMY  pelleTKAMH, CcOOPHLIX TOPHIONTAJLIIEX
BOBAYKOBOAOE ¥ HRITHRHOT aXThl, JLNd YeHJAeHHs BBITHIKKH BO3AYXH M3
MOMeUICHMME 11a HiaxTe Y4CTO YCYAHABAHBAIT CIelNHAJBHYIQ HACAIRY —-
SeacKkTop. 3arpAIHCHHLIE BOSIYX H3 NMOMEUEHHT TOCTYNAET depes Kask-
ANy pelleTKyY & KAHAM, HOAHHMAETCH BBEPX, JOCTHras COOPHEIX BO2LY-
XOROQAON, W OTTY2 BLIXCAHUT HCPA3 LaXTY B aTMocdepy.

Boirssirs ux noveiner i peryaupyeres KAaKiiHeMHE DeIeTKaME B
RETIKHEBX OTBCPCTHAX, @ TARMKC JAPOCCeb-KAaMaAHAMH HIK 33JBHXKKaMU,
FCTANABAUDACMUIMHA B COOPUOM BO3AYXODOIC H B HMIAXTC.

L 120, HoucTpyRTHEHLIE ANSMOHTE KaGHANBHOM CHCTeMbl
QETOLTROHMGN BEHTHSIALMM

Meradas o BOIAYXOURDAB, [ [ACTCSIIEe BPEMSA H3TOTORNSIOT CHEUHAa b-
NEC BONThRAADNOONWC NaHeAW KIN GJOKH ¢ KaHajdaMH Epyrioro, Mnpamo-
¥UOUMRHGTO MAH oBanbHOTO cetenus. Haubonee pannonanbgol (Gopmoi ce.
YelHsT Kanaaa W BOJIVXCRONa CACAYCT CUMTATL KPYIAYIo, TaK KAK TO cpas-
HEHWK: O APYTHME QOPMAMY OHE 0P TOH Ae QAOILAAH  HMERT  MEHbULIH
TepuMeTDd, & CASAOBATANBHO, H MelLWYIO DOJHYHIY CONMPOTHRIRHHI TPeHHIC.
- Ha piic. 114 noxazan obmui By BenvldsnHoNADI Tadenn. KoHeTpyk-
Tua BeH HAANHOUIBEY TaHeaeli ¥ GJACKCB NpPH MOUTAIKE WX 1o BHICOTe 37a-
A Acsua CPeCHcUNBATL CODMAACHHE KAHAA0B H ICPMeTHUYNOLTL CTHIKOB,

Eciw 6 z1auusix BHY Tpediie CTeinl KUPITYHAE, T0 BEHTRARIAOHREIE Ka-
HAAB VOTPANRAKT B OTOMMIe cTed M Hoponziax, 3adeJHPRACMBEIX [IAHTA-
v (puc. b, @, 5. MAaunMaspiue NONOVCTHMEE PasMeD BCUTHIARHOINIBIX
KAHAJCE B KEpuHanmx credax /23 /2 wupovua (1405140 mwm) . Tosangmna
CTCIIOK Kamajaa NnpHHuMaeTcsds He MedHee | /2 gupndua. D Hapy:KHHX cTeHaX
BEHTHA A HHOHHBIE KAMAJRL HE VOTPAURART.

Ecay uer nyTpeninx KHPHHYHBX CTeH, YCTPadBlloT NIPHCTABHLIC BO3LY-
XOBO ALl M3 (UIOKOR PJIM THRT; MURIMAJILHEE pazMcep ux 100>150 vm. Hpu-
CTABHEEC BOSAYXOEOAB B NOMELICHHMAX € HOPMAJLHOA He:RKHOCTHIO BO3JAYXA
OOBIYHO BLITONHAKOT U3 THNCOLLIAKOBLIX H THNCOBONMOKBHCTRIX HANT, @ NpH
TNORLILEHIUON BANAIOCTH BOIAYXRE - - H3 WIEKGSCTOHHBIR  HAW  OCTOHHBIX
maut TosnuunoH 35—A0 MM, B OTAeABHBIX CHYHAAX ULJECOODPE3HD H3ro-
TORAYTH BOANYXCBOALI H3 acCCCTOUCMCHTIBIX MJIHT, H3 JHCTOBOM CTaaM W #3
HBIaCTMACC KL HPHCTH R hEC I-}.('}.':’.,."E‘}-"K(}H['l,.'!,hl _‘,‘C'I';}H!'FBH}Q'F, Haw ﬂpﬂHHJ!ﬁ, Y HHy'T'-
POMEMX  CTPOHTENLBHNX KOHCTPYKUHE: OHH MOTYT PAazMelAaThCH ¥ Hepero-
DOANK Ha KOMITOHOBATLCA CO BCTPOCHULIME IWKadamMH, KOAOHIAME H T, L.
fpuc. 115, s—e}.

Ecrin nprerasngle DO3AYVXOBOAE 110 KAKOW-THOO NPHUNHE DASMENIAIOTCH
¥ HAPYRHAOH CTeHBl, T MeXKAY CTCHON W BO3INYX0BOLOM 0843aTCALIG OCTaB-
JSIQT 3430p He MeHee 5 ¢M HIW AeNaloT yTeddeHue. YTOOB IDeANTBDATUTD
EXSAKERREe BO3AYXA, NePOMCLACMOro N0 BO3IVXORORY. H CIHACINC D CB4-
21 ¢ STHM AeHCTBYIOWEro Jasaedust. Kpome Toro, B RO3AYXORGLAX, PACTIO-
JOXUHHELBIX vV HADYMKIIBIX CTEI, MOXKET KOIJeHCHPOBATHLR BAara Ha yaande-
MOTO BO2AYXA. :

Boznyxorodkl, OpoRIeHBACMEE 118 YeDIAKAX HAH B HeATATANBASMEIX
MOMEULCHUSN, BBIONHHOT M2 JIBGHNBIX TAMCOLIMAKOBLIX 110 HLTAKOOCTOH-
rdx manr roawdtnodn 40—50 mw © ROZAY THOT [ OCI0R K 40 wm
{puc. 1.6, @), mudo W3 MICTONVOTOTHRIX  PHIICOIINANOREIN W Hllakcde-
Totrein: aauT roatiuoi 100 v (pace, T1LG 6}, Tepreyornoe conpoTHnne-
HHe CTCHOX BO3AYXUBOAOB R, AoDKHG ObiTb He mence (05 (wm? K} /B
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CGopriie BO3AYXOBCAH Ha Uepiake PASMEMIAIOT MO KelesznferuunoMy no-
KPBEITHIO C LOJCTHAKOR OAHOTO PSAA IVIAT, KOTOPHE 3aJHBAIOT LeMEHTHBIM
pacTsopoM Ca0eM He Medee B wmwm. PazmMep TOPUICHTRABHBIX KU3AYXN500B,
PACHOSOIKEAHDIX HA YCPIAKAYX, CJCHAVET HHHHMATE HE MCICE 2005200 mm.

B OOCHEQASUHRNY LIAHIAK SAHAAL MOMHC GHLOMATH 18 cOOPHLIE po3-

NYROBCH, YOTPaHBas ord oA NOTWIKOM KOpHIORE, JeCTHIT'IRBL: KaeTor 1
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APYTHX BCIOMOraTeJabHRX NMOMEUICHHN, Hopeiko no apxuToKTYRURM Co0G-
paXeHWaAM A5 oGDLCAHHCHHA KAUAJ0B B KOPHAODAX NPCAYCMATPHBAIOT 1101~
MTHBHOH TOTCA0K.

CHOplibie TOPHIOHTAILIEID BO2AYXODOLE,
METIeHHs BO3IYXa C DODLIIUCHHON RAAMIMOCTRIO, BRITONIHOT ¢ YEJOIOM
0,01 —0,015 « pwiTsznod maxre. Boga ciexaer Mo 1pyORe Uepes ipasai-
TeCcKER 3ATROD B RAUIAJHIANUHY I‘Iﬁﬂ, BOILYXOBOSAME B MeCTaX I1€.pGKOﬂ.Ei
yerpausaeT Tpand (MocTiku) wdpinoi 600--700 Mm co cryncufaMu o Ie-
pajaMu.

B fceuepaauHUX KUALIX 3TAIHAX BCITHTHINONILI Kananu acTo Shl-
BOANT 662 06heuHedst B cBOBRBIE B3 v vano {pre. TTLGY.

JARAN3MAREe pereTHE, b mecTax 2afopa HAH pasiavul Boljysa © npH-
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sy xamozi (puc. 111.7); crannapTHee y I

pazMepll HX TpPMBeACHE B ClIPABOIHH- 4\‘% 2
kax. C nOMONILIO LIHYpA HJIH Tpoca pe- = %’f‘
MeTKa MO¥KeT OHITL HOJHOCThI) OTKPHITE, [ e
NOJHOCTLIO WAM TACTHUHO 3aKpHITa, B ra- M |
SHAUHPORAHELIX BaHHbIX HKOMHATax H " \ l
KyXIISIX  YCTAHABAHBAIOT HEDPEryJaHpye- o 8] ' .
Mbit PEUICTEH. 3 3 4

Ilps UORHIMCHHBIX TpeGOBAHHAX X A AN b
RUYTpeHHEEH OT/iKe noMelrendd peleT- sp__ﬂz,«; - )N - -.-f-'—-——'.
KW WATOTORJSIOT B3 MeTasaa, IJJ4CTHKE, L § —|_
rufca m NDHLAIOT MM DA3HOOSDAZEYIY  (5m| | AR
popmy ¥ pucyxox (puc. [11.8). Opuaxo T ! o -
THAPARJUICCKOE  COHPOTHBJICHHE 3THX ¢ 4 ki
pelIeTOK, # TAKKC HX HA0MMans XHUBOTO g - ; [/~ PR
CEMCHRA AOMAHB OLITL, KAK W y crab- | = . c
AApTHON PEeuICTHH. 2 |y ? H 1

BoiTaxHBIC MAXThl. BhiCoTA INAXTH  |pn" ™ | 13m % i

eCTECTBCHNON BHTHWHOR  BeHTWIAUMH  FZmzmmran rmimdnms. Ty
naf kKpossell oilpeaelsaeTcs TAK He, Kak

B BLICOTA IbIMOHOH TPYOHl OTOIHTCHB"  pye [IL10. CXOMB  BENAMHWX  3HANOS
woit medH {(¢M.  puc. [11.8). DBETLKHEBIC mnablx ananud

HIAXTH CHOTEM GeHTHJAOH K FKUJBX 304d- a — paaIefizAEe MAHZANS & ue gapadin, obt-
HHt PEKOMEeHjyeTcs YCTpausaTh ¢ 060- e b e rawe M Ha TepaANe:
rOGJEHHLIME H OObe/MHEHILIME Kanaja- - oo o & — o
M (pac. 111.9). IJaxTel ¢ ofocedieHHb- Hag lWaite

MF KamaiaMH MoTyT  GBITh  BBUIOJHENE

n3 GETOHHLIX B/0KOB ¢ YTeIaATedem ¢uGpoautom (puc. 111.9, a}, ¢ yTOd-
WCHNEME CTEHKAMH H3 LIIAK00eTOHa, KepamaHTOOCTOHA HJIH APYroro Ma-
AOTeNJIOTPODOAHOr0 ¥ BJAArOCTOHKOTO MaTcpHala, a TAKEE KapKacHLiMH €
3 QCKTHBHBM YTEIJINTRIEM.

IHaxTLi ¢ O6be/HHCHIIEIMY XKAHAJAMH GHIOOAHRAXT H3 JErkoro gerToHa
(puc. 1119, 6), Kapkachble — ¢ 3aN0AHEHHEM MAMOTelJIONPOBOIHEM OrHC-
cTORKHM M BJATOCTORKHM MaTeprajioM (NEROITTACTOM, MEROCTEKIOM, NEHO:
RepaJdToM W AP.); W3 GCTOMNHX maur —C YTENAeHHeM H3 NOCOK TOJTTHHOH
40 MM, ODMTLIX ¢ BHYTpewWHeH CTOPOHEI KPOBLALUOH CTaNBIo [0 BOHADKY,
CMOUEHHOMY 8 CJHHANOM PACTHODE, U OWTYKATYPEHHBIX MO JAPaLH C HApY K-
HOH CTOPOHLIL '

COrMACHO MPaBRJAAM HOXapHOA NMPOPHIAKTHRH, B JKHJLIX, o0uIecTBEH-
HHX B DCTOMOrATeNsHHX [IPOM3BUJACTBERHLIX 3AAHMAX BLICOTOH 1O OATH
sTaKell 3ATPCIIACTCA NPHCORJHHATE K OAHOMY BRITAKHOMY Kanajay noMe-
eHNd, PACTONOMEHHLIC B PA3HYHHX STamax nAHHA. B saanudax Xe ¢
upenoM ITAKCH GoJee NHTH ACHYcKaeTcs 06bLCAAHEHHE OTACALIIBIX BEpTH-
KaJpHEX BRTHKHLX KAHAJOB W3 KaWBIX MeThIPCX-TNATH sTaxeHd B OIEH
cOOPHHEI MATHCTpAnbEli Kanaft, CXemsl 0OLeJHHEHH:H BLITAHBIX KAHAJIQD
JKUJIOTO joMa nokazasl Ha puc. [11.10.

& 121. Onpefiencnre ecTeCTEEHHOrS HABNEHMS W PacuyeT BO3AYXOBOAOB

B xaunanaplbIX CHCTEMAX eCTECTREHHON BHITAKHONW BEHTHASLIAA BO3AYX (1€~
peMCIiAeTCsE B Kananax o RO3AYXOBOJAX 1104 ACACTBUEM £CTECTBEHROIO nan-
NAHKY, BO3NHKAKINErO BCASACTRHE Pa3HOCTH HNABJCIHHA XOA0JHOTC HapyH-
yOro B TeNJOTC BIYTPEHHErg BO3AYXA.

EoTecTBeHHOE TaB/CHHAE Ape, 12, ONPefensior 0o PopmyJe

Ape = 4 g (Py — P&} (HI.11)

rie B - BHICOTA GORAYUTHOTO CTOG2, DPRRHMacMud OF HEHTPA BRITAMOOrD OTREPCTHA IO
YOTBS BRTAMHON LAXTH, M;
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i, a MAGTIIOCTL COCTBERTCTGEHIO  HAPYIKIIOTO RHYTRENCro  BOMUYXA, I{J‘f!‘ds (CM.
apaa. 12).

PacueTHOe eCTOCTBeHHOE AABJeHHe MJSI CHCTeM DCHTHAAUIH JKWJILIX H
obiccTBeHHBIX 3naund, coraacino CHall [1-33-75, onpeaenserea ans rem-
HEpPATYPB HAPYXNCHOrO BO3uyXa 5" C, Cunrtdercs, uto npH H0Jee BHICOKHX
HADYIKHBIX TeMlepaTypax, KOrja ecTecTBeHHOe AaBJaeHMe CTAIGBHTCT BECh-
Ma HC3HAYHTCALIIBIM, JONOHHTCILIBE RO3AYX00OMCH MOXHO NOJIVYATh, OT-
KpbiBdsl Goates 4aero u aa Dosee IPIIOVEEATE RHOE BDEMT IOPTOUKY, $Hpa-
MYTH, 4 HICGIAA H CTBCPKH OKOMIILIX DaM, _

ABZIU3UEGY Y BOipaxense (IIL11), mMOMHO Cledats CAGHYKOLLHE [IDAK-
THULCKKHC BRIBOBL

1. Bepximac aTancd 3Ja10UA 110 CPABHEHHIO C HUKHHMU HAXONATCH B Me-
Hee G..'[HI‘(_}]'II]HH’I‘!-EPﬂx FUAOBHAX, TAK KAK PACHOIATACMOe JAGBJACHHEC 2I0ech
MEHbIHIE.

2. [iCTCCTDCHHOC HABJCHHC CTAHOBHTCH OOJIBIINM LDK HHAKON Temnepa-
TYPE HAPYMHOPO BO3JLYXd H 33METHO YMeHBUI3eTCH B TeTiJoe BPeMsl Iona.

3. OxyaxdeHde BO34yXa B BO3AYXCBORAX {Kauajax) BacycT 3a colof
CHHMKCIHS ACHCTBYIOWCIO JABJACHHS H MOXKET BHRBATh RHIMANEHHE KOHEH-
caTta co RCOMH BhITEKARIIHMHY TIPW 3TOM HOCAeNCTBHA M,

Kpome toro, us Bmpaxenus (II111) caemyer, ¥Te ccTecTBeHEOE AaR-
JEHHC HC 3aBHCUT OT JAJHHLI FOPH3IOHTAJBHEX BO3JYXOBOIOB, TOTAN KAK JJH
TPEOAQIEHMA CONPOTHRASHHA B KOPOTKHX BRTBAX BO3AYXOBOAOB, $E3YC/I0B-
HO, TpeOyeTcq MeHbIIe NABNCHHS, YeM D BETBAX 3HAYUTCHABHOH HNPOTANKEH-
Hocth. Ha 0CHOBAHKEW TeXHHKO-SKOHOMHUBCKHX DacueTOB B OFHITA 3IKCOAYA-
THNME BHTAMSHLIX CHCTEM BEHTHJASIEHH PaAHYC JeficTBHS UX - OT OCH DLITAX-
HOR DIAXTE A0 OcH Haudosec yiaJNICHHOTO OTBUPCTHS — JNONYCKASTCH He (o-
Jdee 8w, '

Ang wopmaneHo#l paGoTh! CHCTEMB €CTECTDCHHOR DEHTHJAUHUHN HEoHXn-
AHMO, 47oGLl OBLTO COXPAHIHO PDABEHCTBO

S(RIB 1 Z2)a-= Ap,, (T11.12)

tAv 8 -- yASABHEA UOTEpd IABJEHHA RA Tpende, Ilaim;

ANHHE BUOZAYAUBUAOE (KEHWIOB), M:
Rl —- noTepsa gaBJend Ha TPCHAC pacucthol Betsd, [la;
£ — MOTePs AABJICHHH HA MCCTHBIC COUpOTHSIeHHs, 113;
Ap, — pacitoraraevoe gapieure, fla;
it — knsfOHnrent sanaca, pasuoi 1,1—1,15;
fi ~~ nomparouwnit KnadQHIHERT Ea ILEPOXOBALOCTS OBEPXHOCTH.

Pacucty BO3AyxoBofiop (KananoB) EOMMKHA [PeXIISCTSOBATH CACIVIO-
:LLdFi pacyeTHO-Tpapyueckas pafora.

DHPE,EIEJIGIIHC BO3XYXOOOMEROR LR XAX/10r0 NOMPUICHHS NO KpartHo-

CTAM (COT“JIa(‘H() CHull coorsercyBymmlerc spaumsi) WAH 1O pacHery
{cw. § L16). Tlpu sroii pabote 3amonusieTcd GAAHK chepyoiled QOPME

{rafa. 111.3).

Tadnrua I3 Bozgyrcobimen

' Paaxeps:
- F asueh mome- | 4 Kpatsocts Bozayrootyed CETE HITH Heeao
":: Haute- LI [sd . =1 KEAHANOB, CM KiLbF & aTUA
5 HOBAH M . g -
§ e 3 o | Ha o 2 @ é Z z % F @ y
z ER: g i E |22 § Als.|lew| X |5 e 3 e &
: TR I AT
o Pl T
= E] = " = = g ER| FE R £ 32 [ E ﬁg EE
i P 3|l a5 ]6| 71 8 | e |w|n|tz| ]| 5| ®

KoMTIOHOBKA CHOTEM BeHTHASUHH. B OJIHY CHCTeMY OBBEIUHIIOT TOMb-
KO OAHOHMeHHBEe HAH OJAHAKHE 0 HAZHAULHHIO [oMellcuis. CHCTeMb! Bell-
TEJAALHA KDBApPTHR, OOHIeHTHE H COCTRIHL HC COBMCILAIT ¢ CHCTCMAaMH
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ECUTUISILITE  JeTexX calon i Tabnrnuua |IL4, DHEKDANEHTHHME N3 TREHHW
achiedl, TOPropex d APYIHX ARAMETRN LW RHpTIHYBLEIX KAHGAOS

VUpRHJCHHHA, HaXOIAUIHXCA B
T WMC 3HaHHH. Cal-il*l'l‘ﬂpHI:lC PaiMe] © KEDOH4AY ITacna mn, ¥ ihye MM
V3NH BO ReeX Caydaax obeny- '
AMHBAIOTCH  CaMoOCTOHTEGABHLI-

Mii cHCTCMAMH H NIPH HHTH :::"‘:f’? e 1
yrurasax v 6oace 0GGPYLYIOT- 5 oo | 9es
£ MOXATHTeCkHMY HOOYIHTC- 11/, i, 1 ’ 320
JnaMe. B jtetckdX caaax v dac- 108 0,14 375

2K 0,53 - A5

JOX DOKOMEeHjyered  YCTPAN-
KATh BLITAIIEIE CHCTEMb tC-
TECTECHHOW  BEeHTHIRIUMH, ca-
MOCTOATCABHLIC AJAH KAMAOH
rpyines Netcl,  08belNHAY
NOMEIEIHA ¢ yieToM KX Ha-
apzdenns {CHull I1-/1.3-71). B wypaTeaninpld KOMIATAX, KA IPARHNG, OCY-
IECTBASETCH MeXaHEGeckasi BEHTHAAIAR. DBHTHNKY H3 KOMHAT ZULIOrG
10Ma ¢ OKINAMM, BHXOMAIUMH Ua OXHY CTOPOHY, PeKOMCHIYETCS olbeaH-
HATH B OAHY CHCTCMY.
3. Ipadriueckoe uzofparkenie Ha OJaHAX sTasKell W 4epaaka 3fcMeH-
TOB CHCTeMBl (KaKaJg0B H B