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T86.3
PEKOMEHJIALIMA

I'ocynapcTBeHHas cucreMa obecneyeHus
eAMHCTBA U3MEPECHUH.

O6BeM raza.
TunoBag MeTo1MKA BBIITOIHEHUS U3MEPECHHH MH 2721 - 2007

CHEeTUUKaMU raza 6e3 reMrieparypHoil KOMIieHcauuu

1 OBJTACTDb ITPUMEHEHWAA

1.1 HacTosaumas pexoMeHAauMs pacnpocTpaHsercs Ha oObeM rasa M yc-
TaHaB/IHBAeT TUIIOBYIO METOAUKY BhHINONHEeHHUS ero usMepeHut (MBH) npu

[MOMOUIH CYETYUKOB ra3a, He MUMCIOLIUX B CBOEH KOHCTPYKLMHU KOpPpEeKTO-

poB 1o TeMneparype 1 (Unu) JaBISHHUIO.
PekomeHAalus pacrpocTpaHsercs Ha oO0beMHbIE CYETYHKH ra3a, ycra-

HaB/MBaeMBbI€ KaK BHE, TaK U BHYTPH XUIBIX MO0 HEXKUIIBIX NOMEILIEHHH,
IPH YCJIOBHH OTCYTCTBHSI OTBETBJIEHHH OT TpyOOINpOBOAAa Ha y4acTke OT

BBOJa B 30aHHC AQ CYCTHHKA.

1.2 Pexomenpauus npenHaszHauyeHa AnA NpuBeacHUs obpema raza no
MOKa3aHUAM CUYETYMKOB 0€3 KOppEeKTOPOB K 3HAYECHHAM TeMileparypsl H
nasyeHusn no 'OCT 2939 (nanee - craHnapTHBIE YCIOBHMA) C HCIIONb30OBA-
HUEM [TONPABOYHBIX (TeMnepaTypHbIX) KO3PPHLHESHTOB.

1.3 IlonpaBouHrbie k03hPUUHEHTH MPUMEHAIOT B COOTBETCTBUHU C IOA-
nyHKTOM 94 nynkra XII "OcobenHocTd razocnabxxeHus norpebuteneit no
npucoeagrHeHHOW ceTu IlocraHoBneHusa Ilpasurenncrsa P® or 23 masn
2006 r. Ne 307 "O nopsanaxe npeaocTaBeHUA KOMMYHAIBHBIX YCIYT IpaX-

JaHaM".

1.4 PexoMmengauus pazpaborana c yu;émm tpebosanuii OCT P 8.563,
MU 2525, "[1IpaBun yuera rasa", 3apeructpupoBaHHbix B MuHocTe Poccuu
15 HOAOPs 1996 r. mog Ne 1198.



2 HOPMbI NOT'PELLIHOCTU USMEPEHUM

2.1 Tlpenen nomyckaeMod OTHOCHTENbHON NOTPELIHOCTH H3MEPEHHA
o0bemMa rasa, NpuBeICHHOr0 K CTAHAAPTHBIM YCJIOBUSM, C HCMOIB30BaHHEM
NoKa3aHHM CYETYMKA 32 MECSLl ONpeaeNIeTCs B COOTBETCTBHHU C POPMYIION
(B.1) Ilpunoxenus B.

2.2 Tlpenen pomyckaeMOH OTHOCHTENIBHON MOrpElIHOCTH H3MEPEHHS
obbema rasa, NpUBEAEHHOTO K CTAHIAPTHHIM YCHOBHAM, ITOJYYEHHOTO B
pErHoOHe 3a Mecsl C UCIOJIb30BaHUEM NOKa3aHUi CYeTYNKOB, paBeH 1 %o.

2.3 lpenen gonyckaemoli OTHOCHTENBHOM NoOrpeiuHOCTH Ko3PPULIeH-
Ta MPUMEHUTENBHO K MOKa3aHMUAM KOHKPETHOIO CHeTYHMKa 3a MeCHl] paBeH
2 %.

2.4 Tlpepen gonyckaeMoil OTHOCHUTEJNBHOM NMOrpeiHoCTH Ko3(p¢ULUeH-
Ta NMPHUMEHUTENBRHO K O0BEMY rasa, MojIyd€HHOMY B PErHOHE 334 MECHL C
HCI10J/Ib30BAaHHEM I10KA3aHUH CYETUYMKOB, paBeH | %.

3 HOPMATHBHBIE CCBIJIKH

B HactoflleH PEKOMEHHALMHU MCMONB30BaHBI CChUIKH Ha CHAEAYIOUIHE
HOPMAaTHUBHLIE JOKYMEHTHI:

['OCT 2939-63 I'a3bl. YcnoBus s onpeneieHus obbeMa

["OCT P 50818-95 Cuetuuku rasa o6vemunie aunadparmennsie. Oouue
TEXHHYeCcKUe TpeOOBAHHA M METOABI HUCTILITAHHH

["OCT 30494-96 3nanus xuneie U obuiecTBeHHbIe. [1apameTphl MHKPO-
KJI¥MaTa B [TOMELEHUAX

['OCT 30319.3-96 TI'as npupoausiii. Metoasl pacuera (PHIMYECKUX
CBOHCTB. OnpeaeneHye QPU3HIYECKUX CBONCTB N0 YPAaBHEHHIO COCTOAHHUA

I'OCT P 8.563-96 'CH. Metoauky BBINOJHEHHA H3MEPEHHA

MU 2525-99 I'CU. PexoMeHaaluuu o METPOJIOTHH, yTBep>kaaemble I o-
CyJapCTBEHHBIMH Hay4HbIMM METPOJIOTHYECKHMH UeHTpamMu I"occradgapra
Poccun

4 METO1l UBMEPEHUU

4.1 PacyeT nonpaBo4YHbIX KO3PPHUHEHTOB K H3MEPEHHOMY 0OBbeMY rasa



4.1.1 Ilpy npoBeAEHUH PacUYETOB KOIQPUIMEHTOB YUHTBIBAIOTCA YCIIO-
BHUS YCTAHOBKH M 3KCIINyaTaUWyd CYETYMKOB, IS 4€ro CYeTYMKH noJpasie-
JSNOT Ha rpynnel. Takke y4UThIBAIOT CrielHPHKY peruoHa (MeTeoposoru-
yeckHe ¥ reorpaduyeckye yCNOBHS, CTPYKTYpY noTpebneHus raza). Pacuer
peKOMEHYETCA MPOBOJHTE C HCTIONB30BaHHEM IIporpaMmsl fJis IBM.

4.1.2 ITonpaBoyHble KOI(DDHUMEHTH AJis NPUBEACHUS K CTAHAAPTHOM
TeMrepartype oObeMa rasa, NpOXOAdALIEro 3a Mecsl, yepe3 cyeTyuk 6e3
KOppeKTopa Mo TeMieparype, paCCHYHTBIBAIOT 110 hopMyie

T.[  F(T)s?
D S (1)
T F(T)T

4.1.2.1 Jna rpynmsl CUETYHUKOB, YCTAHOBJIEHHBIX BHE IOMCLUECHHSA, B

¢opmye (1) NpHHUMAIOT:

T.=293,15 K,

T, S — COOTBETCTBEHHO CpeRHee 3HAYCHHE U CpeHee KBaApaTHYECKOe OT-
KJIOHeHHEe abCONIOTHOM TeMIlepaTypbl HApPY>KHOI'O arMOCGepHOro Bo3gyxa
3a Mecsll, K, 1o JanueiM Pocrugpomera,

F(T) - ¢yukuus notpebiieHHs, OMUCBHIBAKOLIAN 3aBUCUMOCTE NMOTpeONneHus
raza B perMoHe OT TeMIlepaTyphl aTMOCHEPHOro BO3AYXa, M°, CM. II. 5,

F(T) - npousBoxnas $yaxuun F(T), M /K.

IIpumeuanue - Meocoy nompebrenuem 2asa 6 pezuoHe u memnepamy-
pon HapyxcHo2o0 ammocgeproz2o 8030yxa cywecmeyem obpamuas 3a6ucu-
Mocme. Yuem 3moz0 obcmosamenvCmea npu pacyeme NonpagoyHo20 Ko-
agppuyuenma no gopmyne (1) nozgonsem ycmpanums OONONHUMENLHYIO
NO2peutHoCmsy, 803HUKAIOWYIO U3-3Q KORebaHuit memnepamypst U HepagHo-
MepHOCMU nompebienus 2a3a 6 mevenue mecaya.

B cayuae, ecnu ¢pynxyua F(T) ne oupghepenyupyema, a maxxce npu S,
npegocxooawem 4 K, ona pacuema nonpagounozo xo>@puyuenma ucnono-
3yemcs npoyeodypa YUCNEHHO20 UHMESPUPOBAHUA, Peanu3yiouan (opmyny
(1), 8 npoecpamme o IBM

4.1.2.2 Ins CYeTYUKOB, YCTAHOBJIECHHBIX B NOMELIEHUAX, K, paCCUHTBI-
BaloT no ¢opMmyie (1), B kotopoii T, S npUHUMaAIOT paBHLIMH COOTBETCT-
BEHHO CpefHEeMy 3HAYEHUIO U CPelHEMY KBaApPaTUHECKOMY OTK/IOHEHUIO
abcomOTHON TeMriepaTyphbl rasa B paboueit 30He cueTynKa 3a Mecsi.



3HaueHue T paccuurnmBaloT cornacHo Ilpunoxeuuro [, 3HayeHue S - B
cooTBeTCTBUM C [lpunoxenuem ['. UCXOAHBIMH JAHHBIMM Ui pacyera T
CIYAT NaHHbie PErHOHANBHEIX OTAENeHUN Pocruapomerta o reMneparype

HApY>KHOrO BO3JyXa. YUWTHIBAIOT HOPMBI Ha TeMnepaTrypy BO3AyXa B I1O-
meweHnsax no N'OCT 30494, xapakTepuCTHKM 34aHHsl, YCTAHOBKU H JKC-
IyaTallM¥ CYeTYHKa, cocTaBa rasza. Pacyer oCHOBaH Ha MeTOAaX TEOPHU

TenJonepeNa4u.
B 3aBHCMMOCTH OT XapaKTepPUCTHK YCTAHOBKHM cUeTuuka (Iuamerp H

ANMHA TpybonpoBOAa), 3KCIUTyaTallMM cuyeTyHka (rotpebnsemelii obbeM
rasa), 34aHus (TEMIONPOBOAHOCTE MaTepUasna CTeHbI) CHETUUKH noapasae-

NSAKOT HA CPynnsl B cooTBeTcTBUM ¢ [lpunoxenuem E. [l kaxkaon rpynnsi

NONYYalOT 3HaYeHHE NMOIPaBOYHOro Ko3pdHiiueHTa.
[Ipumeuarnue - [lpu onpeOenenuu cpanuy 2pynnel pyKogooCmeyomcsa

CAeOYIoOWuUM NpaswiomM. 3Hauenue obwe2o 011 2pyhnsl CYHem4uUKo8 nonpa-
804HO20 KO3 Puyuenma bepym maxum, wmobvi OHO BLINIO MeHblULe CpeOHe-

20 3HAYEHUA KOIPDPUYUEHMa (83AMO20 NO MHOICECMBY YUCNOBLIX 3HAYEHUL

XapakmepucmuK 8 ZDaHuyax, ONPeoenArowux 2pynny).
Ilpasuno omuecenus HeonpedeaeHHoCmu 8 Nonv3y nompebumens npu-

HAMO 8 HACMOAWEU PeKOMEeHOAYUU 8 CAYHAAX HATUYUS HEONPEOENeHHOCMU

UCXOOHBIX OAHHBIX 0Nl pacyema.
JlaHHBle, HCMOMB3YEMBIE ISl pacueToB, GOPMUPYIOT B COOTBETCTBHH C

n. S v [lpunoxenuem E.

4.1.3 [lonpaBouHbie kKO3PPUUHUEHTHI AJIA NMPUBEACHUA K CTAHIAPTHOMY
AapieHU0 o0beMa rasa, npoxXoAsAUIEro 3a MecAll yepe3 cUeTuuk Oe3 Kop-
PEKTOpa [0 JaBACHHIO, PACCYUTHIBAIOT 1O GOpMyie

Ky = (Paru + Puss,) / Pe, (2)

roe P.= 101,3 «I]a,
Pars Puss = COOTBETCTBEHHO CpPEHHE 3HAYEHUA aTMOC(HEPHOro AaBJIEHHA H

U30BITOYHOI'O AaBJIeHHUS rasa 3a mecqil, klla.

4.1.4 HonpaBovHbie XKO3(PHIHEHTH! JIA NPHBEACHUA K CTAHAAPTHBHIM
ycjoBUSAM obbeMa rasa, npoxoAsilero 3a Mecsil yepe3 cyeTyuk 6e3 Kop-
PEKTOPOB IO TeMIepaTrype ¥ HaBACHHIO, I8 KaXKAOW IpYIibl CYECTYUKOB

pacCYUTBHIBAKOT 11O QopMysie

Kc=Kth (3)



Ilpy HanuUUH B KOHCTPYKUMH CHETYHKA KOPpEKTOpA MO TeMIiepatype
(DaBneHH1o) B gopmyJie (3) K, (K,) ciienyeT NpHHATL paBHLIM €AUHULIE.

4.1.5 Tlony4yeHHble 3HAYEHHA KOIPPUUMEHTOB OKPYrfOT OO COThIX
JIONERn.

4.2 Pacyer oObpema raza, npHUBEACHHOINO K CTAaHAAPTHBLIM YCJIOBUSM,
NpolUeauero Yyepes cCYeTYMK 3a MeCsLL

4.2.]1 I'lpu onpeneneHnn obbeMa raza yuUuThIBaIOTCS YC/IOBUA YCTAHOBKH
U JKCIulyatauuu cyerunwka. O6beM rasa, NpUBEACHHBLIH K CTAaHAAPTHBIM

YCJIIOBHSAM, PACCYHTHIBAIOT 110 popmyne

Ve=K.V, (4)
rie V - noTpeGneHubii 3a Mecsal, 06beM ra3a No NOKa3saHHAM CUeTIHKa, M,
K. - x0oadPuumeHT a4 npHBEASHMI K CTaHAAPTHHIM YCIOBHIM 0OBbeMa
raza, NpoOXoAallIero 4yepe3 CYETUMK 3a MecsL, A COOTBETCTBYIOLUEH IPyII-

[1bl CYCTHHKOB.

4.3 O6beM rasa B CTAaHJAPTHLIX YCAOBHAX, NMOJIyYeHHBI B peruoHe 3a
MECAL C HCIOJb30BaHHEM IMOKa3aHHii CYETYKKOB, ONPeNeifsiOT CYMMHUPO-
BaHHEM 00BEMOB V., onpefieNieHHBIX I1. 4.2, N0 BCEM CYETHHKAM.

3 CPEI[CTBA M3MEPEHVH U BCTIOMOT ATEJIbHA S
HHOOPMALIUA

5.1 HM3Mmepenua obbeMa rasa NnpoBOAAT CUETUUKAMH rasa, 3aperucTpH-
pOBaHHBIMH B ["ocynapcTBeHHOM Peectpe cpencts usmMepeHui PO u nose-
PeHHBIMH B oprasax ["'ocyapcTBeHHON MeTpOIOru4eckon ciyxoOml.

5.2 CpenHaa TeMnepaTypa HapyXKHOro aTMoc(PepHOro BO3ayxa, CpeHee
KBaipaTH4eCKOe OTKJIOHEHHUE TeMIlepaTypsl aTMOC(hepHOro BO3AyXa, cpel-
HHE 3HA4YEeHMs aTMOC(PEPHOro AaB/IEHHSA H H30LITOYHOIO JaBNeHUA ras3a B

pabo4yeil 30He CYEeTYHKA 33 MECALL.

5.3 laHHbIe MO TEMIiEpaType MOTyT ObITh NOIYYE€HB! HENTOCPEACTBEHHO,
JTHO0 pacCYHUTaHbl MO 3HAYCHUSM €XKeQHEBHOH CpeaHEeCYTOYHOH Temmnepa-

TYPhb! B COOTBETCTBHH ¢ [IpHnoxenueM I'. JlanHble no Temneparype Bo3ay-
5



Xa H aTMOC(EpHOMY HABJIEHHUIO 3aBEpAIOT B PErHOHAJIBHBIX OTAENECHHAX
Pocruapomera. 3HayeHua cpeznHero u30ObITOYHOrO AaBieHUsA rasa B pabo-
YeH 30HE CYETYHUKA OTIpe JeJIA10T 110 JaHHBIM NMOCTaBLIHKa rasa.

5.4 Bun dyHkuMx rorpebneHuns raza B perMoHe OT TeMNepaTypbl aTMO-
chepHOro BO3AyXa YCTAaHABIWBAIOT B Pe3y/bTaTe CTATUCTHYECKOM oOpa-
O00TKH RaHHBIX O HAKTHYECKO CpeAHeMECA4YHON TeMmeparype atMocdep-

HOro BO3fyxa U NMoTpebyeHuy rasa (B CpeAHEM Ha OfMH cyeTYMK). [JaHHbIE
DOJKHB! ObITH COOpaHbI MO MecALaM 3a NEPHOR HPOAOIHKHUTENBHOCTBIO HE
MEHee ABYX NeT, npeamecreyomnii uamepennsm (Ilpuaoxenue E). Cra-
THCTHYECKYIO 00pabotky aanHeiX mpopoaut OI'YTT "BHUUMC". Beuny
BO3MOXXHOI'0 M3MEHEHUsI CTPYKTYpsb! NOTPEOJIEHHUs raza B perMOHE 3Ta HH-
dopmanus OOHOBIAETCA HE pexXe OAHOrO pasa B ABa roza. [lepuon o6HOB-
NIEHUS MOXET OBITH YBEJIMUYEH 110 pe3ynbTaTaM aHajiu3a NoJIyYeHHbIX JaH-

HbBIX.

5.5 Metroauka BBHIMOJHEHUA U3MEpEeHHH peanu3yeTcs Ajs PeruoHa B Bu-
ae nporpammsbl 18 IBM "Koppekuns u3mepenuil o6beMa rasa”, MCnosb-
3ylouied (PyHKUHIO noTpebieHus rasa B BUAE NOANPOrpaMMbl, KOTOPYIO
paspabarsizaer OI'YITI "BHHUHUMC".

6 YCJIOBUS USMEPEHUU

6.1 KiiuMaTHyeCkHe YyCNMOBUS 3KCNNYaTalMH CYETYHUKOB ra3a AOJDKHBI
COOTBETCTBOBaTb TPEOOBAHMAM, YCTAHOBJICHHBIM B HOPMATHBHOH AOKY-

MEHTAIlUuH.
7 BBINTOJTHEHUE U3MEPEHUHU

7.1 MI3mepeHus BBINMONHAIOT CYETYUKAMHU T'a3a COIJIaCHO YKa3aHUAM, CO-
HepXaluMced B flacCnopTax Ha CYETUMKH PUPM-H3TrOTOBUTENEH.

7.2 QOpMHUPYIOT BCIOMOTaTEbHYI0 HHPOPMALIHIO B COOTBETCTBHH C 11.
5, BHA QYHKUHH NOTpeONeHns rasa B perHoHe OT TeMIepaTypbl BO3AyXa,
JaHHble IJIS pacyeTa TeMmaepaTyph! raza Al CUYETUYUKOB B TIOMELIECHMH,
npuBeeHHBIE B [IpHnoxennu E.



8 OBPABOTKA PE3VJIBTATOB U3MEPEHUN

8.1 Insa nonyyeHHs 3HaYeHHH NONPaBOYHBIX KO3IDPHUHEHTOB K 00BEMY
raza, 3HayeHUsa U3MEpeHHOro o0beMa rasa, NPpUBEAEHHOTO K CTAHAAPTHEIM
yCJIOBUAM, JaHHbIe, NepeuucienHuie B 1. 5 U [punoxennn E, o6pabatel-

BAIOT [0 METOAY, ONMHCAHHOMY B n. 4, ¥Ucnoas3ys nporpammy ans 3BM
"Koppekumsa uzmepeHii odbema rasa’”.

9 KOHTPOJIb TOYHOCTH

9.1 KoHTpONs TOYHOCTH HU3MEPEHHH CYETUUKAMH ra3a npoBoOAHT METPO-
noruyeckas cnyx0a nocrasuiuKa rasa.

9.2 KonTpone npaBMWIBHOCTH COOpa AaHHBIX U KOMIBIOTEPHBIX pacye-
toB nposoaut OI'YI1 "BHHUHUMC".

9.2.1 Tlpoueaypa KOHTPONA NPOBOAUTCA ABa pa3a B r'ofl.



IIpuaoxenne A
(cnpaBouHOE)

TepmuHsbl, onpeaeeHus U 0603Ha I HHUSA

A.l nonpaBoYHbIA KO3PPUMUHERT 15 NMPUBEIEHUS K CTAHAAPTHBIM
YCI0BHSIM H3MepeHHOro o6bema rasza k.. OTHolueHHe H3MEPEHHOro 00h-
eMa rasa, NPpUBEAEHHOr0 K CTaHAAPTHLIM YC/IOBHAM, K H3MEPEHHOMY 00be-

MY rasa.

A.2 pacdyeTHOe 3HAYeHHE NONPABOYHOro KodpPpuiumeHTa IJIA NpH-
BEeJeHHA K CTAHQAPTHBLIM YCJOBHAM H3MepeHHOro o6mema rasa K.
3HaYeHHe, pacCUNTAHHOE N0 UMEIOILIUMCA JaHHBIM 10 TEMIIEPATYPE U BaB-

JICHHIO 33 OTUYETHBLIN NepUoa.

A.3 pacueTHOE 3HaYeHHE MONPABOMHOr0 KOYPPMUMEHTa AJI%t NPH-

BeJCHHUS K CTAHJAPTHOH TeMnepaTtype (AaBJCHHIO) H3IMEPEHHOr0o 00b-
emMa rasa, K, (K;): 3rayenue, paCCUMTaHHOE MO HMEIOIMMCS NAaHHLIM MO

TeMmneparype (JaBACHUIO) 3@ OTYETHBINR NEPUOL.



IIpunoxenue b
(pexomeHayemoe)

Teoperu4ecKHue 0CHOBB! METOAHKH

5.1 INonpasounplil K03 ULUKEHT K H3MEpeHHOMY 00beMYy rasa
[lonpaBo4HbIA KOIDODULMAECHT A9 IPUBEAEHUA K CTAHAAPTHLIM YCJIOBH-
AM HU3MEpeHHoro odpeMa rasa, K., paseH

k.=v./v, (b.1)

rae v. - UsMepeHHbI1 00heM rasa, npuBeAcHHbIH K CTAHIAPTHBIM YCJIOBH-
AM, PaBHBIH

! Te % q(1)P(7)
TH PC TH T(T) ’
rae v - UaMepeHHbii 00BeM rasa, paBHbIi
i
v = | q (1)dt
. : (b.3)

H

IAe Ty, Tx - HAYAJIbHBIA U KOHEYHbIA MOMEHTbHI BpEMEHH, C,

q(t) - MrHoBeHHBbIH 00BEMHBII pacxo raasa, M/c,

qc(t) - MTHOBEHHBI! 06BEMHBII pacXoA rasa, IpUBEACHHbIH K CTAHAAPTHBIM
YCIIOBUSM,

T. =293,15K - TeMnieparypa ra3a npH cTaHAapTHbHIX YCIOBHAX,

P.=101,3 klla - naBneHue rasa npu craHAapTHbIX YCIOBHIX,

T(t) - TeMnieparypa raza B MOMEHT BpemeHH T, K,
P(t) - naBneHHe raza B MOMEHT BpeMeHH T, Kl]a.

IIpumeuanue - B gpopmyne (b.2) omcymcmeyem koag@uyuenm cocu-
MQeEMOCMU M. K. ORR PAcCCMaAmMpuBaeMoc0 OUANRA30HA UIMEKEHUA BAURIO-

WUX napamempos 3Ha4Yerue Ko3IQPuyueHma CHcumMaemMocmu OmauNaemcs

om | Ha nperebpescUMO ManyI0 8eIUNUHY.
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IIpuaoxenue B
(pexoMeHayeMoOE)

IIpeaebl NOrpelIHOCTH H3MepeHH

B.1 I'lpenens: norpewmHocT u3MepeHut obbema rasa, npuBEACHHOrO K
CTaHOAPTHLIM YCHOBHAM, OINpPENENAOTCS NMpeaciaMi MOrpelIHOCTH CYeT-
YHUKOB Y IMOrPELIHOCTH ONPEACIICHHA MMoNpaBodHoro ko3geuurueHTa

B.1.1 Ilpenen nonyckaeMoOH OTHOCHTENBHON MOrpeLIHOCTH H3MEPEHHUA
obbeMa rasa, MpUuBENEHHOrO K CTaHAapTHBIM YCJIOBHSM, C UCIIOME30BaHUEM
NOKa3aHMil CUETUNKA 3a MECALl onipeaenseTca no popmyne

§n= (8. + 8", (B.1)

rae o, - npeaen AonyckaeMoi OTHOCHTENbHON NOrpelIHOCTH cueTHHKa UC-
[10J1b3YEMOr0 THIIA,
Ox - mpenes AonyckaemMoi OTHOCHTENbHOH MOTrpelHOCTH MONpPaBOYHOIO

Ko3ppruneHTa K..

B.1.2 Tlpenen ponyckaeMo# OTHOCHTE/bHOH NOrpeLIHOCTH H3MEPEHHA
obbeMa rasa, NPUBEACHHOTO K CTAaHJAPTHBIM YCIOBHUSAM, [10JYYEHHOrO B
PErHOHE 3a MECAL C HCTIOJIBL30BAHHEM MOKA3aHUH CUeTUHKOB, paBeH 1 %.

B.2 Tlpeaens! nonyckaeMoil OTHOCUTENBHON MOrPEeMIHOCTH NOMPABOY-
HOro KO3((PUUMEHTA OINPEALAIOTCA HAa OCHOBAHNM JAHHBIX O NMOrpeliHO-
CTAX 3HAYEHHH BENUYHH, HCITOJIb3yEMBIX TNIPH €ro pacueTe - TeMNepaTyphkl,
AaBJcHUA, PyHKUUH noTpedneHun rasa

B.2.1 [Ipenen pomnyckaeMoil OTHOCHTENBHON MOrpeliHOCTU KOIPPHIK-
EHTa MPUMEHHTENHHO K MOKa3aHWsAM KOHKPETHOIO cUeTYdKa 3a MeCAl pa-

BeH 2 %.

B.2.2 [Ipenen aonyckaeMoOi OTHOCUTENIbBHONH MOrpeIHOCTH KO3PPHIU-
€HTa NPHMEHHUTENbHO K 00BEMyY rasa, oyyeHHOMY B PEroHe 3a Mecill ¢
HCMOJMB30BaHHUEM MOKa3aHUHA cYEeTYUKOB, paBeH | %.
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IIpuaoxenue I
(06sa3aTenbHOE)

DopMyJibl AJS pacyeTa CpeaHero 3HaueHUs H cpeHero
KBaApPaTHYECKOro OTKAOHEHHS TEMINIEPATYPhl 32 MeCA]

CpeaHIO0 TEMIICPATYPY HAPYKHOrO BO3AYXA 34 MECHL, PACCHUTHIBAKOT
no ¢popmyJie

Tw=(ET)/n, ' (1)

rae T; - cpeaHds TemMnepartypa 3a j-€ CyTKkH, K,
n - YUCJI0 AHel s Mecdlle,
| NMpPHUHUMAET LebIe 3HaueHuns oT | Ao n.

CpenHee KRagpaTUyeCKOe OTKAOHEHHWE TeMNepaTyphbl HapyXHOro BO3-
NYXa pacCYHTHIBAIOT MO QOopMyie

S =[Z (Tj - Tw)*/ (n -1)]", (.2)

CpenHee KBaJpaTHYECKOE OTKIIOHEHHE TeMilepaTypel rasa B paboueit
30HE CYETYHKA, YCTAHOBJIEHHOrO B NOMELIEHHH, paCCUHTBIBAIOT 110 popMYy-
e

Sr= (Tl'l - TG‘IXTn - Tun)-lSHl ’ (r3)

rae T, - CpeAHss TeMnepaTrypa BO3ZyxXa B TOMELICHHUH,

T, Siz - 0 popMmynam (I'.1), (I".2), -

T., -~ cpenHaa TeMIiepaTypa rasa B CYeTyHKe, paccuutaHHaa no Ilpunoxke-
HUI0 J1.
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Ipunoxenne [
(peKOMEeHAYEMOE€)

Pacyer TeMnepaTyphbl raza, NpoxoAsuiero 4epes CHeTYHK, YCTAHOB-
JEeHHbLIH B NOMeNleHHH

H.1 PacueT cpeaueit 3a mecall TeMnepaTypbl ra3a B padboueit 30He cyer-
YUKa, YCTAHOBAEHHOr 0 B IOMELeHHH

Pacuer TeMneparypbl raza nMpoBOOUTCA B COOTBETCTBHH C JAHHBIMU
["OCT 30319.3, TOCT 30494, [5, 6] ¢ Mcno/sib30BaHHEM METOAOB TEOPHH
Teruionepeaayu [1 - 4].

M3MeneHHe TeMnepartypsbl rasa B TpybonpoBose 00yCNIOBJIEHO TEMNIO-
oOMEHOM MeXy NOTOKOM rasa ¥ okpyarouieil cpenoi. IIpu pacuyere Tem-
nepatypel rasa IJis yudactka TpydornpoBsona BHYTPH CTEHB! 3/1aHHd pac-
CMaTpHBAIOT CUCTEMY Temonepesauy Mexay BO3LYXOM H rasomM uepes
CT€HY 3fiaHHA, QyTnap (rune3y), tpydbonposoa. Ilpu paccmorpeHur mnpo-
Hecca TersiooOMeHa BHYTpU NMOMELLEHHUA TeMNepaTypy rasa B Hayajne ydYa-
CTka TpyOomnpoBoAa OT CTEHBl A0 CYEeTYMKa IIPUHUMAIOT PABHON TemIiepa-
Type raza B KOHIIE y4acTKa, MpoxXodsulero B CTEHe, TeMmreparypy rasa B
KOHLE y4acTKa (B CYETYHMKE) paCCYUTHIBAIOT B COOTBETCTBHU C U3BECTHBIMH
pesynbraramMiu ¥ QopMyNiaMH TeIUlonepenaU.

1.2 INpouecc TennoobMeHa Mexkay NNOTOKOM rasa B TpyOOnpoBone 4 Ok-
pyXaloLuen Cpeaoi BHYTPHU MOMELUEHHUA

Hns pacdyera mnpouecca TefnooOMeHa MCMORB3YIOTCS H3BECTHBIE pe-
3ynsTathl. B [1] npouecc npeacrasnen auddepeHUHATLHBIM YPAaBHEHHEM,
OITHCBHIBAIOILINM H3MEHEHHE TeMIlepaTyphl ra3a B 3aBHCHMOCTH OT paccTof-
HUusA X 1o TpyoonpoBoay OT TOYKH €ro BLIXOAA HA BHYTPEHHEH NOBEPXHO-
CTH CTEHBI:

T =A(T,-T), (4.1

rae T — reMnieparypa rasa, K,

T' - npoussoanas TemnepaTypst rasza no x, K/m,

T, - TeMnepaTypa cpeasl, OKpyXalollleit yuacTok TpySonpososa (TeMnepa-
Typa BO3AyXa B NOMEILEHUH), K, -

A — XapakTEPHCTHKa WHTEHCHBHOCTH MDOLECCa TEIONEpEaaun MExay
rasoM W BO3RYXOM 4epes Tpy6onposoa, M, pacCYUThIBaeMas no GopMyiie
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A =
: (4.2)
Gc p
rae K — nnueiHbiit ko3dpduuueHT Tennonepenadu, Br/(m-K),
C, - U300apHas yuenbHas TEMNOeMKOCTh rasa, [x/(xr-K),
G - MaccoBblif pacxoA rasa, kr/cek, onpeaenaeMbli no popmyJie
G = Vpe(Tetu) (1.3)

rae V. - o6beM rasa npH CTaHAApTHBIX YCJIOBHAX 3a MecAl, M,

3
Pc - MIOTHOCTH ra3a MpH CTaAHAAPTHBIX YCIOBHAX, KI/M',
Ty~Ty - IPONOJDKHTENBEHOCTD MECALIA, C.

Peuwienue ypaBuenus ([1.1) ¢ HavanbpHBIM ycioBueM T, naet dopmyiny
IS TEMIIEpATYpPhl rasa B KOHUE y4acTtka Tpydonposoaa [1]:

Tew = To + (Ten - To)exp(-AL,) , (11.4)

roe T, - Temreparypa rasa B Hauajle y4yacTka TpyOoIipoBoaa (Ha I'paHulie

CTE€HbI U rnoMentenna), K,
T.q - TEMINepaTypa raza B KOHLE y4yacTtka Tpybonposoja (B cyeTyuke), K,

L. - anuHa ydyactka TpybomnpoBoAa BHYTPH NOMEUIEHUS (pacCTOSHHUE [0
TpyOornpoBoay OT CTEHBI IO CYETYHNKA), M.

Koagp¢duuuenr rensionepemauu K paccuuthiBaercs mo ¢opmyne ais
MHorocnofuod uunuHapuyecko# cteHku [1 - 4]). IIpuunmas Bo BHHMaHue,

4TO KO3QPHUMEHT TEMNOOTAAUH MEXIYy razoM M TpybonpoBogoMm Oonee
yeM Ha nopsaok Gonplue kKO3hPUUMECHTA TEINIOOTAAYH Mexay Tpybomnpo-

BOJOM H BO3ZYXOM, & TAKXKE BLICOKYIO TEMNJIONMPOBOAHOCTE CTANH, AOMYyCKa-
€TCA MUCIoNB30BaTL opmyity [1, 3]:

K=aD,., (4.5)
rae o - Ko3¢hGHUHEHT TEIIOOTIA4YY MEXAY HapY)XHOH NMOBEPXHOCTHIO TPY-

6onpoBosa U BO3AyXoM noMewenus, Br/(M*-K),
D, . - HapyxHbIH AHameTp TpyborpoBoaa, M.
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[Tpu pacyeTe oL YYHTBIBAIOTCA JBa BHa TeNno0OMEHA — KOHBEKTHBHbIH
U H3nydYeHHeM. PexoMeHayetcsa onpeaenars o o [7). Jomnyckaerca npu-

HUMaTh o = 1] BT/(MZ'K) B COOTBETCTBHH ¢ [6].

[TNOTHOCTHL ra3a MpM CTAHAAPTHBIX YCAOBHUAX P. ONPEACASIOT MO AaH-
HbIM TOCTaBiIMKA ra3a. M300apHylo yAelbHYIO TENNOeMKOCTh ra3a ¢, - no
'OCT 30319.3, yuuTsiBas COCTaB rasa B BHJC oObeMHLIX J0JIeH MeTaHa,
a3oTa ¥ AWOKCHAA YTJIEpOAa, a TakKe CPEenHIo TeMieparypy rasa B Tpy-

6onposoae [1].

[Tpu Hanuuum kperneHni TpyGONpoBoJa K CTeHAM MOMELUECHUS Tero-
BO¥ MOTOK Yepe3 HUX YYHUTBIBAETCH KO3PIHUUEHTOM K JIHHE TPYOOIIpOBO-
na k, {7]. |

PexoMeHnAyeTcsa TaKKe YUUTHIBaTh HEPABHOMEPHOCTH IOTpedllIeHus rasa
¢ noMoubio ko3dduiHeHTa HCNIONB30BAHUA (A0JIH CYTOK, B TEUEHHE KOTO-
polf HCrionb3yeTcA ra3), onpenenseMoro no gopmyne, npuseaerHon B [11}:

k, = 0,48 - 0,0074t, (4.6)

rae t - cpeHss 3a MecAI TeMIeparypa HapyKHoro arMocepHoro Bo3ayxa,
°C
KoaddpuuueHT HCIIONb30BaHUA NPUMEHAIOT YMHOXKEHHEM TIpaBOM yacTH

dopmynsl (J1.3) Ha k.

1.3 IMpouecc TenmnmoobMeHa MEXAY razoM U OKpYyXarowlet cpeaoi npH
MPOXOXKAEHHUH ra3a o TpyoornpoBoay BHYTPH CTEHB! 3HaHUA

Ipu pacyere TemMnepatypsl rasza Ans yvactka Tpybornposoaa BHYTpH
CTeHB! MPUHHMAIOT TEMIIEpaTypy rasa B Hayajge y4yacTka TpyOonpoBoaa
paBHO! TeMnepaType HapyXKHOro atmMocdepHoro Bosayxa. Ilponecc tenno-
oOMeHa MeXAQy BO3AYXOM H ra3oM 4Yepe3 3JIEMEHTH CHCTEME! Telionepe-
Hauyu (CTeHy 34aHug, QyTiaap, Npocioiky Mexay pyrnapoM U Tpybonpo-
BOAOM, TpyO6onpoBoz) TpeOyeT CnelHalbHOro pacCMOTPEHUA. ITa 3aaua,
B OTJIHYHE OT PAaCCMOTPEHHOINO BbilIE [poLiecca TErmIooOMeHa BHYTPH MO-
MELUEHHUA, HE MMEEeT rOTOBOrO PelleHHS B aHaIUTA4YeCKOM Buue. [Insa pe-
LHIEHUS NMONOOHBIX 3a1a4 UCIIOAB3YIOT YUCIIEHHBIE METOBL.

Ocob6eHHOCTRIO JaHHON 3a1auy ABISETCA OTCYTCTBHE TOYHBIX JAHHBIX O
CBOMCTBax cuctemb! Tpybonpopoa-Qyrasp-crena. M3BecTHO, 4yTO TpyboO-
[poBOA ¥ PYTNAP U3rOTOBJIEHBI U3 CTAH, MEXIY HUMH B KOJIBLIEBOM 3a30-
pe HaXOJUTCA CJIOH BO3dyXa, H30JIHPOBAHHBIN C ABYX CTOPOH KAKHUM-THOO
MaTEpPHAIOM OT BO3AyXa CHApYXH ¥ BHYTPH 3aHUA.
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Ilpumeuanue - Xomsa pazmepvi u menaonpo8oOHOCMb OMOENbHLIX e~
MEHMOB CUCMEMbl UIBECMHBI, MO 8 NPDUHYUNE NO3BONAEM NPOBECMU MEO-
pemuyecKkue pacyemsl, OOHAKO pe3yibmanbvl paciemos Mozym OKA3amuCAa
HeaoeKk8amuuiMu. Bauanue KOHMAKMHBIX MEPMUHECKUX CONPOMUBNEHUU,
8bI3GAHHBIX HANUYUEM 3Q30P0O8 MEJICOY DYMAAPOM U CMEHOU, U OPY2UX OCO-
beHHOCmEU paccmMampueaemou cucmemsl menionepeoav, He noooaemc

OYEHKE AHANUMUYECKUMYU MEMOOAMU.

Ina pewieHus 3agaym OblIM NpOBENIEHBI HATYPHBIE 3KCNEPUMEHTHI IO

U3MEPEHHUIO TeMneparyphl raza B TpyOONpOBOLE BHYTPH MMOMEILEHHS Ha
obnekTax raszonoTpebieHHA B PAAE PErHOHOB. YCNIOBHR NPOBEAECHHA JKC-
nNepuMeHTa u TpeOOBaHUA K COCTaBY AAaHHbIX npeicTaBieHbl B [1punoixe-
HUH E. OCHOBHO# LeNBIO IKCMEPHMEHTOB ABIAETCA MONYYEHHE OLIEHOK
[1apaMeTPOB, XapaKTEPH3YIOLIUX TerUorepeaady. B pesynerare B coyera-
HUM C HMCUOJB30BAHUEM YHCICHHBIX METOHNOB I10JIy4€HAa MOJENb, [103BO-
AFI0Las paccYHTaTh TEMIEpaTypy rasa B pabodeH 30He CHeTYHKa B 3aBHU-

CUMOCTH OT BIHAIOLIHUX YCITOBHMA.

11.3.1 MozgenupoBanue nponecca TernnoobMeHa YHCIEHHBIM METOIOM.

Cnenysa [2, 4], And pelieHHA 3a4a49Yd TPeXMEPHON TEMJIONPOBOAHOCTH
obnacTe NpocTpaHCTBa, B KOTOPOH NpoTekaeT npouecc, pa3byBaloT Ha JJie-
MEHTapHble 00beMbl. [IpH cTaHOHAPHOM PEXUME TEIUIOOOMEHA U KaK-
aoro odbeMa cOCTaB/IAIOT ypaBHEHHE OanaHca TernnoThl, COriacHO KOTOpO-
MY CYMMAapHBIl TEMJIOBOY NMOTOK K HEMY OT COCeHHX 00beMOB paBeH HY-
mro. TenaoBoit NOTOK MeEXAY ¢cOCEAHUMH oObeMaMH OlNpencasaeTcss HX
¢opMOH ¥ B3aWMHBIM PACIIOJIOXKEHHEM, DA3HOCTHIO TEMNEparyp. YUYHThI-
BAIOT MPaHUYHBIE YCJIOBHA - TEIUIOBBIE MOTOKH MEXAY MOBEPXHOCTAMH H
okpyxawliue# cpenoi. [lonydeHHYIO CUCTEMY YPaBHEHHH PELLIAIOT OTHOCH-
T€NIbHO HEU3IBECTHBIX CPEAHUX TEMIIEPATYP DJIeMEHTapPHbIX 00BEMOB.

Ha Pwuc. 1 INlpunoxenns E cxemMaTHdyecku u3oOpakeHa BEpPXHAA 4acThb -
ceueHUs TpybonpoBoga M CTEHBI IUIOCKOCTBIO, NMPOXOoAAUIEH uYepe3 OCh
Tpybonposoga (oce X). BBuay HamH4YMs 0CEBON CUMMETPHM TPEXMEPHOIO
TEMIEPATYPHOrO NOJA HM3OTEPMHUYECKUE JTHHHH NPEeACTaBIsIOT COOON oOk-
PYKHOCTH C LiEHTPOM Ha OCH X, PacrofioXXeHHbIE B TUIOCKOCTAX, MEpIieH-
OUKYIApHBIX ocH X, B kayecTBe 3neMeHTapHbIX 00BEMOB B3ATHl LUUIUHA-

pHYECKHE KOJIbLla, BHYTPH KOTOPBIX INPOXOIAT HU3OTEPMUUYECKHE JIMHUH
(NpsiMOYTOJIEHUKH, H300pakeHHbIe Ha PUC. 1, nosydeHbl CeUeHHEM KoJieLl
NJIOCKOCTHIO, Mpoxoasine yepes ock X). Pasmep (TOAUWIHMHA) KOJBLA B3AT

NPONOPLUHOHANILHLIM €ro cpeHeMy AuameTpy. (B coOTBETCTBHH C OOLIMMH
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peKxoMeHAalluAMH 110 BbIOODPY LHara YucnerHbIX npoueayp [8] war cneayer
B3ATh OOPATHO NMPONOPUHOHANIBHBIM BEAHYHHE TEMIEPATYPHOIro rpagHeH-
T4, KOTOpPLIA B JAHHOM ciyyae 0OpaTHO NPONOpUHOHANICH JHAMETPY. )

I'lpu pacyere TeNIOBBIX MOTOKOB MEXAY COCEAHUMH 0O0OBbEeMaMH UCTIOIb-
3YIOTCS U3BECTHbIe (OpMYJIBI TEIUioNepeadyd 4epe3 Iockyw JMbo M-
NUHAPHYECKYIO CTEHKH (HAa rpaHuue QyTaspa U CTeHbl — /1 MHOTrOCNOH-
HOH UMNUHAPHAYECKOH CTEHKH), Ha rpaHKule NMOBEPXHOCTH U razoobpa3Hom
cpeasl {2 - 4]. Hanpumep, TerioBoil MOTOK K KOJbLy, OTMEYEHHOMY Ha

Puc. 1 vupexcamu (i, }), OT BHYTPEHHEro coceayero konplia (i-1, j) paBeH

Qi=—"""T"T"-
di ’ (I['7)
in
i
a OT JIEBOI'O cOCeAHero Koybla (i, j-1) - paBeH
(62, -2 gy )
W =7 in ~ Y Nig-1 ~ i/ (11.8)

rae A - Ko3QPUUHEHT TEIUIONPOBOAHOCTH MaTepuana creHbi, BT/(M-K),

| - WUMpHHA KOAeL, 110 OCH X, M,

d; - cpenHHi quamMeTp Koabua (i, J), M,

d..; - cpenuuii qnaMeTp Koneua (-1, j), M,

diy, dis — COOTBETCTBEHHO HAPY>XHbii U BHYTPEHHHUI AnuaMeTphbl Konbua (1,
oM,

tis Y-, GiG-1) - TEMIEpATypbl CPEAHHX TOYEK COOTBETCTBYIOLIHX NPAMO-
YTONBHHKOB, °C.

OlLieHKa HEH3BECTHOr0 3KBHBANICHTHOI0 K03dGHLHEHTa TEIIONPOBOI-
HOCTH A, CHCTEMBI TPYOONPOBOA-PYTAAP, XapaKTEPHU3YIOILUEro 3TY CHCTEMY
B LIEJIOM, NMPOU3BOAUTCA HAa OCHOBAHHWH DE3Y/IbTATOB HATYPHBIX 3KCNEPH-
MEHTOB cOcO6OM, u3noXeHHbIM B 1. [[.3.3. '

Yucno snemeHTapHeIX 0ObeMOB Oepercs Takum, 4yToOB! MpH JanbHEH-
LIEM YBEJIMYSHUH HX YKUC/IA pacyeTHOE TeMIIEpaTypHOe Mojie HPpakTHYECKH
HE H3MEHANOCH. |'paHHYHbIE YCNIOBHA YYHTBIBAIOT CiEeAyXOUHM 0Opa3oMm.
3a1a10TCA 3HAYCHHA TEMNEPATYPH! BO3AYXa CHAPYXKH H BHYTPH NOMeELLEHHA
(cMm. Puc. 1), ko2 DUUMEHTH TENNIOOTAAYH O, O, — COOTBETCTBCHHO 11
Hapy>XHOH M BHYTpeHHe!l mnoBepXxHocTel cTeHsl [6, 7). Ilo dopmyne ais
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pacyeTa TeMmIlepaTrypbl BHYTPM [JIOCKOH CTEHKH, NPUBEACHHOH B [2 - 4],
PacCYUTHIBACTCS JHHEHAHBIA TeMIEepaTypHLIA NMpogunes B CTEHEe Ha yaaie-
HHM OT TpydompoBoaa (De3 yuera BO3MYLUCHHS TEMMOEPATYPHOro 1o,
BHOCHMOTO TpyOOnpoBoaOM, BepXHHit paa uucen Ha Puc. 1). PaccuuTeiBa-
€TCA TeMIieparypa rasa B TpyOONpoBOAE, KaK (YHKLHA MEepEeMEHHOH X,
cnocoOoM, U3NnoxeHHbIM B 1. J1.3.2. TeMneparypa BHyTpeHHEH NMOBEPXHO-
CTH TpyOONpoBOAa NPHHHUMAETCA PaBHOH TeMneparype rasa [1].
JIna xaXkgoro konbla ypaBHEHHE OaniaHCca TEInoThl HMEET BHA

Qi+ Q2+Q:3+ Q=0 (11.9)

Bcero Ttakux ypaBHeHudl 30 (1<i<5, 15)<6). [lonydeHHYI0 CHCTEMY
ypaBHEeHUH ¢ 30 HEH3BECTHBIMH t;; peilatoT C MTOMOLUBIO KaKoro-anbo mMeto-
Ja peLIeHUS CUCTEeM JIMHEHHBIX YpaBHEeHHH CO MHOIMMH HEN3BECTHLIMHU
[8].

PeilieHue, npejcTaBieHHOE B npuMepe pacuera [lpuioxeHus E, noay-
YeHO MHHHMM3aluell CYMMBI KBagpaToB fe€BbIX 4YacTel ypaBHeHHH (J1.9).
3HaueHnUs HeoOXOAHUMBIX Ui pacyeTa napamMeTpoB AaHbl B [Tpunoxenum E.

H.3.2 YpasHeHUe /1A TeMInepaTyphl rasa.
HunddepeHunanbHoe ypaBHEHHe, CBA3bIBalOlUlee TeMIleparypy rasa B
TpybonpoBoae ¢ TeMneparypod LUMIHHAPUYECKOA MOBEPXHOCTH CTEHBI,

rpaHuyalLiei ¢ PyTnapom, UMeeT BH]
T = A(T+bx - T), (I1.10)

roe T — TeMneparypa rasa, K,

T' - npou3sBogHas TeMNepaTyphl rasa no x, K/m,

Ty - TEMNepaTypa WWIHHAPAYECKON fIOBEPXHOCTH CTeHbI NpH X = 0 (Ha
rpaHule C BHEIUHEH NOBEPXHOCTBIO CTeHbl), K,

b — ko3puLKMeHT MTHHERHOI 3aBUCHMOCTH TEMIEPATYPhl LHWIHHAPUUECKOH
[MOBEPXHOCTHU CTEHBI OT X,

A — XapaKTepHCTHKA HHTEHCHBHOCTH MpOLIECCa TeIuIonepenayyd Mexuy
ra3oM M CTEHOM 4Yepe3s cucTeMy Tpy6ompoBoA-QYTIAp, M, PacCUHTHIBae-
Mas 1o ¢opmyne ([.2), B koropoit cneayert B3aTh K - nuHelHbIH k03ddu-
MEHT Ternonepeaayn, B1/(M-K), onpenensemsiii no ¢opMyne AN LHIHH-
OpHYecKON cTeHku [1 - 4]: -
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Do (4.11)
In —
DBT

rae A, - 3KBUBAJIEHTHBINT KO((PHULIMEHT TENIONPOBOIHOCTH CUCTEMBI TPY-
6onposon-pytisap, Br/(M:K),

Dy — Hapy>XHBIH AramMeTp QYTNApa, M,

D,,— BHyTpeHHU 1uameTp TpyOONpoBoa, M.

Kosdduunentsl nuHeiHON 3aBUCHMOCTH T, + bx Temnepatrypsl Lu-
TUHAPUYECKON MOBEPXHOCTH CTEHBI OT X [MOJIYHAIOTCA anpoxcHUMalHeil

3HAYEHHH pacyeTHOro TeMIepaTypHOro noJis.
Pewenue ypaBHenua (J1.10), nonyueHHOe METOXOM HHTErpHPOBAHHA

nuHeHHoro nndgepeHHAIEHOIO YpaBHEHHUS [9), umeeT BHA
T=Te+bx-bA™ + (T, — Tuc + BA Dexp(-Ax), (I1.12)

rne T,, - TeMIueparypa Hapy)KHOro Bo3ayxa, K, HayanbHOe YCJOBUE A

peuieHds audPpepeHNHATIBHOrO YpaBHEHUS.
3HaueHHEe TeMIepaTypsl rasa B KOHLE y4yacTka TpybonpoBsoja Mojyya-

erca noactaHoBkoi X =L.B (I1.12):
Tcn = Tuc + ch = bA-I + (Tun - Tﬂc + bA-l)e_XP('ALc) ’ (H13)
rae L; - muHa yyactka tpybonposoaa (TONUKHA CTEHBI), M.

Pacyer TemMnepartyphl ra3a NMpoBOLST ¢ NOMOLIBIO HTEPAaUHOHHOM Mpo-
neaypsl. Ha nepsoil drepauun, OpHHHMas B KayeCTBe HAYaJbHOro MNpH-

barxeHus, Hanpumep, Ty = T.m, b = 10, paccuuTsiBaIOT TEMMEPATYpPY rasa

B TpYOonpoBoae no ¢popmyne (.12). PaccyuTsiBaloT TeMIEpaTypHOE Nnoje
CHCTeMbI TpyOompoBoA-PyTIAp-CTeHa YHCAeHHsIM MeToaoM nt. JI.3.1. Ho-
Bble 3Ha4eHHA ko2PpPuuHeHTOB T,, b noayvaroT annpoxcumanuel 3Have-

HUH pacyeTHOro TeMneparypHoro nosns. Mrepauun npoaomkaroT X0 CTa-
OWnIM3alii TeMIepaTyphl rasa U pacyeTHoro remmneparypHoro nons. [lo-
y4aloT TeMnepaTypy ra3a B KOHle y4acTka tpybonposoaa T., no ¢opmy-

ne (J.13).
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H.3.3 OnpeneneHne TenaonpoBOOHOCTH CUCTEMBI TpPYOOnpoBoA-

dyTap.

OneHka HEHM3BECTHOrO 3KBUBANIEHTHOrO k03ddHLIHEHTa TETUIONPOBOI-
HOCTH A, CUCTEMBI TPYOONPOBOA-PYTNAD, XapaKTEPUIYIOLIErQ 3TY CHCTEMY
B L[EJIOM C YYETOM BIHAHUA KOHTAKTHBIX TEPMHYECKHMX COIMPOTHBIACHHH,
[IPOMU3BOAUTCA HA OCHOBAHHH PE3YJIbTAaTOB HATYPHBIX 3KCHEPHUMEHTOB.

[lo paHHBIM HAaTYPHOTO 3KCNEPUMEHTA OINPEACISIOT TEMNEPATYpy rasa
Tcn B KOHUE y4acTka TpyOonpoBoaa BHYTpH CTeHbI. TeMIiepatypa MOXET
OLITH M3MepeHAa HenoCPEACTBEHHO JHOO onpelesieHa ¢ HCNOJb30BaAHHEM
NaHHbIX Koppektopa (cM. Ilpunoxernne E). B nocneauem cinyvae npu Us3-
BECTHBIX 3HaueHusAX T,, T.q u Apyrux BenuduH B popmyne ([1.4) Haxondar

Ten 3 3TOr0 ypaBHEHHUA.

Kos>dpduuuesT TennonpoBOJHOCTH ONpEeneIsiioT KaK 3HAYEHHE A,, NpU
KOTOpPOM pacyeTHas TeMIleparypa rasa B KOHUE ydactka rpybonpomoaa
BHYTPH CTEHBI COBMAJACT C TEMNEPaTypoi, NnoJIy4YeHHOH 3KCrepruMeHTaNb-
HBIM [IYTEM. 3TO MOXKHO CAEIATh CHEAYIOHM ClIOcOO0M. DUKCHPYIOT HE-
koTopoe A. IIpOBOIAT UTEPALIHOHHYIO NPOLEAYPY, ONUCaHHYo B I [1.3.2,
MOJIy4aloT pacdeTHOEe 3HAYeHHE TeMIieparypbl ra3a B KOHIE y4acTKa Tpy-
bonpoBona, coorsercTBYIOIlEe BhIOpaHHOMY A. [loabuparor 3HaueHMe A,
YAOBJIETBOPAIOLIEE YKAa3aHHOMY BbillI€ YCIOBHIO.

B pesynbrare 06pabOTKH AAHHBIX HATYPHBIX IKCHEPHUMEHTOB, NMpOBE-
NeHHBLIX Ha o0beKkTax rasonorpellieHUs, yCTaHOBNEHO, YTO A, B CpeAHEM
coctraBnsetT 1 B1/(M-K), He3RaUUTEJIBPHO OTHHYARCE OT DTOro sHauyeHus, T. €.
01K3K0 K KOIDPUUHUEHTY TEIIONPOBOAHOCTH HanOoNee pacnpocTpaHeH-
HbIX CTPOMTEABHBIX MarepuranoB (kKHprH4, 6etroH). Ilockonsky auameTp
GyTasipa Man o CPpaBHEHHIO C pa3MepaMM CTEHBI, TEPMUYECKOE CONPOTHB-

feHue cHcTeMbl TpyOOnpoBOA-QYTNAp Mal0 MO CPAaBHEHHUIO C TepMHUe-
CKHM COTIPOTHBJICHHEM CTEHbl H B 3TOM CMbICJIE HE ABJIAETCS ONpeacifio-

lyM ¢gakTopoM Temonepenaun. TeM He MeHee, KaK MOKa3biBalOT YHUCAEH-
Hble pacyeThl, OAA coOMoaeHus TpeOyeMoit TOUHOCTH OHO JOJMKHO OBITH

YUTEHO NPHU ONpefeNeHUH TEMIEPATY bl rasa.
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IIpuaoxenue E
(pekomMeHayemoe)

JAaHHbIC 118 peasit3alHH MEeTOAMKH B pErHOHE.
Pe3yabTaThi NPAKTHYECKHX PacyeToB

E.1 HaHHbie no notpebaeHnio rasa ¥ reorpaduyeckiM YCIOBHAM pe-
rMOHA
E.1.]1 JlaHHele 0 ¢dakTHUecko#i cpeaHEMeCAUHOH TeMIlepaType HapyX-
HOI0 aTMOC(EPHOro Bo3ayxa W MoTpedneHuu rasa (B cpeAHEeM Ha OAHH
cuyeTyuk) B OBITOBOM chepe 3a 2 - 3 roga, npeAlIeCTBYIOLUUX pa3padoTke
iporpamMmsel ans IBM.
[Tpumep E.1

Mecau 7 12
T'oa - : :
“ t, °C +21 0
Vg M’ 125 400
VoM | 622 780 63 409
Obwee YHCI0O MecAUEB, MO KOTOPbIM NMpeACTaBNeHbl NAHHbBIE, HEC MEHEE
24. JlomxHst OBITH NpEACTaB/IeHbl JAHHBIE M0 KAXAOMY CE30HY.
[Ipu npomeneHuu obcnenosaHuil BLIOOpKa CUYETUMKOB HONMKHA OBITH
ciayvaifHOH. KonmnyecTBo 06CneJ0BaHHBIX CUETUHKOB He MeHee 50.
JlomyckaeTca onpegenaTb 00beMel Mo NaHHEIM O NOTpedieHHH rasa B
ObrTOoBOM Chepe mo pernHoHy (MmMbGO KIMMaTH4YECKOH TEPPHMTOPHH MO .
E.1.5) B nenom.
E.1.2 Hucno cueriukoB rasza 6e3 teMnepaTypHOW KOMIIEHCALHMH B pe-

rHoHe N, ¢ yKkazaHHeM NpUONU3UTeNbHOro yicaa (1udo npoLeHTa) cCHeTH -
KOB N - yCTAHOBNEHHbIX BHE noMelleHi, N, - B TOMeleHUAX.

Ilpumep E.2

Yc¢TaHOBJCHBI B NoOMeLne-
HUAX, N,, IIT.

YcranosieHbs BHe noMe-
meHui, N;, 1T,

O6buee uncao
CYETYHNKOB, N,
.

102000

e

42000 60000
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E.1.3 [IpoTs)keHHOCTh PErHOHA C IOr'a Ha ceBep. YKa3blBalOT paccTosf-
HUE 10 MEpHIHaHy MEXAY KpalHHUMM FOXKHO! M CeBEepHON TOYKAMM YCTa-

HOBKM CUETYHKOB B perHoHe, kM. [ipu onpeneneHHH MecTa yCTaHOBKH
CYETYHKOB JONYCKAETCA NOrpeIHOCTh B Iipeaenax £30 kM.

E.1.4 BricoTa MecTa YCTaHOBKH CYETYHMKOB HajJl YPOBHEM MOpPA. YKa3bl-
BAlOT BBICOTHI HU3WIEH U BLEICHIEH TOYEK YCTAHOBKHM CYETUMKOB B pErUoHE,
M. IIpu onpeaencHun BBICOTH! AOMYCKaeTCs NOrpelHOCTh B Ipedenax
+20 M.

E.1.5 B citydae ecny HpOTAKEHHOCTh PErHOHA C 0ra Ha CeBep MpeBbi-
miaer 300 xM, a Taxke B cJiydae €C/IM Pa3HOCTh BBICOT BBICILEH U HU3LIEH
TOYEK YCTAHOBKM CUETYUKOB B perHoHe npesbiiaer 200 M, nocTynaimoT
clenyolM obpa3zoM. BeIIETAIOT HECKOILKO TEPPUTOPHUI, B COBOKYITHO-
CTH COCTABJAIIMX BeCh peruoH. [IpyU 3TOM npoTAKEHHOCTH KAXKAON Tep-
PHTOPHH C Iora Ha ceBep He npesbiinaeT 300 kM, a pasHOCTh BbICOT BhICIIEH
U HU3IIeH TOYeK YCTAHOBKHM CYETYUKOB B MpefeNlaXx TEPPUTOPHU HE MNpe-

BeilnaeT 200 M.
Ilpu onpeneseHHH rpaHuL TEPPHTOPHR KOHCYAbTHpYIoTCcA ¢ PI'YII

HBHI/IHMCH .

E.2 JJononHuTeNbHBIC OAaHHBIE JUIA pacyeta KO3M(DHUIMEHTOB IS CYET-

YHKOB BHYTPHY NOMELECHUS
JlanHBIE HCNONB3YHOTCH NMPH ONPENESIEHWH FPYIN CYETYHKOB B 3aBHCH-

MOCTH OT XapaKTEPUCTHK 3JaHHA, YCTAHOBKM W 3KCITyaTallMH CUETYHIKA.

B cny4ae HaIM44s HEONIPEAECNEHHOCTH MNMpy BBIOOpE 3HAUEeHUNH napaMeT-
pOB, BJMAKIOIIUX HAa BeJIHYHHY MONPABOYHOro KO3(hPHLMEHTA, H ONperee-
HHH FPyINN CYETYUKOB IO PETHOHY B 3aBUCUMOCTH OT XApPaKTEPHUCTHK 31a-
HHA, YCTAHOBKM M JKCIUTyaTalldH CYETUYUKA PYKOBOACTBYIOTCA [IpHMeYaHH-
eMKki. 4.1.2.2.

['pynnsel CHETYUKOB 10 MaTepHally CTEHLI: KUpNHY, OeToH, AepeBo. [lns
KaXIOr0 M3 YKa3aHHBIX MarepHaloB KOIPPHULMEHT TENNONPOBOAHOCTH
MPUHUMAIOT HE MEHEe CPEJHEro 3Ha4YeHUs U3 AuanasoHa, ONnpeacigeMoro
MO CNIPaBOYHbBIM AAHEBIM. [IpH OTCYTCTBHM KOHKPETHBIX AAHHBIX IS CTEH
U3 KOMOMHHMPOBAHHLIX MATEpHAIOB MIPUHMMAIOT k03d(HUHEHT Ternnonpo-
BOJHOCTH OEeTOHa.

HnuHy y4acTka TpyOOIpOBOAa BHYTPH CT€Hbl NPHHHMAIOT HE MEHEeeE
CPEAHEro Mo PeruoHy 3HAYEHHA TOJILUMHBI CTeH 3MaHUN U3 COOTBETCTBYIO-
LIero Marepuasna.

JiMaMeTph! HCNOJIb3yeMbIX TPYOONPOBOAOB BHYTPH 34aHuil (C yKa3aHu-
€M COOTBETCTBYIOLUETO AHAMETPA QY TIApPA) IPUHHMAIOT HE MEHEe cpeaHe-
ro M0 peruoHy 3HaAYCHHUH.
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["pynnel CY4ETYUKOB MO ANUHE Y4uacTKa TpyOoripoBoaa BHYTPH NoMelile-
HUS PEKOMEHAYeTCA onpeaensaTh: A0 1 M; Oornee 1 m.

['pynirisi CY4ETYHKOB MO norpebiseMoMy ob0beMy rasa peKOMEHAYeTCA
onpezenars: Ao 5000 M /ron; Honee 5000 M°/TO.

I[Ipumeuanue - Ilpu evibope 2pAHUMHBIX 3HAYEHUU XAPAKMEPUCMUK, ON-
DEOCNRIOUIUX 2DYRNBL CHEMYUKOE RO ONUKE yvacmKka mpybonposooa u ho-
mpebnsemomy obvemy zaza, mozym Obimb yumenvl XapaKkmepucmuKku yc-
MAaHOBKU U IKCNIIYAMAYUU CUHEMUUKO8 ONSL KOHKPEMHO20 PecuoHa.

IIpu omcymcmeuu dannbix no oaune yuacmxa mpybonpogsoda u (unu)
nompebaiemMomy obvemy 2a3a CHEMYUK OMHOCAM K cPyNNam. No ONUHE
yuacmxa - 6onee 1 m; no nompebnsaemomy obvemy - do 5000 m’/200.

IInoTHOCTE raza nNpM CTaHAAPTHRIX YCJIOBHAX, COCTAB rasa B BHAEC 00%h-
eMHBIX J0JIed MeTaHa, a30Ta ¥ JHOKcUZa yriepona.

B coorBerctBum ¢ 'OCT 30494 temneparypa Bo3ayxa (pe3ynsTHPYIO-
was) 8 xuioMm nomeierduu ot 17 °C o 25 °C ans xonoaHoro nepuona ro-
Ja (onpeAensaeMoro o TeMrepatype Hapy»Horo atMocgepHoro Bosayxa
He 6onee 8 °C) u ot 18 °C mo 27 °C ana rennoro nepuoga (remneparypa

HapY>XHOro Bo3yxa He meHee 8 °C).

E.3 JlanHble HaTtypHBIX DKCIEPUMEHTOB MO UIMEPEHHIO TEMIICPATYPHI
rasa B TpyOonpoBoge BHYTpH ITOMELLEHHUA

E.3.1 1lenpio 3KCNIEPpUMEHTOB sABIISETCA NPOBEPKa COOTBETCTBHA TEOpe-
THYECKMX HCCIEAOBAHHU MO TeMhepaTrype rasa B TpyOONpOBOAE BHYTPH
MOMELIeHUs, Nexaux B ocHoBe MBH, peanbHbIM nipolieccaM Tennonepe-
Jadyy, IPOUCXOAAUIMM Ha 00BbEKTaxX ra3onorpebiieHns, a Takxke [oJydYeHune
OLEHOK MapaMeTpPOB, XapaKTEPU3YIOLUIUX TEILIonepenavy.

E.3.2 YcnoBusa npoBeaeHUs IKCIIEPHMEHTA.

Ina cbopa naHHBIX BEIOHPAIOT OOBEKT C PEXKHUMOM MOTPeOIEHHUA ra3a B
npeaenax ot 500 no 20000 M> B MecsL. J[aBeHHe rasa AOHKHO COOTBETCT-
BOBaTh OLITOBO#H chepe norpedaerus (ra3orpoBos HU3KOro JaBleHH).

Pa3sHOCTB TeMIlepaTyp BO3AYyXa BHYTPH U CHapYKH [NOMELUEHHSA ~ HE Me-

Hee 20 °C. '

Matepuan tpy6ornposoaa ¥ pytispa - CTalb.

Huamerp dyTasapa - npeaAnoYTnTeNbHO B npenenax 100 M.

E.3.3 Temneparypa raza T.; B KOHUE ydyacTka TpyOONpoBOAa BHYTPH
CTEHbl MOXET OBbITb M3MEpPEHA HENOCPEACTBEHHO JIMOO onpeaeneHa ¢ Mc-
[10JIb30BAHUEM JAHHBIX KOppeKTOopa cnocodom, ykasaHHBIM B 11, J1.3.3.

O6bem rasa - no roxaszaHusM cHeT4HKa U0 KoppekTopa.
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E.3.4 [lannHble ¥ pe3y/bTaThl 3KCIIEPUMEHTA PEKOMEHAYETCA OPOPMIATH
B Buae tadbnuusl E1.

L.4 Ilpumep. B Tabnmune E1 npuBeaeHbl YUCHOBBIC 3HAYEHUSA BEIHYUH,
UCIMONB3OBAHHLIE B pacyere, pe3yibTaThl KOTOPOIo NpeicTaB/ieHnl B 1. E.S.
DKCNepUMEHT ObUI IIPOBEAEH B KOTEJHbHOM IIKoJbl. [JaHHbie 1Mo 00BEMY
rasa - 3a CyTkH, 110 TeMIIeparype - CpeIHeCYTOYHbIE.

Tabnuua E1l
YcnosHoe HaumeHoBaHHe H3MepsieMoH 3aaueune
_obo3nadeHHe __ BeauuuHml _ :
1 i, TemnepaTypa Bo3AYXa BHYTpPH NoMe- 21,0
_ meHus, °C
2 tn TeMnepaTypa Bo3ayxa CHaApPYXH Mo- -16,6
memiennst, °C . .
3 L, JAnuHa yyacTtka TpyGonposojsa oT cTe- 173
B L Hbl 0 KOPPEKTOpa, CM -
4 t.. TemnepaTypa rasa B cyeTuHKe NO AaH- —
HbIM APXHBA KoppeKkTopa, °C
‘ 5. V., O6beM rasa cTaHIAAPTHBIHA N0 AAHHBIM
| KOPpL KTOP&,__MSJ .
6. MaTrepuan Tpybonpopoaa
L MaTepuas ¢pyriaspa (ruib3bi) Cram
7 D., Juamerp TpyGonpoBosa BHyTpeHHil,
MM -
8. D,.q TuamMerp oyraspa Hapy)xHbLI, MM 89
9. L. ToNmMHA cTeHbl B MeCTe BBOAa TPYOo- 60
npososga, CM
10. MaTepHaJ cTeHbl Kunpnny
11. KoanuecTBo KpenaeHun (MAH CTOEK) 3
Tpybonpososa Kk creHe noMeieHHUsI HA
- yacrke Tpybonpososa, LITYK
12. [1noTHOCTD, KI/M", H cOCTAB ra3a (06n- | IInornocrs 0,681
eMHble J0aH, %) CO, 0,037
N 1,191 |
I . — 71
13. doafa BpeMeHH HCIT0JbL30BAHHA I'a3a no 1
— AAHHLIM APDXHBa KOppeKTOpa .
. 14. o HcnoabiyeMbie cpeacTBa H3MepeHHIl RVG G40, EK260
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E.5 Pe3ynbsTars! pacyeToB

Ha Puc. 1 cxemaTHuecky U3006paxeHa BepXHAA YacTb CeYEHUs TpyOo-
NPOBOJA H CTEHBI ITOCKOCThIO, MPOXOoAdiLel yepes och TpyOonpoBoaa (ock
X). Ilo ocu R onpenenserca paccTosHUE OT OCH X B LANUHIAPHUECKOH CHUC-
TeMe KOOPOUHAT. [IpAMOYroNbHHUKH NMOXyYeHbl CEYEHHEM LIMIHHAPHUECKUX
KoJlell IJIOCKOCTHIO.

3HaAYCHUA TeMIepaTyphbl BO3AYXa CHapY>XH W BHYTPH ITOMELIEHUS MOKa-
3aHbl YHUCJIaMH¥ COOTBETCTBEHHO CJieBa U Cripasa OT cTeHbl. CrpenkamMu 060-
3HAYECHBI HarpaBleHUsa TENNOBLIX NOTOKOB MEXAY OAHUM U3 0OBEMOB (LIM-
IMHAPUYECKHUX KoJIel) H coceAHUMHU obbeMamu. Dopmysbl A pacyera
TeIrUI0BBIX NOTOKOB AaHbl B 1. J1.3.1. Ilpu pacuere ucnoap3oBaHbl JaHHBIE
n. E.4. 3uauenus ko3bbdUIHEHTOB TEMIOOTAa4YH MEXKIY CTEHOH M BO3AY-
XOM OBUIM B3ATHI MO HaHHBLIM [6, 7] HapyxHbIf O, = 25 B1/(M*-K), BHYT-
peHHuit o, = 11 Br/(M*-K).

PacueTHBle 3HAaYEHUS TPEXMEPHOrQ TEeMIIepAaTypHOro nona, obnanaio-
HIero oceBoit CUMMETpPHEH, NoKa3aHbl YUCAaMH B NPAMOYyroapHUkax. Pac-
yeTHBlE 3HAYEHHs TEMIIepaTyphl ra3a - 4ucjlaMM B Tpybornposoje. 3Haue-
HUE TeMnepaTypsl ra3a B KOHLE yyacTka TpyOonpoBoa BHYTPU CTEHBI t;, =

-14,3 °C.

E.6 [Iposenenue npeaBapyTe/IbHBIX PacUyETOB

IIpu orcyrcTBHy OBM H nporpaMmsl Ala pac4eToB MO JAHHON METOAH-
Ke C USNbIO NOJY4UEHHA NPUONMKEHHBIX PE3YJIbTATOB MOMKET ObITh UCIIONb-
30BaH ajIrOPHTM, CYTh KOTOPOTO COCTOHT B ClI€AYIOLIEM.

Mcxons #3 W3BeCTHHIX 3HAYCHUN TemrepaTypsl BO3AyXa CHApYXu U
BHYTPH HOMeLUeHuA, KO3GPHUHEHTOB TENNO0TAAYY O, JUIA HAPY>KHOH H O,
N BHYTpeHHeH MOBepXHocTel CTeHbl, 1o dopMmyne, IpUBEOEHHOH B
[2 - 4], ang pacyera TeMrepaTypsl BHYTPH IIIOCKON CTEHKH pacCUUTHIBAET-
CA NHHEeHHbIA TeMrnepaTypHbid Npoduiabs B cTeHe 0e3 yyeta BIHAHUA TPY-
6onposona.

PaccmarpuBaeTcs 3KBHMBAJICHTHAs CUCTEMA TEIUIONEpENAYH Uepe3 Tpy-
Oornporod, ¢pyTisAp M UMIMHAPUYECKYH) CTEHKY. [Ipy 3TOM mnapameTphl
(TONLHMHY W KOIPDUUMEHT TENNONPOBOAHOCTH) UUTHHAPHYECKOH CTEHKHU
[noAOHparoT TakuM 006pa3oM, 4TOOL! €& TepMUYECKOE CONPOTUBIEHHE COOT-
BETCTBOBAJIO TEPMHUUYECKOMY CONPOTUBJICHHI) CTEHbl M3 OIMpelesiCcHHOro
CTPOUTENIBHOrO Marepuana. Temneparypa BHEUIHeH MOBEPXHOCTH CTEHKH
COOTBETCTRYET JHHEHHOMY TEMMEparypHOMY HNpoQHIII0, [10JYYEHHOMY
yKa3aHHbIM Bbillle cocoboM. B 3ToM ciiyyae pacyeTHas Temneparypa rasa

B KOHLIE y4acTKa TpyOOnpoBO4a BHYTPH CTeHBI OyAeT paBHA TeMIepaType,
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10JTy4YeHHOM 0 AaHHOW METOJHKE.

Temnepatypy rasa paccuutsiBarot no ¢opmyne (J.13) n. [.3.2, npuHu-
mMasi T, U b paBHbBIMU 3HaYeHHSIM KOIDPHLHEHTOB JTHHEHHOro Temmnepa-
TyprOro npoduns B crene 6e3 yuera BausHHa Tpybonposoaa.

1423 |  -6¢ -1,5 3.8 92 | 146

"1 218 l - 7,8 ' - 2,9 2.1 714 1312

] |
- 16,6 | 210
132 1 -89 4,5 0,2 5.4 11,8
Q, —+Q,
|
i J-1 i J 11 |
* ) -
QT
- 14,1 -41,0 -7.7 -4, 0,2 I 6.6
3
| -1 J P
r
9 - 45,1 - 13,1 -11,0 8,7 -5.7 -0,7
’ 160 | 152 mm «
- 166 - 165 - - 15,3 _ )
F —te 4

Puc. 1. Cxemarnueckoe H3o0paxeHHe ceHeHHs Tpy6onpoBOLa U CTEHbI
IUTOCKOCTHIO. | - Tpybonposox, 2 - pyrnasp, 3 - CTeHa;
cTpenkaMu 0003Ha4YEHbI HAallpaBieHHUSA TEIIOBLIX MMOTOKOB Q;

YUCAAMH NMOKa3aHb! 3HayeHus TeMnepatypsl, °C.
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