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JUIA MCIBITAaHUM TEIUIO3AIlUTHBIX XapaKTEPUCTHK OOPa3loB OTPAXKAAIOUINX KOHCTPYKIMH 31aHHUMA
u coopyxenuil. [lpemnoxken crmocod ompeneneHust kodhHIMEHTa TEIUIoNepeiadyl, NpU KOTOPOM
Ha MPOTHUBOMNOJIOXKHBIX CTOPOHAX BBIIEICHHOIO YYacTKa TEPMUYECKH OJHOPOAHOHN Orpakiaarouiei
KOHCTPYKUMH YCTAaHABJINBAIOT TEMION30JMPOBAHHBIE TOPSUUH SIIKK U XOJOJHYIO KaMepy IIPU HEPABHbBIX
MEXIy OO0 3HAYCHUAX UX TEPMOCTATHPOBAHHOM TeMITepaTyphl. B ropsaeM sIuke U XOIOTHON KaMepe
PETYAMPOBKOM CKOPOCTH BO3AYIIHBIX MOTOKOB (POPMHUPYIOT 33JaHHYIO TEIUIOOTAAuy IOBEPXHOCTEH
OTpaXKIAIOIICH KOHCTPYKIIMKA M OKPY)KAIOT BHEUIHHE MOBEPXHOCTH TOPSYETo SIHKa aarnadaTudecKon
06010uKoii. JOMOTHUTENHFHO YCTAaHABIMBAIOT B 30HE MPHUMBIKAHUS TOPSUYETO SNIUKA K OTpa)kaarolie
KOHCTPYKIIMH TIePU(EPUIHBI HarpeBarelb, IPH pa3IAYHON MOITHOCTH KOTOPOTO H3MEPSIOT
IJIOTHOCTh TEIUIOBOTO IOTOKAa M PAa3HOCTb TEMIEPATYphl MEXIY MMOBEPXHOCTAMU Orpa)Kaaroliei
KOHCTPYKIIMH B IIEHTpaJbHOH oOmacté M Ha mepudepun. [lo pesyapraraM BBITOTHEHHBIX W3MEPCHUIMA
ONPEACIISIOT JIOKAJIbHBIE 3HAUYEHUST TEPMHUYECKHX COMPOTHUBIEHUN OrpakJarouleil KOHCTPYKLHHU, a
K03 GUIMEHT TEIJIONEPEaadr ONPEICIIAIOT 0 OTHOIICHHUIO CPEIHEH M0 YIaCTKy IIOTHOCTH TEIJIOBOTO
IMOTOKa K Pa3HOCTH TEMIICPATYPhl TOPAYEro dAlUKa U XOJ'[O]IHOfI KaM€pbl, COOTBECTCTBYIOLIEMY
MOIIHOCTH TIEPH(EPHUIHOTO HAarpeBaTels, MPH KOTOPOH paCXOKICHHEM MEXIy YCpeTHEHHBIMU
10 YYacTKy JIOKAJIbHBIMU TEPMHUYECKUMH CONPOTHBICHUSMU W TEPMHUUYECKHM CONPOTHBICHHEM B
LIEHTPATBHON 00JIaCTH MOXHO TIpeHeOpeyb. 3a CUET ONTHUMAIHHOTO BEIOOPA MOIIMHOCTH JOMOTHUTEITEHO
BBEACGHHOTO IepuepuiiHOTO HArpeBarelis JOCTUTAeTCs CYIIECTBEHHOE TMOBBIIICHUE TOYHOCTHU
omnpenesieHus Ko3hGHUIIMEeHTa TEIIONEPEAaYn U TEPMUICCKOTO COTIPOTURIICHHS TEPMUUYCCKU OJTHOPOIHOU
orpaxxaaroieil KOHCTPYKIIMH.
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Cnoco6 onpeaenenus KodhdHIHEHTa Tenjonepeiayt orpaxiaoieH

KOHCTPYKLHH

M3oBpeTenrie OTHOCUTCA K 06,1aCTH M3MEPUTENIBHOH TEXHHKH K MOXKET ObITH
HCTIONB30BAHO 7%  MCIBITAHUH TENIO3AIMMTHBIX XapaKTEPUCTHK 00pasuoB
OrpaXAAIOLIHX KOHCTPYKLUHH 31aHKHA 1 COOPYXEHHH.

WUssecten croco6 onpenenenus koadduuuenta Teronepeaadn [1],
KOTOpBIH 3aK/I04aeTcs B H3MEPEHHH MO INIOWMAAX HCMBITBIBACMOTO yHacTKa
orpaxaarolled KOHCTPYKUMHU TeMMepaTyphl BHYTPECHHErO T,i W HapyXHOro T,
Bo3ayxa (He MeHee ueM B 100 MM OT NMOBEPXHOCTH KOHCTPYKLHM) CpeXHel 1o
y4yacTKy MJIOTHOCTHM TEIJIOBOIO NMOTOKA g HArpeBatelis, KOTOPBIM pasMelléH B
crelHalbHOM TETUIOM30MPOBAHHOM TOpsAYeM ALIHKe, TPHKATOM K [MOBEPXHOCTH
MCIBITHIBAEMOTO B YCJIOBMAX CTAllMOHAPHOHW TEIUIONEpeNavn OTpaXaeHud, C
nocjaeayoUIHM pacuéToM TENJTOTEXHUYECKHX XapaKTepPUCTHK no
HUKETIPUBEIEHHBIM (opmynam (cMm. noapaszen 4.1):

- ko3bbULIHEHTa TeMnonepelauy OrpakAAIoIed KOHCTPYKIHH U

U= Q/(Tni - Tne)s (1)

Wi 0OpaTHOM BETHYMHBI — CONPOTHBIICHUA TEMNONEpeaaUe orpaxiaromei

KOHCTPYKUMH R,

R, = (Thi — Tne)/Q- (2)

KosdhduumenT Temionepenayy ONpeensercd Npu OTCYTCTBUA Teperaia
TeMIIepaTyphl Ha BHELIHHX U BHYTPEHHUX MOBEPXHOCTAX CTEHOK OPAYEro AILKKA.
K npuuuHaMm, MpPensTCTBYIOLIMM  JOCTHXEHHIO  YKa3aHHOTO HUXeE

TEXHUHYECKOro pe3yJibTaTta NnpH UCIIOJIL30BAaHUH H3BECTHOIO PELUEHMA, OTHOCHTCH
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TO, 4TO ONpeaeneHre KodhdULMEHTa TemIonepeiayH OrpaXxaaLied KOHCTPYKLMH
OCYILECTBIISETCS B YCROBUAX, MPH KOTOPBIX BO3HUKAIOT HCKaXXEHUS TETIOBBIX
[IOTOKOB 4Yepe3 MCMbITHIBAEMYIO OrpaXKIalollyld KOHCTPyKUHio B 00JacTH
NMPUMbIKAHHSA K HEll ropsyero AukKa, a KodhQHIUEeHTh TETNIO0TAAYH BHYTPEHHEH
¥ Hapy)XHOH NOBEPXHOCTH OTPaXAAKOIIEH KOHCTPYKUHH MOTYT CYUIECTBEHHO
OTIIHYATECA OT HOPMHUPYEMBIX. ODTO TPHUBOIMT K YBENUYEHHIO [OTPEIIHOCTH
orpeneieHns KodpULKEeHTa TEITonepeaayH.

M3BecTeH Takxke crocod ompeaeneHHs KodpduLHreHTa Temnonepeiaun [2],
KOTOPBIN 3aK/IoYaeTcs B M3MEPEHHH TEMMEPATypbl BHYTPEHHETO M HapyXHOIO
BO3/yXa 10 TUIOLIA[ HCIBITHIBAEMOrO y4acTKa OrpaxJarolliel KOHCTPYKUHH, &
TakXe CcpeiHel Mo Yy4acTKy IUIOTHOCTH TelIOBOrO [0TOKA, HM3MEPEHHOro Io
pacxXoly TEIIOBOW OHEPIHM, BEHLIENEHHOH 3JIeKTpOHAarpeBaTeneM, KOTOPBIA
pasMelléH B ToOpsiyeM AIIMKE, [PHIKATOM K TMOBEPXHOCTH HCIIBITBIBAEMOrO B
YCAOBHAX CTALMOHAPHOW TeMJIONepeaiy OrpaKaeHHs. C HapyXHOH CTOPOHBI K
OrpaKIaloiliell KOHCTPYKUMH TPHUMBIKAeT XOJo[Has Kamepa, B KOoTOpOH
MoAep)XNUBaeTCA 3a1aHHOE 3HaYeHHe TeMIIePaTyphl XONOAHOro BO3ayXa. BHyTpH
ropsyero SIUMKa ¥ XOJOJHOH Kamephl ¢ MOMOIILIO BCHTHJIATOPOB CO3MAROTCSA
HOpMHpyeMBle  ycioBHs  TemmoobmeHa.  KoagguuueHT — Teronepenatn
onpesienseTcs ApH OTCYTCTBHM Mlepenajia TeMIepaTyphbl Ha BHEIIHNX M BHYTPEHHUX
TIOBEPXHOCTAX CTEHOK FOPAYETO sALIHKA.

K npuuwHaMm, [pPEmsTCTBYIOIMM  JTOCTHXKEHHIO  YKa3aHHOTO  HIDKE
TeXHHUYEeCKOro pe3y/ibTaTa MpH HCIONB30BAHUH M3BECTHOIO PELICHHA, OTHOCHTCA
TO, 4TO OnpedeNeHue Ko3huLeHTa TEIIONepe a4 OrpakIaloUeH KOHCTPY KLY
OCYLUECTBJISETCS B YCIOBUSAX, MPH KOTOPBIX BO3HMKAIOT WCKAXCHHS TEITOBBIX
MOTOKOB uepe3 HCOBITHIBAEMYIO OTPXIAIOLIYI0 KOHCTPYKLHIO B obnacTu
IIPMMBIKaHHA K HEH ropsidero sAiuKa.

V3BecTeH Takke Haubojee COBPeMEHHBIH M3 PACCMOTPEHHBIX COCOD
onpene/ieHns KO3QQPUUMEHTa Tenjonepenatin (coNMpoTHBAEHHS Temnnonepenaye),
KOTOpBIH 10 COBOKYMHOCTH IPH3HAKOB ABIAETCH Haubonee GIM3KUM aHAJOTOM

(nanee — IPOTOTHIT) 3aABISAEMOTO H300pETEHUA [3]. CornacHo MpOTOTHIY, FOPSIHH



SIMK W XONOAHYIO Kamepy YCTAHaBIMBAlOT Ha  BBUICJACHHBIM  y4acTOK
orpakaroliell KOHCTPYKLMH, [PH 3aJaHHBIX 3HAYEHHAX MX TEPMOCTATHPOBAHHOM
TEeMIIepaTypbl ITPH OTCYTCTBHY NEpenana TeMIepaTypbl Ha BHELIHUX H BHYTPEHHHX
MOBEPXHOCTAX CTEHOK ropAYero ALMKa U3MEPSIOT CPEAHIOI0 110 YUaCTKY MIOTHOCTD
TEMJIOBOrO NOTOKA, MPOXOAAILEro 4epe3 Heé, a TAaKkKe TEMIIEpaTyphl Ha ObOeuXx
MOBEPXHOCTSX OTpPaXAalolle KOHCTPYKIIMH M ONPEIeNAT COMPOTHBIICHHE
Tenionepenade Mo OTHOIIEHHIO Pa3HOCTH TEPMOCTATHPOBAHHBIX TEMIEPATYP K
IJIOTHOCTH TEIJIOBOrO [MOTOKa [IOCHEe YCTAHOBJIEHHA 3aJaHHOW TeIiooTAa4H
TTOBEPXHOCTEH Orpajarolie KOHCTPYKIHWH PEryIupOBKOH CKOPOCTH BO3IYUIHBIX
MIOTOKOB BHYTPH TOPSHEro slIdKa U XOJ0HOK Kamepsl.

K npuunHaM, TpPENATCTBYIOWIMM JOCTHXEHUIO  YKa3aHHOTO  HHXE
TeXHUYECKOro pe3yjbTaTa MpH MCNOJIB30BAHHH W3BECTHOIO PELUCHHS, OTHOCHTCSA
To, 4YTO oOmpeieneHWe Kod(pdHLUMeHTa Temonepeaaud  (CONPOTHBIEHHA
Terionepesaye) OCYLIECTBAAETCA B YCJIOBHMSX, TMPH KOTOPbIX BO3HHKAKOT
UCKAXKEHUS  TEIUIOBLIX IIOTOKOB  uUepe3  HCNLITHIBAEMYIO  OrpaxJarollyro
KOHCTPYKLIHIO B 00JIACTH NPUMBIKAHHS K HEil ropsyero sumKa.

Takum 06pa3oM, CYylIECTBYeT NOTpebHOCTs B paspaboTke cnocoba
onpenenenus ko3pOULNEHTa Tenonepeaais, KOTopbi OBl yCTpaHAI HEJOCTATKH
aHAJIOrOB, M3BECTHBIX HA HACTOSILIMA MOMEHT U3 aHaIN3a YPOBHS TEXHHKH.

3ajauelt n300peTenus sBAseTCs paspaboTka crocoda  OmpenencHus
Kod(QGdHUMEHTa  TelUlonepeaid,  KOTOPHIH obecnedyuBaeT  AOCTHIKEHHE
TEXHHYECKOro pe3ynbraTa - MOBBIILEHUH TOYHOCTH OTPCAC/IEHHA kodbduLIHeHTa
Tenyionepeaauk TePMUUECKH OJHOPOIHOH OrpaXIatoled KOHCTPYKLHH.

[TocTaBneHHad 3agaya pellaeTcs W YKa3aHHbIA TEXHHYECKHH PE3yJIbTar
JOCTHraeTcs 3a cuéT TOro, 4ro B crocobe OmNpeneneHns Ko3hPHLHEHTA
Terionepeaayt, BKIIOYAIMWEM YCTAHOBKY Ha BBIACNCHHOM YHACTKE TCPMUHECKH
OZHOPOJAHOMN Orpaxaarollled KOHCTPYKUMH ropA4ero Alkka XOJIOJHON KaMepsl
TpH HepaBHBIX MeXTy coBo# 3HAUEHUAX UX TEpMOCTATHPOBAHHOH TeMMepaTyps!,
dopMHpOBaHKE  3aJ@aHHOH  TEMJIOOTIAYH MOBepXHOCTEN  orpaxiaroiier

KOHCTPYKLIMM B TOpSYeM SIIMKE W XONONHOH Kamepe peryiIupoBKOH CKOpPOCTH
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BO34YILUHBIX MOTOKOB, a TalOKE aAMadaTH3alKi0 BHEUIHEH MOBEPXHOCTH ropsayero
AUIMKA, JOMOJHHTEISHO YCTAaHABIHMBAIOT B 30HE NMPHMBIKAHHA TOPAYEro SIUMKa K
orpakaaroLed KOHCTPYKUHH NepudepriHbiii HarpeBaTelb, U3MEPAOT TVIOTHOCTh
TEMIOBOrO I[I0TOKA W  Pa3HOCTh TEMMEpaTypbl MEXIy TMOBEPXHOCTAMH
orpaXkaalolledl KOHCTPYKUWH B LEHTpalbHOH oONacTH W Ha MEpU(epHH MpH
pa3iMYHON MOLHOCTH TIepHDEPHITHOro HarpeBaTels, ONIPEALIIAIOT N0 pe3ynpTaTam
BBINOJHEHHbBIX H3MEPEHUH JIOKAIbHbIE 3HAUYEHHS TEPMHUYECKMX COMPOTHBIIEHHH
orpaxaaroued KOHCTPYKLHMH, a KOI(Q(OHIHEHT Teronepenay OmnpeaesisiioT mo
OTHOLUEHMIO CpefHed 1Mo YYacTKy TUIOTHOCTH TETUIOBOFO TOTOKAa K PasHOCTH
TEMIEpaTypbl ropA4ero fIMHKa W XOJOJHOH KaMEphi, COOTBETCTBYIOILEMY
MOLIHOCTH TepudepuiHOTO HarpeBaTeNd, MPH KOTOPOM PacXOXIEHHEM MEXAy
NOKATbHBIMA TEPMHUYECKMMH COTIPOTHBNCHUAMHU Ha MEPUEPHH U TEPMUYECKHM
COTIPOTUBJIEHHEM B LIEHTPAIIbHON 0BIaCTH MOXHO NIpeHeOpeUb.

CyuHocTh  M300peTeHHss M BO3MOXHOCTE  JOCTHXCHHMA TpH  ero
MCOML30BAHMM YKa3aHHOTO TEXHHWUYECKOro pesylipTata Oyner Oonee MOHATHA U3
MOC/ENYIOIIEero ONMKMCAaHHsS CO CChUTKAMM Ha MO3WLMKM UYepTexel, Ha KOTOpBIX
npeaCTaBIEHBIL:

ur. 1 - cxema peann3alii 3asgBIsSEMOTr0 Crocoba;

dur. 2 - reoMeTpHuecKas MOJeNb pEaNU3yIoLIEro 3aABIEHHBIH crmocod

yCTPOKCTBA,;

¢ur. 3 - otknonenue U W R OT HCTHHHBIX 3HAYE€HHH B 3aBUCHMOCTH OT ¢, IIPH

peajH3aliy 3asBiIeHHoro cnocoba (¢,=55 BT1/M?) no cpaBHEHHIO C
npoToTHnoM (g,=0 Br/m?).

B ycTpoiicTBe IS pealn3allky 3agBIgeMoro crnocoda ¢ Hapy>XHOH CTOPOHBI
orpaxJalolleil KOHCTPYKIMM | ycTaHOB/IEHA TEMOM30INPOBAHHAA XONONHAR
xamepa 2, BHyTPH KOTOPOH HaXOANTCA neprdepuiHbIi TEPMOMETD 3, LlEHTpaJIbHBIH
TepMomeTp 4, TIOCKWHA KPHOTEPMOCTAT 5 M perynupyembiit BeHTunstop 6. C
BHYTPEHHEH CTOPOHBI OrpaXAaroiuel KOHCTPYKIHH | ycTaHOBIIEH ropsAuHi ALUIHK 7,
BHYTPH KOTOPOTO HAaXOJNTCA PErYNHPYEMblIH BEHTUIIATOP 8, MJIOCKHI HarpesaTelb

9, ueHTpambHBIH Termnomep 10, LEHTpaJbHBIE TEPMOMETD 11, nepudepuiHbIA



tepmoMeTp 12 u nepudepuitnpii Teruomep 13. B MIIOCKOCTH TpPUMBIKAHHMS
ropsvero fALUMKa 7 K BHYTPEHHeN IOBEpXHOCTH Orpaxpuaiouled KOHCTPYKUHH |
pacrnofoxeH nepudepuiHbIi Harpesatenpb 14.

YCTpoiicTBO, peanu3yiollee 3asBIseMbl crocod, paboTaeT creayoluM
obpazom. KpuorepmoctaT 5 mnoamepKMBaeT 3ajaHHylo Temrneparypy I.. B
XONOHOM KaMepe 2, TJIOCKHH HarpeBatesb (Tepmoctat) 9 — Temnepatypy 7. B
ropsgeM simke 7, npudéM 7,,>T,.. BenTunatopsl 6 u 8 GopMHPYIOT BO3IYLIHbIE
[IOTOKH, GNarozaps KOTOPBIM Ha MOBEPXHOCTAX OTPa¥aroiiedl KOHCTPYKUHMH |
CO3/AIOTCS  3aJaHHble HOPMHpYEMbBle YCIOBHMA TemmooTaaud. Ha BHeurHed
TOBEPXHOCTH FOPAYEro SIKKa 7 YCTPaHAIOT TEMI00OMeH, HalpiuMep, ¢ NOMOLLbIO
aavabaTHueckoi 060I0UKH ¢ BHYTPEHHEH Temmepatypo, paBHo# T, (Ha ¢ur. 1 He
mokasaHo). Jlanee u3MepsioT MIOTHOCTb TEIIOBOTO MOTOKA, MPOXOIAUIErO HYepes
OTPaXAAMOILYI0 KOHCTPYKUMIO B LEHTPAIbHOH 007acTH ¢g C  TOMOLIBIO
LieHTpalbHOro TerioMepa 10, ¥ TIOTHOCTH TEIUIOBOTO MOTOKA, MPOXOASALIEro Hepes
OTpaXKIAIOLLYK) KOHCTPYKIMIO Ha Tiepuepuu g, ¢ MOMOLIBIO nepugepuiHOro
tertoMepa 13. Takke H3MEPSIOT Pa3HOCTb TEMIEPATYPhI €€ nosepxHocTed Ty—7e
B LICHTPATbHOMN 06/1aCTH LeHTpalbHEIME TepMoMeTpamh 11 1 4, COOTBETCTBEHHO, H
Tps—Tse HA iEpHGEPHH NIEPUDEPHHHBIME TEPMOMETPaMH 12 1 3. 3aTeM BBIMUCIISAIOT
TOKabHEIE TePMHUECKHe COMPOTUBICHHS B LIEHTPAILHON 0bnactu 1o bopMmyie

Tpsi‘Tpse

Tsi-T:
=%y pa nepudepun — mno Qopmyre R, = Ycpenuss

Rep = Gep ap

MONy4YeHHBIE JIOKANhHblE TEPMHUYECKHE CONPOTUB/ICHHSA, HAaXOAAT CpeaHee Mo
yuacTKy TepMUUecKoe COMPOTHBAGHHE R W pacxoxicHue AR MeXITy HUM M
TepPMHYECKHM CONPOTHBIEHHEM B LIGHTPAIBHON 00/1aCTH Rep.

MckoMsblit ko3ddunuenT Tersionepenauu U onpeaensroT MO OTHOICHHIO
cpenHeil Mo y4acTKy TUIOTHOCTH TEIUIOBOrO MOTOKA g K PasHOCTH TEMIIEPATyphl
ropsdero Ammxa 7 # XxonoaHoi#t xamepsl 2 Tpj — Tpe, COOTBETCTBYIOLIEMY
MOIIHOCTH mepudepHitHoro Harpesatens, NMPU KOTOPOH PACXOKACHWUEM MEXIy

}/CpeﬂHéHHbIMH 1o y4acTKy JIOKaJlbHbIMH TEPMHUYCCKHMH COMpPOTHUBJIEHUAMH H

TEPMMUYECKUM COTIPOTHBIICHHEM B LEHTPaNIbHOH 001acTH MOXHO IpeHebpeys.
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MatemaTHyeckoe  pellieHWe  TOCTaBJIEHHOH  3aJa4yd  OMNpeieNieHHA
ko3(bbHULMeHTa TeruIonepeaa4yd METOAOM KOHEUHBIX 31eMEHTOB B YHCJIEHHOM BHIE
TOJYYEHO € TOMOUIBIO CepTHOUUUPOBAaHHOTO B P@ mporpaMMHOrO KOMILIEKCA
ELCUT, sepcus 5.8 (https://elcut.ru).

[MocTanoBKa 3a7auu. ['eomeTpHuecKas MOJeNb PEANH3YIOUIEro 3asBICHHBIH
cnocof yCTpOMcTBa ¢ CETKOH KOHEYHBIX 3/IEMEHTOB M pa3sMepaMH BbLIEIIEHHOIO
yyacTKa OTpaXIarolleil KOHCTPYKLMH, BKIIOHAKOMIAs LEHTPATLHYIO 00nacTb w
06acTh MPHUMBIKAHMS K TopsideMy sIIMKY, NpejacTaBieHa Ha ¢ur. 2. B Hed
BBLIENEHBI 610K 15 ropsuero simuka, 6ok 16 nepudepniinoro narpesatens, 610k
17 orpaxnaroimieil KOHCTPYKLMH, a Takxke peOpo BHYTPEHHEH MOBEPXHOCTH
orpaxkaaloliell KOHCTPYKUMM B anrabaTHieckoll 30He, NpHIeralolel K ropaieMy
SILLKKY C BHEITHeH cTopoHsl 18, peGpo HapyKHOH nosepxHOCTH 19 orpakaatoleh
KOHCTPYKIIMH, pebpo BHyTpeHHei moBepxHOCTH 20 orpaxaiolled KOHCTPYKUHH
BHYTPH TFOpSHEro sIUHKa U TePMOCTATHPOBAHHOE pebpo 21 ropsvero AlukKa,

Moyzenb paccMaTpUBAETCA B I€KapTOBOi crcTeme KoOpauHaT. Baomb ocu X
OTNIOEeHa TONKHA orpaxaromeil koHerpykuun (100 Mm), Baons ocu Y — e
Bbicota (500 MM BHYTpM ropsuwero sumka W 300 MM B MpuieramouieH
asuabaTuueckoll 30He). Brons ocu Z, He mokasaHHOH Ha (ur. 2, riayOuHa Beex
paccMaTpHUBAEMBIX JIEMEHTOB YCTPOHCTBA COCTaBIIACT 1000 MM,

Bcs Momens colepkHT 239 pacdETHBIX y3/I0B KOHEUHBIX 3JIEMCHTOB,
aBTOMaTHueckn cohopmupoBanusix nporpammod ELCUT mns nmpenusvOHHOTO
pelleHus MIOCKOH 3a1a4yn CTalMOHAPHOH Teronepeaiy.

Termtobusudyeckue U TEIJIOTEXHUYECKHE XAPAaKTEPUCTHKH I1apaMeTpkl
6nokoB M pébep Momenu 3ajaHbl CIEAYIOLMMHU MNapaMeTpaMi W TpaHHYHBIMH
YCIOBUAMH:

| — TennonpoBogHocTs 0,04 B1/(M-K);

2 — teruonposoanocts 0,04 B1/(M-K), 00bEMHaA MIOTHOCTE TEMIOBBIACTC-
Hus 3agaéTes B auanasone ot 0 mo 60 Bt/m® ¢ marom 10 B1/Mm’. Pemmenvie 3anauu

¢opMHpyeTCA NMPOrpaMMON Ha KaK[IOM Iiary (MCKIIOYeHHe CAENAHO JULbL ANA
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06BEMHOH TIOTHOCTH TeIUIOBbIAENEH A 55 BT/M°, npu KoTopoM nosyyeH Haubornee
TOYHBIH pe3ynbTar).

3 — tenonposoaHocTs 0,04 Bt/(M-K);

4 — HOpPMHUPYEMBIH KOIQOUUKMEHT TEMNOOTAAYN HMEET 3HAUCHHE 8 B1/(M*K)
MpH TeMmIlepaType okpyxatoweit cpenet 290 K;

5 — HOpMHpPYEMBIH KO3GdOHULMEHT TEIUIOOTAAYH UMEET 3HaYeHHUE 23 B1/(M*K)
MpwW TeMnepatype okpy:xatomet cpeast 250 K;

6 — HOpMUPYEMBIi KO3 GUUMEHT TEeN100TAa4H UMEET 3HaYeHuHe 8 Bt/(M*K)
Mpu TeMnepaType okpyxatotueit cpenst 290 K;

7 — pebpo umeeT TeMIepatypy okpyxatowmei cpeast 290 K.

IMocne BBenenus B ELCUT BceX MNepeuuCIIEHHBIX TI€OMETPHUECKHX,
Tenn0GU3INIECKHX U TEMNIOTEXHHYECKHX XapaKTepHCTHK MOJENY KOMIbIOTepHasd
NporpamMMa aBTOMaTHHECKH MPOBEPAET KOPPEKTHOCTh U OCTATOYHOCTE 3a1aHHBIX
MapamMeTpoB A peLIeHHs I0CTABIEHHOW 3a/1a4i 1 BbLIAET PE3y/bTaT B TabNIUYHON
1 rpaduueckoit Gopme.

YunTbIBas GONBILON 00bEM MONYYEHHBIX LUQPOBBIX AaHHBIX, 3/1€Chb AN
mpuMmepa B Tabnu4yHoi ¢opme NPHBEAEHbl pPe3ysbTaThl, MOJNYYECHHBIC TpH
q,=0 B1/M* (tabnnua 1) u npu g,=55 Bt/m’ (Tabnuua 2).

Pelenye npeacTaBaseT coboil HallIeHHbIE U g,~0 B1/M3 3HaueHus

- NOKANbHOW TemIepaTyphl BHYTPEHHEH TNOBEPXHOCTH OrpaXaarolleH
koHcTpyKuuu 7, K, (x=0 MM) pH yKa3aHHOM 3Ha4€HUH Y;

- NOKANbHOM TEMIIEpaTyphl HAapyXHOW [OBEPXHOCTH OrpaialolleH
koHcTpykuu 7,, K, (x=100 MM) npy yKa3aHHOM 3HA4YEHUH Y;

- JIOKaJbHOM IIOTHOCTH TEIUIOBOTO MOTOKa HA BHYTPEHHEH MOBEPXHOCTH
orpaykaaroiled KOHCTPYKUHUH g, B1/M?, (x=0 MM) IpH yKa3aHHOM 3HAYEHHHU Y;

- JOKATBLHOTO TEPMMYECKOTO COMPOTHBICHUA Ry, Mm% K/BT, onpenensemoro

MpY yKa3aHHOM 3HaueHUU y 10 popMmyIne

Te=0 yv—Tx=
Ry — x=0,y x_100,y. (3)
Ay
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Tabanua 1 — Pelnenue nmaockoi 3a1auyd CTallMOHAPHOH TEMNONEpeaait B MOJEIH

YCTpOMCTBA, pEATH3YIOLWIEro 3asBIeHHBIH cnocob npu ¢,=0 B1/m?

Y, MM T, (x=0 Mm), K | T, (x=100 mm), K | gy. Br/m? | Ry, M*K/Br
0 288.126 250.652 14.990 2.500
25 288.126 250.652 14.990 2.500
50 288.126 250.652 14.990 2.500
75 288.126 250.652 14.990 2.500

100 288.126 250.652 14.990 2.500
125 288.126 250.652 14.990 2.500
150 288.126 250.652 14.990 2.500
175 288.126 250.652 14.990 2.500
200 288.126 250.652 14.990 2.500
225 288.126 250.652 14.990 2.500
250 288.126 250.652 14.990 2.500
275 288.126 250.652 14.990 2.500
300 288.126 250.652 14.990 2.500
325 288.126 250.652 14.990 2.500
350 288.126 250.652 14.990 2.500
375 288.126 250.652 14.989 2.500
400 288.126 250.652 14.989 2.500
425 288.126 250.652 14.988 2.500
450 288.127 250.652 14.983 2.501
475 288.123 250.652 15.017 2.495
500 288.195 250.652 8.049 4.664
CpeaHee 3HAYEHHE 288.129 250.652 14.660 2.603
OTka.cp. oT neHTp.obr., % 0.001 0.000 -2.199 4.117

[MonyueHHble B LEHTpanbHOH 0OMAacCTH 3HAYEHHMA MapamMeTpoB TOYHO
COOTBETCTBYIOT  3afaHHBIM  (TEPMHYECKOE  CONPOTHBACHHE orpaxjaroLei
KOHCTpYKIIMH TonuwHo# #=0,1 M npH TemIoNpOBOAHOCTH 2=0,04 B1/(M'K)
onpeaenseTcs Kak R=h /X u paBHO 2,5 M2 K/BT). KoadduumneHt tennonepenayn U
onpeaenseTcs no popmye (1), U, 10CKOIBKY TIOTPEUIHOCTD ONPEACTEHHS PasHOCTH
TeMIepaTyphl FOPAYero slIWKa W XOJNOAHOH Kamepbl 3[eCh He OLCHUBACTCH,
MOTPELIHOCTb €T0 HAXOXAEHMS LEJMKOM ONpEACNACTCs CPEAHHM IO yqacTKy

OTKJIOHEHHEM (.
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Te e napameTpsl IpUBe/IeHs! B Tab/uue 2 NpH ¢,=55 BT/M’,
Ta6auna 2 — Pemenne njocko¥ 3anayu cTallMOHAPHOM Terulonepeaavyd B MOJIEH

YCTPONCTBA, Peant3yollero 3asBlIeHHbIN Croco0 npH ¢,=55 B1/m?

Y, MM T, (x=0 mm), K | T, (x=100 mm), K | gy, Br/m? | Ry, M*K/Bt

0 288.126 250.652 14.990 2.500

25 288.126 250.652 14.990 2.500

50 288.126 250.652 14.990 2.500

75 288.126 250.652 14.990 2.500

100 288.126 250.652 14.990 2.500

125 288.126 250.652 14.990 2.500

150 288.126 250.652 14.990 2.500

175 288.126 250.652 14.990 2.500

200 288.126 250.652 14.990 2.500

225 288.126 250.652 14.990 2.500

250 288.126 250.652 14.990 2.500

275 288.126 250.652 14.990 2.500

300 288.126 250.652 14.989 2.500

325 288.126 250.652 14.989 2.500

350 288.127 250.652 14.988 2.500

375 288.127 250.652 14.985 2.501

400 288.128 250.652 14.979 2.502

425 288.129 250.652 14.971 2.503

450 288.137 250.653 14.907 2.515

475 288.086 250.654 15.325 2.442

500 288.947 250.654 14.849 2.579

Cpednee 3HaveHUE 288.164 250.652 14.993 2.502
Omya.cp. om yenmp.oba.,

% 0.0i3 0.000 0.023 0.082

[lonyuenHele B nepHpepuiHOR oOnacTd napaMeTphl, BBIUICICHHBIE B
Tabnuuax | ¥ 2 KypcMBOM M MOJYXHPHBIM IIPHGTOM, OTAHYAIOTCS OT 3Ha4YeHHH,
TIONYYEHHBIX B LIEHTPanbHOM 06/1aCTH, ¥ MPUBOIAT K MOABICHHIO CHCTEMaTHYECKOH
MOTrPeIIHOCTH.

OTKJIOHEHHS yCpeIHEHHBIX 3HadeHWil mnapamerpos U (mo ycIoBHIO

COOTBETCTBYET OTKJIOHEHHIO ) B R OT HCTHHHBIX (3a7aHHBIX ) TPHBEICHb] B HUKHEH



10

cTpoke tabnuusl 1 ¥ MOTyT mpeBsluaTs 4%, YTO MOATBEPXkIAeT OLEHKY B 5%,
caeaannyio B anayorax (T'OCT 31166-2003, noapasaen 9.5; DIN EN ISO 8990-
1996, noapasnen 1.2).

B tabauue 2 OTKIOHEHHS TeX ke YCpeIHEHHBIX 3HAYeHWW MapaMeTpoB He
npesbiaiot 0,082 % (115 TepMuueckoro conpoTusaeHus R), uto 6osee yeMm B 50
pa3 Medbllle, 4YeM YyKa3aHO B WUIIOCTPUPYIOIIEH MOrPetiHOCTH QAHAIOTOB U
npororuna Tabnuue 1. DTO OTKIOHEHHE NPEHEOPEXKMMO MAJO 110 CPaBHEHHIO ¢
JAOCTHUTHYTBIM B HAaCTOSLIee BPEMsl YPOBHEM TOYHOCTH OTIPEAEIEHHA TEPMUUECKOTO
conporusienns. Tak, TOCYAapCTBEHHbIH  INEPBMYHBIH  ITalNOH  €IHHMUIL
TEIUIONPOBOAHOCTH M TEIUIOBOrO (TEPMHYECKOro) CONpPOTHBIEHHs obnajaet
norpeinHocTeo 0,8 % [4].

Ha ¢ur. 3 otxioHenre U U R OT HCTHHHBIX 3Ha4€HHH B 3aBHCHMOCTH OT g
[pH peanu3aLny 3asBIeHHoro cnocoba (¢,=55 B1/M?) 110 cpaBHEHHIO C IPOTOTHIIOM
(g,=0 B1/™M’) npeacraBieno B rpadudeckod GopMe ¥ HarIsSAHO JOKa3plBacT
CYNIECTBEHHOE MOBBILLIEHHE TOYHOCTM 3afBIEHHOro Criocoba Mo CpaBHEHHMIO C
MPOTOTHIIOM W aHAJIOraMH.

Takum obpa3oM, UpWBenéHHble BBIE CBEICHHA  MOATBEPKAAOT
BO3MOXKHOCTb  OCYLIECTBJIEHHS.  3asBISEMOro  M300peTeHHs, JOCTHXEHHUA

YKa3aHHOTO TEXHHYECKOI'0 pe3yabTaTa U pEUICHHAA MTOCTABJICHHOM 3a71a4yH.

HceTounnku uHpopMauuu.

1. TOCT 31166-2003.

2. DIN EN ISO 8990-1996.

3. IMatent RU Ne 2480739 C1, ony6unuk. 27.04.2013 r.

4. Coxonos H. A., Cokonos A. H., Yypununa H. B. IocynapcTBeHHBIH
MepBHYHBIA  3TAJIOH  €IMHHMLl  TEIUIOMPOBOAHOCTH K TETUIOBOTO
conporusienus T 59-2016 // VsmeputensHas Texuuka, 2018, Ne 4. -
C.3-7

EBpa3suiickuii NaTeHTHBIH NOBEPEHHbIH,
per. Ne 0096 — E.H.bensesa



M®opmMyna HlodpeTeHus

Crioco6 omnpeneneHus KodpduiyeHta TeIUIONEpeladd OrpaXAaroleH
KOHCTPYKUHH, CONIACHO KOTOPOMY YCTaHaBIWBAKOT HA IIPOTHBOIMOJIOXKHBIX
CTOPOHaxX BBIACIEHHOIO YYacTka TEpPMHYECKH OJHOPOAHOH orpaxjatolues
KOHCTPYKUMH TEIUIOM3OJIMPOBAHHBIE TOPAYHMH SIUIMK M XOJOJHYK KaMepy I[pH
HepaBHBIX MeXIy coD0oil 3Ha4YeHHAX HX TepMOCTAaTHPOBAHHOW TeMIIEpaTyphl,
bopMHpYIOT 3alaHHYIO TEIUIOOTa4y NOBEPXHOCTEH OrpaXKAarolled KOHCTPYKIHH
B ropsvyeM SILIHKE M XOJOAHOH Kamepe pPeryJHpOBKOH CKOPOCTH BO3YLIHBIX
MOTOKOB, @ TAaKKe OKPYXalT BHEIUHHE I[IOBEPXHOCTH ropA4Yero AILIHKa
aguabaTryeckoi 000104KOH, OT/AHYAKOIIHACA TeM, 4YTO JIOMOJHUTEIBHO
YCTAHABJIMBAIOT B 30HE IPUMBIKAHMA TOpSYEro sIMKa K OrpaxinarolleH
KOHCTPYKLUWH TepudepuilHplii HarpeBaTelb, M3MEPSIOT IUIOTHOCTH TEIUIOBOrO
MOTOKAa M PpasHOCTH TEMIlEpaTypsl MeKAy MOBEPXHOCTAMH OrpaxaatoLieH
KOHCTPYKLIHH B LIEHTPAIbHOH 0071aCcTH U Ha nepH(pEpUH ITPH pa3IndHON MOLIHOCTH
nepubepiftHOro HarpepareNs, ONPENEeJAT MO Pe3yJbTaTaM BbINOJHEHHBIX
W3MEPEHUH JTOKabHble 3HAYEHWs] TEPMHYECKMX CONPOTHBICHHH OrpaXIaroLlcH
KOHCTPYKLIHH, a Kod(pQUUUEHT Terionepeaayd ONpelessiioT MO OTHOILIEHHIO
CpejiHel 10 y4acTKy TNIOTHOCTH TEIUIOBOTO II0TOKa K Pa3sHOCTH TEMIIEPaTyphl
rops4ero fIMKa M XOJOJHOH KaMephl, COOTBETCTBYIOUIEMY MOLIHOCTH
rnepuQepuitHOro HarpesaTess, IPY KOTOPOH PacXOXICHHEM MEXIY YCPEAHEHHEIMA
10 Y4acTKy JIOKQJIBHBIMH TEPMHUYECKHMHU COIPOTHBICHHAMU H TEPMUYECKHUM

COMPOTHBIICHHEM B LEHTPATBHON 061aCTH MOXKHO TIpeHeOpeYb.

EBpasuiickuil MaTeHTHLIH MOBEPEHHBIH,
per. Ne 0096

E.H.bensieBa
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