SENEPANBHOE ArEHTCTBO

No TEXHUWYECKOMY PEIrYNiIMPOBAHUIO U METPOJIOIMA

HALUUWOHANbHbBLIN
CTAHOAPT roctp
POCCUMUCKOMN 54853—
OEOEPALUMU 2011

30AHUA N COOPYXEHUA

MeTon onpeneneHus CONpoTUBIEHUA Tennonepeaaye
orpaxaaroLlmx KOHCTPYKLUIA C NOMOLLLIO TensioMmepa

ISO 9869:1994
(NEQ)

U3paHue ocpuumanbHoe

MockBa
CraHpaptuHcpopm
2012



FOCT P 54853—2011

Mpeaucnosune

Llenv v npuHumnsl ctaHaapTusauumn B Poccuickon depepaumm yctaHosneHsl ®efeparnbHbiM 3aKOHOM
oT 27 pekabps 2002 r. Ne 184-®3 «O TexHU4YecKkoM perynmpoBaHuny», a npasuna NpuMeHeHns HauMoHannbHbIX
ctangaptoB Poccuiickon ®epepaunm — FOCT P 1.0—2004 «CrangapTtusaums B Poccuiickon deaepaunn.
OCHOBHbIE MONOXEHUSA»

CBegeHus o cTaHpapTe

1 PA3PABOTAH YupexaeHnem «Hay4yHo-uccrnenoBaTenbCKUn MHCTUTYT cTpouTensHon dusnku Poc-
CUIACKOM akageMnm apxXmTeKTypbl 1 cTpouTenbHbIX Hayk» npu yd4actum OAO «LleHTpanbHbIN Hay4YHO-UCCneao-
BaTEMNbCKUN UHCTUTYT XKUIbIX N OBLLECTBEHHbIX 30aHUNY

2 BHECEH TexHu4yeckum komuteToM no ctaHgapTtusauum TK 465 «CTponTenscTBo»

3 MPUHAT Y BBEOEH B JENCTBUE Mpukasom ®eaepanbHOro areHTcTBa No TEXHUYECKOMY perynu-
poBaHuio n meTponorun ot 15 gekabpsa 2011 r. Ne 1558-ct

4 B HacTosilem CTaHOapTe YYTeHbl OCHOBHbIE MOJIOXEHUS MEXOAYHapoOHOro cTaHgapTa
MNCO 9869:1994 «Tennomnsonaunsa. CTpontenbHble 31eMeHTLI. MIamepeHne TennoBoro CoOnpoTUBEHUS U KO-
appuumeHTa Tennonepenadn, npoBoaMMoOe Mo MecTy npumeHeHusa» (ISO 9869:1994 «Thermal
insulation — Building elements — In situ measurement of thermal resistance and thermal transmittance»,
NEQ).

HaumeHoBaHWe HacTosLero ctangapTa MU3MEHEHO OTHOCUTENbHO HAMMEHOBaHUS YKa3aHHOIro Mexay-
HapogHoro ctangapTa ans npusefenust B cootsetctane ¢ FOCT P 1.5 (nyHkT 3.5)

5 BBE[EH BINEPBbIE

UHopmayuss 06 usMeHeHUsiX K Hacmosiuemy cmaHdapmy rybnukyemcsi 8 exxe2od0Ho usdagaeMoM UH-
gopmayUoHHOM ykazamerne «HayuoHanbHble cmaHdapmbl», @ mekcm u3MeHeHul U rornpasok — 8 exxeme-
CSIYHO u30asaeMbix UHGhOPMaUUOHHBbIX yKazamensax «HayuoHanbHble cmaHOapmbi». B cnyyae nepecmompa
(3ameHbl) unu ommeHbI Hacmosiweao cmaHdapma coomeemcemeytoujee ygedomreHue bydem onybrukogaHo
8 eXXeMecsI4YHO usdagaeMoM UHQOPMaLyUOHHOM ykazamere «HauyuoHanbHbie cmaHOapmbi». Coomeemcemey-
rowasi uHgopmauus, yeedoMmrieHUe U mMeKcmbl pasmewarnmces makxe 8 UHghopmayuoHHOU cucmeme obuwie2o
ronb308aHuUst — Ha oghuyuanbHoM catime ®edeparibHO20 azeHmcemea o MexXHU4YeCKoOMy peaynupo8aHuro U
memporsioauu 8 cemu lHmepHem

© CrangapTtuHdopm, 2012

HacTroawun CTaHOapT HE MOXET ObITb MOSTHOCTLIO UM YaCTUYHO BOCnpou3seaeH, TMpaxmnpoBaH n pac-
NpoCTpaHeH B Ka4ecTBe O(bl/ILI,I/IaJ'IbHOFO n3gaHuna 6es paspelieHna Cbep,epaanoro areHTcTBa no TexXxHN4Yecko-
MYy perynmposaHuio 1 MeTposiornn
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BBepeHue

CospgaHue ctaHgapTa Ha MeToabl ONpeaeneHns TENOo3alUTHBIX XapaKTEPUCTUK 30aHWIA U COOPYKEHUI
GasnpyeTcs Ha TpeboBaHusx PenepanbHoro 3akoHa Ne 384-93 ot 30 gekabps 2009 r. « TexHuyecknin perna-
MEHT 0 6e30MacHOCTM 34aHNIA U COOPYXKEHUIY, COTNACHO KOTOPOMY 34aHUS U COOPYXXEHWUSI C OHOW CTOPOHbI,
OOIMKHbI MCKIMoYaTh B NPOLECCe 3KCMnyaTauum HepaumoHanbHbI pacxof 3HepreTUYeckux pecypcos, a ¢ apy-
ro — He co3gaBaTb YCNOBUS AN HEAOMYCTMMOrO YXyALIEHNS NapamMeTpoB cpebl 0OUTaHWA ntogen u ycno-
BMI NPOM3BOACTBEHHO-TEXHOSOMMYECKMX NPOLECCOB.

Hactosawumin ctangapT pa3paboTaH c Lenbto onpeaeneHnsi B nabopaTopHbIX U HATYPHbIX YCIOBUSIX CO-
NPOTUBIEHNS TeNnonepeaaye n koadpduumeHTa Tennonepeaaym orpaxaarLmx KOHCTPYKLNIA, MO3BONAIOLLNX
KONUYECTBEHHO OLEHUTL TEMMOTEXHUYECKME KAaYeCTBa 34aHNIN U COOPY)XEHUI N COOTBETCTBME UX Orpaxaato-
LLIMX KOHCTPYKLMIA HOpMaTUBHbIM TpeboBaHusM [1] ¢ yueTom TpeboBanun FTOCT P 51380 u FOCT 51387, ycTa-
HOBWUTb pearnbHble NOTEepu TeMnna Yepe3 HapyXHble Orpaxgarolme KOHCTPYKUMM, NPOBEPUTb MPOEKTHbIE
KOHCTPYKTMBHbIE PELUEHUSI U UX Peanu3aumio B MOCTPOEHHbIX 30aHUSIX U COOPYXKEHUSIX.

Hactoawumin ctaHgapT siBnsieTcs ogHUM M3 6a30BbiX CTaHZapToB, obecrnevvBaloWmMx napameTpamu
3HEepreTUYeckuii NacnopT U 3HeproayauT SKCINyaTUpyeMblX 30aHUA U COOPY>KEHWNA.
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HAUMWOHANBbHBIU CTAHOAPT POCCUNCKOWN GERJREPALMUMNU

30AHUA U COOPYXXEHUA

MeToa onpepeneHna conpoTuBieHuUA Tennonepenaye
orpaxagarowmnx KOHCprKLWIﬁ C NoMouWwbio TensomMepa

Buildings and structures. Method for determination of thermal resistance and thermal coefficient
of enclosing structures with assistance of heat flow meter

Data BBegeHusa — 2012—05—01

1 O6nacTtb NnpMMeHeHus

HacTtosawui ctaHgapT pacnpocTpaHsieTcs Ha orpaxaaroLume KOHCTPYKUUK XUIbIX, 0OLLECTBEHHBIX, NPO-
N3BOACTBEHHBIX U CENIbCKOXO3SIMCTBEHHbIX 34aHWUIA U COOPYXKEHUI: HAPYXXHbIE CTEHbI, MOKPLITUS, YepaayHble
NepekpbITUSA, NEPEKPLITUS HAZ NPoe3famun, XONoAHbIMY NOAMNONbSMU U NOABanamu, Apyrue orpaxaarolime
KOHCTPYKLMK, pasaensioLime NoMeLLEHUS C PasnnYHbIMU TeMMNepaTypPHO-BNIAXXHOCTHBIMU YCINIOBUSIMU, U yCTa-
HaBnvMBaeT MeTOoAbl ONpeaeneHns X CoNnpoTMBNEHNS Tennonepenade n koadduumneHTa Tennonepeaayv B
nabopaTopHbIX U HATYPHbIX (3KCMyaTaLMOHHBLIX) 3UMHUX YCITOBUSIX.

TpeboBaHMsA HacTosALLEro CTaHAapTa He PacnpoCTPaHATCA Ha CBETONPO3payHble orpaxaaroLine KOH-
CTPYKLMN.

2 HopmatuBHbIe CCbIIKN

B HacTosiLeM cTaHgapTe NCMOMb30BaHbl CChIIKM Ha cneayoLwme cTaHgapTbl:

FOCT P 8.585—2001 lNocypmapcTBeHHas cuctema obecnevyeHus eanHCTBa uU3MepeHuin. Tepmonapsl.
YacTtb 1. HOMHankeHble CTaTuCTUYECKUue XapakTepucTku npeobpasoBaHns

FOCT P 50700—94 Komnpeccopbl 0OBbEMHOro AENCTBUS XONOO4ONPOU3BOAMTENBLHOCTBIO CBbILLE
3,0 kBT Ha 030HOGe30nacHbIX areHTax. Tunbl U OCHOBHbIE NapameTpbl

FOCT P 51364—99 (MCO 6758—80) Annapatbl BO34YLLUHOrO oxnaxaeHusi. O6Lme TexHm4eckmne ycno-
BUS

FOCT P 51380—99 3HeprocbepexeHune. MeToabl NOATBEPXKAEHUS COOTBETCTBUS NokasaTenen aHep-
reTmyeckon aphekTUBHOCTM SHEPronoTPeONsoLLEN NPOAYKLMM X HOPMATUBHBIM 3HavYeHusM. ObLme Tpebo-
BaHUsS

FOCT P 51387—99 OHeprocbepexeHne. HopmatmeHo-MmeToamnyeckoe obecnedeHne. OCHOBHbIE NOSO-
XeHus

FOCT 8.140—2009 lNocygapcTBeHHas cuctema obecneyeHns equHCTBa namepeHnii. [ocygapcTeeHHas
noBepoYvHas cxema Ans CPeAcTB U3MEpPeHust TENNONPOBOAHOCTM TBepAablx Ten B guanasoHe ot 0,02 go
20 BT7/(m-K) npu TemnepaTtype ot 90 go 1100 K

FOCT 12.1.005—88 Cuctema ctaHgapToB Ge3onacHocTy Tpyaa. O6Lne caHUTapHO-rMrmeHnyYeckmne
TpeboBaHusA K BO3ayxy paboyer 30HbI

FOCT 112—78 TepmomeTpbl METEOPOSIOrMYECKNE CTEKISAHHbIE. TEXHUYECKME YCIOBUS

FOCT 1790—77 TlpoBonoka n3 cnnaBoB XpoMerb T, antoMerb, Kornernb 1 KOHCTaHTaH Ans TepMOoanek-
TPOLOB TEPMOINEKTPUYECKMX NpeobpasoBaTenen. TexHnYeckne ycnosus

FOCT 6359—75 Bbaporpadbl MeTeoponornyeckue aHepovaHble. TexHUYeckne ycrnosus

FOCT 6376—74 AHEeMOMETPbI py4Hbl€ CO CYETHBIM MEXAHU3MOM. TEXHUYECKue yCrioBums

FOCT 6416—75 Tepmorpadhbl METEOPOSOrM4eckMe ¢ BUMeTannMYecknm YyBCTBUTENbHLIM 3fIEMEH-
TOM. TexHu4eckme ycrnosus

UspaHune ocpuumanbHoe
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FOCT 6651—2009 lNocypapcTBeHHas cucteMa obecnevyeHus equHCTBa uamepeHnin. Tepmonpeobpaso-
BaTeNN CONPOTUBIIEHNS U3 MNATUHbI, Mean 1 HuKkensi. O6Lme TexHnYecke TpeboBaHMs N MeToAbl UCMbITaHUN

FOCT 7076—99 Matepuansl n usgenusa ctpoutensHbole. Metoa onpeaeneHus TennonpoBOAHOCTU U
TEPMUYECKOrO COMPOTMBIIEHNS MPU CTALMOHAPHOM TEMMOBOM peXuMe

FOCT 7164—78 Tlpubopbl aBTOMaTMYECKNE creaswero ypaBHoBewmnBaHus ['CI1. O6wme TexHu4eckme
yCrnoBusi

FOCT 7165—93 (M3K 564—77) MocCTbl NOCTOSIHHOrO TOKa AN USMEPEHUS CONPOTUBIIEHNS

FOCT 7193—74 AHemoMeETp PyYHON MHAYKLMOHHBIA. TeXHUYeckme ycrnosus

FOCT 8711—93 (MOK 51-2—84) [Mpubopkl aHanorosble NOKa3bIBaOLLKNE INEKTPOU3MEPUTESBbHBIE NPSi-
MOro JENCTBUA 1 BCOMoraTesbHble YacTu K HUM. YacTb 2. Ocobble TpeboBaHMsA K amnepMeTpam U BOfbTMET-
pam

FOCT 9245—79 [loTeHumomeTpbl NOCTOSTHHOIO TOKa naMmeputenbHble. ObLMe TeEXHUYECKMe yCrnoBus

FOCT 9736—91 lNpubopbl anekTpuyeckme nNpssMoro npeobpasoBaHns Ansi USBMEPEHUST HESNEKTPUYEC-
Knx BenuuuH. Obwme TexHm4eckne TpeboBaHNs U METOAbI UCTbITAHWI

FOCT 16617—87 3Onektponpubopbl oTonuTenbHble GbiTOBbIE. ObLLME TEXHMYECKNE YCIOBUSA

FOCT 17008—85 Komnpeccophbl xnagoHoBble repMeTuyHble. ObLmMe TeXHUYECKe yCroBus

FOCT 17083—87 OnekTpoTennoBeHTUNATOpb BbiToBble. OBLMe TeXHNYECKNe yCrnoBsus

FOCT 17177—94 Matepuanbl U U3genus CTPoUTENbHbIE TEMMOU30MALMOHHbIE. MeToabl NCNbITaHUI

FOCT 21718—84 MaTtepuanbl cTpouTenbHble. [ManbKoMeTpruyYeckmnin MeTo N3MepEHNs BNaXKHOCTH

FOCT 22502—89 ArperaTbl KOMNPECCOPHO-KOHAEHCATOPHLIE C rEPMETUYHLIMU XONOOUITbHBIMU KOM-
npeccopamu a5 TOProBoro XonoamnbHoro obopygosaHus. ObLme TexHu4eckue ycnosms

FOCT 23125—95 CurHanusatopbl Temnepatypbl. ObLMe TEXHUYECKME YCITOBUS

FOCT 23250—78 Martepuanel ctpouTenbHble. MeToa onpeaeneHns yaenbHon TENI0EMKOCTHU

FOCT 23833—95 O6GopynoBaHue xonogunbHoe Toprosoe. ObLme TEXHUYECKME YCITOBUSA

FOCT 24816—81 Martepuansl ctpouTtenbHble. MeToabl onpegeneHs copbLUMOHHON BNaXXHOCTU

FOCT 25380—82 3pgaHusda un coopyxeHusi. MeToa naMepeHust INOTHOCTM TEMMOBbLIX NOTOKOB, MPOXOAS-
LLMX Yepes3 orpaxkaaoLLme KOHCTPYKLMK

FOCT 26629—85 3paHus un coopyxeHus. MeToa TeNNoOBM3MOHHOIO KOHTPOMS KayecTsa Tenson3ons-
LUK orpaxkgatoLLmx KOHCTPYKLMI

FOCT 30494—96 3paHus xurnble n obLLecTBEHHbIe. [TapameTpbl MUKPOKITMMaTa B MOMELLEHUSAX

FOCT 31167—2009 3paHua n coopyxeHus. Metoasl onpeaeneHns Bo3ayxonpoHNULaemMocTu orpaxaia-
OLLIMX KOHCTPYKLMIA B HATYPHbIX YCNOBUAX

MpwuMeyaHue— lNpy NonNb3OBaHNM HACTOALWMUM CTaHAAPTOM LienecoobpasHo NpoBepuTb AEUCTBUE CCbINoY-
HOro cTaHgapTa B MHOpMaLMOHHOW cucTeme OO6LLIero nonb3oBaHWs — Ha oduunansHom caite PeaeparnbHOro
areHTCTBa N0 TEXHUYECKOMY PEFYNUPOBAHMUIO U METPOMOMMU B CETU MHTEPHET UMW MO EXXEroAHO n3gaBaemMoMy MHdopma-
LIMOHHOMY YKasaTento «HaunoHanbHble cTaHaapThl», KOTOPbI ony6nvkoBaH Nno COCTOAHUIO Ha 1 AHBaps TeKyLLero roga, u
MO COOTBETCTBYIOLLMM €XEeMECAYHO u3gaBaemMbiM UHGOPMAaLUMOHHBIM yKa3aTensiM, onyGnMKoBaHHbIM B TEKYLLEM roay.
Ecnu cchbINoYHbIn cTaHaapT 3aMeHeH (M3MeHEH), TO NpY MOSb30BaHUM HAcTOSILLMM CTaH4APTOM crieayeT pyKoBOACTBO-
BaTbCsl 3aMEHSIOLLMM (MI3MEHEHHbBIM) CTaHAapPTOM. ECnun ccbinNoyHbI cTaHaapT OTMeHeH 6e3 3aMeHbI, TO NOSNoXEHUE, B KO-
TOPOM [laHa CChifIka Ha Hero, NPUMEHSIETCS B YacTU, He 3aTparvBatoLLen 3Ty CCbInKy.

3 TepmuHbI U onpeaeneHns

B HacTosiLLleM cTaHaapTe NPUMEHSIIOT criefytoLLmMe TePMUHbI C COOTBETCTBYIOLLMMY OnpeaeneHnsamMu:

3.1 Tennosawmrta: CBONCTBO COBOKYMHOCTW OrpaxgaroLlmMX KOHCTPYKLUA, 0Opasyromx 3aMKHYTbIN
06beM BHYTPEHHEro NMPOCTPAHCTBA 34aHUSA, CONPOTMBAATLCA NEPEHOCY TENNOThl MEXAY NOMELLEHNEM U Ha-
PY>XHOW cpeaon, a Takke Mexay NoMeLleHUaIMN C pasfnyHon TemnepaTypor Bo3agyxa.

3.2 Tennonepegaya: [lepeHoc TENNOThI Yepe3 OrpaxaatoLLyo KOHCTPYKLMIO OT B3aMOAENCTBYOLLEN
C Hen cpedbl ¢ bonee BLICOKOW TeMNepaTypor K cpefie ¢ 6onee HU3KOW TeMnepaTypon ApYro CTOPOHbI KOH-
CTPYKLNN.

3.3 TennonpoBoaHOCTbL: CBONCTBO MaTepuana CTPOUTENbHOW KOHCTPYKLMM MEPEHOCUTb TENnoTy
nog oencTemem pasHoCTV TeMmnepaTyp.

3.4 KoadhdumumeHT TennonpoBoAHOCTU matepuana A, Bt/(m- °C): BenuunHa, uicneHHo paBHas
NAOTHOCTM TEMMOBOIO NOTOKA, NPOXOASLLEro B U30TEPMUYECKMX YCITOBUAX Yepes Crio MaTepuara TOMLWMHON
B 1 M Npu pasHocTu TemnepaTtyp Ha ero nosepxHocTtsx 1 °C.

2
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3.5 TennoBou notok Q, BT: KonuuyecTtBo Tennotbl, npoxogsiiee Yepes KOHCTPYKLUMIO UK cpeay B eAu-
HULLY BPEMEHW.

3.6 NNOTHOCTL TeNIOBOro NoTokKa (NoBepXHOoCTHas) q, BT/M2: BenuumHa TennoBoro noToka, npoxo-
OSLero Yyepes eanHMLYy Niowann noBEPXHOCTU KOHCTPYKLMM.

3.7 TennoycBoeHMe NOBEPXHOCTU KOHCTPYKUMM: CBONCTBO NOBEPXHOCTU OrpaxgaroLlent KOHCTPYK-
UM nornowate U1 oTAaBaTb TENOTY.

3.8 koacpcbULMEHT Tennoo6GmeHa (TeNNoBOCNPUATHSA o, UNN TENNOOTAAYM o, ), BT/(M? - °C): Be-
NNYUHA, YNCMNEHHO paBHasi MOBEPXHOCTHOWM MIOTHOCTM TEMMOBOro Notoka npu nepenage temnepartyp 1 °C
MeXay NOBEPXHOCTLIO 1 OrpaXkaatoLlen Cpefon AN BHYTPEHHEN U HApY>KHOW NOBEPXHOCTEN COOTBETCTBEHHO.

3.9 conpoTuBneHue Tennoo6mMeHy (TennoBocnpuATUO R ; unu Tennootaaye R,,), m? - °C/BT: Be-
nnynHa, obpaTHas koadpdrLmeHTy TennoodbmeHa.

3.10 Tepmuyeckoe CONpoTUBIEHUE Oorpaxaatowen KOHCTpyKumm R,, m? - °C/BT: Cymma Tepmmyec-
KMX COMPOTMBMNEHWI BCEX CITOEB MaTepuarnoB orpaxaatoLlent KOHCTPYKLUUK.

3.11 koaddpuumeHT Tennonponyckauus k,, Bt/(m2 - °C): BenuuvHa, o6paTHasi TepMUYECKOMY COMpo-
TUBIEHMWIO OrpaXkaatoLLent KOHCTPYKLUK.

3.12 conpoTuBneHue Tennonepeaaye orpaxaarollen KOHCTpykuum R, m? - °C/BT: Cymma conpo-
TUBMNEHNA TEMNOBOCNPUATUIO R, TEPMUYECKMX CONPOTMBIEHUI CroeB R,, CONpoTuBreHn:A Tennootaave R,
orpaxgaroLlen KOHCTPYKLUN.

3.13 koachnuMeHT Tenmonepepavn orpaxgarolen KOHCTPYKUUUM (TPaAaHCMMUCCUOHHbIN) K,
Bt/(mM2-°C): BenuuuHa, obpaTHas conpoTMBIEHUIO Tennonepenaye orpaxanatoLlen KOHCTPYKLNK.

3.14 npuBegeHHOe COMPOTUBIIEHWE TennonepeAaye orpaxaarolierd  KOHCTpyKuuuM Ry,

m2 . °C/BT: CpeaHeB3BeLLEeHHOe COMNpoTUBIeHNe Tennonepeaaye TennoTexHUIeckn HeoAHOPOAHOM orpaxaa-
IOLLIEN KOHCTPYKLMW.

3.15 npuBeaeHHbIN KO3dPULMEHT Tennonepeaayn orpaxaaroLiein KOHCTpyKumMmn k¢, Bt/(m2 - °C): Be-
nn4MHa, obpaTHasa NpUBEAEHHOMY COMPOTMBIIEHUIO TENMONEpeaaYve orpaXaaroLLe KOHCTPYKLNN.

3.16 HapyHas orpaxparowasa KOHCTPYKUUA: [MNOCKOCTHOE MHOIOCITONHOE, NPENMYLLIECTBEHHO Ten-
NOTEXHUYECKN HEOAHOPOAHOE CTPOMTENBHOE U3aenvne, obnagatollee Tenno-, BO34yxo-, BNaro-, LymMo3aLUmT-
HbIMW CBOWCTBaMM, BXOASLLEE B COCTaB Orpaxparolleri 06oMoYkn 3gaHusl, B KOTOPOM NoALepKMBatoTCS
Tpebyemble NnapaMeTpbl MUKPOKNIUMATa NOMELLEHNA.

3.17 KknumaTun4yeckasi Kamepa: YCTaHOBJIEHHOE B MCMbITAaTENIbHOM 3arie 00bEMHOE COOpPYXEHWE B
BMAe YTENMEHHOro CHapyXu napannenenunena, BHyTpeHHee NpoCTPaHCTBO KOTOPOro pasfaeneHo uchnbiTye-
MOW orpaxgatoLLiert KOHCTPYKLUMEN Ha TeNMbIA U XONOAHbIN OTCEKU, UMUTUPYIOLLNE C MOMOLLBIO OTONUTENBHO-
ro, OXnaguTenbHOro U BEHTUMNSILMOHHOIO 000PYA0BaHUSA BHYTPEHHIOK cpeay SKCNyaTUpYyEMOro 34aHus unm
COoOpYyXeHus (Tennbln 0TCEK) U KNUMaTU4eCKMe YCNoBUst KOHKPETHOrO parioHa CTPOUTENbLCTBA (XONOAHbIN OT-
cek). B xoge mucnbiTaHWii ¢ NOMOLLBIO COOTBETCTBYHOLLMX AATYNKOB OUKCMPYETCH NPOLIECC UBMEHEHMS TEMINe-
paTyp BO3ayxa, NOBEPXHOCTEN OorpaxaatoLlen KOHCTPYKLMM U TeNSOBbIX NOTOKOB, MPOXOASALWNX Yepes Hee.

3.18 Tepmonapa: TepMoanekTpuyeckuin npeobpasoBaTenb TeMNnepaTtypbl, NPeAcTaBNALWUA cobon
[JBa 3NeKTponpoBOAHNKa TepMOaneKTpoaa u3 pasHbix MeTannunyeckux matepuanos (no FOCT 1790), coean-
HEeHHble (CNasiHHble) KOHLLaMM B 3aMKHYThIN KOHTYpP. Ecnn mecTa coeauHeHnn HaxoaaTcs Npu pasHbIX Temne-
paTypax, TO B KOHType BO3HUKaeT anekTpu4eckuit Tok. OOHO U3 MeCT CoeJUHEHNs], MOMeLLLaeMoe B TOYKY, rae
n3mepsieTcs Temnepartypa, ABnsieTcss padboymm cnaem TepmMonapbl, BTOpoe, Haxoasweecs npyu noCTosAHHOM
N3BECTHON TemMnepaType, ABnsieTcs cBOOOAHLIM cnaem TepmMonapsbl.

3.19 Tennomep: TepMOanekTpuyeckuii npeobpasoBaTenb TEMMOBOro NOToKa, NPeacTaBnaloLWmMin co-
6ol nnacTuMHy M3 nnacTuka ¢ 3ahopMOBaHHOW B HEW GaTapeew nocrnenoBaTenbHO COeQUHEHHbIX TepMonap,
crau KOTopbIX pacrnonoXeHbl NpU YCTaHOBKe TennoMepa Ha NOBEPXHOCTU UCNLITYEMOro orpaxaeHns naparn-
nenbHO TeNNoBOMY NOTOKY. BO3HMKLIMIA HA NOBEPXHOCTSX NIIACTMHbLI TEMMEPaTYPHbIA Nepenaj reHepupyeT B
6aTapee Tepmonap Tepmo3[C, koTopas Ha U3aMepuTenbLHOM Npubope NPy M3BECTHOM rpagyMpPOBOYHOM KOIh-
duumneHTe TennoMmepa UKCupyeTcs B BUAE 3Ha4YEHUS NNOTHOCTU TENMOBOro NOTOKA.

NE

4 CywHoCTb MeTOoAa

OnHoW 13 OCHOBHbIX (OYHKLIMIA HAPYXKHOTO OrpakaeHust 34aHNs U COOPYKEeHMS (UNn orpakaeHusi, pas-
[ensioLWero NoMelLeH sl ¢ pasfMYHoN TeMNepaTypoin BHYTPEHHEro Bo3ayxa) ABNsSeTcsl CNOCOGHOCTb orpax-
[JeHVs1 OKasblBaTb COMPOTMBIIEHME MPOXOASLLEMY 4epe3 Hee TENNoBOMY MOTOKY, KONMYECTBEHHO
XapakTepusyemasi conpoTueneHuem Tennonepeaade R,, m? - °C/BT.
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MeTon onpefeneHns conpoTuBIieHUs Tensonepeaaye (koadpdmumeHTa Tennonepenayn) orpaxanato-
LLe KOHCTPYKUMM 34aHMS 3aKI0YaeTCs B TOM, YTO Ha MOBEPXHOCTSIX U B MPUMbIKAOLLMX BO3OYLUHbIX Cpeadax
UCMbITYEMOTO OrpaXKaeHWs!, HaXOAsILLLEerocs B 3KCMTyaTaUMOHHBIX YCIOBUSIX (B OTanIMBAaeMoM 34aHunmn, yHK-
LIMOHMPYIOLLEEM B XONOAHbIN NEPUOA rofa), Uin B KNMMMaTUYECKON kamepe, rae TemnepaTypHO-BIaXKHOCTHbIE
YCMNOBUSI BHYTPEHHEN U HapyXXHOW cped NoAAepKMBAIOTCS C MOMOLLbIO crieuuanbHOro o6opyaoBaHus, ycTa-
HOBMEHbI AaT4YuKyi TeMnepaTtyp (Hanpumep, TepMonapbl), KOTOpble (UKCUPYIOT B TEYEHWE OMpeaerieHHOro
BPEMEHM 3HAYEHUS ITUX TEMOBbIX XapaKTEPUCTUK, KenaTesbHO NPy CTaLMOHapHbIX YCIIOBUSIX Ccpef, OKpy»Ka-
toLmx orpaxkaeHue. ConpoTMBreHne Tenmnonepeaaye orpaxxaeHns onpeaensieTcs Kak OTHOLEHWE pa3HOCTU
YCpPEAHEHHbIX 3a MEepuod MUCMbITaHWA TeMnepaTyp BHYTPEHHEro WM HapyXHOrO BO3Ayxa K YCPEeAHEHHO
MAOTHOCTU TEMJOBOrO NMOTOKA, MPOLUeALLIEro Yepes orpaxaeHue.

MpviBeaeHHOe CONPOTUBMEHME Tennonepeaaye R| onpeaensioT Ans orpaxaaroLLmx KOHCTPYKLMIA, UMe-

IOLLMX HEOAHOPOAHbIE Y4acTKM (TENNONPOBOAHbIE BKMOYEHNS, OTKOChI MPOEMOB, CTbIKW, MPUMbIKAHWSA BHYT-
PEHHUX OrPaXAEHUN U HapY>XHbIX OrpaXXdeHWUW, PacrnorioXXeHHbIX MOA4 YIMOM K WCMbITYEeMOMY Y4acTKy) u
COOTBETCTBYHOLLME UM HEPABHOMEPHOCTW pacrnpeneneHns No NOBEPXHOCTUN OrpaxaeHuin TemnepaTyp v Ten-
NOBbIX MOTOKOB.

Takum obpa3om, MeTof onpeaereHns CoONpoTUBIIEHUs Tennonepeaaye U Apyrmx nogobHbIX Xapakre-
PUCTUK OCHOBAH Ha CO3[aHun1 B OrpaxkaatoLlent KOHCTPYKLUMM YCIOBUIA CTaLMOoHapHoro tennoobmeHa v nsme-
peHMn TemnepaTyp BHYTPEHHEro W HapyXHOro BO34yxa, TemnepaTtyp MOBEPXHOCTEN OrpaxaatoLLen
KOHCTPYKUMM, a Takke NNOoTHOCTU TENMOBOro MOTOKA, MPOXoAsALLEro Yepes Hee, No KOTOPbIM BbIYUCASAIOT 3Ha-
YeHUS1 COOTBETCTBYHOLLIMX UCKOMBIX BENUYMH o dopmMynam (9.1)—(9.5).

TennosawmTHbIe XapakTepUCTUKN OrpaxaaroLlert KOHCTPYKLMM ONpeaensoT NPy UCTbITaHNSX B KNMMa-
TUYECKMX Kamepax, B KOTOPbIX N0 06e CTOPOHbI UCMLITYEMOro parMeHTa co3aaroT TemnepaTypHO-BNaxHoOC-
THbIN PEeXUM, ONU3KMA K pacYeTHbIM 3MMHWM YCNOBUSIM 3KCNyatauuu, UNM B HAaTYpPHbIX YCNOBUSX
aKkcnnyaTaumm 3gaHnin 1 COOPY>KEHUI B 3UMHNIA Nepuos,.

5 MeTtopn oTtbopa o6pasuoB

5.1 ConpoTuBneHue Tennonepenaye B nabopaTopHbIX YCNOBUSIX ONpeaensioT Ha o6pasuax, KoTopbIMM
ABNSATCA Lenble 3rieMeHTbl OrpakaatoLmxX KOHCTPYKLMUA 3aBOACKOTO U3roTOBMEHUS UMK MX doparMeHThbl.

5.2 [nvHa 1 WunpuHa UCNbITYEMOrO pparMeHTa orpaxkgaroLen KOHCTPYKUNN OOIDKHbI HE MEHEE YEM B
YyeTblpe pasa NpeBbIaTb ero TONWUHY U 6bITb He MeHee 1500 1 1000 MM COOTBETCTBEHHO.

5.3 Mopsigok oTbopa 06pasuoB Anst UCNBITAHWUIA U UX YACIO YyCTaHaBNMBAIOT B CTaHA4ApPTaX UIN TEXHW-
YECKMX YCMOBUSIX Ha KOHKPETHbIE OrpaXkaatoLLme KOHCTPYKUUW. Mpu OTCYTCTBUM B STUX AOKYMEHTaX yKasaHui
0 YKchne UCMbITYyeMbIX 06pasLoB OTOUPALOT AN UCMbITAHUA HE MEHeEe [BYX OOHOTUMHBLIX 0O6pasLoB.

5.4 Tlpn ucnbITaHNSIX B KNMMaTUYECKMX Kamepax CTbIKW, NPUMbIKaHUSA 1 Apyrne Buabl COeaNHEHUs ane-
MEHTOB OrpaxaatoLLMX KOHCTPYKLUIA Nnn nx oparMeHToB Mexay co60Mn AOMKHbI BbITb BbINOMHEHbI B COOTBET-
CTBWUY C NMPOEKTHbIM peLLEeHNEM.

5.5 ConpoTuBrneHune Tennonepenaye B HaTypHbIX YCIOBUSAX ONPEAEnsoT Ha obpasLax, KoTopbIMK SAB-
NSI0TCA OrpaXkgatoLLme KOHCTPYKLMM 3KCMyaTUpyeMbIX UITW MOSTHOCTLIO NOATOTOBMEHHbIX K CAaye B aKCnya-
Tauuo 34aHUN U COOPY>KEHUI UMK CNeLMarnbHO NOCTPOEHHbIX NaBUIIbOHOB.

5.6 TNpw HaTypHbIX UCNbITAHUSX HAPY>XHbBIX CTEH BbIBNPAIOT CTEHLI B YIIOBOW KOMHaTe Ha NepBoM 3Ta-
Xe, OpUEHTNPOBaHHbIE Ha ceBep, CEBEPO-BOCTOK, CEBEPO-3anaz U AONOMNHUTENBHO B COOTBETCTBUM C peLuae-
MbIMW 3adayvamu, Ha Opyrne CTOPOHbI FOpuU3oHTa, Hanbonee HebnaronpusTHble ANS AaHHOW MECTHOCTM
(NpevMyLLIeCTBEHHbIE BETPbI, KOCbIE AOXAN U T. 4.), U Ha APYroM 3Taxe.

5.7 [nsi vcnbiTaHui BbIOMPAKOT HE MEHEEe ABYX OAHOTUIMHbBIX OrpaXaaroLLmMX KOHCTPYKLNIA, C BHYTPEHHEN
CTOPOHbI KOTOPbIX B MOMELLIEHUSAX MOAAEPXKNBAIOT OAMHAKOBbLIE TEMMEPATYPHO-BNAXHOCTHBIE YCIOBUS.

6 Annapatypa n obopyanoBaHue

6.1 [ns onpegeneHus TENnNO3alUTHbIX XapaKTePUCTUK OrpaxaatoLmx KOHCTPYKLNUA B NabopaTopHbIX
YCMOBUAX NPUMEHSIIOT TEMNNON30NMPOBAHHYIO KITMMATUYECKYHO KaMepy, COCTOSILLYIO U3 TEMMOro 1 XOnoAHOro
OTCEKOB, pa3feneHHbIX UCMbITYEMON KOHCTPYKLINEN.

[nga komnnekTaumm KnMmaTuy4eckon kamepbl UCMOMb3YHT CredyoLLyo annapaTtypy 1 o06opyaoBaHue:

- xonoguneHoe obopygosanue no FOCT 17008, TOCT 23833, TOCT P 50700, TOCT P 51364 unu kom-
NpecCcopHO-KOHAEHCaTOpHbIE arperaTtbl XonoaunbHbIX MaLumH no FOCT 22502, yctaHaBnMBaeMble BHE KaMephbl;

4
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- HarpeBaTenbHble anekTponpudopbl No FOCT 16617, anektpoTennoBeHTunsTopbl No FTOCT 17083 un
AMNEKTPOYBIAKHUTENMN BO3AyXa A4S HAarpeBa 1 yBNaXHEHNsI BO3[yxa B TENJSIOM OTCEKe KaMepbl;

- aBTOMaTunyeckne npnbopsbl crieasiwero ypasHoBewwmneaHus no FOCT 7164 wunu curHanusatopbl TeMne-
paTtypbl no FOCT 23125 gns aBToMaTU4eckoro nogaepxaHnst 3agaHHo TemnepaTtypbl U BNaXHOCTU BO3ayxa
B OTCEKax kamepbl.

JonyckaeTcs ncnonb3oBaTh KNMMaTUYECKYHO KaMepy, COCTOSILLYIO U3 XOJTOQHOro OTCeka, B MPOEM KOTO-
pOro MOHTMPYHOT UCMbITYEMBIN DParMeHT, U NMPUCTABHOIO TEMJSIOBOrO OTCEKA, a Takke Apyroe obopyaoBaHuve,
npu ycnoBuu obecneyeHnst UM B XONO4HOM M TEMNSIOM OTCeKax Kamepbl CTAaLUMOHapPHOro pexuma, COoTBETCTBY-
IOLLLEro pacyeTHbIM 3MMHUM YCIOBUSIM 3KCMTyaTaumny orpaxaatoLlen KOHCTPYKLUNN.

6.2 [ns onpepeneHns TepMUYECKNX XapaKTEPUCTUK OrpaXaeHuns B HaTypPHbIX YCITOBUAX SKCNyaTaumm
34aHUN MCMNOSb3YIOT TOT TeMnepaTypHbIN nepenag, KOTopbl YCTAHOBUIICSA Ha orpaxgaroLent KOHCTPYKL MK
BCNEeACTBUE Pa3HOCTM TeMMepaTyp Hapy>XHOro 1 BHyTPEHHero Bo3ayxa. [Ang nogaepxaHnst NOCTOSHHON TEM-
nepaTypbl BO34yxa BHyTpY NOMELLEHNSI UCMOMb3YHT 000pygoBaHUE 1 CPpeacTBa PerynmpoBaHns, yKadaHHbIe
B6.1.

TemnepaTypy BO34yxa KOHTPONMPYIOT C MOMOLLBH CTEKISAHHLIX TEPMOMETPOB pPacLUMpPEHUsd no
FOCT 112 (HwkHun npeaen muHyc 70 °C). [1ns HenpepbIBHOW perucTpauumn xapakrepa u3aMeHeHnsa Temnepa-
Typbl BO34yXa BHYTPU NOMELLEHMS ucnonb3ytoT Tepmorpadbl no FOCT 6416.

CKopoCTb BeTpa B HaTypHbIX YCMOBUSAX ONpedensitoT pyyYyHbiM aHemomeTpom no FOCT 6376 wnu
FOCT 7193. [na wuamepeHnss aTMOCKEPHOro AaBfieHWUs NMPUMEHSOT OapomMeTpbl unu Gaporpadbl Mo
FOCT 6359. [na wu3MepeHuss OTHOCUTENbHOM BIAXHOCTM BO34yXa MWCMNOMb3YKT acnuMpalMOoHHble
NCUXPOMETPHI.

6.3 [Anda namepeHnsa NAOTHOCTU TEMSIOBbIX MOTOKOB, MPOXOOSALWNX Yepes3 orpaxaatoLLyro KOHCTPYK-
LU0, UCMONb3YyIT NpeobpasoBaTefib TEMNIOBOrO NOTOKA, HAa3biBAaeMbI TENITOMEPOM, KOTOPbLIN NpeacTas-
nsget cobom TOHKYID TEPMOCTOMKYK MIacTUHy, B Tene KOTOPOW pasmelleHbl nocrenoBaTefibHO
COeANHEHHbIE TEPMOINIEKTPUYECKME JATUYNKK (TEpMONaphbl), Cnan Kagoro u3 KOTopbiX pacrnosioXeHbl na-
panneneHO TENIOBOMY MOTOKY, MPOX0o4sLWeMy Yepes NacTuHy, HakNeeHHyo Ha NOBEPXHOCTb Oorpaxagato-
LLen KOHCTPYKUMK (CM. PUCYHOK 1).

CTOpOHa, npnMbiKaoLlaa K BO3AyxXy

[ononHntenbHoe npenoxpaHuTenbHoe KonbLo

3aBogcKoe NpefoXpaHUTENbHOE KOMbLO

AKTUBHas 4YacTb
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ObLwimBka

PucyHok 1 — Paspes cTaunoHapHOro Tennomepa, yCTaHOBIEHHOIO Ha UCTMbITYEMYHO KOHCTPYKLMIO
(macwTab no BepTMKanu yBenuyeH)

MNoTHOCTb TEMMOBOIo NOTOKA ONpPeaensieTcsi no wkase cneuMannsampoBaHHoro npubopa, B CocTaB KOTo-
poro BXxoauT npeobpasoBaTtenb TENMOBOro NOTOKa, UM paccyMTbiBaeTCs No pesynstatam namepenus 9C Ha
npeaBapuTeNbHO OTrpagyMpOBaHHbIX Npeobpa3oBaTensax TENOBOro NOTOKa C TEPMUYECKMM CONPOTUBIIEHU-
em (0o 0,025—0,06 M2 - °C/BT), CBOASALLMUM K MUHUMYMY UCKaXEeHUs1 TENMOBOro NOTOKA, Bbl3BaHHbIE Tennome-
pOM, K KOTOPOMY MpeabsBRstoTcs creayolwme TpeboBaHus:

- MaTepuan nnacTuHbl JOJMKEH COXPaHsATb CBOM (DU3MKO-MEXaHUYECKME CBOWCTBA Npu TemnepaTtype
okpyxatoLero Bosgyxa ot muHyc 30 °C go nnioc 50 °C;
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- MaTepuan TenyoMepa He JOMKEH CMaynBaTbCA M YBNAXHATbCHA BOAOM B XUAKOW U napoobpasHon
daszax;

- TENNOMep OOSMKEH MMETb JOBOIbHO BbICOKYHO YyBCTBUTENBHOCTbL TEPMOSNEKTPUYECKOrO curHana, obe-
CMEYMBatoLLYI0 U3SMEPEHMS CaMbIX HU3KUX 3HAYEHMI TEMMOBOrO NOTOKA, MPU 3TOM CUrHan AOMMKEH O6bITb MOHO-
TOHHOW (PYHKLMEN N3MepPSEMON BENNYMHBI TEMSTOBOMO NOTOKA,;

- MpU TapUpOBKe TennomMepa HeoOXOAMMO YUMTbIBaTb 3aBUCMMOCTL CUrHarna oT TENONpPOBOAHOCTU Ma-
Tepuana, Ha KOTOPOM YCTaHOBIEH Tennomep, Temnepartypbl TennomMepa n Taknx husnyeckux BeNnYMH, Kak Ha-
NpsbKeHne, aneKTpoMarHUTHOE U3nyyeHne n T. 4.;

- OTHOLLEHWE JuameTpa TenoMepa K ero TonwuHe JOMKHO ObiTe He meHee 10;

- npeobpasoBaTenb TennoBOro NOTOKa AOMKEH MMETb OXPaHHYO 30HY, PaCcroNOXeHHY0 BOKpyr 6atapen
TepmMonap, LWMpmMHa KOTOPOW LOIMKHA cocTaBnsaTb He MeHee 30 Y% paguyca nnu He MeHee NoNoOBUHbI IMHENHO-
ro pasmepa npeobpasoBartens;

- ONS 3aWnThl OT NOBPEXAEHNI N NOBbLILIEHUS HAAEXKHOCTU N3MEPEHUIA TENSIOMEP MOXET ObITb 06LINT
BblpaBHMBaOLLMMU TeMNepaTypy nracTMHaMu U3 MeTannn4eckoro nucta unu onbrn, Ho UX cnegyet pacrno-
nararb Tak, YToObl pe3ynsTaThl U3MepPEHUit He 3aBUcen OT TENNO(U3NYECKNX CBOMCTB UCMLITYEMbIX (oparMeH-
TOB.

Mpumep ycTponcTBa TennomMepa NpeacTaBieH Ha pUCcyHke 2.

[na namepeHusa NNoTHOCTM TENMOBOrO NOTOKA B NpoLiecce UcnblTaHui TpebyeTcsa kanmbpoBka Tennome-
pa Kak nocrie ero U3rotoBneHus, Tak u Npy NCNonb30BaHUN B TEYEHUN ANNTENBHOMO BPEMEHW NPU NPOBEAEHUN
UCMbITaHMIN OrpakgatoLLen KOHCTPYKLUUN (CM. NnpunoxeHune A).

[nsa npoBegeHns nccneqoBaHUs TENMOTEXHUYECKMX CBONCTB OrpaxaaroLmnx KOHCTPYKUMiA B nabopato-
pusax (KnuMaTudeckme kamephbl) M HAaTYPHbIX YCIOBUSAX PEKOMEHAYETCS UCMONb30BaTh U3MEPUTENM TEMMOBOro
noToka u Temnepartypsl [2].

6.4 [0nsi namepeHnsl Temnepartyp B Ka4eCTBe NepBUYHbIX NpeobpasoBaTenen NPUMMEHSIIOT TePMOSJIeK-
Tpuyeckne npeobpasoBartenu (TemneparypHble gatuukm) no FOCT P 8.585 ¢ npoBogamu u3 cnnasoB XpOMETb,
konenb n anomens no NOCT 1790 (tepmonapbl), MedHble Tepmonpeobpa3oBaTteny COMpPOTUMBIEHUSA MO
FOCT 6651 (TepMOMETpPbI CONPOTUBIEHMS).

TemnepaTypHble AaTyMKn ABNAKOTCS NpeobpasoBaTensamu, BbiAAIOWNMN 3NEKTPUYECKUA CUTHAM, KOTO-
pbIi B KONMNYECTBEHHOM OTHOLLIEHMU ABIISETCSH MOHOTOHHO U3MEHSILWENCcs yHKUnen nx temnepatypsl. [Npu-
MEHSIIOT HE MeHee OBYX TeMnepaTypHbIX 4aTYMKOB, MO OOHOMY C KaXKOOW CTOPOHbI UCMbITYEMOro hparmeHTa
KOHCTPYKLNN.

CoBpeMeHHble TemnepaTypHble aT4YMKU UMEHOT TOYHOCTb, NPU KOTOPOWN TemMnepaTypHble NOrpeLuHOCTH
Marbl MO CPABHEHUIO C U3MEPSAEMOI MO CEYEHMIO KOHCTPYKLIMK pa3HOCTbI0 TemnepaTtyp. MNpu kanbpoBke Tem-
nepaTypHbIX AaT4YMKOB (CM. NpUnoxxeHue A) cnegyeT yunTbiBaTh BAUSIHWE TEMMOBOIO NOTOKA, NPOXOASILLErO Ye-
pe3 AaTyuK, Ha Takue PU3nYeckne BENUYMHbI, Kak HanpsbkeHne, SNeKTpoOMarHMTHoOe U3nydeHme u T. 4.

[nsa namepeHnsi NOBEPXHOCTHLIX TEMMNEPATYP MPUMEHSIIOT TOHKME TepPMONapbl 1 NIOCKMe TEPMOMETPbI
COMPOTUBIEHUS. DTU XKe AaTUMKN MOXHO NPUMEHATL AN U3MepeHnsl TeMnepaTypbl B 30HE KOHTaKTa TennomMe-
pa C NOBEPXHOCTbIO UCTLITYEMOW KOHCTPYKLUN.

[nsa nsmepeHns TemnepaTtypbl OKpyXatoLLen cpegbl MPUMEHSIIOT BO3AYLLIHbIE AaTYUKK, KOTOPbIE BbiOMpa-
0T B COOTBETCTBMU C M3MEPSIEMOWN TEMNEPATYPOn. TV AATYMKU, UCNOMb3yeMble Arsi OnpeaesieHns ConpoTmB-
neHud Tennonepegade unu koadpduuneHTa Tennonepeaaqm 3allmiLaoT 3KpaHOM OT COFTHEYHOTO U TEMNJTOBOIO
n3ny4YeHnsi 1 obecnevmBaloT NX BEHTUNIMPOBAHNE B NPOLIECCE UCMbITaHWIA. [Ns Apyrux uenemn gat4ynkm MoryT
N3MepATb TeMMNepaTypy NPy BO3OENCTBUN CONTHEYHOTO U3Ny4YeHus, KOMpOPTHYO TemnepaTypy U T. 4. (CMm. npu-
noxexwue B).

B kayecTBe BTOPUYHbIX M3MepUTENbHbBIX MPUBOPOB, paboTaloLwmux ¢ TEPMO3INEKTPUYECKMMU TEPMOMET-
pamMn u npeobpasoBaTensaMu TEMMOBbIX MOTOKOB, MPUMMEHSAIOT MOTEHUMOMETPbLI MOCTOSHHOIMO TOKa Mo
FOCT 9245, munnusonstmetpbl no FOCT 8711 unu FTOCT 9736. TepMOMETpbI CONPOTMBIEHUS NMOAKOYAIOT K
n3mMepuTenbHbIM MocTaM NocTosiHHOro Toka no MOCT 7165.

[na onepaTMBHOINO M3MepeHUst TeMnepaTypHOro Nomns NOBEPXHOCTEN OrpaxaaroLlien KOHCTPYKUUN Uc-
Nonb3yT TEPMOLLYMbI, TEPMOPaANOMETPbI, TEMMOBU3OPbI.
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PucyHok 2 — MpumMep UCNorHeHWs TENMOMEpPa U 3aKpenmeHHbIX Ha HeM TepMonap

7 MoparortoBKa K UCMbITAHNAM

71 nO,D,FOTOBKy K 3KCNnepuMmeHTanbHOMY onpeaeneHnto Teno3allnTHbIX XapaKTepPUCTUK orpa>|</:|,a+ou.|,e|7|
KOHCTPYKLUUN HAYNHAKT C COCTaBIIEeHUA nporpamMmmbl MCMbITAHWIA U CXEMbI pa3mMeLlleHnAa NepBUYHbIX npeo6pa-
3oBaTenemn TeMneparyp 1 TennoBbIX MNOTOKOB. B nporpamme ncnbiTaHun onpeaendarT ux snag (na6opaToprle,
naBUJTIbOHHbIE, HaTypr|e), O0ObEKTHI, pa1710H, OPUEHTUPOBOYHbBLIE CPOKH, 00beM UCMbITaHWIA, BUAObI orpaxpato-
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LLMX KOHCTPYKLMIA, KOHTPONUpyemble CeYeHns 1 Ap. AaHHble, HeobxoanMble AN NPOBEAEHWS 3KCNepuMeH-
TarnbHOro onpeaeneHuns.

7.2 Cxemy pa3meLlLeHUs nepBrYHbIX NpeobpasoBaTtenen TemnepaTtyp v TeNoBbIX MOTOKOB COCTaBMSAOT
Ha OCHOBE MPOEKTHOro peLleHnss KOHCTPYKLMK Unn No npeaBapuUTenbHO YyCTaHOBIEHHOMY TeMnepaTypHOMY
MO NOBEPXHOCTU UCMLITYEMOW OrpaxaatoLlen KOHCTPYKUUn. [ns 3Toro Npu UCNbITaHUSX B KNMMAaTU4EeCKUX
Kamepax Unmn naBuboHax NOMHOCTLI0 CMOHTUPOBAHHYO OrpakaaloLLYyt0 KOHCTPYKLMIO NoABEpratoT npeasapu-
TenbHOMY TENMOBOMY BO3AENCTBUIO NMPU MOMOLLM 060pYAOBaHMS, yka3aHHOro B 6.1, nocne 4ero, He oxuaa-
AICb YCTAHOBMNEHWS CTaLMOHAPHOIo PeXnmMa, C Lenbio BbISBEHNS TENNONPOBOAHbLIX BKIOYEHUI N TEPMUYECKM
OAHOPOAHbIX 30H, UX KOHbUrypauum 1 paamepoB CHUMAtOT TeMNepaTypHOE Nnorse ¢ MOMOLLbIO TEMMoBM3opa No
meToauke B cootBeTcTBUU ¢ TOCT 26629, TepmopaamomeTpa nnm tepmoluyna. KoHTypbl OCHOBHbIX TeMnepa-
TYPHbIX 30H MO pe3ynbTataMm TepmorpadpoBaHUsA HAHOCHAT Ha MOBEPXHOCTb OrPaXKAatoLLEN KOHCTPYKLUW.

Mpu HaTypHbIX UCNbITAHUSX Cpasy NPUCTYNaT K USMEPEHUIO TEMMEPATYpP NOBEPXHOCTEN U yCTaHaBNu-
BalOT TEPMUYECKN OOHOPOAHbIE 30HbI U MECTA PACMONOXKEHUS TENNONPOBOAHLIX BKIHOYEHNUN.

7.3 TennoBu3op ycTaHaBNMBatOT TaK, YTOObI B NOMe 3peHns nonana no BO3MOXXHOCTU BCSI KOHCTPYKLMS.
Mony4eHHbIe Ha MOHUTOPE TepMorpamMmMbl (OUKCUPYIOT C NMOMOLLLIO choToannapara unvm BuaeoMarHTodoHa.
[HonyckaeTtcs nonyyeHune nobpaxeHns Bcen NNoLwaam UCnbITYyeMoro oparmeHTa orpaxxaatoLeit KOHCTPYKLnn
nocregosaTtenbHbIM TepmorpacdupoBaHneM yyacTka.

7.4 Tlpw namepeHumn TemnepaTyp TEPMOLLYNOM BHYTPEHHIO U HAaPYXHYI0 MOBEPXHOCTU OrpaxgatoLlen
KOHCTPYKUMM pa3bumBaloT Ha kBagpaTbl co cTopoHamu He 6onee 500 MM. 30HbI C TENNONPOBOAHBLIMU BKITHOYe-
HUsiMK pa3buBatoT Ha bonee Menkue KBagpaTbl B COOTBETCTBUM C KOHCTPYKTUBHBIMU OCOBEHHOCTAMU BbIGpaH-
HbIX 30H. TemnepaTypy NOBEPXHOCTU U3MEPSIOT B BEPLUMHAX 3TUX KBAgpPaToOB N HENOCPEACTBEHHO HANPOTMB
TEeNnnonpoBOAHbIX BKIKOYEHUIA. S3HAaYEHMS TemnepaTyp HAHOCAT Ha ACKN3 OrpaxaatoLLein KOHCTPYKLMKU. TOYKM C
pasHbIMK TeMNepaTypamMmn COeAUHAIOT U30TepMaMu, onpeaensoT KOHUrypaumio n pasmepbl M3oTepMuyec-
KMX 30H. [1ns BbISIBNEHWUS TEpMUYECKN OOHOPOOHbIX Yy4aCTKOB JOMYyCKaeTCs OrpaHMynBaTbCs U3MepeHnem TeM-
nepaTtyp BHYTPEHHEN MOBEPXHOCTU OrpaxgaroLlert KOHCTPYKLUUN B Criydae, ecnv u3meputb TemnepaTtypy ¢
Hapy>XHOWN CTOPOHbI HEBO3MOXHO.

7.5 TepBuyHble NpeobpasoBaTenu TemnepaTyp 1 TENNOBbIX MOTOKOB pacnonaratT B COOTBETCTBUM CO
CXeMoW pasMelLieHNs TepMonap No CEYEHMUIO U Ha MOBEPXHOCTU OrpakaatoLLen KOHCTPYKLUMU U NOAKMYEHNS
NX K U3MepuTenbHON annapartype, NpyMep KOTOPOW NpuBeaeH B NpuUnoxexHun b.

Mpy Heo6X0AMMOCTM CXeMy pa3MeLLeHns NePBUYHBIX ATYMKOB YTOYHSIOT MO pesynbTatam TepMorpa-
dMpoBaHMS NOBEPXHOCTU UCMLITYEMOM OrpaxgaroLen KOHCTPYKUUMN.

7.6 [na onpeneneHus TENNOTEXHUYECKUX XapaKTepucTuk Ry, k., R,, k, 4acTu orpaxaatoLein KoHCTPYyK-
L1, paBHOMEPHO No TemnepaTtype NOBepPXHOCTU, MpeobpasoBaTenu TemnepaTyp ¥ TeNMnoBbIX NOTOKOB yCcTa-
HaBMUBAalOT HE MEHee YeM B [BYX XapaKTePHbIX CEYEHUSAX C OAMHAKOBbLIM NPOEKTHLIM peLLEHNEM.

[Onsa onpepenexnst Ry TepmMoaTyvki pacrnonararoT B LLEHTpe TEPMUYECKU OAHOPOAHbIX 30H (hparMeHToB

orpaxkgaroLen KOHCTPYKUUn (MaHenen, nimT, 6r10KoB, MOHOSTUTHBIX U KMPMUYHBIX YacTen 3a0aHni, BEPENn) 1
OOMOSNHNTENBHO B MECTax C TENSTONPOBOAHbLIMM BKIIOYEHUAMMN, B yrnax, CTbIKax.

7.7 Tennomepsbl He CnefyeT yCTaHaBNMBaTb B HEMNOCPEOCTBEHHOM BIM30CTU OT 30H TEMNOTEXHUYECKOW He-
O[HOPOOHOCTU, TPELLMH, LWenen, OTONUTENBHBLIX U OXMaXaaloLLmnX YCTPOUCTB, BEHTUNALIMOHHBIX OTBEpCTUA. Ha-
PYXHYIO MOBEPXHOCTb WCMbITYEMOro (bparMeHTa B HaTypHbIX YCMOBUSAX crieqyeT 3alimiiatb, Harnpumep, C
MOMOLLIbIO 3KPaHOB OT AOXAA, CHera, NpsiMOro nonagaHus CorHeuHblx fnyyen. [Npu ycTaHoBKke TennomepoB Ha
onpeaerneHHoM yyacTke WUCMbITyeMoro doparMeHTa NpOBEPSIIOT HaAEeXKHOCTb paboThl TennioMepa (pacveToM Mo
npeanonaraemon TENIONPOBOAHOCTU TENSION30NSLMM (DparMeHTa) C TeM, YTOObI YAOCTOBEPUTLCS, YTO BbIXOLHOM
CWrHarn Tennomepa COOTBETCTBYET CpeHEMY 3HAYEHUIO NNOTHOCTM TENSIOBOrO NOTOKA, MPOXOAsLLEro Yepes cpar-
MeHT. Ecnn TemnepaTypHbIi AaTYMK HE COCTaBNSAET OAHO LIENoe C TeNNoMepoM, TO NpU NCCNeaoBaHU BHYTPEH-
Hel NOBEPXHOCTU ero crefyeT ycTaHaenMeaTb Mo TEMIOMEPOM UMW B HENOCPEACTBEHHOM BM30CTU OT HEro.

7.8 [ns uamepeHus TepMmMYecKoro ConpoTUBIEHNS OTAENbHbBIX CI0EB OrpaxgaroLen KOHCTPYKLUN Yy-
BCTBUTENbHbIE 3IEMEHTbI TEPMOAATYMKOB MOHTUPYIOT B CEYEHMAX MO 7.6 B TOMNLLEe doparMeHTa OrpakaatoLLen
KOHCTPYKUMM NpW ero usrotosneHuu ¢ warom 50—70 MM 1 ANa MHOMOCMNOMHbLIX KOHCTPYKUMIA JONONHUTENb-
HO — Ha rpaHuLax Crioes.

7.9 Tpn Hanu4uMm B orpaxxgaroLLmMX KOHCTPYKUUAX BEHTUNMPYEMbIX MPOCIOEK YYBCTBUTENbHbBIE 3NTIEMEH-
Tbl TEPMOLATYMKOB YCTAHABNMBAKOT C WIarom He meHee 500 MM Ha MOBEPXHOCTAX B LIEHTPE NPOCIONKMN.

MpeobpasoBaTenu TENMOBbLIX MOTOKOB 3aKPEMMAIOT HA BHYTPEHHEN U HAPYXXHOWM MOBEPXHOCTSAX UCTbITYE-
MOrO OrpaXkaeHus1 He MeHee YeM Mo ABa Ha KaXaoW MOBEepPXHOCTU ¢ obecrnedYeHneM TennoBoro KOHTakTa rno
nnowaan gaTymka.
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7.10 [Ons namepeHus TemnepaTyp BHYTPEHHEro BO3dyxa YyBCTBUTENbHbIE 3IEMEHTbI TEPMOLATYMKOB
yCTaHaBnMBaloT Mo BEPTUKANM B LLleHTpe nomMeLleHns Ha pacctosiium 100; 250; 750 n 1500 mm ot nona v 100 n
250 mm oT noTorika. [Ansa nomelleHni BoicoTorn 6onee 5000 MM TepMOZaTUMKM yCTaHABNMBAKOT MO BEPTUKANM
JononuHutensHo ¢ warom 1000 mm.

[nga namepeHus TemnepaTtyp BHYTPEHHEIO M HapY>KHOro BO3gyxa BOMM3n orpaxaatoLlent KOHCTPYKLUMK
TEepMoLaTyYMKN yCTaHaBNMBalT Ha paccTosiHUM 100 MM OT BHYTPEHHEN MOBEPXHOCTU KaXKOOW XapaKTepHOMn
30HbI 1 Ha paccTosiHum 100 MM OT Hapy>XHOM MOBEPXHOCTU HE MEHee YeM ABYX XapaKTePHbIX 30H.

7.11 YyBcTBUTEMBHbLIE 3NEMEHTbI TEPMOAATUYMKOB MAOTHO MPUKPENNAOT K MOBEPXHOCTU MCMbITYyEMOM
KOHCTPYKLNW.

Mpu ncnonb3oBaHMM TepMonap AONycKaeTcs 3aKpennaTe UX Ha MOBEPXHOCTU OrpaxaatoLlen KOHCTPYK-
UMM C MOMOLLIbIO KIESALLNX COCTABOB: KOHTAKTOB TEPMMUYECKON NacThbl, rMrnca Unv nNnacTurnmHa, ToMLWmMHa KoTo-
pbiX JOIMkHA ObITb He 6onee 2 Mm. CTeneHb YepHOTbI UCMONb3YEMbIX KMESLMX MaTepmanoB JOJPKHA ObITb
6riM3Ka K CTeneHy YepHOTbl MOBEPXHOCTM OTPadKAaloLLIEN KOHCTPYKLNW.

Mpu aTOM TEPMOMETPUYECKMI NPOBOA OT MECTa 3aKpenieHNs YyBCTBUTENbHOIO aieMeHTa OTBOAAT MO
MOBEPXHOCTMN OrpaxgaroLen KOHCTPYKUMW B HanpaBneHUn N30TePM NN MUHUMAarbHOrO rpagueHTa Temnepa-
Typ Ha onuHy He meHee 50 gnameTpoB npoeoga. ConpoTMBEHME 3NEKTPUYECKON U30NALUN MEXOY LEMbo
TepMonpeobpa3oBaTensa U Hapy)XHOW MeTanIM4yeckon apmaTypon AOIMKHO 6biTb He MeHee 20 MOM npu Tem-
nepatype (25 + 10) °C 1 oTHocuTenbHOW BniaxHocTh Bo3gyxa oT 30 % o 80 %.

CBoboaHble KOHUbBI TEpMONap NoMeLaroT B TepmocTaT ¢ Temnepatypon 0 °C. [JonyckaeTcsa UCnonb3o-
BaTb B KayecTBe TepMocTaTa cocyd [btoapa. [pyn 3ToM B HEM AOMKHbI ObITb O4HOBPEMEHHO Nap, Boga v neg
ONCTUNNMPOBAHHOW BOApbI.

Tepmonapbl NOAKIHOYAOT K BTOPUYHOMY U3MEPUTENBHOMY Npubopy Yepes NPOMEXYTOYHbIN MHOroTO-
YeYHbI NepeknoYaTenb.

7.12 [Ona namepeHus NNOTHOCTM TENSIOBOIo NOTOKA, NPOXOAALLErO Yepes OrpaXaatoLLyto KOHCTPYKLMIO,
Ha ee BHYTPEHHEN NOBEPXHOCTU yCTaHaBNMBAKT MO OAHOMY Npeobpas3oBaTento TENIOBOrO NOTOKAa B KaXd0M
XapakTepHow 30He (cM. pucyHok 3). Npeobpa3oBaTenu TEMMOBOro NOTOKa Ha MOBEPXHOCTM OrpaXkaatoLLen Ko-
HCTPYKUUK 3akpennsoT B cooTBeTcTBMM ¢ TOCT 25380.

/\/\—
Text Tint 9
text ~a s / tint
- = 2
1= dr
- < 17 g2
7’4
- - E e 3
-~ < :TI\ o /_
n
I PR I = A
e~

1 — orpaxparoLan KOHCTPYKLms; 2 — npeobpasosaTers Tennosoro notoka; 3 — uameputens 3AC; t,, t,., — TemnepaTypa BHyTpeHHe-

O U HAPYXKHOTO BO3YXA; Ty T T iy — TEMIMEPATYPA HAPYXKHOWN, BHYTPEHHEN NOBEPXHOCTEN OrpaxaatoLen KOHCTPYKLMK 1 noa npeob-

pasoBaTenem COOTBETCTBEHHO; R;, R, — TepMu4eckoe COMpOTUBIIEHVE Orpakaatollen KOHCTPYKLMM 1 npeobpasoBaTens TEnioBoro
NoTOKa COOTBETCTBEHHO; q,, g, — NNOTHOCTL TEMNMOBOro NOTOKA A0 M NOCIe 3aKpenneHus npeobpasosarens

PucyHok 3 — Cxema nsmepeHuns nNoTHOCTWN TEMMOBOrO NOTOKa

7.13 [Ona namepeHusi pasHOCTM SaBNEeHUA BO34yXa KOHLbI LLMAHIOB OT MMKPOMaHOMeETpa pacrnonaratoT
no o6e CTOPOHbI UCTILITYEMOWN KOHCTPYKLUMK Ha ypoBHe 1000 mm oT nona.

7.14 Tvrporpadbl, TMrpOMETPbI, aCNMPaLMOHHbIE MCUXPOMETPbI M TEpMOrpadibl, MpegHa3HavYeHHble ANns
KOHTPOMS U perynnpoBaHns TEMNepaTypbl U OTHOCUTENbHOW BNa)XHOCTU BO34yXa, YCTaHABMNMBAIOT B LEHTPE
noMeLLleHMs Unn oTceka KnmMmaTuyeckon kamepbl Ha BelcoTe 1500 MM OT nona.
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7.15 [Mpwn ncnbiTaHUAX B KMMMATUYECKON KaMepe Nocrne NpoBepK/N FOTOBHOCTN 060pya0oBaHNs U USMepU-
TenbHbIX CPEACTB TEMSbIA U XONOAHbIA OTCEKU C MOMOLLIbI0 rEpMETUYECKUX ABEPEN N3ONMNPYIOT OT HAPYXXHOTO
Bo3gyxa. Ha perynvpytowlert annapaTtype ycraHaBnvBaloT 3afaHHble TeMNepaTtypy 1 BNaXHOCTb BO3dyxa B
Ka)KOOM OTCEKe W BKIYaKT XONoAWMbHOE, HarpeBaTenbHOE M BO3OyXOyBrnaxHsiowlee obopygoBaHue
Kamepbl.

8 lMpoBepeHue ucnbiTaHUN

8.1 TNpw NpoBegeHUN UCMbITaHUI B NabopaToOpHbIX YCNOBMAX TEMNeEpaTypy M OTHOCUTENbHYIO BriaX-
HOCTb BO3[yxa B OTCEKaxX KMMMaTU4ecKOW Kamepbl NMOAAEPXKUBAKT aBTOMATUYECKM C TOYHOCTbIO +1 °C 1
+5 %.

8.2 TemnepaTtypy U NAOTHOCTbL TEMNSTOBLIX MOTOKOB U3MEPSIOT NOCIE JOCTUKEHUS B UCTIbITYEMOWN Orpax-
AaloLwen KOHCTPYKLMM CTauMOHapHOIo Ui 6mM3Koro K HEMy pexumMa, HacTynfeHne KOTOPOro onpeaenstoT no
KOHTPOMbHbIM M3MEPEHUAM TEMNEPATyp Ha MOBEPXHOCTU U BHYTPU UCTIBITYEMOWN KOHCTPYKLIMW.

lMocne ycTaHOBREHNs B OTCEKax KNMMaTU4eCcKOn KaMepbl 3agaHHON TeMnepaTtypbl BO3ayxa NsMepeHus
NPOBOASAT ANS OrpadkAaloLLMX KOHCTPYKLUMIA C TENNOBON nHepumen He 6onee 1,5 He meHee Yem Yepes 1,5 cyT,
C TennoBow nHepuuen ot 1,5 0o 4 — yepes 4 cyT, C TENNOBON MHepLMen oT 4 0o 7 — yepes 7 CyT, U C Tenno-
BOW UHepLuen cBbiwe 7 — yepes 7,5 cyT.

3HayeHna TennoBon nHepLmn D orpaxaaroLmx KOHCTPYKUUI onpeaensoT no dopmyne

D=R,s,+Rys,+ ... +Rs,, (8.1)

roe Ry, R,, ..., R,— TepMuyeckne CONPOTUBIIEHUS OTAENbHbLIX CMOEB OrpaXgjalollei  KOHCTPYKLUK,
m2 . °C/BT, onpegensiemele no hopmMyrne

R, =58/, (8.2)

rae § — TOomnwMHa j-ro crnos, m;
A, — pacyeTHbIN KO3(PPULIMEHT TENNONPOBOAHOCTM J-ro cnosl, BT/(m - °C), npuHMMaemMbin no npunoxe-
Huto [ [3];
Sy, Sy, ..., S, — pacyeTHble KO3MMULNEHTBI TENOYCBOSHUS MaTepuanos OTAeNbHbIX Croes orpaxaa-
loLLieit KoHCTpyKumK, BT/(M2 - °C), npuHumaemble no npunoxeHuo [ [3], npy oTcyTCTBUM
OaHHbIX Ha MaTepuarn orpaXxaeHus s onpegensoT no dopmyne

§=0,27 \/Apo(co + 004190), (8.3)

roe A— pacyeTHbI KO3 pMLUMEHT TennonpoBogHOCTN MaTepuana, BT/(m- °C), onpegensatoT no npunoxe-
Huto E [3];
Po — MNMOTHOCTb MaTepuana B Cyxom cocTosiHu, kr/m3, onpeaensiot no NOCT 17177,
C,— YAenbHas TennoeMKocTb maTepuana B CyXOM cocTosHumn, kOx/(kr-°C),  onpefdensioT no
FOCT 23250;
® — pacyETHbIN KOIPDULMEHT MaCCOBOro OTHOLLEHUSA Bnarn B MaTepuane, %, onpenensioT no
FOCT 17177, FTOCT 24816.

Yucno namepeHuit npy CTtalmoHapHOM pexumMe SOMKHO ObiTb He MeHee 10 npu obLLen NpoaomKUTENb-
HOCTU U3MepeHnii He meHee 1 CcyT.

8.3 WcnbiTaHnsi B HAaTYpHBIX YCNOBUSIX NPOBOAAT B MEPMOAbLI, KOraa pa3HOCTb CPEAHECYTOYHBIX TeMMe-
paTyp Hapy)XHOro U BHYTPEHHENO BO34yXa M COOTBETCTBYHOLLUMIA TEMMOBOM MOTOK 0becneyvmBatoT nonyyeHme
pesynbTaTta C NOrpeLHocTbio He 6onee + 15 % (cm. npunoxenue ).

MpoJomKNTENBLHOCTL N3MEPEHUIA B HATYPHbBIX YCITOBUSX ONPEAENnsoT Mo pedynbTataM npeaBaputenb-
HoW 06paboTKM AaHHBLIX U3MEPEHWI B XO4€ UCTIbITAHWIA, MPU KOTOPOW yUYNTLIBAKOT CTAabUNBbHOCTL TEMMepaTypbl
Hapy)XHOro BO34yxa B MEepuoA UCMbITaHW M NMpeawecTBYOWne OHU U TEMMOBYIO UHEPLMIO OrpadKaatoLLen
KOHCTPYKLNW.

KoHTpOnbHYy0 3anncb TemMnepaTypbl U BNaXHOCTU BHYTPEHHErO BO3ayxXa Npu nomMoLm Tepmorpada se-
OYyT HenpepbIBHO.

8.4 Tpw OTCYTCTBMM CUCTEMBI aBTOMATU3MPOBAHHOIO cOopa OMbITHLIX AAHHBLIX TEMNEpaTypbl U NAOT-
HOCTW TEeNNOBbIX MOTOKOB U3MEPSIIOT KPYrnocyTo4HO Yepes kaxable 3 4 (0; 3; 6; 9; 12; 15; 18; 21 u). BnaxHocTb
BO37lyXa B MOMELLEHMMN UK OTCEKe KNMMaTUYECKON KaMepbl M3MepsIoT Yepes kaxable 6 4 (0; 6; 12; 18 u).
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PesynbTaThl MaMepeHWI 3aHOCAT B XXypHar HabnogeHun, opmMa KoToporo npueeaeHa B npunoxeHun .

8.5 [1ns ycTaHOBMNEHMs1 COOTBETCTBUSA SKCMNEPUMEHTANbHbIX 3HA4YEHUI CONPOTMBIIEHUA Tennonepeaaye
HOpMUpPYyeMbIM TpeboBaHMAM ONPeaensioT COCTOAHME OrpaXKaaroLLEen KOHCTPYKLUMK (TOMLWLMHY U BNAXHOCTb
MaTepuarnoB Croes, BO34yXONPOHULAEMOCTb CTbIKOB) 1 YCNOBUS UCMbITAHUI (Pa3HOCTb AaBeHNA BHYTPEHHe-
ro M Hapy>XHOro Bo3ayxa, CKOpoCTb BETPA).

BrnaxHoCTb MaTepuanos UCNbITYEMbIX OrpaXKaaroLLnX KOHCTPYKLUUA onpeaensoT N0 OKOHYaHMKM Tensno-
TEXHUYECKUX UcnbiTaHui. Mpobbl 6epyT WNIMOypom 13 cTeH Ha BbicoTe 1,0—1,5 M OT ypoBHS nona, u3 nokpbl-
TUA — B TEpPMUYECKM OOHOPOAHbIX 30Hax. Msrkue yTennuTenu Bblpe3atoT HOXOM WM M3BMNeKarT
MeTannmyeckum Kptoukom. Mpobbl cobmpatoT B OHOKChI M B3BELUMBAIOT Ha aHaNMTUYECKMX BECaX B AEHb X B3SI-
Tus. BbicylwumBaHne npo® A0 NOCTOSIHHOW Macchbl, B3BELUMBAHUE WX W pacyeT BMaXHOCTM MaTepuaros
nposoaaT B cootseTcTBUM ¢ FTOCT 24816.

[nsa 6eTOHHbIX OrpaxkgatoLLMX KOHCTPYKUNIA 3TN n3amepeHus npoBogaTt B cootBeTcTBumn ¢ FOCT 21718.

BoagyxonpoHMLaeMocCTb orpaxaatoLLert KOHCTPYKUUK B NabopaTopHbIX U HAaTYPHbIX YCIOBUAX onpeae-
NAT 40 Havyana unu nocrie 3aBepLUeHns TENTOTEXHUYECKMX NcnbiTaHun B cootBeTcTBum ¢ FOCT 31167.

PasHocTb faBneHunin BHyTPEHHEro 1 HapyHOro Bo3ayxa N3MepsitoT BO BpeMs uUcnbiTaHWUi B nabopatop-
HbIX YCITOBUSIX OAMH pa3 B CYTKMW, @ B HATYPHbIX YCMNOBUAX — Yepes Tpu Yaca u pesyrnbTaTbl 3aHOCAT B OTAENb-
HbIN XXypHar.

CKkopoCTb 1 HanpaeneHe BETPa U3MEPSAIOT Ha TEPPUTOPUM UCTIBITYEMOTO 30aHNs YETbIpe pasa B CYTKU
(0; 6; 12; 18 4) Ha paccTosAHMM OT NonyTopa A0 ABYX BbICOT 34aHWs U HA pacCTOSIHUM O4HOW BbICOTbI ANS 3aa-
HUI B 0eBATb U bornee aTaxen.

[JonyckaeTcs npyHMMaTb CKOPOCTb M HanpaBreHne BeTpa No AaHHbIM Bnvxanwen meTeocTaHunm.

8.6 lNpw HannuMn cucTtembl aBTOMaTM3NPOBAHHOIO cbopa 1 KOMMbIOTEPHON 06paboTKM OMNbITHLIX AaH-
HbIX 3NEKTpUYEcKne AaHHble TenioMmepa 1 TeMmnepaTypHbIX AaTYMKOB criedqyeT perucTpupoBaTh HENPEepPbIBHO
Unu Yyepes onpeaeneHHble MHTepBarbl B TEYEHNE HECKONBbKUX NOSHbIX AHEW. MakcumanbHbI Nepuos Bpeme-
HU MexXay ABYMS 3anMcsaMn U MUHUMarbHast NPOSOSKUTENBbHOCTb UCMbITAHWUIA 3aBUCUT OT:

- CBOWCTB UCMbITYEMOro cparmeHTa (TSXKenbl, Nerkun, BHyTpU U CHapyXu TENNou3onsLmm);

- TeMnepaTypbl NOMELLEHWS U HAaPY>KHOW TeMnepaTtypbl (CPpeaHEN 1 OTKITOHEHUI 40 U BO BPEMS U3Mepe-
HUS);

- MPYMEHEHMA MeToAa aHanuaa.

MonesHo perncTpupoBaTth AaHHbIE TaK, YTOObI UX MOXHO ObINIO UCNOMBL30BaTh 415 KOMMLITEPHbIX aHa-
NN30B C NPUMEHEHNEM METOA0B, KOTOPble paccMOTpeHbl B 9.3. PekomeHayeTcs NpoBoaUTL perncTpauumio ye-
pe3 onpefeneHHble WHTepBanbl BpPeMEeHW, paBHble CPEeaHUM 3HAYEHUSAM HECKOMbKUX WU3MEepeHun,
NpoBeAEHHbIX B 6onee KOPOTKME NPOMEXYTKN BPEMEHM.

WHTepBanbl 3anucen 3aBUCAT OT NpuMeHsiemMoro metoga (cm. 9.3). TunoBble MHTEPBanbl COCTaBMSAT
06bIyHO oT 0,5 o 1 4 Ana meToda ycpeaHeHWs U MOryT ObiTb MEHbLLE A1 AMHaMWUYECKOro MeToaa.

9 O6paboTka pe3ynbTaToB

9.1 O6wue pacyeTHble hOpMyIbl ANs onpenerieHns TennoTeXHUYEeCKUX XapaKTepUCcTUK

9.1.1 ConpoTuBneHne Tennonepefadye R, ONA TEPMUYECKM OOHOPOAHOM 30HbLI OrpakaaloLlen Ko-
HCTPYKLMKN BbIYUCIIAIOT Mo chopmyrne

RO = Rsi + Rk + Rse = (tint - Tint)/qf + (Tint - Text)/qf + (Text - text)/qf = (tint - text)/qf’ (9'1)

R, — cONpoTMBNEHNs Tennonepeaadye COOTBETCTBEHHO BHYTPEHHEW W HapyXHOW NOBepXHOCTeWn
orpaxgaroLLen KoHCTpyKUun, m2 - °C/BT;
R, — TepMuyeckoe ConpoTMBEHNE OJHOPOAHO 30HbI OrpaaaloLLen KOHCTPYKLUW, M2 . °C/BT;
nt,,— cpeaHue 3a pacyeTHbIVi Nepuos N3MepeHnin 3HauYeHna TemnepaTtyp COOTBETCTBEHHO BHYTPEH-
Hero 1 HapyxHoro Bosayxa, °C;
Tint N Ty — CPEOHVE 33 PaCYEeTHbIN Nepuoa N3MepPEeHNn 3HaueHNs TeMnepaTtyp COOTBETCTBEHHO BHYTPEH-
HEeWn 1 Hapy>XHOW MOBEPXHOCTEN orpaxaatoLLen KOHCTpyKuun, °C;
Q;— CpeaHsas 3a pacyeTHbIN Neproa 3MepeHst hakTuieckasi NOTHOCTb TENIOBOro noToka, B1/m2,
onpegensemas no dopmynam (9.5) unu (9.6).
9.1.2 MNpuBeaeHHOE COMpPOTMBIIEHWE Tenmnonepeaadye Rjorpaxkaatolei KOHCTPYKUMU, UMEKOLLEN He-
paBHOMEpPHOCTb TeMMepaTyp NOBEPXHOCTEN, BbIYUCNAIOT MO hopmyre

roe R

si’

£

int
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R} = A(Z A, IR,), 9.2)

raoe A — nnolagb UCMbITEIBaeMOo orpaXaatoLLei KOHCTPYKLUMK, M2;
A, — nnowiaab xapakTepHO N30TEPMUYECKON 30HbI, ONpeaensiemMoin NnaHMMeTpPUpoBaHeM, M?;
R,; — conpoTuBrieHne Tennonepeaaye xapakTepHoii 3oHbl, M2 - °C/BT, onpeaensiemoit no cdopmyne (9.1).
9.1.3 KoadbdpuumeHT Tennonepenayn K, TepMUHECKN OHOPOOHON 30HbI OrpaaatoLlen KOHCTPYKLMK
BbIYMCAIAT NO popMmyrie

ktr =q; /(tint - text)' (9-3)

9.1.4 Tepmuueckoe conpotusneHne R, n KoadULMEHT TENNonponyckasHua K, TepMUYeCKn OLHOPOA-
HOW orpaxgatoLen KOHCTPYKLMUK BBIYUCNAOT No oopMynam:

Rk = (Tint - Text)/qf; (94)
kk =4 /(Tint - Text)' (9-5)

9.2 AHanus pe3ynbTaToB NPU OTCYTCTBUN CUCTEMbI aBTOMATU3MPOBaHHOro c6opa
M KOMNbIOTEPHOM 06paboTKMN IKCNIyaTUpyeMbIX 34aHUN

9.2.1 CpefHioo 3a nepnoa 3MepeHnin hakTUYecKyto NioTHOCTL TEMMOBOro NOTOKa g, ONpeaensioT rno
dopmynam:

95 = [9(tin = toxdV (i — toxe) = QR + Ry )1 = [Q(Ti; = Teud) V(T — Texe) — G(R; + R, 91 (9.6)

Ona orpaxparoLlein KOHCTPYKLUMM C 3aMKHYTOW BO3YLUHOW MPOCIOWKOK, NpuneratwoLLlen K BHyTpeHHeMY
TOHKOMY CF10t0, Ha KOTOPOM YCTaHOBIIEH NMpeobpa3oBaTenb TEMMOBOro NOToKa:

qr=ql1 + (R + R, /(R + Ry + 0.5R, I, (9.7)

roe tint’ text"cint"cext —no (9'1 );

G — CcpeaHsas 3a pacyeTHbIi Nepuoa U3MepeHHast NoTHOCTL TeMNMoBOro noToka, Br/m?;

R; — Tepmunueckoe conpoTuBneHne npeobpasosBaTens TeNnoBoro noToka, onpeaensemoe rno ero nacnop-

THbLIM AaHHbIM, M2 - °C/BT;

— TepMu4ecKoe COMpOTUMBIIEHNE CMOs, NpPUKpennswLero npeobpasoBatenb TENOBOro MOTOKa,

m2 . °C/BT, onpedensemMoe pacyeTom;

R, — conpoTvBrieHne TennoobMeHy BHYTPEHHel NMOBEPXHOCTW OrpaxaaloLiein KOHCTpyKuumn, m? - °C/BT,
onpenenseMoe pac4eTHbIM NyTeM Mo CpeaHUM 3HaveHuam &, 7, 1 q. [lonyckaetcsa B nepsom npu-
GNVKEHUN NPUHUMATL ero paBHbIM HOPMUPYeMoMy 3HadeHuto 0,115 m2 . °C/BT;

R — TepMunyeckoe conpoTMBIIEHNE CNOS orpaxaatoLLen KOHCTPYKLIMN MEXAY BHYTPEHHEN NOBEPXHOCTbIO
1 BO3AYLLUHOW npocrioikoi, m2 - °C/BT, onpeaensemoe pacyeToMm;

1,;— TemnepaTypa noBepxHOCTU npeobpasosaTtersi TENOBOro NoToka, obpalleHHas BHyTPb NOMELLEHUs,
°C, namepeHHasi npun UcnbiTaHUsXx;

R, ,— TepMudeckoe ConpoTMBEHNE 3aMKHYTON BO3OYLLHON MPOCMOMNKMY, m2 - °C/BT, onpegensemoe no Tab-
nuue 7 [3].

[nsa BeHTUNMpyemon Npocrokn R, , onpeaensioT no dopmyne

R

a.t

R,,=0,86/(q, + a,), 9.8)

roe oy =5,5+5,7v;
V — CKOPOCTb JBWKEHWSI BO34yXa B NPOCIIoNiKe, onpeaensiemas no onbITHbIM AaHHbIM U pacyeToM, M/C;
o, — ko3pULMEHT NyumncToro TennoobmeHa, onpeaensiemblit pacieTHeiM nytem, Bt/(M? - °C).
9.2.2 TepMuyeckoe CONPOTMBIIEHME OTAENbHbIX CIOEB OrpaXkgatolen KOHCTPYKUUM onpenensoT no
dopmyne

R, = Adg,, 9.9)

roe At — pasHoCTb TeMnepaTyp Ha rpaHuuax cnosi, °C;
q;— TO Xe, 4To B hopmynax (9.5) u (9.6).
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C uernbto conocTaBreHnst hakTUYeckux 3Ha4YeHUiA TeNONPOBOAHOCTM MaTepuasioB, NCMOMb30BaHHbIX B
KOHCTPYKLIMW, C MPOEKTHbIMW 3HaYeHNSMM TEMNONPOBOAHOCTL MaTepuana cros A; onpeaensoT no popmyne

% =§/R,; (9.10)

rae & — TOofLMHa Cros, M.

9.2.3 lMpu obpaboTke pe3ynbTaToB UCMbITAHUI B TaGOPaTOPHbIX YCINOBUSX B KITMMaTUYECKNX Kamepax C
aBTOMaTUYECKUM pEryrnnpoBaHnemM TeMnepaTypHO-BIAXKHOCTHLIX PEXUMOB 1151 pacyeTa CONpoTUBIEHUS Ten-
nonepegaye Ang Kaxaoro ceyeHnst bepyT 3HadeHUs TemnepaTyp 1 NIOTHOCTU TENNOBbIX NOTOKOB CpeaHue 3a
BECb Nepunog UCMbITaHUN.

Mpun 06paboTke pe3ynbTaToB HATYPHbBIX UCMbITAHWUIA CTPOAT rpadouKn MU3SMEHEHUS BO BPEMEHN XapakTep-
HbIX TEMMNEPATYp M MIOTHOCTM TEMJIOBLIX MOTOKOB, MO KOTOPbIM BbIOMPAOT Nepmnoabl ¢ Hanbornee yCTaHOBMB-
LUMMCS PEXMMOM C OTKITOHEHWEM CPeHECYTOYHOW TEMMNepaTypbl HAPYXHOro BO3AAyXa OT CPeAHEro 3Ha4yeHus
3a 370T nepuop B npegenax = 1,5 °C n BbIMUCHIAIOT CpegHME 3HAa4YeHMs CONPOTUBIEHMS Tennonepeaaye ans
Kakgoro nepuopga.

OOwas NpoaomKUTENBHOCTL 3TUX PacYETHbIX NEPUOLOB AOMKHA COCTaBnATb He MeHee 1 cyT Ans
orpakgawLmx KOHCTPYKUMIA C TENSOBOW MHepunen He Bonee 1,5 n He meHee 3 CyT — ANsl KOHCTPYKUWIA C
OonbLUEel TeNOBOW MHEPLMEN.

9.2.4 [oeepuTenbHbIn MHTEPBAN ONpeaeneHns 3HaueHnin ConpoTMBNeHNs Tennonepeaade R ; Bblunc-
nSI0T Mo popmyne ’

R, =R, + AR, 9.11
0,i 0 0

raoe ﬁo—cpe,que conpoTuBrieHMe Tennonepegaye, OonpederieHHoe MpU UCMbITaHUAX Orpaxaatollen Ko-
. HCTPYKUMKM no dpopmynam (9.1), (9.2), m2 - °C/BT;
AR, — cymmMapHast abconioTHas norpellHoCcTb pesynbTata UCMbITaHUsA, BbIYMCIEHHas No npunoxexuio I,
m2 . °C/BT.
9.2.5 OTHOCUTENbHasa MOrPELLHOCTL OMNpederieHnss CONpPOTUBMEHUSA Tennonepegaye orpaxgaroLen
KOHCTPYKUMM JAaHHbIM METOAOM He JofmkHa npesbiwath 15 %.
9.2.6 MonyyeHHble B pe3ynbTaTe UCMbITAHWI 3HAYEHUS COMPOTUBIIEHUS Tennonepegade Ryn Ry AOMk-

Hbl ObITb HE MeHee 3Ha4YeHWI, yKa3aHHbIX B CTaHgapTax, TY Ha orpaxgatoLlime KOHCTPYKLMM UM NPOEKTHbIX
3HAYEHUMN.
KoahdpuumeHT TennoTexHNn4eckon OAHOPOLHOCTM OrpaxaaroLllet KOHCTPYKLMK r=R5/R0, y4nTbIBaloO-

LM BUSIHUE CTbIKOB, obpamnsiiomnx pebep n gpyrux TennonpoBOAHbLIX BKITKOYEHWI, JOMKEH ObiTb HE HUXEe
3Ha4YeHWI, NpMBeaeHHbIX B [3].

9.2.7 [na ycTaHOBNEHUs COOTBETCTBUS OMbITHLIX 3HAYEHUN TemnepaTyp BHYTPEHHEN MOBEPXHOCTU
HOPMMPYEMbIM 3Ha4YeHUSAM, MOSTyYeHHbIE B pe3yrbTaTe UCTbITaHWA, TeMNepaTypbl BHYTPEHHEN NOBEPXHOCTU
orpaxkgeHusi NepecynTbLIBAOT NO NPUIoXeHuto E Ha pacyeTHble TeMnepaTypbl HAPY>KHOTO Y BHYTPEHHETO BO3-
ayxa t,, v t,, NpMHUMaeMble ANna KOHKPETHOro Buaa 3aHUA U KNMMaTUYeCcKoro paioHa B COOTBETCTBUM C
FOCT 12.1.005 1 npoekToM.

9.3 AHanus pe3ynbTaToB, NOJIYYEHHbIX B HAaTYPHbIX YCNOBUSAX C MOMOLLbIO

aBTOMaTU3NPOBaHHOIo cbopa u KOMNbLIOTEPHOM 06PabOTKN IKCNEePUMEHTaNbHbIX AaHHbIX

B cooTtBeTcTBUM C TpeboBaHNSAMM HAcCTOSALWEro cTaHaapTa BO3MOXHbI ABa MeTOAa aHanu3a HaTypHbIX
OaHHbIX:

1) Tak HasbiBaeMbl «METOS YCPEeOQHEHUS», KOTOPbIN NOBbILLAET KPUTEPUA KAa4eCTBa N3MEPEHNST U MO-
XeT COKpaTUTb MPOAOIHKUTENBHOCTb UCMbITAHWIA AN dparMeHTOB CO cpeaHen 1 6ONbLLON TENTOBON MHEPLU-
el Npu pasnmyHbIX BHYTPEHHMX U HAPYXXHbIX TeMnepartypax;

2) auHamwudeckui metof (cM. npunoxeHue XK).

MeToga ycpeaHeHus onmcaH HUXe.

9.3.1 CO60p AaHHbIX HaTYPHbIX U3MEPEHUIN

OnekTpunyeckre gaHHble TeNoMepa U TeMNepaTypHbIX 4aT4YMKOB CrieQyeT permcTpupoBaTh HENPEPDIB-
HO UNn Yepes onpeferneHHble MHTEPBarbl BDEMEHUW B TEYEHNE HECKOIbKMX MOSHbIX AHEN. MakcumanbHbIv ne-
pVOL4 BPEMEHU MeXAY OBYMS 3annCaAMU U MUHUMarbHasi MPOAOIKMTENBHOCTb UCTIbITAHWUIA 3aBUCAT OT:

- MIPUPOAHLIX CBOWCTB arieMeHTa (TSPKenbln, NErkuin arieMeHT, BHYTPU NN CHapyXu n3onsuun);

- TemMneparypbl MTOMELLEHNS 1 HAPY>KHOW TemnepaTypbl (CpeaHEen 1 OTKIOHEHWI 0 1 BO BPEMS U3MEPEHUST);

- MPUMEHSIEMOro MeTo4a aHanumaa.

13
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MwuHMManbHasi NPOAOIMKUTENBHOCTb UCTMIbITAHUI — 72 4 (TPU AHS), ecnn Temnepartypa OKpyXKatoLLen
cpenpl, B KOTOPOW yCTAHOBMEH TENNOMEP, ABMSETCA CTabunbHOW. B NpoTMBHOM cryvae aToT Nepuog MoxeT
ObITb 6onee cemu gHen. OgHaKo AENCTBUTENBHYIO NPOAOIPKMTENBHOCTE UCTBITaHWS criegyeT onpeaensb,
NPUMEHSST KPUTEPUM K 3HAYEHUSAM, MOJTYYEHHBIM B TEYEHME LKA UCNbITaHNsS. 3TU 3Ha4YeHus cnegyeT onpe-
OensiTb, He npepbiBasi npouecc cbopa gaHHbIX.

lMones3Ho perncTpmpoBaThb AaHHble TaK, YTOObI X MOXHO BbIf0 MCMONBL30BaTh A1 KOMMbLIOTEPHbIX aHa-
nn3oB. PekomeHayeTcs NpoBOAUTL PErMCTpaLMIo Yepes onpeaeneHHble MHTepBarnbl BpeMeHU, BN mMecs
CpeAHMN 3HAYEHNSIMU HECKOMBKNX U3MEPEHNIA, NPOBEAEHHBbIX B 6Gonee KOpoTkue NpOMEXYTKA BPpEMEHU.

WHTepBanbl 3anucen 3aBUCAT OT NpUMEHsieMoro Metoda aHanmaa (cM. 9.3). TunoBble MHTepBarbl Co-
cTaBnstoT 06bIYHO OT Nony4vaca 40 O4HOro Yaca 418 YCpeQHEHHOTO Y MoryT BbiTb MeHbLUE — A118 AUHaMUYeC-
Koro metopa.

MHTepBan BbIBOPOYHLIX U3MEPEHMWI AOMKEH ObITb MEHEE NOSTOBMHbI HAMMEHbLLEW MOCTOSIHHOW BPEMEHM
OaTYNKOB.

9.3.2 MeTtoa ycpeaHeHus

[aHHbI MeTof NpegnonaraeT, YTO XapaKTePUCTUKN TEMNONPOBOAHOCTU, 3HaYeHMs KoadduumeHTa Ten-
nonpoBoAHOCTH K, 1 KoapduumeHTa Tennonepesayn k, MOXHO MOMy4uTb AefeHneM CPpedHero 3HavyeHus
yOenbHOro pacxoga TenoBoro NoToka Ha CPeAHIo pa3HOCTb TeMMepaTyp, NpU4emM cpegHee 3Ha4YeHve nony-
YaroT 3a AOCTATOYHO ANUTENbLHBIN Nepuog BpeMeHu. Ecnv nHgekce j agnsietcs nopsakoBbiM HOMEPOM KOHKPET-
HbIX U3MEPEHWU, TO 3HayeHMe TEeMnnOTEXHUYECKUX XapaKTepucTuk dparMeHTa Mnony4varT U3 creayroLmx
YPaBHEHUN:

- COMpoTMBIieHNe Tennonepeaaye

n n
R0=Z(tintj —textj)/ij'? (9.12)
= =1

- TepMmnyeckoe conpoTmBreHne
n n
Re= 2 (Tintj —Text)V 2003 (9.13)

j= j=1

-

- KO3(hPMLUMEHT TennonponyckaHus

n n
Ke= 220712 (Cintj —Textj )i (9.14)
j=1  j=1
- KO3hPMUMEHT Tennonepenayn
n n
Ke =200 (tintj —text))- (9.15)
j=1  j=1

Ecnu paHHbI pe3ynbTaT NOACYUTLIBAKOT MOCME KAXKAOro U3MEPEHWsi, TO MONydYeHHble pesyrbTaTbl
ACMMNTOTMYECKM NMPUBNMXKAOTCS K peanbHOMY 3HaYeHU0 TEMMOTEXHUYECKON XapakKTePUCTUKN. ACUMNTOTU-
yeckoe 3HayeHne 6nNn3Ko K peanbHOMY, ECIU BbIMOSTHAKTCA CrieayoLmne YCroBus:

a) TennoeMKOCTb 3fIEMEHTa IBNAETCA OANHAKOBOW B KOHLLE U B HAYare U3MepeHus, Te e TeMnepartypbl
N 0OOQVHAKOBOE pacnpeneneHne Bnaru;

©) Tennomep He nofBepraeTcs NPSMOMY COJTHEYHOMY OByYEeHUIO.

CrnenyeTt OTMETUTb, YTO MOXHO NOSTYYUTb UCKAXKEHHbIN pe3yrnbTaT, eCfin COMHLE OCBeLLaeT HapyXHYH
NoBEPXHOCTb hparmeHTa. [ins namepeHns sHadeHuin R, n k, aMnccnoHHas cnocobHoCTL AaTtynka Temnepary-
pbl NOBEPXHOCTU ByaeT B 06LLEM OTNMYATLCH OT TOW XXE XapaKTEPUCTMKN ANg 3allMLLEeHHOW NOBEPXHOCTY, Aa-
Bas MCKaxXeHHoe nokasaHue. HapyxHas TemnepaTypa OKpyxalollei cpefbl npyu U3MepeHun 3HadveHus K,
0ObIYHO HE yYuTbIBAET BO3AENCTBME COMHEYHbIX NyYen Ha HapYXHY NOBEPXHOCTb (oparMeHTa;

B) TennonpoBOAHOCTb oparMeHTa BO BpeMS UCMbITaHUA A0MMKHA ObiTb NOCTOSIHHOMN.

Ecnu 3T ycnoBusl He BbINOMHSKTCS, MOXHO NOSTYYUTb HEBEPHbIE pe3yrbTaThl.

Ona nerkmx anemeHTOB, YyAenbHasi TENMOEMKOCTb KOTOpPbIX Ha eauHULy nnowaanm MeHee
20 k[Ox/(M2 - °C), pekoMeHayeTcst NPOBOAUTL 3TOT aHanM3 TOMbLKO C UCMOMb30BaHNEM AaHHbLIX, MOMyYeHHbIX
HOYbIO (Y4epe3 OAMH Yac nocre 3axofda CornHua Ao Bocxoda), YTobbl n3dexaTb BMUAHUS CONTHEYHBIX JTyYen.
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McnbiTaHne MOXHO MpekpaTuTb, eCNn pe3ynbTaTbl MOCME HOYHbIX MEePMOLOB TPeX nocnegoBaTenbHbIX CyTOK
He oTnuyalTcd bornee yem Ha + 5 %. B npoTMBHOM criyyae vcnbiTaHne cnegyeTt NPOAOIKUTD.

[na Gonee TsXXenbIX 3IEMEHTOB C TEMNSIOBOW UHepumen D >4 aHanua NnpoBoAsaT B TeYeHVe nepuoaa,
KpaTHOro 24 4. icnbiTaHne 3aBepLUak0T MOCIE BbINOMHEHNST CEAYIOLNX YCITOBUIA:

- MPOJOIKUTENBHOCTb UCMbITAHUI MPEBLIWAET 72 \;

- 3Ha4YeHne R,, nony4YeHHoe B NPOLEcce UCMbITaHWA, OTnmMYaeTcs He 6onee Yem Ha + 5 % oT 3HaueHus,
Nony4YeHHOro Ha 24 4 paHee.

9.3.3 CpaBHeHMe pacyeTHbIX U U3MEPEHHbIX 3Ha4YeHUN

PacuyeTHoOe 3Ha4eHne, OCHOBaHHOE Ha KOHCTPYKLUMM doparMeHTa 1 nostiydeHHoe Mo [3], MOXHO CpaBHUTBL C
n3MepeHHbIM. [1Nns 3Ton uenu CTPyKTypy areMeHTa JonyCKkaeTCcs UccnenoBaTth, MPUMEHSAst METOZ MO NpUoxe-
Huo U.

3HauuTenbHble pasnuunsa (6onee 20 %) Mexay pacHeTHbIM 3HAYEHVEM U N3MEPEHHBbIM 3HaYeHeM R,
unu k,, MoryT 6bITb BbI3BaHbl coueTaHneM Miobbix criedyowmx hakTopos:

- 3HAYEHUS, NPUHATBIE AN TEMNONPOBOAHOCTU, HE SIBNAOTCA MCTUHHLIMU BCIEACTBUE HENPaBUIIbHON
naeHTUrKaLmm maTtepuanos, B OCOOEHHOCTM U3OMAUMOHHBIX, U3-3a pasnuyuni Mexay OeACTBUTENbHLIMU
CBOVICTBaMU MaTepuana v NpuHATbIMU 3HAYEHUSMU U BIIUSHUIA BRaXXHOCTY;

- MPUHATbIE 3HaYEHNsI CONPOTUBIIEHNSA TEMNOOOMEHA NOBEPXHOCTU TaKXKe He ABNATCA UCTUHHBIMY 3Ha-
YEeHNAMU. ITOT UCTOUHMK NOrPELLUHOCTN 0OBIYHO BaXXeH TOSbKO ANS MMOX0 N30NMPOBAHHbIX 35IEMEHTOB;

- TOYHbIE TOSLLUMHBI CIIOEB, 0COBEHHO N3ONALMOHHBIX MaTepuanos, HENPaBUNbHO N3MEpPEHbI;

- usamepeHust R, unu k,, HenpasunbHO NPOBEAEHbI N MPOBOAMNMCH NPY HEY0BIIETBOPUTESIbHBIX TEM-
nepaTypHbIX YCMOBUSIX;

- uccrnenoBaHve parMeHTa 1 usmepeHus R, unm k, NnpoBOAUNNUCL He B OHOM M TOM e MecCTe B He-
OLHOPOAHOWN KOHCTPYKLMMK;

- NMNHMK TEMMOBOro NOTOKAa NPU U3MEPEHUUN HE ObINY NPAMOSIMHENHEIMU U NEPNEHANKYNAPHBIMU K arie-
MEHTY;

- HanMuMe KOHBEKTUBHbIX MOTOKOB BO3/lyXa B 3MIEMEHTE, BIMAIOLWMNX Ha n3mepeHuns R, nnu k
YUTEHHbIX NpU pacyeTe;

- Hanuume a3oBbIX U3MEHEHWUI, TaKUX Kak 3aMep3aHue, oTTanMBaHue Unn ncnapeHue Boabl NN Bnarw;

- 3Ha4YeHns TemnepaTypbl OKpyXatoLlen cpeabl, UCMOoNb30BaHHbIE MPU pacyeTe K, He ABNATCA n3me-
peHHbIMK (CM. MpunoxeHue B).

Bce aTW UCTOYHMKM MOrpeLiHoCTH cnedyeT yumTbiBaTh NPy MHTEPNpeTauun CpaBHEHUS pe3ynbTaTos,
NpeacTaBreHHbIX PAaCYETOM U N3MEPEHNEM.

9.4 Koppekuuu norpewHocTen aKkcnnyatauum

9.4.1 KoppeKuumn Ha TepMmnyeckKoe COnpoTUBIIEHNe Tennomepa

TennomMep yBenuunBaeT TEPMUYECKOE CONMPOTUBIIEHUE Cros naMmepsiemoro dparmeHTa. Ecnu 6b1 nno-
Laab 3TOro TOHKOro criosi 6bina 6eckoHe4YHO BONbLLON, TO KOPPEKLIMEN MOXHO ObIno Obl NpeHebpeyb. Ecniv xe
cnon 60nbLUON, HO UMEET KOHEYHYIO TOJLLMHY, KOPPEKLUMIO NETKO YCTaHOBUTb, ECIIN M3BECTHO TEPMUYECKOE
conpoTuenexHune TennoMepa R,. [Ing Takon ofIHOMEPHOW KOPPEeKLIMM paccmaTpuBaloT Tpy criyyas:

a) TemnepaTypy BHYTPEHHEN NOBEPXHOCTM U3MEPSAIOT Nog TennoMepom. B aTom cnydae He TpebyeTcs
HUKaKON KOPPEKLMN TEPMUYECKOTO CONPOTMBIEHMS NN KO3 ULMEHTA TENONPONYCKaHUS;

6) TemnepaTypy BHYTPEHHEN NOBEPXHOCTU M3MEPSIIOT HAa MOBEPXHOCTU 3fIEMEHTA pPsAoOM C Tennome-
pom. B nepsom npubnvxeHunn (cM. npunoxeHne K) Tepmmyeckoe conpoTueneHne R onpegensioT no dopmyne

,» HO He

R=5TIq-R, (9.16)

rae g — VamMepeHHast NNIoTHOCTb TEMJIOBOrO NMOTOKa;
8T — namepeHHas pasHuLUa Mexay TemnepaTypamMy NoBepXHOCTEN;
B) M3MepeHo 3HaueHue k,. Ecnn Tennomep oueHb BeNK, NpaBUnbHbINA pe3ynbTaT onpeaensioT no gop-
myne

k, = /(5T - R, q), (9.17)

rae 8T — pasHOCTb Mexay TemnepaTypammn 06enx OKpyXaroLmx cpea.

9.4.2 Koppekuusi Ha KOHe4YHbIN pa3Mep Tensiomepa

B 6onbLUMHCTBE Crny4aeB TEMOMEP MMEET KOHEYHYHO MOBEPXHOCTb, Y MO3TOMY U30TEPMbI BULON3MEHS-
I0TCS B paioHe ero yCTaHOBKN (CM. PUCYHOK 4), 4TO U3MEeHSIeT TEMMOBOMN NOTOK, MPOXOAALLMI Yepes Tenrnomep,
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1 Heo6X0AMMO BBOAUTL KOPPEKLIMIO Ha pe3yrbTaTbl M3aMepeHus. MorpeLllHoCTb, BbI3BaHHYHO TAKUM U3MEHEHU-
€M, Ha3blBaloT «MOrPELUHOCTLI0 3KCMyaTaummny.

Ecnn g — namepeHHas nnoTHOCTb TENSIOBOrO NOTOKA, a ' — MIOTHOCTL TEMNJI0BOro NoToka Yepes copar-
MeHT Ge3 Tenyomepa, TO MOrPELLHOCTb SKCMyaTaumMmn € MOXHO OnpeaenuTb Kak

e=(q-q')q". (9.18)
Ecnun norpeluHocTb akcnnyaTtauum n3BecTHa, TO CKOPPEeKTUpOBaHHble Ry 1 Kk}, paBHbI
Ry =(1+e)Ry ki,=k,/(1+e) (9.19)

OTa KoppeKUUsi 3aBUCUT OT CrieayHLLUX NapaMeTpoB:

- COMpOTUBIEHNE TENNOOGMEHY NOBEPXHOCTU Haf TEMNOMEPOM;

- TENNONPOBOAHOCTbL M TOMNLLUMHBI CIOSt MaTepuarna, pacnorioXeHHOro nog TennomepoM (6e3 yyeTta Takux
CroeB, Kak Kpacka unu ymara);

- pasmepbl, KOHCTPYKLMW U TEMIOBbLIE CBOWCTBA TenioMepa, NpeaoXpaHnTeNbHOro KonbLa, 061MLoBoY-
HbIX 1 3aKPEeNnALIMX MaTepuanoBs, TakuxX Kak Krnel, TepMuyeckas KOHTaKTHasa nacTa, nunkas neHra u 1. n.

KoadhdpmumeHTbl kKoppekumn nonyyaloT, pellasi TennoBoe ypaBHeHWe C NMOMOLLbI MeToda KOHEYHbIX
3MEMEHTOB UM METOOM KOHEYHbIX pa3HOCTEN, YYUTbIBas CBOWCTBA U3MEPUTENS TEMNOBOro NoToka, CooT-
BETCTBYIOLLEE COMPOTUBIIEHNE TENNOOGMEHY NOBEPXHOCTU 1 TENIONPOBOAHOCTL NepBoro crnos. Mpu kBagpaT-
HOWM hopMe TemnnoMepa MOXHO NMPUMEHSITb ABYXMEPHYIO MoAernb C LUMNUHOPUYECKOW CUMMeTpPUeEl BMECTO
TpexMepHOK, Takum o6pa3om ynpoluasi pacyeT 6e3 yMeHbLUEHUsI TOYHOCTU. B aToM crnyyae nnoluaab pacyeT-
HOro Tennomepa AMCKOBOM DOPMbl AOIMKHA PaBHATLCA AeMCTBUTENbLHOW NhoLaan Tennomepa KsaapaTHON

dopmbl.

PucyHok 4 — UsoTepmel (66 = 0,05 °C) Ans ycTaHOBNEHHOIO Ha CTEHe Tennomepa,
0obLwMTOro 1 3aLmLLEHHOTO (LMNMHAPUYECKOe ceyeHne)

Koppekuus, paccuntaHHasi Takum o0pasom, y4nTbiBaeT BINSHME TEPMUYECKOTO COMPOTUBIIEHNS TEMNIIO-
mMepa; aTy koppekuuto (cM. 9.4.1) He cneagyeT nNpubaBnNATb K TEPMUYECKOMY COMPOTUBIIEHWUIO CTEHbI, Kak
00bIYHO.

B uenom moxHo nsbexartb 60MbLUMX MNOrpeLHOCTEN SKCnyaTaunn, yumTbiBas BNNAHUE BO3MYLLEHNS U
npuHUMas BO BHUMaHue, 4YTo:

- MOrpeLHOCTb 3KCMyaTauumn rnaBHbIM 0Opa3oM Bbi3BaHa OOLLUM MCKaXKEHMEM TEMnSIOBOro nosis nog
TennoMepoM. BnusaHmne MecTHOro BO3MyLLEHUS Y Kpas TEMOMepa CyLLECTBEHHO BaXKHO TONbKO AN TakKUX Ten-
NIOMepOB, OTHOLLEHWNE LUNMPUHBI K TONLWUHE koTopbix MeHee 10. CriegoBaTenbHO, BO3MYLLIEHWS KBAgpPaTHOMO U
ONCKOBOro TEMNNOMEPOB SBMAIOTCA OANHAKOBBIMWU MPU YCITOBUW, YTO UX NSOLWAAN PaBHbI;

- MOrPELUHOCTb 3KCMyaTaLumn SBnseTcs Bo3pacTarLen yHKUMeN TENNONPOBOAHOCTM MaTepurana nep-
BOrO Cosi Mo TensioMepoM 1 MOBEPXHOCTHOTO KoadduumeHTa TennoobmeHa. Manblie norpewHocTy npegno-
naralTcs NPy N3MEPEHNAX Ha TEMTOU30NALNOHHBIX MaTtepuanax, pacnosioXeHHbIX CO CTOPOHbI BHYTPEHHEW
OKpY>KaloLLIEN cpeabl, B TO BPEMS Kak 60MbLUKE NOrPELLHOCTY OXUAAITCA NPU UBMEPEHUSIX Ha MeTanMYecKnx
CMosiIX, PacnoNIOXEHHbIX CO CTOPOHbI HAPY>XHOWM OrpakaatoLLen cpeabl;

- MOrPELUHOCTb 3KCMyaTauun SBnaeTcs yobiBatoLwen oyHKUNEN TEPMUYECKOTO CONPOTUBIIEHNS TEMMO-
mMepa;

- pEKOMeHAYeTCA TENNOMEPbI C GONBbLUNMM OTHOLLIEHUSIMU LUMPUWHBI K TOSNLLMHE, NMOCKOSbKY NOrPELUHOCTb
aKcnnyaTauumn B TakMx Criydasx paBHa OAHOMEPHOM norpelHocTU. Koppekuuio paccumTbiBalOT No ypaBHe-
HUo (9.16) nnn (9.17). BTa KoppeKUns AeACTBUTENbHAs Takke NPy U3MEPEHUsAX Ha MeTannax;

16



FOCT P 54853—2011

- BO u3bexxaHne 3aBUCHMOCTU KannMbpoBOYHOrO KOS ULIMEHTA OT TENNONPOBOAHOCTM MaTepurana cre-
Hbl HEOBXOAMMO HaHEeCEHMEe TOHKOTO MOKPbLITUSA Ha coeauHeHns Tepmonapbl Tennomepa. Ecnv Tennomep o6-
NMLOBaH Takum obpa3om, ero criefyeT kanubpoBaTb BMECTE C OONMLOBKON.

Ecnun koadhdpuumeHT TennoobmeHa nosepxHoctn MerHee 10 BT/(m2 - °C), To Ana TennomMepos € OTHOLLIE-
Huem avameTp/TonwmHa 6onee 20, ycTaHOBMEHHbIX HA OBbIYHBIX CTPOUTESNBbHBIX MaTepuanax [TennonpoBoa-
HOCTb MeHbLle 3 BT/(M2 - °C)], koadhdULMEHT Koppekuun gomkeH 6biTb MeHee 0,1 BT/(m2 - °C).

JononHutenbHas nHdopmaums ons Tennomepa Ha KoppekLuio nsMmepeHui npusegeHa B npunoxexmm K.

9.5 To4HoOCTb

TOYHOCTb U3MEPEHUS TENNOTEXHUYECKNX XapaKTEPUCTUK 3aBUCUT OT:

- TOYHOCTU KanmbpoBaHWs TeNoMepa 1 TemnepaTypHbIX 4aT4MKOB.

MorpelwHocTb cocTaBnseT okono 5 %, ecnu aTn Npubopbl XOPOLLO OTKanMbpoBaHbl;

- TOYHOCTU CUCTEMbI PErMCTPaLNN AaHHbIX;

- CIyYanHbIX OTKMOHEHWUN, BbI3BAHHbLIX HEOOMBLUMMK Pa3NNYMsaMM B TEMSIOBOM KOHTaKTE MexXay AaTynka-
MM U MOBEPXHOCTBIO. DTO OTKINOHEHME COCTaBNSAET OKOMNO 5 % CpeaHero 3Ha4YeHus, ecnu 4aTtynkm yCTaHoBIe-
Hbl MPABUINBHO. DTy YacTb OGLLEN NOrPELIHOCTN MOXHO YMEHbLUUTb, UCMOMb3YS HECKONIbKO TEMSIOMEPOB;

- MOrpeLUHOCTEN 3KCnyaTaumm Tenfiomepa, 00ycrnoBneHHbIX BUAOU3MEHEHNSIMU U30TEPM, BbI3BAHHbIX
npucyTcTBnemM Tennomepa (cm. 9.4). Ecnu norpelwHocTb aKcnnyaTtauum oueHeHa COOTBETCTBYIOLWUM MeTO-
OOM, Hanpumep, aHanM3oM No KOHEYHbIM 3fIeMEHTaM, U NPOBeAEHA KOPPEKLMS AaHHbIX, TO OCTaTOMHAsA HETOY-
HOCTb CcOCTaBuUT NpuUmMepHO oT 2 % Ao 3 %;

- MOrpeLUHOCTEN, BbI3BaHHbIX kKonebaHuamMu TemnepaTyp 1 TENMOBOro NOToka BO BpeMeHu. Takue no-
FPELUHOCTM MOIYT ObITb OYEHb BEMWKWU, HO €CnK KpuTepum, onucanHble B 9.3.1 1 9.3.2 nnu npunoxexun X,
YOOBMNETBOPEHbDI, TO MX MOXHO YMEHbLUNTL 40 MeHee YyeM + 10 % n3amepeHHOoro 3HadeHus. ATy 4acTb norpeLu-
HOCTU Takke MOXHO YMEHbLUNTb, PErMCTPUPYS AaHHblE B TeYEHUEe NPOAOSPKUTENBHOrO nepuoaa BpeMeHu,
CBOASA M3MEHEHME KOMHaTHOW TemnepaTypbl 4O MUHUMYMa U NPUMEHAS MeTo AMHaMUYEeCKON UHTepnpeTa-
uum (cm. npyunoxexue X);

- U3BMEHEHWI 3Ha4YeHus k., TemnepaTtypHbIX konebaHuin B NpOCTPaHCTBE U pa3MepHOCTEN MEXy TeMre-
paTypoi Bo3gyxa u pagnaumoHHON TemnepaTypon.

Ecnu onvcaHHbie Bbille YCroBMS BbINOMHEHbI, TO CyMMapHY HETOYHOCTb MOXXHO ONpeaesninTb Kak Haxo-
OdLLyoCca Mexay KBagpaTUyeckon n apumMeTuyeckon CyMMOon, T. €. Mexay

(W52 +52+32 4102 +52)%=14% n (5+5+3+10+5) % = 28 %.

Ecnu onncaHHble Bbille YCNOoBUS HE BbINOMHEHbI, UCMbITaHNE OCTaeTCs AeNCTBUTENbHBIM B Npeaenax
TpeboBaHWIA HACTOsILLLEr0 CTaHAapTa Npu YCroBMKM, YTO yCTaHOBMNEHa Gonbluasi HETOYHOCTb, pacCYUTaHHas B
COOTBETCTBUM C 0OCTOATENbCTBAMM UCTILITAHUS.

BepoaTHOCTb nonyyeHns 60MbLLION NOrpeLLHOCTY Bo3pacTaeT, ecrim

- TeMnepartypa (B 4acTHOCTW, TemnepaTypa NoMeLLeHus1) nokasbiBaeT 6onbLine konebaHus (4o nnm Bo
BpeMsi UCMbITaHMS1) MO CPaBHEHUIO C Pa3HOCTLIO TEMNepPATyp No 06e CTOPOHbI OrpaXkaeHus:;

- bparMeHT orpaxaeHusl Tshkenbli, a NPOAOIMKUTENBHOCTb UCTbITAHUS CITMLLKOM KOPOTKa;

- (hparMeHT orpaxkaeHust NoABEPXKEH BO3AENCTBUIO CONHEYHOW paavaumm Unm Apyrum CUbHbIM Tenno-
BbIM BO30EMCTBUSAM;

- OTCYTCTBYET OLEeHKa MOrpeLlHOCTM 3KchfyaTauuMmu Tennomepa (KoTopasi Mpu HeKoTopbix obcTos-
TenbcTBax MoxeT gocturatb 30 %).

TOYHOCTb U3MepeHNs 3HaveHNs K, 3aBMCUT OT OnpeaeneHns TeMnepaTyp OKpy>KatoLLen cpeabl, NPUHS-
ThIX AN ONpeaeneHnst 3Ha4eHni Kk, 1 UX U3SMepeHus.

10 TpeboBaHuA 6e3onacHOCTH

10.1 Tpwn paboTe ¢ obopygoBaHMEM KINMMATUYECKNX KaMep 1 NPOBEAEHUN UCTbITAHUIA B 3UMHUX YCIO-
BUSIX SKCMnyaTaumm 3gaHui OOMKHbl cobniogatbca obuwme TpeboBaHus anekTpobes3onacHocTM B CTpou-
TenbcTee no [4].

10.2 MoHTax AaT4MKOB Ha HapY>XHOW NOBEPXHOCTY OrpaxkaatoLlen KOHCTPYKLMM Ha dTaxkax Bbllle nep-
BOrO [OIKEH NPOBOANTLCS C NTOLKUIA, 6ankoHOB UM MOHTaXHbIX CPeacTB ¢ cobntoaeHnem TpeboBaHuin 6e3o-
nacHocTu npu paboTe Ha BbICOTE.
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MpunoxeHue A
(cnpaBo4Hoe)

KanubpoBka Tennomepa u Tepmonap

A.1 KanubpoBoyHble KoaddurLmneHTbl Tennomepa (Hanpumep, MNIOTHOCTb TENMOBOro NoToka Anga BenuunHel SAC,
paBHOWM eanHULE) MOTYT MEHATLCH B 3aBMCUMOCTM OT TeMnepaTypbl, TENNONPOBOAHOCTM Marepuana, Ha KOTOpoM ycTa-
HOBIEH Tennomep, U COOBCTBEHHO TEMMOBOro notoka. Moatomy KannbpoBOYHbIA KO3PULNEHT TENNOMEPA HOBOW KOH-
CTPYKUMN criefyeT OLeHMBaTb Ha pas3nunyHbiX Matepuanax abCcomntoTHbIM METOAOM MCNbITAHUI TakuM, HanpuMep, Kak
meToa 3akpbiton ropaden nnutbl no (FTOCT 7076, [5]) unu ¢ nomoLLbio annapaTtypbl U3MepeHUs TEMMOBOro NoToka no
(FOCT 7076, [6]) Ha pa3nu4yHbIX MaTepuanax, Npy pasnu4yHbIX TeMnepaTypax 1 pacxogax TennoBoro NoToka. 3HavyeHus Be-
NMYUHBI TEMNOBOIO NOTOKA TaK Xe, Kak M TemnepaTypa, U TeNnonpoBOAHOCTL MaTepUarnos, AOMMKHbI OXBaTbIBaTb ANanasoH
3Ha4yeHun, 0bbIYHO BCTPEYaloLLMCA Ha NpaKTUKe.

Mockonbky Tennomep HeogHopoAeH no nnowaau, Tpebyetcs ocobas TwaTensHOCTb Npu ero kannbposke. Kanmo-
poBKa TennoMepa mMexzay MaTepuanomM ¢ U3BECTHOW TEMNONPOBOAHOCTbLIO U U30MMPYIOLLIMM MaTeprasioM TO4YHO onpeaens-
€T rpaHW4YHble YCroBUs, KOTOpble, OOHAKO, He SIBMSAITCS rPaHUYHbIMK YCIIOBUSAMM, BCTPEYaIOLWMMUCS NPY NPUMEHEHNN
TennomMepa Ans U3MepeHui.

CnepyeT NoaroToBWUTb KOMMMAEKT KannOpoBOYHbIX KPUBBIX U YPaBHEHUI (KannbpoBOYHbIN KOIpdMLMEHT 3aBUCUT
OT 3Ha4YeHW TeMnepaTypbl, TENIONPOBOAHOCTN PACMONOXEHHOIO HUXe MaTepuana U, B KOHEYHOM UTore, OT NIIOTHOCTK
TEnnoBoro noToka) Ang noboro TennomMepa HOBOrO TMNa UMY MOANMULMPOBAHHOIO (Hanpumep, HOBON OBLUMBKN WU HO-
BOrO BCTaBMEHHOIo NPeAoXpaHNTENbHOro KonbLa).

Kann6poBky criegyeT NpoBOAUTL NPY TPEX Pa3NUYHbIX NIIOTHOCTSIX TEMNMOBOrO NoToka (Hanpumep, 3 BT/m2, 10 Bt/m2,
20 B1/M2) gnsi Toro, 4tobbl NPOBEPUTL NMHENHYIO YYBCTBUTENBHOCTL TEMNMOMEpa B 3aBUCUMOCTU OT 3HaYeHus g. Ecnu aTta
3aBUCMMOCTb He ABMAETCS NIMHENHOW, TO crnedyeT NPOBepUTb NOMyYeHHbIE pacxodbl TENOBOrO NOTOKA U NPU M3MEPEHNN
YyYeCTb TOYHYO PYHKLMIO.

KannbpoBKy criegyeT NpoBOAWTL HE MeHee YeM Mpu ABYX Temnepatypax (MMHUManbHON 1 MakcumanbHom). MNpu
3HaYMTEnNbHON Pa3HOCTN MeXAy ABYMS pesynbTaTaMu cregyeT NpoBeCcTN TPeTbe N3MEPEHNE B TOUKE, PaCrONOXEHHON Mo-
cepefviHe Mexay AByMs TemnepaTtypaMu, YToObl MPOBEPUTb IMHEWHOCTb 3aBUCUMOCTM KannbpoBOYHOro KoadduumneHTa
OT TemnepaTypbl. Ecnv oTHOLLEHWE He SiBRSeTCs NMHENHbIM, cnedyeT Ucnornb3oBaTth 6onbluee YACMOo 3HaYeHn Temnepa-
Typbl, 4TOObI MONY4YMTb 3aBUCMMOCTb KannmbpoBo4HOro koadduumneHTa oT TemnepaTypsbi.

MonHyto kanMbpoBKy MPOBOAAT Ha TENNOMepe, yCTaHOBIIEHHOM HE MeHee YeM Ha ABYX MaTtepuanax (C HU3KOW 1 Bbl-
COKOW TENNonpoBOAHOCTLI). Ecnn o6HapyxeHa kakas-nmbo 3aBUCMMOCTb AaHHOIo napameTpa oT KannbpoBOYHOro Koad-
duumeHTa, To cnegyeT Ncnonb3oBaTk 6oMnbLUee KONMYECTBO MaTepmnanos ¢ Tem, YToBbl NOMyYnTb NOMHOE COOTHOLIEHNEe
MexXay TennonpoBOAHOCTLIO MaTepuarna v KanmbpoBOYHbIM KO HOULIMEHTOM.

[ina Tennomepos, yNOMSHYTbIX BbILLE, XapaKTepUCTMKM KOTOPbIX XOPOLLO N3BECTHbI, KannbpoBOYHbIN KOIMULIMEHT
criegyeT M3MepsaTb Ans OAHOro TENSIOBOro NoToka nNpun Temneparype, 6rm3kon kK TemnepaType akcnnyataumm, U Ha Tuno-
BOM CTPOUTENBbHOM MaTepuarne He pexe ogHOro pasa B rof. MiameHeHne kanubpoBo4vHOro KoadpdpuumneHtTa MoXeT ObiTb
BbI3BAHO CTapeHVeM maTtepuana unm ero paccrnoeHnem. Ecnu nameHeHune kanmbpoBoYHOro koadduumeHTa cocTaBnseT
bonee 2 %, cnegyeT NPOBECTU MOMNHYO Npoueaypy KanMbpoBKu.

A.2 KanubpoBky Tennomepa Ha yCTaHOBKe AN ornpedeneHns TEnnonpoBogHOCTY CTPOUTENBbHBIX MaTepmarnos OCy-
LLeCTBIAT creayoLwmmMm obpasom:

M3roToBneHHbINn npeobpasoBaTtenb TENNOBOrO NOTOKA NoABepralT kanubpoBke Ha yCTaHOBKe ANs onpedeneHus
TENIoNpoOBOAHOCTU CTpoUTENbHBLIX MaTepmanoB no FOCT 7076, B KOTOPOW BMECTO UCTIbITYEMOro oOpasua ycTaHaBNMBaoT
kanubpyembii npeobpasoBaTtens n aTanoHHbIN obpasel, matepuana no FOCT 8.140.

Mpn kannbpoBke NPOCTPAHCTBO MeXAY TEPMOCTATUPYIOLLEN NNTON YCTaHOBKM 1 3TanoHHbIM 06pasLom 3a npege-
namu npeobpasoBaTterns OMKHO ObITb 3anofiHeHO MaTepuanom, 6nMsknm nNo TennousnyeckM CBOMCTBaM kK MaTepuany
npeobpa3soBartensi, ¢ Tem 4Tobbl 06ecneynTs OAHOMEPHOCTb NMPOXOASILLErO Yepe3 HEero TENSI0OBOro NOToka Ha pabodem
yyacTtke yctaHoBku. MismepeHne 3[1C Ha npeobpasoBaTterne 1 3TanoHHOM obpasLe NPoBOAMTCH, HanpuMep, NePeHOCHbIM
noteHuynomeTpom no NOCT 9245.

KannbposoyHbIin koadduLmeHT npeobpasosarensi ¢,, Bt/(M2 - MB), npu gaHHom cpegHen TemnepaType onbiTa Haxo-
OST No pesynbTataM U3MepeHus NNoTHOCTK Tennosoro notoka n 3AC no cneaytoLemMy COOTHOLLEHUIO:

¢, = q/E,

t

oxtj — 3HAYEHUs NNOTHOCTM TEMMIOBOro MoToka B OnbiTe, BT/M2;

roet

intj
E — BbluncneHHoe 3HadeHne 30C, mB.
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MNoTHOCTL TEMMOBOrO NOTOKA g PACCUYMTBLIBAKOT MO pedynbTaTam U3MEPEHUSI TEMMNEePaTYpPHOTo Nnepenazga Ha aTanoH-
HoM oBpasuie no opmyne

q=[1(tn —tee)l /5,

roe A — TennonpoBOAHOCTb MaTepunana atanoHa, Bt/(m - °C);

20, Loy — TemnepaTypa BepxHeW U HWKHE NOBEPXHOCTEN 3TanoHa COOTBETCTBEHHO, °C;

8 — TonwmMHa aTanokHa, M.

CpegaHioto TemnepaTypy B OfbiTax Npu kanubposaHuu npeobpasosaTtens pekomeHgyeTcs BblbupaTb B MHTEpBasne ot
muHyc 30 °C go nntoc 50 °C u BblgepXmBaTh ee ¢ OTKIOHeHeM He bonee + 2 °C.

3a pesynbTaT onpeaeneHus koadduruueHTa npeobpasoBaTens NpUHUMaloT cpeaHeapudmMeTnyeckoe 3Ha4YeHne Be-
TNINYYH, BBIYUCIIEHHBIX MO pe3ynbTaTtam N3MepPeHUiA, NOMNyYeHHbIX NpY NPoBeAEHN He MeHee Yem 10 onbIToB. Ymcno 3Hava-
LMX LUMpP B 3HA4EHUM KannmbpoBo4HOro KoapduumneHTta npeobpasosarens ¢, 6epeTcs B COOTBETCTBUM C MOIPELIHOCTLIO
N3MepeHuns.

TemnepaTypHbili KoabdrLMEHT NnpeobpasosaTens a,, °C~!, HaxoasaT no pesynbTatam usameperuii 3[C. B kannbpo-
BOYHbIX OMbITax Npu pasnuyHbIX CPeaHMX TemnepaTypax npeobpasoBaTtensi 0 COOTHOLLEHMIO

o = (€ — c)ey(T,— Th)l,

roe Ty, T, — cpegHve TemnepaTtypbl npeobpa3oBaTtens B AByX onbiTax, °C;
C1, C, — KanmbpoBoYHble KO3hdULMEHTb NpeobpasoBaTens Npu cpeaHux Temnepartypax T4 u T, COOTBETCTBEHHO,
BT/(M? - MB).

PasHocTb Mexay cpeaHummn Temnepatypamu T, n T, nonmkHa 6biTh He MeHee Yem 40 °C.

3a pesynbTaT onpeneneHns TemnepaTypHoro koadduumeHTa npeobpasoBartens NpMHUMaoT cpeaHeapndmeTu-
YecKoe 3Ha4YeHue NNOTHOCTU, BbIYUCIIEHHOE MO pe3ynbTaTtam He MeHee 4eM 10 onbITOB € pasnuyHon cpeaHern Temnepary-
poii npeobpasoBartens.

3HaueHne kannbpoBo4vHoro koadduLmeHTa NnpeobpasoBaTensi TENIOBOro NOToKa Npy TeMnepaType UCMbITaHW C,
BT/(M2 - MB), BblUMCHISIIOT Mo hopmyrne

c=¢c, (1 £ a,AT),

rae ¢, — rpagyMpoBOYHbIN KoapduLMEHT Npeobpa3oBaTens, HanAeHHbIN Npy TemnepaType rpagyuposku, BT/(M? - MB);
o, — TemMnepaTtypHbIi KOSMMULIMEHT M3MEHEHNS rpaayMpOBOYHOrO koadbduumeHTa npeobpasosatens, °C;
AT — pasHoCTb Mexay TemnepaTtypamu npeobpasoBartens npy uamepeHuun n rpagymposke, °C.

A.3 TemnepaTypHble JaT4YMKu

MeToa kannbpoBku AoMKeH ObiTb TakMM, YTOObI pa3HOCTL TeMnepaTyp ABYyX AAaTYMKOB Onpeaensinach C TO4HOCTbH,
npesbiwaoLen + 2 %, 1 3Ty TemnepaTtypy MOXHO 6b1no namepuTb ¢ To4HOCTLI0 Gonee 0,5 °C. Ecnu pasHocTb Temnepatyp
nonyyarT BblMUTaHWEM OBYX TEMMepaTyp, AaT4uKM cregyeT kanubposaTk ¢ ToyHocTbio + 0,1 °C.

[MoBEPXHOCTHbIE 1 BO3AYLUHbIE TEMMEpPaTypHbIE AATYMKU KanuOpyoT Anst HECKOMNbKMX TemnepaTtyp B AuanasoHe
npumMeHeHust (0bbi4HO oT MuHyc 30 °C go nmtoc 50 °C) B noaBwkHOM cpefe (Hanpumep, Boaa unv Bo3ayx), B U30NMpoBaH-
HOM OT 3TarloHHOrO TepMOMETPa, TOYHOCTbL KoToporo npesbiwaeT 0,1 °C, koHTelHepe.

BrivsiHve HanpsiKeHW U aNeKTPOMarHUTHOrO N3nyvyeHnst (CONTHEYHOro U TEMMOBOrO U3NyyYeHusl, pagMoBOSH YacTo-
Tow oT 50 o 60 'u) Ha NpueMnembIX ypOBHSAX CrieayeT uccrneaoBath U yCTPaHSThb, ECNY U3MEHEHWS NPEBbILLAIOT YNOMSHY-
TYIO BblLEe TOYHOCTb.
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MpunoxeHue b
(cnpaBo4Hoe)

CxeMma pa3mMelleHUs TepmMonap Ha UCNbITbIBaeMoOM orpaxaatoLein KOHCTPYKLUN
M NOAKIMIOYEHUS UX K MU3MepUuTernbHOM annapartype

a) MnaH nomeLleHus
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B) CeyeHwne CTeHbl 1 NOAKMYEeHe AaTYMKOB
L|.B. — ueHTpanbHas BepTuKanb; 1 — HapYXHbIA Yron; 2 — CTbIK HAPYXHbIX NaHenen; 3 — CTbIKk HAPY>KHOW U BHYTPEHHEW naHenewn;
4 — pabouue cnau Tepmonap; 5 — xonoAgHbIi crai Tepmonap; 6 — npeobpasoBaTernb TENNOBOrO MNOTOKA; 7 — MHOTOTOYEYHbIN Nepe-

KntoyaTenb; 8 — n3mepuTenbHbIN Npubop; 9 — TepmMocTat (cocya [dbtoapa)

PVICyHOK B.1 — Cxema pa3MeLleHna U NogKNYeHna TepMmonap Ha UcnbiTyemom o6bekTe
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MpunoxeHue B
(cnpaBo4Hoe)

TennoobmeH Ha NMOBEPXHOCTAX orpaxgeHud n onpeperieHne ki

B.1 O6Lwiue nonoxeHus

Tennonepenayva Ha NOBEPXHOCTSIX OrpaXKaAeHNs OCYLLECTBNSAETCH Kak paAMauMOHHbIM, Tak U KOHBEKTUBHBIM TEMO-
o6meHOoM 1 hopMurpyeTcst pa3nMYHbIMU hakTopamMmu BHYTPEHHEN U HapY>XHOW Cpefl, B3avMOLEWCTBYIOLLMX C UCMbITYEMbIM
orpaxgeHvem (NOBEPXHOCTEN MOMELLEHMS Y NPEAMETOB, HAaXOASILUMXCS B HEM OO BEKTOB Hapy>XHOW cpeabl, BKIIOYaloLLMX B
cebsi oTKpbITOEe HEGO, NOBEPXHOCTL 3EMITU, COCEHNE CTPOEHWS], EePEBbS U MNpP., CKOPOCTb U HanpaereHne BeTpa u T. A.).

B.2 YpaBHeHue TennoBoro 6anaHca

Ecnu n3sectHa pagnauumoHHas TemnepaTtypa Ha NOBEPXHOCTU OrpaXxaeHUs], TO B pacyeTe UCMOMNb3yT cneaytoLlee
ypaBHeHuWe TennoBoro 6anaHca:

q=Eo, (T]-T)+a,(T,-T,), (B.1)

raoe g — nioTHOCTb TENSIOBOMO MOTOKa, MPUXOAsLLas Ha NOBEPXHOCTb, BT/m2;
Tﬂ — cpefHee 3HavYeHue paavauuoHHON TeMnepaTypbl, Habngaemon Ha noBepxHocTH, °C nnu K;
T, — Temnepartypa Bo3ayxa B6nuau nosepxHocTt, °C;
T, — Temnepartypa nosepxHocti, °C;
E — nanyyeHve oT NOBEPXHOCTU OTKPbITOro Heba (be3pasmepHas BenuyumHa);
o, — KoappuLMeHT pagumaumoHHoro Tennoobmena, B1/(m2 - °C);
o, — Ko3(pPULIMEHT KOHBEKTMBHOIO TennoobmeHa, BT/(m? - °C).
[laHHOe ypaBHeHWe NpaBOMEPHO A1 TEMMOBOro NOTOKAa, HANPaBMEHHOTO K MOBEPXHOCTM UMW BbIXOASILLETO OT Hee,
Npu YCroOBUK, YTO 3HAYEHME q NMPUHSITO NOMNOXUTENBHBLIM, ECINN TEMMOBOW MNOTOK HaMpaBeH BHYTPb MOBEPXHOCTU Ha Ten-
1OV CTOPOHE (hparMeHTa, U OTpULATENbHBIM — E€CIN TEMNSIOBOW NOTOK BbIXOAWT U3 XONOAHOW NOBEPXHOCTMU.
0L, — 3Ha4YeHne paBHO NPUMEPHO 4c T,f,, roe o — noctosiHHas CtedaHa-bonbumana:

o= 5,67 - 108[B1/(M? - K*)] v pesynbTupytolas Temnepatypa T,, = 1/2 (T,1 — T,), obbeanHsaeT paccmMaTpmBaeMble Ko-

3hDMLMEHTLI U U3NYHEHNS BCEX MOBEPXHOCTEN orpaxaeHunii u cped. Ecnu Temnepatypy okpyxatowien cpeabl T, onpe-
[ensoT U3 ypaBHeHUs!

q= (Tamb - Ts)/Rs' (B-2)

roe R, — conpoTtusneHue TennoobmeHa noBepxHoOCTH, TO 3TO YpaBHEHUE 3KBMBANEHTHO ypaBHeHuto (B.1) npu
Toms = (Ea, 7',1)/(E0t, +o,) + (o, T (Ea)(Ea, + o), (B.3)
R, = 1/(Ea, + ). (B.4)

B.3 TemnepaTtypa okpyxatoLiei cpeabl U 3Ha4eHus k,,

YpaBHeHue (B.3), Takum obpasom, onpegenseT TemnepaTypy OKpyxatoLen cpefbl, KOTopas NpaBuUibHO yKkasbiBaeT
TENMoBON MNOTOK, HANPaBMeHHbIN K MOBEPXHOCTU. TeM He MeHee UMeIOTCS criedytoLime 3aTpyaHEeHNs:

a) Temneparypa T, He HabrnogaeTcsa HeNnocpPeCTBEHHO;

6) Temnepatypa T, He ABNSAETCA NOCTOAHHOW ANA OrpaHNYEeHHOro NPOCTPaHCTBa.

B.3.1 OnpeneneHune temnepatypul T,

Temnepartypa T,,,,, Nony4eHHas us ypasHeHus (B.3), aBnseTca TeopeTMHecKkon TeMnepaTypoi 1 He MOXeT ObITb 13-
MepeHa HenocpeacTBeHHO. Ee MoXxHO paccumTaTh no ypaBHeHuto (B.3), ecnv Bce BENWYMHBI M3BECTHbI; HO NPaKTUYECKM C
noboii cTeneHbio TOYHOCTU MOXHO ONPeAEenuTb TOMbKO 3HaYeHre o,

[octaTouHoe npubnmkeHne TemnepaTtypbl T, K 3Ha4eHUIo, NOMy4YeHHOMY B pesynbTaTe UCTbITaHUN, MOXHO Nony-
YNTb HENOCPeACTBEHHBIM U3MEPEHVEM C MOMOLLIbHO COOTBETCTBYHOLLETO 9KPAHUPOBAHHOIO TEPMOMETPA, HO 3HAYEHWE KOH-
BEKTUBHOTO KoadppuLMeHTa o, MeHee [0CTOBepHO. OBbIYHO MpUHMMAlOT 3HayeHue, pasHoe 3,0 Bt/(m2-°C), ans
KOHBEKLMM Y BEPTUKaNbHbIX MOBEPXHOCTEN, HO MOXHO OXnAaTb PasfnuyHbIX 3HAa4YEHU Bo3ne nogorpesarenen unv s6nmnsu
OKOH, MOBEPXHOCTb KOTOPbIX He ABNAeTCs Nnockon. MNpobnemoii ABnseTcs Takke MECTO U3MEPeHUs TemnepaTtypsl T,.

E — cnoxHas dyHKUmMs nsny4aroLlen cnocobHOCT paccMmaTpuBaeMblx KOIMMULMEHTOB, XOTS BO MHOMMX MpaKTyu-
YeCKMX CIyyasix MOXHO NPUHSITL 3HadeHne 0,9. TemnepaTypa T, Heyao6Ha Ans nsmepeHus. CreyeT OTMeTUTb, YTo aTa

Temnepartypa He ABfseTca cpegHen TemnepaTypon n3ny4yeHus B O4HON TOYKe, a ABNAETCA CpeAHen paanauoHHON Tem-
nepartypomn, Habnogaemoun Ha n3ydaeMomn NOBEPXHOCTU, T. €. OHa COCTOUT U3 TEMMepaTyp BCEX NOBEPXHOCTEWN, 3a UCKIHO-
YeHneMm NoBEePXHOCTU UCMBbITYEMOro pparmeHTa orpaxKaeHus.
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B.3.2 Kone6aHusa Temnepartypbl T,

Haxe ecnu Temneparypy T,,, MOXHO OnpeaenuTb B Kakon-HMbyab TOYKe, Hanpumep, B TOYKe, npuneraoen K
hbparMeHTy B UCTILITYEMOM MOMOXEHWM, ICHO, 4TO OHa He By1eT NOCTOSAHHOM AJ151 BCEero ucrnbityemoro pparmerta. Oborpe-
BaeMas KoMHaTa 0b6bl4HO ByAeT MeTb BepTUKanbHbIN TemMnepaTypHbIN rpaaneHT, Tak YTo 3HaveHve T, ByaeT MeHsATbCA
MO BbICOTE; pasfnyHble TOYKN UCMIbITYEMOro dparmMeHTa OyayT MMeTb pasHble Npeanonaraemble koaddULMeHTbI AN pas-
NIMYHBIX U3Ty4aloLLMX NOBEPXHOCTEIA, CrieoBaTenbHO, 3HadeHmne T, 0BbIuHO Takke He ByaAeT NOCTOSAHHbLIM MO BCEMY UCTIbI-

TbiBaEMOMY hparMeHTy orpaxaeHus. Kak ykasaHo Bbllle, 3HayeHus o, 1 E o, byayT 4acTo MEHSITLCSA B 3aBUCMMOCTU OT
nonoxeHust parmeHTa.

B.3.3 OnpegeneHue 3HauyeHus k,,

[ins onpefeneHns 3HaveHus Kk, MCNOSb3yoT pasnnyHbie MeHSILWMEeCcs TeMnepaTypsbl:

a) TemnepaTtypy BO3ayxa;

6) 3HayeHune pesynbTUPYOLLEN NN KOMOPTHOWN TeMnepaTyphbl, KOTOpas ABMASETCA CPeAHUM 3HaYeHneM ycpea-
HEHHOW paaunaLMOoHHOM TemnepaTypbl 1 TemnepaTtypbl Bo3ayxa. Cnefyet oTMETUTb, YTO 3Ta yCpeAHeHHas TemnepaTtypa
N3nyYeHus He ABNAETCS TeMnepaTypol T, kak ykasaHo Bbille, NOCKONbKY OHa BKMouaeT B cebsi TemnepaTypy BCex nosep-

XHOCTEW;

B) TemnepaTypy oKpyxatoLe cpeabl. 3To 6nnxanwas k T,,,, Temneparypa, Ho ee TPYAHO U3MepUTb, Kak yCTaHOB-
NEeHo Bbile, N 06bIYHO OHa onpeaensieTcs Mo yCpeAHEeHHOW TemnepaType U3ny4yeHns LeHTpa 3aMKHYTOro NpocTpaHcTea
BMECTO Temneparypsbl T,1

B pesynbTaTe 3HaveHue k,, \aMepeHHOe B HaTypHbIX YCIIOBUSAX, MOXET HE COOTBETCTBOBATL 3HAYEHMIO K,,, CNOMb-
3yeMOMy Mpu pacyeTax NoTepb Temnna, eciv B 3TUX ABYX CIyyasix MMeloT MEeCTO pasfnnyHble TemMneparypsbl.

B.4 YcnoBusa ana usmepeHus sHavyeHun k,,
Ecrv Bo Bpems uameperus T, ~T;, 1o Ha T, He BANSIOT 3HaueHns Ea, 1 a,, 1 TeMnepaTypa Bo3fyxa aBnseTcs

npuemnemon sameHol. OfHako Npo6riema B TOM, YTO CONPOTUBEHUE TENTOOGMEHY NOBEPXHOCTM paBHO (Ea, + o) 3Ta
BENUYMHa NMeeT TEHAEHLMIO M3MEHATLCS MO MOBEPXHOCTU UCTILITYEMOTO (bparMeHTa OrpaxaeHus. To M3MeHeHVe 03Ha-
yaerT, YTo

a) maMepeHHoe 3HadeHue Kk, byaeT N3MEHATLCHA MO NMOBEePXHOCTU WUCTLITYEMOro dparmeHTa orpaxaeHusi, aaxe
ecnu 3ToT pparMeHT ocTaeTcs HEM3MEHHbIM, T. €. UMeeT MOCTOSIHHOE 3HaYeHne TEPMUYECKOro CONpoTUBNEHus R;

6) M3MepeHHoe 3HaueHue K, 3aBUCUT OT YCIIOBUI N3MEPEHUS U He ABNAETCA MYHKLMEN TONIbKO CAaMOro 3afeMeHTa.

B.5 HapyxHble noBepxHOCTU

[Mpu oTCYTCTBMM CONHEYHON pagmaumm NoA0GHbIN NOAX0D MOXHO NMPUMEHSITb K HAPY>KHbIM NOBEPXHOCTAM. OBbIYHO,
MOCKOMbKY CKOPOCTb BETPa 0., 3Ha4YMTENbHO NpesbllaeT E o, , TemnepaTypy Bo3fyxa MOXHO UCMONb30BaTh B pacyeTax
npu CnoLHON obnavyHocTu.

Mpu icHOM Hebe 3HauYeHWs AeCTBMTENbHON paanauMoHHON TemnepaTypbl MOXET ObiTb 3Ha4YMTENbHO MEHee Tem-
nepaTypbl Bo3gyxa. OcobeHHO 3TO OTHOCUTCSH K TeMnepaTtype KpbiLul.

ConHeYvHoe n3nyyeHve Ha MOBEPXHOCTY He ONpeaenstoT BO3AYLLHbIM TEMNepaTypHbIM AATYMKOM, U 3TO MOXET Bbl-
3blBaTb 04YeHb GonbLUMEe NOrPELLHOCTU MPU U3MEPEHUSAX 3HAYEHWN K,

O6ewnx npobnem (HM3KoM pagnaLMOHHON TemMnepaTypbl U COMHEYHOro U3NyYeHns) MOXHO n3bexaTb, aKpaHUpys Ha-
PYXHYI0 MOBEPXHOCTb OrPadKaEHMS.

M3mepeHne TemnepaTypbl NTOBEPXHOCTUN OrpaxaeHNs 3aTPYAHUTENBHO Takke Npy 3HaYUTENBHOM COMHEYHOM 06ny-
YeHNM NOBEPXHOCTMU, T. K. TEMMNEPATYPHbIN AaTYMK AOIKEH MMETb MOA0OHYI0 Ny4enornoLwaroLLyo CocobHOCTL AN 060mx
BMAOB pagnauuy — COMHEYHOW U TENNOBON ANMHHOBOMHOBOMN.
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Mpunoxexnue I'
(cnpaBo4Hoe)

I'Ipumep onpegeneHuda agmana3oHa TeMnepaTtyp HapyXHoro sosgyxa
U NOrpewHoOCTU BblYUCIIEHUA COMPOTUBIIEHUA Tennonepenadve orpam.qalou.l,eﬁ KOHCTPYKUUMN

.1 OnpenensitoT CONPOTUBIEHME TeMNnonepeaaye HapyXHbIX CTEH XUIOro AoMa B 3MHUX YCIOBUSIX 3KCNyaTauum
3aaHus.

CornacHo NpoekTy CONPOTUBMEHWE TeNMonepeaaye HapyXXHOW CTEHbI N0 OCHOBHOMY MOITO PaBHO R, = 1 (M2 - °C)/BT.
CpenHee aKcreprMeHTarlbHoe 3Ha4YeHKe CONpoTYBIIEHUS Tennonepeaaye R, , BbIMUCHSIOT MO pedyrbTaTam U3MepeHnii No
dopmyne

Ro.e = (?int_}ext) / am = A?m /am' (r-1)

rae t,, t,, — CpeaHue TemnepaTypbl BHYTPEHHErO M HapYXXHOTO BO3AyXa B NEPUOAbI UCTILITaHNI COOTBETCTBEHHO, °C;

intr
q,, — CPEAHSA NNOTHOCTb TEMIOBOTO NOTOKA, NPOXOASALLEr0 Yepes orpaxaeHue, B/m2.
[MNOTHOCTb TENNOBOro NOTOKa U3MEPSIOT raribBaHOMETPOM C NOAKIOYEHHBIM TEMMOMEPOM C NpeaenomM N3MepeHus
50 B1/M2. TemnepaTypy BO3ayxa M3MepsoT pTyTHbIMU TepmomeTpamu no FTOCT 112 ¢ ueHon aenenns 0,2 °C.
.2 B cooTBeTCTBMM C TEOPWEN MOTPELLIHOCTEN B JAHHOM cryyae abCoMTHY0 CYyMMapHYH NOrpeLLIHOCTb n3mepe-
HUM ARy onpeaensioT no dopmyne

ARy = Ry, =[Aq2 G2 + A(At, PIAL2, (r2)

roe AGQ — abcontoTHas NorpeLlHoOCTb U3MEePEHUS MIOTHOCTM TEMMOBOrO NOTOKa, BT/M2;
A(At,) — abcontoTHas NorpeLlHoCTb U3MepeHns pasHocT Temneparyp, °C.
OCHOBHYI0 OTHOCHTENbHYIO MOrPELLHOCTL TENNOMEPA &, BBIYUCASIIOT Mo hopmyrie

& =+ (3.5 + Qn/qp), (r.3)

rae q,,, — 3Ha4YeHune npenena n3MepeHns nNioTHOCTN TENJI0BOIO NOTOKa, B1/m2;

am — 3Ha4YeHne N3MEePEHHON NIOTHOCTM TEMOBOro NoToka, BT/m2.
OCHOBHY0 abCOMOTHYIO NOrpeLLIHOCTb U3MEpPEHUs TennomMepa Aq BblYUCAAOT No oopmyne

Aq = +0,01(3,5 + Gjr/qpn) G (F4)

OcCHOBHy0 abCOMOTHYO NOrPELLHOCTL N3MEPEHUST PTYTHBIMU TepMoMeTpamu A (Af), °C, NnpuHMMatOT paBHOM Moso-
BVHE LieHbl AENEHNS LLKarbl

A(At)=(0,5-0,2) = 0,1 °C.

Tak Kak oTHoLeHne A(Af,) K At npeHeBpexMMo Masio, TO B AarbHENLIEM €70 HE yYUTLIBAIOT.
3KcnepuMeHTanbHoe 3HaveHne ConpoTUBNEHNS TennonepejaYe R, , NoANexallen CNbITaHNo KOHCTPYKLMUK Npu-
HMMaIOT NPMBNM3NTENBLHO paBHLIM €ro NPOeKTHOMY 3HauveHuo R,. Moactaenas dopmyny .4 B hopmyny .2, nonyyatoT

AR; = Ry [0,01 (3,5 + ,./q,.)]- (r.5)

AHanus dopmynebl I'.5 nokasbiBaeT, 4To YeM 6onbLie OTHOLEHWE q;,/],,, TeM BombLue NOrpelHoOCTb U3MepeHus.
Mpu M3MepeHUM NNOTHOCTM TENMOBOrO NOTOKA TEMIIOMEPOM C YCTaHOBKOW npefena namepeHus g, = 50 Bt/m2 1 cobnioae-
HUEM OTHOCUTENBLHON NOrPELLHOCTU U3MepPEHUi & <5 % TekyLlee 3HaYeHe M3MepsIEMON NIOTHOCTU TENOBOrO NOTOKA Mo
dopmyne .3 6yaeT paBHO

= Qu/(€ — 3,5) > 50/(5 — 3,5) > 33 BT/M2.

AGCOmIOTHas MOTPELIHOCTb M3MepeHuit no hopmyre .5 Mo 0OCHOBHOMY Monto CTeHbl ¢ R, = 1 (M2 - °C)/BT 6yaet
paBHa:

- MakcumarnbHas

ARY®™=1.0,01(3,5 + 50/33) = 0,050 (M2 - °C)/Br;

- MUHUMarbHas

ARM" = 1.0,01(3,5 + 50/50) = 0,045 (M2 - °C)/BT.

Mpu ucnonssosaHumn Tennomepa no FOCT 25380 npu ncnbiTaHMAX HeO6XoANMO 06ecnevnTb YCNoBUS, MPU KOTOPbIX
n3mepsieMas NioTHOCTb TENMOBOro NOTOKa Haxoaunack 6bl B AnanasoHe 33—50 B1/m2.

OnpepgensitoT AnanasoH pa3HocTel TeMnepaTyp, obecneunsatoLLmx 3TOT A1ManasoH NOTHOCTEN TENSOBOrO NOTOKa.

23



FOCT P 54853—2011

M3 popmynei .1 nonyyatoT:
Aty = Gy Ro o (T6)

YuntbiBasi, 4To Ry, ~ Ry, NONyYaloT 3HaYeHus:

AtMn =33.1=233°C;

Atm* =50.1 =250 °C.

[lnanasoH HapyXHbIX TemnepaTyp, NPy KOTOPbIX HEOBXOAMMO NMPOBOAUTL UCNbITAaHWUSA HaPYXXHON CTEHbI XXUMOro 34a-
HWSA NpU COBNIOASHUM MUHUMAanbHOIO Ananas3oHa CyMMapHOWN abCcomMoTHON MOrPeLLHOCTU U3MEPEHNI, COCTaBMUT:

bty = (6, — At™>) = (18 — 50) = - 32 °C;

fot = (b — AL™) = (18 = 33) =—-15°C.

Cpoku ncnbiTaHWN OrpaxaaroLLmx KOHCTPYKUMIA B 3MMHUX YCIOBUAX 3KCNyaTauum 3gaHui Ha3HayaloT B COOTBET-
CTBUW C NPOrHO30M MOrOAbI Ha NEPVOoL CTOSHUS HapYXHbIX TemnepaTyp oT MuHyc 15 °C go muHyc 32 °C. B aTux ycnosumsx
ByneT Mcnonb3oBaHa YacTb LUKarbl AxanasoHa ranssaHomMeTpa oT 33 go 50 B1/M? 1 uamepeHus NNOTHOCTU TEMMOBOTO Mo-
TOKa ByayT BbIMOMHEHbI C MMHUMAIbHOWN NOrPELLUHOCTbLIO.

Ecnu B pesynbTaTe NnpoBeAeHHbIX UCMbITAHWI NOMNYyYeHO, YTO ﬁo_e = 1,04 (M2 - °C)/BT, To JOBEPUTESIbHLIN MHTEPBar
R, C y4€TOM BbIYMCINEHHON BbilLEe CyMMapHOW abCconioTHOM NOrpeLIHOCTN 3MEPEeHNI NPEACTaBNAoT B BUAE

Ry;=R,, ARy = 1,04 + 0,05 = 0,99 — 1,09 (M- °C)/BT, (r.7)

rae ARy — MakcumanbHas abcontoTHas NorpeLlHOCTb N3MepPEHUN.

Ecnu B cooTBeTCTBMM C NOCTaBIIEHHOW 3a4a4en gonyckaeTtcs bonbluas, 4em B nprMepe, NorpeLlHOCTb U3MepeHus,
HaTypHble UCMbITaHUS MOryT BbITb MPOBEAEHbLI NMPU Boree BbICOKNX TeMNepaTypax HapyXHOro Bo3ayxa.

Tak, Hanpumep, ecnu, ucnonbdys dopmynbl ([.1)—(".7), BbIMMCNEHO, YTO NPU HATYPHbBIX UCTBITAHUSX TAKOW Xe
orpaxgaroLLein KOHCTPYKLMK C UCTONb30BaHNEM TeX XXe CPEACTB Npu cpedHelt TemnepaType Hapy>XHOro Bo3ayxa 3a pac-
YeTHble nepuogbl MUHYC 5 °C, OQoBepuTenbHbIN MHTEpBan onpedeneHus CONpoTUBIIEHUS Tennornepegaye COCTaBUT
0,98—1,1(m?2- °C)/Br.
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MpunoxeHne E
(pekomeHayemoe)

MepecyeT TemnepaTypbl BHYTPEHHEN NOBEPXHOCTU OrpaXKaeHuUsl, MONy4YeHHOMN
B pe3ynbTaTe UCNbITaHMN, Ha pacYeTHbIe TeMNepaTypHbIe YCIoBUs

E.1 Temnepatypy BHyTpeHHEN NOBEPXHOCTU OrPaXKAEHUS NMPU pacyeTHbIX TEMNEpPaTYPHbIX YCNOBUSX ONpeaensitoT
no copmyrne

lc —
/Cnatc - (tint_T;nt)aint/a;nt| (E-1)

roe iy — TemnepaTypa BHyTPeHHero Bo3ayxa, °C, npuHumaemas no FOCT 30494, TOCT 12.1.005 n Hopmam NpoeKTMpo-
BaHWsi COOTBETCTBYHOLLMX 30aHUIA U COOPYXKEHUIA;
Tit — Temneparypa BHyTPEeHHel NOBEPXHOCTU OrpaXaeHus Npu fin 1 tey; 6€3 ydeta nameHeHuns koaduLmeHTa Tenno-
oTAauu o, , onpeaensieTcs no opmyne

T/nt (t/nt Tii)t )( int — ext)/(t/nt ext) (E.Z)

Ojpg = Olg + 0, — KOS DULIMEHT TennoobmMeHa BHYTPEHHEN NOBEPXHOCTH OrpaxaeHns B akcrnepumeHTe, Bt/m? - °C;

= g + o, — To Xe npu t,, n 1, BT/(M2 - °C);

o Moy — KOI(PMULMEHTLI KOHBEKTUBHOMO TennoobmMeHa BHYTPEHHel NOBEepPXHOCTU CTEH COOTBETCTBEHHO Npu At =
=t — Ty M At=t,,— 1), BT/M2- °C, onpefensiemble no rpadpvky Ha pucyHke E.1. [Ins noTonkoB nonyyeH-
Hoe 3HaueHune o, yMHoXatloT Ha 1,3, a ana nonos — Ha 0,7;

o, 1 o) — KO3IPDULIMEHTLI NMYHYNCTOro TennoobmMeHa BHyTPEHHEN NOBEPXHOCTW orpaxaeHust, BT/(m2 - °C), npu

f— tine + Tint
2 2

onpegensiemMbix No rpaduky Ha pucyHke E.2;
to,— cpenHsis 3a nepvoa HabnoaeHUn TeMnepaTypa BHyTPEHHero Bo3ayxa, °C;
T5— CpenHss 3a nepvos HaGroaeHUn TemnepaTypa BHYTPEHHEN NMOBEPXHOCTU OrpaXAeHVsi B paccMaTpuBaemol
Touke, °C;
.« — PacyeTHas TemnepaTypa HapyxHoro Bo3ayxa, °C;
te«— CpenHsis 3a nepuogd HabnoaeHUn TeMnepaTypa Hapy»Horo Boayxa, °C.
E.2 Mpumep — B pesynbTate akcnepumerTa nputy, = 20,7 °Cu tS,, = — 10,5 °C nonyyeHa TeMneparypa BHyTPEH-
Hell NoBEepPXHOCTU BEPTUKaNbHOTO orpaxaeHus t;,, = 13,2 °C. Kakosa 6yneT t,,, Npyu pacyeTHbix £, = 18 °Cut,, = — 30 °C?

MpenBapuTenbHO HAXOAAT Ty
T = 18 -(20,7 - 13,2) ,_18+30 _ 6,5 °C.

20,7+105
o rpacbuky Ha pucyHke E.1 onpegenstoT:
-npuAt=tp, —tp; =20,7-13,2=7,5°C ... a, = 3,21 BT/(M?- °C);
-npu At =t —1j; =18-6,5=11,5°C ... o = 3,76 BT/(M2- °C).
Mo rpacbley Ha pmcyHKe E.2 onpegenstoT:

-nput= tine + T’"f 207+132 _ =16,95°C ... o, = 4,84 B1/(M? - °C);

2 2
-nput= L ;T""' = 18;6’5 =12,25°C ... o\ = 4,64 Bt/(m2-°C).
HaxopgsaT:

0y = 0y + o, = 3,21 + 4,84 = 8,05 B/(M2 - °C);
o= ol + ol =376 + 4,64 = 8,4 BT/(M?- °C).
TemnepaTypy BHYTPEHHEN MOBEPXHOCTU OrpaXAeHUst Mpu pacyeTHbIX TeMMepaTypHbIX YCMOBUAX ONpeaensioT no
dopmyne (E.1):
19 =18 — (18 - 6,5)% =6,9 °C.
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PucyHok E.1 — 'pacuk anga onpegeneHns o,
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a,, Br/(M?-°C)

46 P
3.8
/
3,0 _
6 8 0 8§ 16 241

t= (tine * Tinp)/2

PucyHok E.2 — Mpaduk ansa onpegenenuns o,
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MpunoxeHue X
(ob6s13aTenbHoOE)

MeToa AMHaMM4eCcKOro aHanusa

XK.1 O6wme nonoxeHns

MeTog AMHamMn4ecKoro aHanusa sABNSeTCs COXHbIM METOAO0M, KOTOPbIN MOXXHO NPUMEHSATL AN NONyYeHus ctaum-
OHapHbIX CBOWCTB CTPOUTENBHOrO 3rieMeHTa C MOMOLLIbIO M3MEPEHUI Tennomepa npy 60nbLIMX U3MEHEHMAX TeMNepaTyp 1
NNOTHOCTU TENMOBOro NoToka. [JaHHbIN MeTo y4uTbiBaeT TEMMOBbIE M3MEHEHMS C NOMOLLbIO ypaBHeHus (K.2).

CrpouTenbHbIn parMeHT npeacTasneH B MOAENU Ko3ddULIMEHTOM TennonponyckaHus K, 1 HECKOMNbKUMU NOCTO-
SIHHBbIMK t. HeunssecTHble napameTpsl K, b, t,, t;, ... t, nony4YaloT MeToAoM naeHTUdVKaLUK, UCTONb3YS M3MEPEHHbIE NOoT-
HOCTMW TEMNMoBOro NOTOKa 1 TeMMNepaTypbl.

[laHHBIM MEeTOAOM MOXHO PeLlnTb CUCTEMY NNHENHBLIX YPABHEHUI C MOMOLLBIO MUKPOKOMMNbIOTEPA B TEYEHNE He-
CKOINbKUX MUHYT.

X.2 Anroputm AMHaMu4yeckoro metoga

OCHOBHbIE anropMTMbl AUHAaMUYECKOro MeToa:

N3amepenns gatoT N KOMMNEKTOB AaHHbIX MNOTHOCTY TENSIOBOrO NOTOKA q;, TeMnepaTyp BHYTPEHHEN 1 HapyXHOW no-
BEPXHOCTU Ty, T, MUAMEPEHHbIX 3a BpeMs t; (3HadveHne i MeHseTca oT 1 go N). iHTepsan BpeMeHn Mexay AByMS U3MepeHu-
AMK Af onpegensioT Kak

At=t, —t. 0K.1)

MnoTHOCTL TENNOBOro NOTOKa 3a BpeMs ¢ iBNseTcs dyHKUMeNn TeMnepaTyp B AaHHbI MOMEHT U BCeX NpeaLecTsy-
lOLLMX NEepMOoaOB:

i it
9= k(1 —tg)+ Knh + Kot + 2Py D T(1=BpBali =)+ 2.Q, ZTEj(1_Bn)Bn(i =) (K.2)

n Jj=i-p n Jj=i-p
rie Npou3BOAHas TeMNepaTyphl BHYTPEHHE NOBEPXHOCTM
&
v =t =11, i4)/AL. OK.3)

OT1a xe dopmyna (?K.3) npaBomepHa A5s1 NPOU3BOAHOWN HapY>XHOW TeMnepaTypbl MOBEPXHOCTU r%,-.

MokasaTtenu K, K, Tak xe, Kak 1 P, n Q,, ABNA0TCA AUHaMUYECKUMUN nokasaTensamu cTeHbl 6e3 kakoro-nmbo KoH-
KpPeTHOro 3HaueHusi. OHM 3aBUCAT OT .
MepemeHHbIe B, ABNAOTCA NoKasaTenbHbIMU OYHKLMAMMU NOCTOAHHON BpeMeHHU ¢ ;

B, =exp (- At/t). (>K.4)

CyMma Bcex n B ypaBHeHun (PK.2) paBHa BCEM NOCTOSIHHBIM BPEMEHU, TEOPETUYECKN DECKOHEYHOMY YMChy.

3TN NOCTOSHHbIE BpEMEHM f, 0QHAKO, BbICTPO YMEHbLLLAKTCS C YBENIMYEHNEM Y1Cha N MO Mepe Bo3pacTaHus .
CnepoBaTenbHO, TOMbKO HECKOMNBKO MOCTOSIHHLIX BpEMEHU (MpakTuyYeckn goctatoyHo ot 1 go 3) Heobxoammbl Anst npa-
BUMbLHOMO OMNWUCAHWNSA COOTHOLLEHUS {, T; U Tg.

Mpennonaras, 4To M NOCTOAHHLIX BpeMeHu (t,, L, ..., t,)) BbibpaHbl, ypasHeHue (XK.2) 6yaet cogepxatb 2 m + 3 He-
N3BECTHbIX NapameTpPoB, KOTOPbIMU ABNSIOTCS:

ke Ky Ky Py, Q Py Q.. P Q. (K.5)

Hanwncags ypaBHeHue (XK.2) 2 m + 3 pa3 gna 2 m + 3 KOMMNMEKTOB AaHHbIX, AN Pa3fUYHbIX BpEMEH, MOXHO PELUNTb
CUCTEMY NIMHEWHbIX ypaBHEHWI, YTOObLI onpeaennTb 3T NapameTpbl, B TOM Yncne K,. Y1cno AoNONHUTENbHbLIX KOMMMEKTOB
p HEOOX0AMMO AN UHTErPUPOBaHNSI COOTBETCTBYHOLLIEN CyMMbI MO j B ypaBHeHUU (2K.2) (cM. pucyHok XK. 1), 4ToObl OKOoHYa-
TENbHO MCKITIOYUTL CryyariHble konebaHus, HeobXoaMMo BorbLuee YMCIO M3MEPEHHbIX KOMMIEKTOB, BeayLlee K nepe-
onpefeneHHon cucTeme JNMHENHBbIX YpaBHEHWIN, KOTOpble MOXHO PeLUnTb KnacCUYeckon anmnpokcMmaunen MeToaoM
HaMMeHbLUNX KBaapaToB.
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*— AaHHble TeNJIoOBOro noToka, NnpuMeHdemMble and annpokCuMauunmn:

% % X X o

) * *
q ° *
° *
Tsi ° ° e © e © o
4 ® o . o ° °
° © o o °
Tse R ° °
b ® o o o °
i= 1, 2,3,4......... N-M+1....... ... ... N-1, N

P =N — M To4eKk AaHHbIX AN uHTerpupoBaHus; M Toyek AaHHbIx ans M ypaBHeHuii (M >2m + 3)

PucyHok X.1 — Vicnonb3oBaHne gaHHbIX Ans MeToaa AMHaMUYeCcKon HTepnpeTauum

3Ty cuctemy, cocTosLuyto n3 6onee 2 m + 3 ypaBHeHUi, criegyeT 3anucaTtb B MaTpuyHon dopmyne
qP=(X) Z+, (K.6)

roe g — BekTop, M KOMMNOHEHTOB KOTOPOTO SBNAOTCA NOCNEAHUMM AaHHBIMU M NNOTHOCTM TENMOBOIO NOTOKA , gj. 3Have-
Hue M B 3TOM cny4dae G6onblue 2m + 3, a 3HavyeHus i nsmensotes ot N-M + 1 go N;
Z" — BeKTop, 2m + 3 KOMMOHEHTOB KOTOPOTrO SIBMSOTCS HEU3BECTHBLIMU NapameTpamu, NEPEUUCTIEHHbIMU B ypaBHe-
Hun (K.5);
(X) — npsimoyronbHas matpuua, cogepxawas ot M (i=N—- M+ 1) go Nv2m + 3 konoHok (oT 1 4o 2m + 3). AnemeHTbI
MaTpuLpl:

X =15~ g

Xp =] = (5 -7,14) /AL,

Xp =18 = (15— g, i) 1AL,
i1

Xa= 2 TG(1=BBi ~)),
Jj= I—p

Xis = ZrEm Bi)Ba(i =),
Jj=i~ p

X = Zr,,m Ba)Bali —J),
j= /—p

Xy = ZrE,m B2)Bali — f)
Jj=i-p

Xiom+2 = Zrl,m Bun)Broli = ),

J =i-p
OK.7)
12m+3 Z‘EE/(1 Bm Bm(l _.I)
Jj=i-p

CyMMma Bcex j, p — A0CTaTO4YHO Benuvka, YTobbl NnpeHebpeyb OCTaTKOM CyMMbl (OT j =i — p 4O MUHYC DECKOHEYHOC-
Tu). Toraa 4mcno komnnekToB AaHHbIX N AomkHO GbITb 6onble M + p. Mpaktuyeckn p = N — M, rage N — poctaTtoyHo Be-
11Ko.

Cuctema ypaBHeHun [cm. (PK.12)] naet oueHky Z*  OT BekTopa Z* :

Ze=[)" (XX a, (K.8)

roe (X) ' aBnseTca TpaHCNOHMPOBaHHOW MaTpuuen (X).

daKTnyeckn NoCTosHHbIe BPeMeHu f, Hem3BecTHbl. VX HaxoasaT, noabupas Hanbonee nogxopsiiee 3HadeHue Z*,
N3MEHSAS1 MOCTOSIHHbIE BPEMEHW, creyoLmMm obpa3om:

a) BbIOMpalOT HY)KHOE YNCMO NOCTOSAHHBIX BpeMeHn m. OBbI4HO 3TO YnCno He bonbLue 3;

6) BbIOMpaAOT NOCTOAHHOE COOTHOLLEHMWE r MeXAY 3TUMMU NOCTOSAHHBIMK BpeMeHw (06bI4HO oT 3 Ao 10) Tak, 4To6bI:
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ty = rtp = r? ty; (K.9)

B) BbIOMpalOT Yncno ypaBHeHn M anga cuctembl ypaBHeHun (XK.7). 31o ymcno gomkHo 6biTe Gonblie yem 2 m + 3,
HO MEeHbLLE YMCna KOMMMEKTOB AaHHbIX. OBbIMHO AocTaTo4vHo OT 15 o 40 ypaBHeHUn. TO 03HaAYaeT, YTO HeOOX0AMMO No
kpanHen mepe oT 30 Ao 100 Toyek AaHHbIX;

r) BbIOMpPaT MUHUMaNbHOE N MakKCUMarnbHOe 3Ha4YeHUs! NOCTOSIHHBIX BpeMeHU. [ocKonNbKy TOYHOCTb KOMMbloTepa
orpaHuyeHa, HeT cMbicnia obpabaTbiBaTb NOCTOSAHHbIE BpeMeHn MeHee Af/10. C gpyroi CTOpoHbl, TOUkM p = N — M HyXHbI
AN MHTerpupoBaHus. 3TO UHTErpMpoBaHue He ByaeT orpaHM4eHo, ecnmn NOCTosiHHas BpemMeHn 6onbLue, Yem pAt. Jlyyiwe
BCEro BbIbpaTh HanbombLUy0 MOCTOAHHYIO BPEMEHU B Npeaenax

A0 < t, < pAli2; (K.10)

) B 9TOM MHTEpBane paccunTbiBaloT 3Ha4YeHns Z+* Bektopa Z* no ypaBHeHunsM (XK.8) Anst HECKONbKMX 3HAaYEHUIA
NOCTOSIHHOM BpeMeHW. [Inga Kaxxaoro 3HavyeHuss Z4* pacyeTHoe 3HavyeHne " * BeKTopa TENoBOro NoToka crieayeT onpeae-
nsaTb no popmyne

g°* = (X) 2+, OK.11)
€) CyMMapHoe KBaapaTU4HOE OTKIOHEHWE pacyeTHOro U U3MEPEHHOIo 3Ha4YeHUIn onpeaensoT no opmyne
S$2=(¢°- " =X (q;- g% (K.12)

X) HaunyywmnM KOMMIEKTOM MOCTOSIHHbIX BPEMEHW SIBMSETCS TOT, KOTOPbIN AaeT HavMeHbLUee KBagpaTuiHoe oT-
KIMOHeHMe. 3TV 3HaYeHUSI MOXXHO HalTK NOBTOPEHMEM 3TarMoB MO NEPEYNCIIEHNSM O) U €), KaK MPUBEAEHO BbILLE;

3) Haunyullee 3HayeHve Z* “BekTopa Z* onpefensioT crefyolmm obpa3om. Ero nepsasi coctasnsioLas Z, sBnsi-
eTcsa Nny4llen oueHkon koadduumeHTa TennonponyckaHus (Mnu koadpmumeHTa Tennonepeaayn, ecrnv UCNonb3yT TEM-
nepaTypy Bo3gyxa).

Ecnun Hanbonbluas nocTosHHasa BpeMeHW, HanaeHHas Ans nyylen oueHkn, pasHa (Mnv 6onblue) MakcMManbsHOMY
3Ha4YeHUIo (p At/2), TO YACNO YpaBHEHUI NN BPEMS U3MEPEHNS HEAOCTATOYHO BENWKN AN NONYyYEeHUS HaaexXHOoro pesyrb-
Tata C TakKMM KOMMIEKTOM JaHHbIX M TaKUM OTHOLLIEHMEM MeXy NOCTOSAHHbIMY BpeMeHW. I3MeHss Yncno ypaBHeHW nnm
AaHHOe OTHOLUeHWe nyTem yBenuveHus (MHorga nyTeM YMeHbLUEeHWs) Yncna KOMMEKTOB AaHHbIX, MOXHO obecneunTb
HageXHOCTb pesynbTara.

KpuTepum kayecTBa HeobxoAMMbl ANS OLLEHKN JOBEPUTENBHOCTM PE3ynbTaToB, €CMN O4HO M3MEPEHMEe UCMONb3YIoT
ANS OLUEHKN 3HaYeHus K,. Kputepun JomkHbl 6bITh TakMMK, YTOBbI €CN OHW BbIMOMHEHbI AN 384aHHOr0 YHUKanbHOro 13-
MepeHus1, TO AocTuranachb XxopoLlasi JOBEPUTENbHOCTL (T. H. BepoATHOCTb 90 %) Toro, 4Tto pesynbTaT byaeT 4oCTaToOuHO
6nn30K Kk AenCTBMTENBHOMY 3HavYeHuo (Hanpumep, byaeT Haxoautbes B npegenax = 10 %).

Mpu kNaccnyeckom MeToae aHann3a eAMHCTBEHHBIM KpUTEPUEM SBMNSETCS AOCTATOMHAsA NPOAOIHKUTENBHOCTbL Bpe-
MeHN namepeHus. KoHe4Ho, ecnu 3aperncTprpoBaHHble AaHHble NoKa3blBakoT Kak 6bl «CTabunbHoe» CocTosiHue, U3Mepe-
HVS UMEIOT BbICOKYIO BEPOATHOCTb MPeAcTaBuUTb xopoluui pesyneTtaTt. OgHako, ecnu TemnepaTtypa TennoBoro notoka
3HaYMTEnNbHO M3MEHUIAch HENMOCPEACTBEHHO Nepe Hayanom N3MepeHuii, TO OKOHYaTerbHbIA pesynbTaT MOXeT ObITb He-
TOYHbIM, T. K. BPEMS U3MEPEHNs BbINo He JOCTaTOYHO NPOAOIKUTENbBHBLIM, YTOObI «3a0biThb» NpeablayLume pe3ynbTaThbl.

Takow KpuTepui cyLLecTByeT Npu AMHAMUYECKOW UHTepnpeTaumum metoaa. [JoBepuTenbHbI MHTEPBan ANns OLEHKU
KoadhpuLmMeHTa TEeNNONPONyCckaHNs ONMCaH BbiLLe:

2
I = m F(P, M—2m—5), (XK.13)
M-2m -4

roe S?2 — cymmapHoe OTKIMOHeHWe, nory4eHHoe no ypaBHeHuo (K.12);
Y(1,1) — nepBblin aneMeHT MaTpuLbl, obpaLLeHHOWN B ypaBHEHMWE:

) =) (1" (K.14)

M — uncno ypasHeHuit B opmyne (XK.6);
M — YUCIO NOCTOSIHHBIX BPEMEHMU;
F — 3Ha4eHue npeaena t-pacnpenenexus CtoloaeHTa, rae P — BeposiTHocTb, M — 2m — 5 — cTeneHb cBoboabl.

Ecnu atoT poseputenbHbin uHTepBan ans P = 0,9 MeHblue Yyem, Hanpumep, 5 % koadduumeHTa Tennonponycka-
HUS, TO pacyeTHbIN KO3 ULMEHT TEMNONPONYCKaHWS O4EHb BNN30K K AEACTBUTENBHOMY 3HAYEHMWIO, KOTOPOE B 3TOM CIy-
yae ABMSeTCA 3Ha4YeHVeM, MOryYEeHHbIM MPU XOPOLUMX YCMOBUSAX (CTaLMOHapHOe COCTOSIHWE ONSA NEerkMx afIEMeHTOB B
HOYHOW Nepuoa, NPOAOIMKUTENBHbIE U3MEPEHUss — AN Tshkenbix). [Ins 3agaHHOro BpeMeHn uaMepeHus, Yem MeHbLUe J0-
BEpUTENbHbI MHTEPBAn, TeM YXe pacrpeaeneHne pesyrbTaTos HECKOMbKUX U3MEPEHNIA.

OTOT KpUTEPUIA, OOHAKO, HE ABMAETCA 4OCTAaTOYHbIM, T. K. pacrnpeaerneHve Bce eLe AOCTaTOYHO BENNKO AN KOPOoT-
KMX NepUoAOB M3MEPEHUS U CpedHee 3HaYeHne MOXeT ObiTb OLUMBOYHBLIM (0BBIYHO CAMLLKOM HU3KUM).

[1ns BbINONHEHWS BTOPOro Kputepus Heobxoammo, YTobbl NPOAOMKMTENBHOCTL UCNbITaHMA Bbina GonbLue npuee-
neHHom B 9.3.
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MpunoxeHue U
(o6s13aTenbHoOe)

M3yyeHune cTpyKTypbl chparmMeHTa KOHCTPYKLUMN

MN.1 O6Lwune nonoxeHus

MoxeT BO3HUKHYTb HEOOXOAUMOCTb, Hanpumep, Ans 06bACHEHNSI HEOXMOAHHbBIX Pe3ynbTaToB U3MEPEHUS 3HaYe-
HUSt R N NpuMeHEeHNs KOPPEKLMM akKKyMyUPYIOLLMX BO3AENCTBUIA, UCCNEeN0BaHNSA CTPYKTYPbI, KAUECTBa U3rOTOBIEHMS U
BMaXXHOCTW UCMbITbIBAEMOro oparmeHTa. [Ansa naydeHnsi CTpyKTypbl MOXHO MCNOMb30BaTh ABa MeToAa.

.2 BbiGoOpoUHbLIN MeTOA

O6paszel 0T6MpatoT, BbICBEPNMBAS NOMbIM CBEPFIOM UMW BbINUIMBAS U3 LIENOro ceveHms hparmeHTa KOHCTPYKLUUN.
KapkacHble KOHCTPYKLIMU TakKe MOryT ObiTb BCKPbIThI. TOMLLMHBI Pa3nnyHbIX CIOEB CNeayeT U3MepsITb Kak MOXHO TOYHee,
a MaTepuarnbl pa3nnyHbIX CIOEB, HACKOIbKO BO3MOXHO, aeHTUduumMpoBaTtb. CrieayeT Takke U3MEPUTb NNOTHOCTb 3TUX
mMaTepuaros.

Mpu 3HAYUTENBHOM HanNMYUK BNaXXHOCTW crnefyeT obecneynTb HEM3MEHHOE KONMMYECTBO BNarv B matepuare npu oT-
6ope 06pasLoB UCKIIOYEHMEM HArpeBa cBepria Unn Nunbl NMG0 YBNaXXHEHMEM CMAa304HO-0XNaXXAarLWUMN KUAKOCTAMM
anmasHbIx ceepi. OTobpaHHble 06pasLbl 4518 NOCneayoLWnX aHanM3oB Ha CoAepKaHune Brnaru cneayeT cpasy e ynakoBbl-
BaTb B repMETUYHbIE MITACTMacCOBLIE NAKETHI.

U.3 dHpockonuyeckun meton

[pyron meToa n3y4YeHusi CTpyKTypbl — NpOCBEPIIMBaHNE OTBEPCTUS AOCTAaTOYHOIO AUaMeTpa B LienioM doparMeHTe ¢
TeMm, YToObl MMeTb BO3MOXHOCTb M3YYnTb €ro CTPYKTYPY C MOMOLLbIO 3HAocKoNa. [lo nccnenoBaHnsi peKoMeHayeTcs ounc-
TUTb OTBEPCTME MarieHbKOW LLETKOM 1 CXaTbiM BO34YXOM UM ra3oMm.

TonwmHy pasnuyHbIX CIIOEB M3MEPSIIOT SHAOCKOMOM, a MaTepuanbl UAeHTUMULMPYIOT MO UX BHELLUHEMY BMAY. DTOT
MeTo MeHee TOo4eH, 0COBEHHO ANs naAeHTUdMKaLMN MaTepPNanos, NPy 3TOM NPOUCXOANUT MEHbLLIE MOBPEXAEHWUIA, YEM NPU
ncrnonb3oBaHuM metoaa otbopa npoo.

N.4 UntepnpeTauusn
Tepmuyeckoe conpoTUBREHNE Kaxaoro cnos R; onpeenstoT no dopmyne

R =81%, n.1)

rae §, — TOMuiMHa cnos, M;
A; — TennonpoBoAHOCTL MaTepuana cnos, Br/(m - °C).

O6LLee TepMMUYECKOE CONPOTUBIIEHWE ABMAETCS CYMMOW TEPMUYECKUX CONPOTUBIIEHUI BCEX CIOEB; KOAMPULNEHT
TennonponyckaHusa k, — BenmunHa, obpaTHas TepMu4eckoMy CONpoTUBNEHUIO, @ 3HaYeHne K, pacCHUTLIBAOT C MOMOLLIbIO
COMpPOTUBIIEHNI TENNOOOMEHaA NOBEPXHOCTEN, B3ATLIX M3 [3]. MMoMnyYeHHbIN pe3ynbTaT MOXHO CPaBHUTL C pedynbTaTamu
N3MepeHnin 3HaveHns Ry unu k., yuntbiBas BO3MOXHbIE MCTOYHUKM YNOMSHYTbIX NorpeluHocten (cm. 9.3.2).

N.5 ®opmbl npoTokona

[MpoTokon JomkeH coaepxars:

a) paHHble 06 uccrnegyemom dparMeHTe KOHCTPYKLUN (CTPOEHME, pacnonoXeHNe B CTPOEHUN, TUN pparmeHTa);

6) MeToa, NPUMEHSEMBIN NPY U3YyHEHWM;

B) pes3ynbTaTbl M3y4yeHus (CTPYKTYypbl (hparMeHTOB, TOMWMUHBLI U MaTepuarbl pa3nyMyHbIX CII0EB KOHCTPYKLUNK);

r) niobble Apyrie NpoBeAeHHbIE M3MEPEHMS, HAaNpUMep, MeTo4OM Tepmorpadun, onpeaeneHne BNaXXHOCTU UK Co-
AepXxaHus Bnaru; uamepeHne nNnoTHOCTU U TENNOMNPOBOAHOCTU U T. N.;

) VHTepnpeTaumio pe3ynbTaTtoB U NOrPELLHOCTb aHanmaa.
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MpunoxeHne K
(cnpaBo4Hoe)

BnusiHne TennomMmepa Ha TennoBow pexum ucnbityemMoro cbparmeHTa

K.1 O6wue nonoxeHmsa

Tennomep obnagaeT TEPMUYECKMM CONMPOTUBIIEHMEM M U3MEHSIET CBOMM NPUCYTCTBUEM Nepefady Tenna yepes nc-
nbITyeMbli oparmeHT. B aTOM crnyyae nuHuMmn TennoBoro noToka 6onblie He napannenbHbl, a TeNoBOW NOTOK, NMPOXoAs-
LM Yepes TENNOMep, OTNINYAETCA OT NPOXOAALLEro Yepes cBOBOAHLIV dparMeHT KOHCTpyKumn. M1 HaobopoT, dpparmeHT
KOHCTPYKLMMN MOXET MOBNUATb Ha CTPYKTYPY dOPMMPOBaHUS TEMMOBOro NOTOKa B TEMNoMepe.

OTO BMSIHME MOXHO Y4MTbIBaTb B pacyeTax, MPUMEHSst ypaBHeHWe Tennonepegaydu.

K.2 OgHomepHoOe nckaxeHue

Ecnv nuHum TennoBoro noToka NofHOCTLIO NPAMONMHENHBI Y NEPNEHANKYNAPHBI K TENMOMepPY Npu nsmepeHun, To
€OVHCTBEHHOE BO3MYLLIEHWE Bbl3blBAETCH AOMONHUTENIbHLIM TEPMUYECKMM CONPOTUBIIEHNEM TENNOMEpPA, KOTOPOE CHIKa-
€T CKOPOCTb TEMMOBOro NOTOKa NpU 3afaHHbIX TEMMEPATYPHbIX YCIOBUSX.

K.2.1 U3mepeHune 3HauYeHus k,,

B aToM cny4ae namepeHHas pa3HOCTb TemMnepaTyp OT O4HOW OKpYXKatoLLel cpebl 40 ApYrov npeacTaBneHa opmy-

3t=Ryq'=(Ry+R)q, (K1)

raoe (cm. Takke pucyHok K.1)
R, — conpoTuBneHune Tennonepeaave ogHoro pparMeHTa;
R’ — Tepmuyeckoe conpoTuBreHVEe TeNomMepa;
g' — NNOTHOCTb TEMNJIOBOrO MOTOKA, MPOXOAALLEro Yepes oparmeHT 6e3 Tennomepa (He U3MepeH);
g — n3MepeHHas NIoTHOCTb TENMOBOro NOTOKa NPW HaNMyKMM TennomMepa.
M3 ypaBHeHus (K.1) MOXHO nerko nonyyvTb CONPOTUBEHUE Tennonepeaade unv koadduuneHT Tennonepeaayu:

Ry,=381Uq—-R' n k,=ql(6t—R'q). (K.2)

K.2.2 U3amepeHusa sHayeHun R

MamepeHne TemnepaTyp NOBEPXHOCTM NokasaHo Ha pucyHke K.2. PaccmatpuBatoTca aBa crnyyas:

a) ecnv nsmepeHue TemnepaTypbl OAHOW MOBEPXHOCTU NPOBOAAT NOA TENNOMEPOM, To R hparmeHTa onpegensieT-
Csl ABYMS CriegyroLmMMn ypaBHEHNAMUN:

R=238t/q'=8t'lq, (K.3)

N U3MepeHHoe 3HayeHve ABNAEeTCS AeCTBUTENbHBIM U He TpebyeT KoppekLuu;

6) ecnv TemnepaTypy OAHOMN MOBEPXHOCTM U3MEPSIOT PSAOM C TENSIOMEPOM, TO MOyYaloT 3HAYeHUs g U 51, KOTO-
pble HeNocpeaACTBEHHO He CBSA3aHbl ¢ R. [insl TOro YTo6bl HAaNTN 3aBUCMMOCTb, HYXKHO HanMcaTh OTHOLLEHWE TENMOBbIX MO-
TOKOB, Mpeanonarasl, 4YTo TemnepaTypa OKPYXalolen cpedbl W COMpOTUBIEHWE TennoobMeHy noBepxHocTn R’
OOVHAaKOBbI NPW HANMUYMKM U OTCYTCTBUM Ternnomepa:

q'_(R+R'+R")

; (R +R”) ) (K4)
O6beaunHssa 3Ty 3aBUCUMOCTb € ypaBHeHMeM (K.3), nckntoyatoT q', 4Tobbl Nony4nTb
R2+R(R”+R'—g)—R”g:0. (K.5)
q q

Ortctofa nerko nNonyynTb 3HadeHre R. Bonee NpocToe COOTHOLLEHME MOXHO NOSYyYUTh, €CINY NPEeanoNoXuTb, Y4To Ae-
MCTBUTENBHOE 3HaYeHKe R GNN3KO K OTHOLLEHUIO N3MepPeHHbIX 3HaYeHu 3t/q. B aTom cryyae ypaBHeHwe (K.5) npuobpeTa-
eT Bua

Rz +R(R -+ R(R-3 0. (K-6)
q q
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Ecnun nocneaHum 4neHom ypaBHEeHUA npeHe6peqb, nony4aroT cnegywuiee ynpouieHue:
R=dtlqg—q, (K.7)

KOTOPOE O3HaYaeT, YTO AENCTBUTENBHOE CONPOTMBIIEHNE SIEMEHTA PAaBHO U3MEPEHHOMY UCTUHHOMY COMPOTUBMEHUIO MU-
HYC COnpoTMBIIEHNE TenrnomMmepa.

K.3 OByx- u TpexmepHbIi TENIIOBON NOTOK

MpakTnyeckn namepuTens TENSIOBOrO NOTOKA (TEMMOMEP) HE ABNAETCS OAHOPOAHLIM U UMEET KOHEYHbIE pa3Mepbl.
JIMHMM TENNOBOroO NOTOKa B 3TOM Cy4Yae UCKPUBMSAIOTCS, Y UBMEPEHHbIV TENMOBOIN NOTOK U pa3HOCTU TeMMepaTyp OTHOCAT-
€Sl He K 3Ha4eHuam Ry u k, B ypasHeHuu (K.2) unu (K.7), a k 6onee KOMNNEeKCHOMY pPeLLEHUIO TENIOBOrO ypaBHEHNS CTaLMO-
HaPHOrO COCTOSIHUSA.

K.3.1 OctaTtouHble BO3AENCTBUA NPU XOPOLUEM OrpaxaeHuu Tensiomepa

TennonpoBogHOCTbL MaTepmana, Ha KOTOPOM YCTaHOBIIEH TENNOMEP, MOXET BNUATb Ha pacnpegeneHve Temnepary-
pbl B TEMNOMEpPE WK, APYTUMU CIOBaMU, MOXET U3MEHSATb KanMbpOBOYHbIA KO3ULMEHT. DTO Criy4aeTcsi, ecnuv Tenso-
BOM MOTOK W3MepsiloT TepmobaTapeen, TennonpoBOAHOCTb KOTOPOW 3HAYMTENbHO 6onblle TennonpoBOOHOCTU
maTtepwuana, 3anoJHSIIOLLEro cepALUeBrHY OrpaXaeHusi, U ecnu YyBCTBUTENbHbIE YacTu TepMobaTapeun pacrnonoXeHbl
CnyLwKoM BrM3KO K MOBEPXHOCTU Tennomepa.

OTOro BNMSHUS MOXHO 13bexaTtb Npy NPaBUIIbHOM KOHCTPYMPOBAHUM TEMMOMEpPA M ero KanMbpoBke Ha pasnmyHbIX
maTtepwuanax. Torga ans kaxxgoro nogknagoyHoro matepuana (cm. A.1 npunoxenus A) cnegyeTt NpUMEHATb NPaBUIbHbIN
KO3 DULMEHT KannbpoBKN.

K.3.2 OcTtaTtouHble BO3AeNCTBUA NpU OAHOPOAHOM Tensiomepe

311 Bo3aencTBus onucaHbl B 9.4.1. MNMorpelwHoCcTb N KoagULMEHT KOPPEKLUN

e=(q-q9)q (K.8)
MOXHO PaccyUTaTh C MOMOLLbIO TEMIOBOMO YPaBHEHMUS CTAaLNOHAPHOTO COCTOAHUA:
V2(t) =0, (K.9)

roe t— TemnepaTtypa;
v 2 — koadpcpuumeHT Nannaca.

TemnepaTypy B Ntobom mecTe Tennomepa v NoAKNagoYHOro Matepumana MOXHO onpeaenuTb, eCrnv 3BECTHbI rpa-
HWYHbIE YCrnoBus. K 3TUM yCnoBnsSM OTHOCATCH BHYTPEHHSSA U HapyXHasa TeMmnepaTypa Bo3ayxa v KoadduumneHTbl TENo-
obmeHa noBepxHOCTU. PelleHre nony4yatoT, NPUMEHSISt METOAbl KOHEYHbIX 31IEMEHTOB MITN KOHEYHbIX PA3HOCTEN.

[MNoTHOCTL TENMOBOro NOTOKa q' PacCYUTLIBAIOT B YCNOBUAX OOQHOMEPHOrO NoToka. «A3mepeHHyo» NNOTHOCTb Ten-
TI0BOro NOTOKa g NonyyaT AeneHnemM CpefiHen pa3HOCTY TeMnepaTyp 06enx NOBEPXHOCTEN aKTUBHON (30HbI, B KOTOPOW
n3MepseTcs TEMNMOBON MOTOK) CepALIEBMHbI TENNIOMEpa Ha TEPMUYECKOE CONPOTUBIIEHNE 3TON CEepaLEBUHDI.

TepMuyeckoe CoONpoTMBIEHNE CEpALIEBNHbI TENINIOMEPa 3aBUCUT OT CITOXHOWM CTPYKTYPbl TENIOMEPA U He NOATEXUT
YNpPOLLEHHOMY pacyeTy TOSLMHbI NO OTHOLLUEHWIO K TENNONpOBOAHOCTM MaTepuana cepAueBuHbl. CneagyeT yumTbiBaTh
TENnoBble BO3AENCTBUS NPOBOAOB TEpMobaTapen.

TepMuyeckoe CONpoOTUBIIEHUE aKTUBHOW CepALEBUHbI TENSIOMEPA MOXHO paccynTaTh No KannbpoBOYHOMY KO3g-
ULMEHTY 1 MO YMCNY M XapaKkTepucTukaMm TemnepaTypHbix AaTunkos. CpeHee TepMuMyeckoe conpoTusreHme R, pasHo

R, = 5t/q, (K.10)

roe g — NoTHOCTb TEMMOBOrO NOTOKa;
8t — pasHOCTb TeMnepaTtyp Mexay o6erMmMu NMueBbIMU MOBEPXHOCTSIMM @aKTUBHOIO CITOS.
3Ty pasHOCTb TemnepaTyp 8T MOXHO MONyYnTb N0 hopmyIne

dt =B U, (K.11)
roe U — HanpsixeHue, co3gaBaemoe TENnomMepom;
N — 4nCrno TennoBbIX 4AaTYMKOB B TENNOMEPE;
B — nx kannbpoBOYHbIN KoadbduumeHT, °C/B.
CnepnoBaTesnbHO,
R =B/(Fn), (K.12)

roe F — kanmbpoBoyHbIv koadduumeHT [q/U, (BT/(Mm2 - °C - B)] Tennomepa.
KoadhhmumeHT Koppekumm e B 3TOM criydae paccuntbiBatoT no ypasHeHuto (K.8). KoadhdumumeHT Koppekumm 3aBucut
OT NapameTpoB, NpeAcTaBneHHbIX B Tabnuue K.1.
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Tab6nunua K.1— Ouana3oH OTKNOHEHWsI NapaMeTPoB Tenmomepa

ObosHaeHne HanmeHoBaHue napameTpa Bo3MoXHble OTKNOHEHNS
napametpa
Rs ConpoTuBneHue TennoobmeHy NOBEPXHOCTU Haa TennomMepom 070,500 0,01 M?- °C/BT
D, [dnameTp akTMBHOM YacTu OT1 10 go 500 mm
Dy O6wun agnameTp TenroMepa ¢ NPeaoXpaHNTENbHLIM KOMNbLIOM OT1 10 go 600 Mm
ds TonuwuHa obLMBOK O10,1 00 5 Mm
A TennonpoBOAHOCTb OGLLMBOK Ot 0,03 go 400 Bt/(m- °C)
Agrd TennonpoBOAHOCTb NACCMBHOM YacTu TennomMepa 010,03 g0 2B1/m-°C
Rhim Tepmuyeckoe conpoTMBNEHNE aKTUBHOM YacTu Tennomepa 0T 0,001 go 0,01 m?- °C/BT
A TennonpoBoAHOCTL NOA TENNOMEPOM Ot 0,03 go 200 B1/(m - °C)
d TonwmHa nepBoro cnos OT1 130 Mm
Adhim TonuwmHa TennomMepa 1 NpegoxXpaHUTENbHOMO KombLa 010,200 5 MM
q [MnoTHOCTb TENNOBOro NOTOKA 0OT10,1 go 10 Bt/m?

CnenyeT yuntbiBaTb BNUSIHUE OTKIIOHEHMI COMPOTUBIIEHUS TEMNOOOMEHY NOBEPXHOCTW Y KpaeB Tennomepa, Bbl-
3BaHHOE pasnuuuem koapdrLMeHTOB opMbI, a Takke opmor Tennomepa (Kpyrmnbii unu kBagpatHeiin). OgHako oTcyT-
CTBME TOYHOCTU NP NPUBNMKEHN KBagpaTa K AUCKOBOW hopme TenrnomMmepa o4eHb mano. [oatomy ABymepHas Mogerns B
LUUNUHAPUYECKMX KOOpAMHATaxX NpaBoMepHa Npu pacyeTe KOppeKLMU Ans KBagpaTHOro Tensiomepa.

Tennomep MOXeT MMETb pasnnyHble CTPYKTYPbl B 3aBUCUMOCTM OT KOHCTPYKLIMM aKTUBHOW YaCTu U NONOXEHNsI 3TON
aKTMBHOW YaCTW BO BCTPOEHHOW 3aLLMTe N NacCMBHOW YacTu (CM. pucyHok K.3).

MpenoxpaHnTenbHOE KOMbLO, M3roTOBINEHHOE U3 MaTtepuana ¢ TakMMu e TenIoBbIMU CBONCTBAMU, YTO U Y TEMNMO-
Mepa, U TaKoW Xe TOMLLMHbI, MOXHO YCTaHOBUTb BOKPYr Tennomepa. LLinpuHa aToro npeaoxpaHuTensHOro KonbLa AoMmKHa
npeBbIaTh TOMNWUHY TEMMOMEPA HE MEHEE YEM B NATb pa3. TennonpoBOAHOCTb NPELOXPAHUTENBHOMO KOMbLa MOXET
ObITb GrN3KOW K AENCTBUTENBHOWM TEMMONPOBOAHOCTU TEMNfoMepa.

HeBo3MoXHO npeacTaBuTb Tabnuuy KoadgUUNEHTOB KOppeKUUM ANs Kaxaoro Tuna tennomepa. OHaKo MOXHO
NPUBECTU CcrneayloLLme yKa3aHUs:

a) ecnu TennomMep BCTaBIEH B UCTbITATENbHbIN chparMeHT UMM eCNN OH Mar, TO KOPPEKLUS MOXET ObITb MMM MOO-
XWUTENbHOW, UK oTpuULaTensHon. Ecnmn Tennomep ycraHoBNeH Ha NOBEPXHOCTH, Kak 0ObIYHO, 1 ecnn Tennomep (c npeao-
XPaHUTENbHBLIM KOSbLOM) OOHOPOAEH Y UMEET MonepeyHbli pa3mep, 6onee 4yem B 20 pa3 NpeBbILLAKLLMIA TOMWWHY, TO
Koppekums bygeT oTpuuaTenbHoOM;

0) koppekuusa dyaet bornbLue, ecnu:

- COMPOTUBIEHME TENNTOOOMEHY MOBEPXHOCTM HaZ TENSIOMEPOM Maro;
- MOAKNaA0YHbIN MaTepuran NMeeT BbICOKYHO TEMMONPOBOAHOCT;
- OTHOLIEeHKe obLero aguameTpa K TONWUHE Marno;

B) KoppeKkuus byaeT MeHblue, ecrniv TennoMep GombLLOA UMM eCnn OH orpaxaeH 0onbLUIMM NpeaoXpaHUTENbHBIM
KONbLIOM COOTBETCTBYHOLLEN TENNONPOBOAHOCTH;

r) ecnu TennoMep o6LWNT MEeOHON UNK anioMnHueBor cponbrov (TonwuHon 0,5 Mm), TO BMMSAHME TEMNONPOBOAHOC-
TW MaTepuana nepBoro Crosi 3aMepsiemMoro pparmeHTa MeHbLLE, HO TennomMep cneayeT kanMbpoBaTtb C 06LLIMBKaMMU.

C tennomepom Bes rennomepa
V] ( V]
q q’
Tennomep i;R’ = %
OnemeHT o
\/ oy

PucyHok K.1 — OnucaHue napametpos ypasHeHun (K.1) n (K.2)
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C tennomepom Bes tennomepa
] R, ]
q q'
Tennomep ER’ .

\V4 I V4

PucyHok K.2 — OnucaHue napameTtpoB B ypaBHeHusix (K.3)

OnemeHT

ot
ot

[MonHocTbio Tennomep Tennomep
aKTUBHbIN Tennomep C NpeaoxpaHnTenbHbIM C obLwumBKON
KOmnbLIOM

MpwumedyaHune— AKT1BHaa cepaLeBuHa 3alTpuxosaHa.

PucyHok K.3 — Paspes pa3nuyHbix TennoMepos (M3mepuTenei TennoBoro noToka)

(paspes no pagnycy)

Bubnuorpacus

CHwulM 23-02—2003 TennoBas 3awimTa 3aaHun
ocynapcTBeHHbIN peecTp uamepeHun Poccuiickon depepaumn. Poccunckuii HayuyHo-uccneaoBaTenbCknuii UHCTUTYT
MeTponormm u ctaHgaptmsaumm, M., 2010

CI23-101—2004
CHwvIM 12-03—99
MCO 8302:1991

MCO 8301-1:1991

[MpoekTupoBaHme TennoBON 3alnTbl 34aHUN

Tennousonsaumsa. OnpegeneHve coNpoTMBEHUA Tennonepeaaye n COOTBETCTBYHOLLUMX XapaKTe-
pUCTMK B CTauuoHapHoM pexume. MeTtop 3akpbiTon ropsden nnutel. (ISO 8302:1991, Thermal
insulation — Determination of steady-state thermal resistance and related properties — Guarded
hot plate apparatus)

Tennousonsauma. OnpegeneHne CONpPOTUBREHUIA Tennonepegadye COOTBETCTBYIOLUX XapakTe-
pUCTMK B CTauuMoHapHoM pexume. UanyyaTtenu Tennosoro notoka (ISO 8301:1991, Thermal
insulation — Determination of steady-state thermal resistance and related properties — Heat flow
meter apparatus
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