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MNpeguncnosne

Llenn v npuHUunbl cTaHaapTusauum B Poccuiickon defepaumm ycTaHOBMNEHbI
PenepanbHbiM_3akoHOM 0T 27 pekabps 2002 r. N 184-d3 "O T1exHWYecKoM
perynvmpoBaHun”, a npasunia NpUMEHeHMs HaLMoHanbHbIX cTaHaapToB Poccuiickoin
Penepaumm -TOCT P 1.0-2004 "Ctangaptusaumna B Poccurickon deagepaunn.
OcHOoBHbIe nonoxeHus"

CBepeHus o craHgapTe

1 PA3PABOTAH VYupexageHuem "HayyHo-uccregoBaTenbCKUA — MHCTUTYT
CTpouTenbHON qmM3nku Poccuinckon akagemMmm apxmTeKkTypbl U CTPOUTENbHLIX HayK"
npu ydactum OAO "LieHTpanbHbIi Hay4YHO-UCCNe0BaTENbCKUN UHCTUTYT XXUMbIX U
0OLLECTBEHHbIX 3gaHni"

2 BHECEH TexHundyeckum komMuTeTOM MO cTaHgaptu3auum TK 465
"CtpoutenbcTteo”

3 MPUHAT W BBEAEH B JEVNCTBUE [pukasom PenepansHOro areHTcTea no
TEXHUYECKOMY pPErynmpoBaHmnio 1 metpornormum ot 15 nekabps 2011 r. N 1558-ct

4 B HacTosilLEM CTaHAapTe Y4TEeHbl OCHOBHbIE MOJIOKEHWS MEXOYHapOLHOro
ctangapta WMCO 9869:1994* "Tennousonsaumsi. CTpouTenbHbIE 3MIEMEHTHI.
MamepeHne TensioBOro COMNPOTMBIEHUS W koadbduuMeHTa Tennonepenadn,
nposoanmoe no mecty npumeHeHus" (ISO 9869:1994 "Thermal insulation - Building
elements - In situ measurement of thermal resistance and thermal transmittance”,
NEQ).

* JocTyn K MexayHapoOHbIM U 3apybexHbiM [OOKYMEHTaM, YNOMSIHYTbIM B
TEeKCTe, MOXHO Mony4YnTb, obpatmBwmch B CrnyxBy noaaepxky nonb3oBarenei. -
MpumeyaHme nsrotoBuTens 6asbl JaHHbIX.

HanmeHoBaHune HacTogdLlero CTaHOapTa MN3MEeHeHO OTHOCUTENIbHO
HanMeHOBaHNA YKa3aHHOIro MexayHapoaHoro crtaHgapta And npuBeaeHnAa B
cootBetcTBue ¢ FOCT P 1.5 (nyHkT 3.5)
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5 BBEJEH BINEPBbIE

UHpopmayusi 06 usmMeHeHUsIX K Hacmosiwemy cmaHOapmy rybrukyemcs 8
eXe200HO  u3dasaeMoM  UHGOpMauyUOHHOM  yKkazamerne  "HauyuoHarnbHbie
cmaHdapmbi”, @ meKkcm U3MeHeHUU U rorpasoK - 8 EXEeMEeCSYHO u30asaembix
UHGOPMayYUOHHbIX yKaszamernsax "HayuoHanbHble cmaHOapmbl”. B criydae
rnepecmompa (3ameHbl) unu OMMEHSI Hacmosuwezo cmaHdapma
coomeemcmasyiouwjee ygedomrieHue 6ydem onybriUKOBaHO 8 EXeMeCsIYHO
uzdasaeMoM UHGOPMaUUOHHOM yka3amerne "HayuoHarnbHble cmaHOapmb!”.
Coomeemcmasyrowasi uHgbopmayus, yeedoMreHuUe U MmMeKCmbl pa3mMeujarmcs
makxe 8 UHhopMayUOHHOU cucmemMe obuje20 Monb308aHUs - Ha oguyuanbHOM
catime @elepanbHO20 azeHmcmea [0 MEXHUYECKOMY peayniuposaHuro U
Memporioauu 8 cemu VMIHmepHem.

Besepnenve

CospgaHve cTaHgapta Ha  MeTodbl  OMpederieHns  Tenmno3almTHbIX
XapaKTepucTuK 34aHnn n coopyxeHuii 6asupyetcs Ha TpeboBaHuAx PegepanbHOro
3akoHa N 384-®3 or 30 pgekabpa 2009 r. "TexHMyeckur permameHT o
©e30MacHOCTM 30aHNN U COOPYXKEHUIA", COrMIACHO KOTOPOMY 34aHUsi U COOPYKEHNS C
OOHOWN CTOPOHbI, AOSMKHbI UCKIIOYAaTb B MpoLecce aKcnyaTaum HepauuoHanbHbIv
pacxop 3HepreTM4ecKmx pecypcoB, a C Opyrov - He co3fdaBaTb YCMoBUS AnA
HegoMyCTUMOTO  YXyALIeHNs napaMeTpoB cpedbl 0OUTaHWa Nogen n yCrioBUK
NPOV3BOACTBEHHO-TEXHONOMMYECKMX MPOLLECCOB.

HacToauwmn ctaHgapTt paspaboTaH ¢ uenbio onpegeneHus B nabopaTopHbIX U
HaTypHbIX  YCIIOBMSX COMPOTMBMEHMSA  Tenronepegadye U KoadhdmumeHTa
Tennonepegayn  orpaxoalolmX KOHCTPYKLUWA, MO3BOMSOLMX  KONMYECTBEHHO
OLEHUTb TENMoTEXHWYECKME KayecTBa 34aHVMN U COOPYKEHWUI N COOTBETCTBME KX
orpaxgaroLLmx KOHCTPYKLUA HopMaTuBHbIM TpeboBaHusiM [1] ¢ yueTom TpeboBaHui
[OCT P 51380 uIOCT 51387, ycTaHOBWTb pearbHble MOTEpWU Tenna 4epes
HapyXHble orpaxgarlme KOHCTPYKLMKW, NPOBEPUTb MPOEKTHbIE KOHCTPYKTUBHbLIE
PELLEHNS N UX peanu3aunto B NOCTPOEHHBIX 34aHUSX Y COOPYKEHMSIX.

HacTtoaumn ctaHgapt saBnsetcd ogHMM  ©3  6asoBbiX  CTaHOapTOB,
obecneunBalOLLMX MapameTpaMu SHEPreTUYECKMn MacnopT W  3SHeproayaut
3KCMyaTUpyeEMbIX 34aHUIA N COOPYKEHWI.

1 O6nacTb NpUMeHEHNs!

HacTosumin cTaHgapT pacnpocTpaHseTcsl Ha orpaxaatole KOHCTPYKLUM
XUMbIX, ODLLIECTBEHHbIX, MPON3BOACTBEHHBIX U CENbCKOXO3ANCTBEHHbIX 30aHUI U
COOPYKEHWUI: HapYHble CTEHbI, MOKPbITUS, YepdayHble NePeKpbITUs, NepekpbITUS
Had npoesgamu, XorogHbIMK MoANoNbsMU WM MoABarnaMu, Apyrue orpaxgaroLume
KOHCTPYKLMKM, pasgensioume MOMELUEHUsS C  pasfMYHbIMKM - TeMnepaTypHo-
BMa)KHOCTHbIMW  YCIOBMSIMW, W yCTaHaBNMMBaeT MeToAdbl onpedeneHus  ux
COMpOTUBIEHV  Tenronepedadye U KoadpuuueHTa  Tenronepedadn B
nabopaTopHbIX U HATYPHbBIX (3KCMyaTalMOHHbIX) 3UMHUX YCIOBUSIX.

TpeboBaHMA  HacToAWEro  cTaHdapTa He  pacnpocTpaHAlTCsa  Ha
CBETOMNpo3payHble orpaxkaaroLye KOHCTPYKLUN.

2 HopmaTuBHbIE CCbISIKU
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B HacTosweM cTaHOapTe MCMoMb30BaHbl CCbINIKM Ha Criegylowme cTaHaapThl:

OCT P 8.585-2001 TlocymapcTBeHHas cuctemMa obecrneyeHus eauHCTBa
namepeHmn.  Tepmonapebl. YacTb 1. HomMuHanebHble  cTatucTudeckme
XapaKTepucTukn npeobpasoBaHms

MCT P 50700-94 Komnpeccopsbl 06BEMHOr0 nencTens
XONog0npom3BoaMTENBHOCTBIO CBbile 3,0 KBT Ha 030HOGEe30nacHbIX areHTax.
Tvnbl 1 OCHOBHbIE NapaMeTpbl

OCT P 51364-99 (MCO 6758-80) Annapatbl BO34YyLUHOMo oxnaxaeHus. Obuwme
TEXHWYECKME YCIIOBUS

[OCT P 51380-99 OHeprocbepexeHne. MeToabl  NOATBEPXOEHUS
COOTBETCTBUSA nokasarenem 3HepreTn4eckom adhpeKTMBHOCTH
3HEPronoTpebrsAloLEA MPOAYKLMM WX HOpPMaTMBHbIM  3HadeHusm. Obuwe
TpeboBaHus

[OCT P 51387-99 OHeprocbepexeHne. HopmaTMBHO-MeTOAMYECKOE
obecneyeHne. OCHOBHbIE NOSOXEHWS

OCT 8.140-2009 TlocymapcTBeHHast cucTema obecneyeHuss eauHCTBa
usmepeHun. locyaapcTBeHHas MOBepovHas cxemMa [And CPencTB U3MepeHust
TENnonpoBOAHOCTU TBepablx Ten B guanasoHe ot 0,02 go 20 Bt/(M-K) npwu
Temnepatype ot 90 go 1100 K

OCT 12.1.005-88 Cuctema cTtaHgaptoB 6e3sonacHocTn Tpyda. O6uwme
CaHUTapHo-rUrMeHn4eckme TpeboBaHms K Bo3ayxy paboyen 30HbI

OCT 112-78 TepMOMETPbI METEOPONOrMYECKUE CTEKNAHHbIE. TexHu4Yeckue
ycroBus

OCT 1790-77 [lpoBonoka M3 ChnaBoB Xpomernb T, aniomernbs, Konenb U
KOHCTaHTaH Ansi TepMO3SIeKTPOAOB TEPMOISIEKTPUYECKNX npeobpasoBaTenen.
TexHnyeckne ycrosus

TOCT 6359-75 Baporpadbl MeTeoponormieckne aHepougHble. TexHudeckue
ycrnoBus

OCT 6376-74 AHEMOMETpPbI pPy4YHblE CO CYETHLIM MEXaHU3MOM. TexHUYecKue
ycrnoBus

TOCT 6416-75 Tepmorpadbl MeETEOpOriorMyeckne ¢ OunMmeTanIMYecKknum
YyBCTBUTENbHBIM 31IEMEHTOM. TEeXHUYECKME YCroBus

TOCT 6651-2009 TlocymapcTBeHHass cuctema obecnedyeHus eauHcTBa
nsmepeHun. TepmonpeobpasoBaTeny CONPOTUBIIEHNS U3 MIATUHBI, MEAW U HUKENS.
O6wwpe TexHn4yeckme TpeboBaHNst U METOAbI UCTIbITAHUIA

OCT 7076-99 Matepuanbl 1 usgenus cTpouTenbHble. MeTtoa onpeneneHusi
TENMonpoBOAHOCTU N TEPMUYECKOTO CONPOTUBIIEHMS MPW CTALMOHAPHOM TEMMOBOM
pexvime

TOCT 7164-78 lNpnbopbl aBTOMaTMYECKME Crieasilero ypasHoBelwmBanus ICr1.
Obuwme TexHu4eckme ycroBms

OCT 7165-93 (M3K 564-77) MocTbl MOCTOSIHHOTO TOKa AN WU3MEepeHus
COMpPOTUBIIEHNS

[OCT 7193-74 AHEMOMETP PYYHOWN UHAOYKLIMOHHBINA. TEXHNYECKNE YCITOBUS

OCT 8711-93 (M3K 51-2-84) T[lpubopbl aHanoroBble MoKasbiBalOLLME
3eKTPOu3MepuUTENbHbIE NMPAMOro LENCTBUS WM BCMOMOraTerbHbIE 4acTM K HUM.
YacTtb 2. Ocobble TpeboBaHUsi K aMnepmeTpamM 1 BobTMETPam

TOCT 9245-79 lMoTeHUMOMETPbI NMOCTOSAHHOIO TOKa M3MepuTenbHble. Obume
TEXHWYECKME YCIIOBUS

FTOCT 9736-91 T[lpubopbl 3neKkTpudeckue npsiMoro npeobpas3oBaHus  Anst
N3MEPEHNST HEINEKTPUYECKMX BermyuH. OOume TexHudeckne TpeboBaHuA U
MeTOAbl UCMbITaHUA

OCT 16617-87 OnekTponpubopbl oTonuTenbHble ObiToBble. Obuwme
TeXHUYEeCKme ycrnoBus

OCT 17008-85 Kowmnpeccopbl xnagoHoBble repMeTudHble.  Obuwme
TeXHUYEeCcKme ycrnoBus

OCT 17083-87 OneKTpoTensioBEHTUNSATOPbI ObiToBbIE. Ob6WMe TeEXHUYECKMe
ycroBus

OCT 17177-94 MaTtepuanbl 1 n3genusa CTPoOUTErbHbIE TEMNOU30NALMOHHbIE.
MeTogbl ucnbITaHWi

TOCT 21718-84 Matepuansl cTpouTenbHble. [OUanbKOMETpUYECKUn MeToq
N3MepEHUS BNaXHOCTU

TOCT 22502-89 Arperatbl KOMMPECCOPHO-KOHOAEHCATOPHbIE C FrEPMETUYHbBIMU
XONoAunbHbIMM  KOMNpeccopammn Ans TOProBOro XONOAWUMbHOro ob6opyaoBaHuS.
Obuwwme TexHu4eckme ycrosms

TOCT 23125-95 CurHanusaTopsl TemnepaTypbl. ObLpe TexHU4Yeckme ycnosums
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OCT 23250-78 Matepuanbl cTpouTtenbHble. MeToq onpeneneHus yaensHowm
TENnnoeMKocTu

OCT 23833-95 ObopynoBaHue xonogunbHoe ToproBoe. Obume TeXHUYECKME
ycroBswus

TOCT 24816-81 Matepuansl cTpouTenbHbole. MeToabl onpegeneHusi
COPOLIMOHHOM BNaXHOCTH

OCT 25380-82 3paHuss n coopyxeHusd. MeTon W3MepeHWs nrnoTHOCTU
TENMnoBbIX MOTOKOB, MPOXOAALLMX Yepes3 orpaxgaroLLme KOHCTPYKLMK

OCT 26629-85 3pmaHusa u coopyxeHusi. MeTon TEnnoBM3UMOHHOMO KOHTPOSS
KayecTBa TENION30NAL MM OrPaXXOAOLLMX KOHCTPYKLINM

[OCT 30494-96 3paHus xurnble 1 0bLiecTBeHHbIe. [TapaMeTpbl MUKpOKMMaTa
B NOMELLIEHNAX

OCT 31167-2009 3paHua u  coopyxeHus. Metoabl  onpegeneHus
BO34YXOMPOHULL@EMOCTH OrPaXKOAIOLLMX KOHCTPYKLIMIA B HATYPHbIX YCIOBUSAX

MpumeyaHue - [Npu NONb3OBaHUM HaCTOSWLMM CTaHO4apTOM LernecoobpasHo
NpoBeEpPUTb AEWCTBME CCbINIOYHOrO CcTaHgapTa B UHGOPMALMOHHOM cucTteme
obLwero nonb3oBaHust - Ha odwmuunansHoM cante PegeparnbHOrO areHTCTBa Mo
TEXHWYECKOMY PErynmpoBaHuio 1 METPOSIorMn B CeTU VIHTEPHET uUnn No exerogHo
nsgaBaemMoMmy MHMOPMaLMOHHOMY ykasaTemto "HauuoHanbHble cTaHgapThl”,
KOTOpbIN OnybrMkoBaH MO COCTOSHWMIO Ha 1 sHBapsA Tekywero roga, M no
COOTBETCTBYIOLMM EXEeMECSYHO M30aBaeMbiM WHAOPMALMOHHBIM  yKasaTensam,
onybnMKoBaHHbIM B Tekylwem rogy. Ecnm ccCbinoyHbii cTaHOapT 3aMeHeH
(M3MeHeH), TO MNpu  MNOMb30OBaHWM  HACTOAWMM  CTaHOapToM  criegyeT
PyKOBOOCTBOBATbCHA 3aMEHAWMM (M3MEHEHHBIM) CTaHAapTOM. ECnn cCbInoYHbIN
cTaHgapT oTMeHeH 6e3 3aMeHbl, TO NOMOXeHNe, B KOTOPOM JaHa CChISika Ha Hero,
NMPUMEHSIETCS B 4YacTu, HE 3aTparMBaloLLen 3Ty CCbISIKY.

3 TepMUHbI U onpeaeneHus

B HacTodLlemMm CTaHgapTe NPUMEHAT crnegywume TEPMUHbI C
COOTBETCTBYHOLLUMMIK onpeaefieHnAMn:

3.1 Tennos3awura: CBOWCTBO COBOKYMHOCTU OrPa>XKOAOLMX KOHCTPYKL WA,
obpasylolmx  3aMKHYTbIik  OObEM  BHYTPEHHEro  MpOCTpPaHCTBa  34aHu4,
COMPOTUBIISITBCS NMEPEHOCY TEMMOTbl MEXAY MOMELUEHVUEM U HAaPYXHOW Cpefon, a
Takxke Mexay NoMeLLEHVSMU C pa3nnyHON TemnepaTypor Bo3gyxa.

3.2 Tennonepepaaya: NepeHoc TeNnoTbl Yepes OrpakaatoLLy0 KOHCTPYKLMIO OT
B3aMMOENCTBYIOLLEN C HEW cpenbl ¢ Ooree BbICOKOW TeMnepaTypol K cpede ¢
©ornee HU3KOWM TEMNepaTypor OPYron CTOPOHbI KOHCTPYKLUM.

3.3 TennonpoBoaHoCcTL: CBOWCTBO Martepuana CTPOUTENbHOW KOHCTPYKLUK
nepeHoCcUTb TENNOTY Noa, 4EeACTBUEM Pa3HOCTM TeMMNepaTyp.

3.4 koah hbuumeHT TEennonposogHoc™ Matepuana *, B1/(m-°C): BennuuHa,
YMCNEHHO paBHas MIIOTHOCTM TEMMOBOrO MOTOKA, NPOXOASLLErO B U30TEPMUYECKMX
YCIOBUSIX Yepe3 Criovi MaTtepuana ToruwwyHoi B 1 M npy pasHOCTU TemnepaTyp Ha
ero noepxHoctax 1 °C.

3.51ennoBon notok (', BT: KonmuecTBo TennoTthbl, Mpoxoasilee Yepes
KOHCTPYKLINIO UIn cpefy B eAUHMLY BPEMEHW.

3.6 NnNoTHOCTL TennoBoro noTtoka (MoBepxHOCTHasl) 4, BT/mZ: BenuuuHa
TENroBOrO MOTOKA, MPOXOASALEro 4Yepe3 eAuHULY Mnowaan  NOBEPXHOCTM
KOHCTPYKUUN.

3.7 TennoycBoeHue noBepPXHOCTU KOHCTPYKUUU: CsoiicTtBO NOBEPXHOCTU
orpa>|</:|,arou.Le|7| KOHCTPYKLU MM NOMmMoLaTb Unn otaaBaTtb TENSOTY.

3 . 8koachcpununeHT TEnnoobmeHa (TeNSIOBOCNPUATUS iy unu

TennootTaayn o,y ), BT/(MZ:°C): BennumHa, YACNEHHO paBHas MOBEPXHOCTHOW
NMOTHOCTU TEMNMoBOro MOTOKa npu nepenage Temnepatyp 1 °C  mexay
MOBEPXHOCTbIO U Orpaxgalrolen cpefod And  BHYTPEHHEW U HapyXHOW
NOBEPXHOCTEN COOTBETCTBEHHO.
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3 . 9conpoMBneHne Tennoo6meHy (TennoBocnpusATMIO F;  unn

Tennootgave £,,), MZ2Z-°C/BT: BemnuuHa, obpatHas  Ko3dduLUEHTY
TennoobmeHa.

3.10 TepMuyeckoe CONPOTUBIIEHUE OrpaXaalolein KOHCTPYKUMK Fi, m2
°C/BT: Cymma TepMumyeckux COMPOTMBIMIEHUA BCEX CIIOEB  MaTepuasos
orpaxgaroLlen KOHCTPYKLUN.

3.11 koadhpuumeHT TennonponyckaHua ki, BT/(MZ-°C): BernuuuHa,
obpaTHas TepMUYECKOMY COMPOTUBIIEHUIO OrPaXKOAIOLLEN KOHCTPYKL M.

3.12 conpoMBneHue Tennonepenaye orpaxaarowein KOHCTPYKUMU fp, M2
-°C/BT: Cymma COMNPOTUBIIEHUSA TENnoBOCNPUATUIO f;;,  TEPMUYECKUX

COI'IpOTI/IBJ'IGHMVI croeB Rk, conpoTmBIreHnAa Tennootaadvye ng orpa>|<qarou.|,e|7|
KOHCTPYKUUW.

3.1 3koadbcdnumeHT TEnnonepedaunm orpaxgalowerd  KOHCTPYKLUKM

(TPAHCMUCCUOHHBLIN) 4, BT/(M2-°C): BenuuuHa, obBpaTHasi COMpOTMBIIEHWIO
Tennonepegaye orpaxaaroLLent KOHCTPYKLUK.

3 .14 npuBepaeHHoe COMPOTMBIIEHUE Tennonepegavye orpaxagaroLlen

KOHCTPYKLIUN B, m2-°C/BT: CpeaHeB3BeLLEHHOE COMpOTUBIEHNE
Tennonepeaaye TENOTEXHNYECKM HEOQHOPOAHOW OrpaxkaartoLLet KOHCTPYKLUM.

3.15npuBegeHHbIn KO3 PULMEHT Tennonepenaynm orpaxparowen

KOHCTPYKUMM 44, BT/(M2Z-°C): BennuuHa, obpaTHasi npuvBeseHHOMY
COMPOTUBIEHMIO TENSONEPEAAYE OrPaXKaatoLLEN KOHCTPYKLMM.

3.16 HapyxHasa orpaxaalrolasa KOHCTPYKUMA: [1NOCKOCTHOE MHOroCrionHoe,
NPeVMyLLIECTBEHHO TENmOTEXHNYECKN HEOQHOPOAHOE CTpOoUTENbHOE U3genue,
obragatowiee Tenno-, BO3Ayxo-, BNaro-, LWymMo3aWwmMTHbIMY CBOWCTBaMK, BXogsLlee
B COCTaB orpaxgarowenn obonoykn 34aHus, B KOTOPOM MOAOEPXMBAOTCS
Tpebyemble napamMeTpbl MUKPOKIIMMAaTa NOMELLEHWUI.

3.17 knuMaTMyeckass Kamepa: YCTaHOBMEHHOE B WCMbITATENLHOM 3arne
obbeMHOE COOpyXeHVWe B BWAe YTENMNeHHOro CHapyXM napannernenuneaa,
BHYTPEHHEE MNPOCTPAHCTBO KOTOPOro pasfeneHo WCMbITYeMOW OrpaxgaroLlen
KOHCTPYKUMEN Ha Tennbll U XONOAHbIA OTCEKW, WUMWUTUPYIOLLME C MOMOLLBIO
OTONUTENLHOMO, OXNAaAUTENBHOMO U BEHTUNALWOHHOTO 060PYAOBaHUS BHYTPEHHIOK
cpedy 9KCnnyaTMpyemoro 34aHust UM COoopyXeHus  (Tennbidi  OTCeK) U
KNMMaTuM4eckme yCrioBUst KOHKPETHOMO parioHa CTPOUTENbCTBA (XONOAHLIA OTCEK).
B xoge wucnblTaHUA C MOMOLLBIO COOTBETCTBYIOLMX [AaTyMKOB hmKcupyeTcs
npouecc M3MEHEeHWs TemnepaTyp BO34yxa, MOBEPXHOCTEN  oOrpaxgatoLLen
KOHCTPYKLUM 1 TENIOBbIX NOTOKOB, NMPOXOASALLMX YePE3 Hee.

3.18 Tepmonapa: TepMoanekTpuyeckun npeobpas3oBatens TemnepaTypbl,
npeacTaBnsAlowmMin cobort ABa 3MeKTPONpoBOAHMKA TepMOoanekTpoda W3 pasHbiX
MeTanmyeckux matepuarnos (no [OCT 1790), coeanHeHHble (CNasiHHbIE) KOHLLaMM
B 3aMKHyTbIl KOHTyp. Ecnm mecTa coeguHeHui HaxogdTcst Mpu pasHbiX
TemnepaTtypax, TO B KOHType BO3HUKaeT anekTpuyeckmi Tok. OAHO M3 MecT
coeguHeHus, noMellaeMoe B TOYKY, [Ae U3MepsieTcs TemnepaTtypa, SBnseTcs
paboymMm cnaem Tepmonapbl, BTOPoe, Haxodsweecs npu MNOCTOSHHON M3BECTHOM
TemnepaTtype, aBnseTcs cBoboaHbIM cnaem Tepmonapsbl.
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3.19 Tennomep: TepmoOanekTpuyecknii nNpeobpasoBaTesls TEMMOBOrO MOTOKA,
npeacTaBnsloumi cobor nnacTvHy U3 nracTuka ¢ 3ad)opMOBAHHOM B HEN
OaTapeen nocnegoBaTenbHO  COEOUHEHHBIX  Tepmonap, Chau  KOTOpbIX
pacnonioXeHbl MNpu YCTAHOBKE TensoMepa Ha MOBEPXHOCTUM  UCMbITYEMOrO
OrpaxdeHust napannenbHO TENSIOBOMY MOTOKY. BO3HMKWMIA Ha MOBEPXHOCTSIX
nrnacTuHbl TeMNepaTypHbl Nnepenag reHepupyeT B 6atapee Tepmonap Tepmod[C,
KoTopasd Ha W3MepuTenbHOM npubope Npu  M3BECTHOM  PagyMpOBOYHOM
KoadpdbmumeHTe TennoMepa MKCHMpyeTCs B BUAE 3HAYEHUsI NIIOTHOCTM TEMNSIOBOrO
noToka.

4 CywHOCTb MeToaa

OAHOM 13 OCHOBHbIX (PYHKLIUIA HAPYXHOMO OrPaXXa4eHUsi 30aHNS U COOPYKEHNS
(M orpaxgeHus, pasgenslowero MOMELLEHUS C  Pas3nvyHON  TemnepaTtypou
BHYTPEHHErO BO34yXa) SBMSETCS  CMOCOOHOCTb  OrpaxdeHusl  OKa3blBaTb
COMNpPOTUBIIEHNE MNPOXOASLIEMY Yepe3 Hee TenrioBOMy MOTOKY, KONMMYECTBEHHO

XapakTepusyemasi ConpoTvBreHmem Tennonepeaave Fy, m2-°C/BT.

MeTon onpegeneHvs COMPOTMBMEHWS  Tenronepedade  (koadpdmumeHTa
Tennonepegayn) orpaxgarollen KOHCTPYKUMM 34aHUs 3akmoyaeTcsl B TOM, YTO Ha
MOBEPXHOCTSAX U B MPUMbIKAIOLWMX BO3AYLUHbIX Cpefax UCMbITYEMOrO OrpaxgeHus,
Haxo4sLWerocss B 3KCMNyaTauMOHHbIX YCMoBuSAX (B OTanivMBaemMoM  34aHuu,
OYHKLMOHUPYIOLLEM B XONMOAHbBIN MEPMOA roga), v B KNMMaTu4eckon kamepe, rge
TEMMNEepPaTypHO-BMNaXXHOCTHbIE ~ YCIOBMSA  BHYTPEHHEM U HapyXHOM  cpeq
nogaepiuBalOTCA C  MOMOLIBK  creumnansHoro obopynoBaHus, YCTaHOBIEHBI
OaTyukn TemnepaTyp (Hanpvmep, TepMonaphbl), KOTopble (MKCUPYIOT B Te4veHue
ONpeaeneHHoro BPEMEHWN 3HAYEHUs] 3TUX TEMMOBbIX XapaKTEPUCTUK, XernaTerbHO
Mpu CTauMOHapHbIX YCIOBUSIX Cpef, OKpyxXawwwx orpaxgeHve. ConpoTuBreHune
Tenronepegaye  OrpaxaeHusl  onpedenseTcss  Kak — OTHOLUEHVWE  pasHOCTU
YCPEOHEHHbIX 3@ MEpVOA MWCMbITaHUA TemnepaTyp BHYTPEHHErO W HapYXKHOro
BO3Oyxa K YCPEAHEHHOW MIIOTHOCTM TEeMfoBOro MOTOKa, MNpOLUedLlero 4epes
orpaxgeHue.

MpuBeOeHHOE  COMPOTWBMEHME  Tenronepenaye R  onpedensioT  Ans
orpaxgaroLLpx KOHCTPYKLMIN, UMEIOLLMX HEOAHOPOAHbIE YHaCTKN (TEeNnonpoBOAHbIE
BKITIOYEHMS, OTKOCbl MPOEMOB, CTbIKW, MPUMbIKAHWUA BHYTPEHHUX OrpaxgeHun u
HapyXHbIX OrPaXXOEeHUA, PacrofnOXeHHbIX MoA YoM K UCNbITYEMOMY Y4acTKy) M
COOTBETCTBYIOLLME WM HEPaBHOMEPHOCTU pacnpedeneHuss Mo MNoBepXHOCTU
orpaxaeHur Temneparyp v TENOBbIX MOTOKOB.

Takum obpasom, MeTon OnpenenieHus COMpOTUBIIEHUsI Tensronepegade u
Apymmx nogobHbIX XapakTepUCTUK OCHOBAH Ha CO3[aHuu B OrpaxgaroLlen
KOHCTPYKLMM YCMOBMIA CTaUMOHApHOro TennoobmeHa U M3MepeHun TemnepaTtyp
BHYTPEHHENO U HapyXHOro BO34yXxa, TemnepaTyp MOBEpPXHOCTEW oOrpaxgaroLlen
KOHCTPYKLMMK, @ TaKxe NAOTHOCTU TEMMOBOro NOTOKa, MPOXO4SLLEro Yepes Hee, no
KOTOPbIM  BbIYUCMSKOT 3HA4YEeHWs1 COOTBETCTBYIOLUMX WCKOMbIX BEMUYUH MO
dopmynam (9.1)-(9.5).

TennosawmTHble XapakTEPUCTUKM Orpaxgalollen KOHCTPYKLMW onpegenstor
NPy UCMbITAHUSX B KIMMAaTUYECKMX Kamepax, B KOTOpbIX MO 06e CTOPOHbI
UCMbITYEMOro oparMeHTa Co34arT TeMNEPATYPHO-BITXXHOCTHBIN PEXUM, BIIM3KUIA K
pacyeTHbIM 3UMHUM YCIOBUSAM 3KCMfyaTauun, WM B HaTYPHbIX YCMOBUSIX
aKcnnyaTaunm 3gaHnii N COOPY>XEHUA B 3MHWUIA Nepuos.

5 Metopn ot6opa ob6pasuoB

5.1 ConpoTuBneHne Tennonepenade B nabopaTopHbIX YCIOBUAX ONpenensitoT
Ha obpa3suax, KOTOpbIMK SBMSATCS LieNble 3IEMEHTBI OrpaXaaroLLmMX KOHCTPYKL WA
3aBOJCKOIO U3roTOBMEHNS UM UX (OParMeHTbI.

5.2 nMHa wn WMpWHa WCMbITYeMOoro dpparMeHTa orpaxgarolen KOHCTPYKLum
OOIMKHBI HE MEHee YeM B YeTblipe pa3a npeBbllaTb ero TONwmHy 1 BblTb He MeHee
1500 1 1000 MM COOTBETCTBEHHO.



5.3 Mopsanok ot6opa o6pasLoB AN UCTLITAHUA U UX YUCTIO YCTaHaBMMBAKOT B
cTaHOapTax WM TEXHUYECKMX YCIIOBUSIX Ha KOHKPETHble —orpaxgaroLume
KOHCTPYKLUMK. [Npy OTCYTCTBUM B 3TUX JOKYMEHTAX YKa3aHUii O YnCHIe UCTbITYEMbIX
06pa3LoB oTGMPAlOT AN UCTbITAaHUI HE MeHee [BYX OOHOTMIMHbLIX 06pas3LioB.

5.4 Tpn UChbITaHKSAX B KMUMATUYECKMUX KaMepax CTbIKW, MPUMbIKaHUsSt U apyrue
BMObl COEAVHEHWSI SFIEMEHTOB OrpaKgatloMX KOHCTPYKLMUA UnM MX doparMeHTOoB
mexay cobom fOIkHbI GbITb BbINOSHEHbI B COOTBETCTBMM C MPOEKTHBIM PELLEHUEM.

5.5 ConpoTuBneHne Ttenmnonepegadye B HaTYpHbIX YCMOBUSIX OMpenensoT Ha
obpasuax, KOTOpbIMWA SIBMSIKOTCH OrpaxaatoLLye KOHCTPYKLMM SKCMyaTMpyeMbIX
WM NOMHOCTBIO MOAFOTOBIIEHHBIX K CAAYe B SKCMyaTauuio 34aHWA 1 COOPYKEHWIA
UM cnelmanbHO NOCTPOEHHBIX NaBUIbOHOB.

5.6 MMpn HaTypHbIX UCMbITAHMAX HAPYKHbIX CTEH BbIGMPAIOT CTEHbl B YITIOBOM
KOMHaTe Ha NepBOM 3Taxe, OPUEHTUPOBAHHbLIE HA CEBEP, CEBEPO-BOCTOK, CEBEPO-
3anag M OOMOSHWUTENbHO B COOTBETCTBMM C PELUaeMbIMU 3adadvaMu, Ha apyrve
CTOPOHbI TOPU3OHTa, Hauboree HeGnaronpusTHble AnsS AaHHOW MECTHOCTU
(NpeuMyLLEeCTBEHHbIE BETPLI, KOCbIe AOXOW U T.4.), U Ha APYroM aTaxe.

5.7 Ona vcnbiTaHuiAi BbIOMPalOT He MeHee OBYX OOHOTUMHbIX OrpakdatoLLmX
KOHCTPYKLMIA, C BHYTPEHHEN CTOPOHbI KOTOPbLIX B MOMELLEHMSIX MOAAepUBaloT
O[IMHAKOBble TeMMNepaTypHO-BaXHOCTHbIE YCIOBUSI.

6 Annapartypa n obopyaoBaHue

6.1 [Ons onpegeneHvs Tenno3alMTHbIX XapakTEPUCTMK  OrpaxgaroLumx
KOHCTPYKLMA B rabopaTopHbIX YCIMOBUAX MPUMEHSAIOT  TEMON30MPOBaHHYHO
KNMMaTUYECKYl0 Kamepy, COCTOSLLYI0 M3 Tensoro U XOMoZHOIO OTCEKOB,
pasgeneHHbIX UCNbITYeMOW KOHCTPYKLEN.

Ona komnnekTaumm KnNMMaTUYECKOW Kamepbl WCMOMb3YT  CreayHoLLyto
annapatypy vn obopygosaHue:

- xonogunsHoe obopyaosaHue no [OCT 17008, TOCT 23833, [OCT P 50700,
[OCT P 51364 unM KOMMPECCOPHO-KOHAEHCaTOpHbIEe arperarbl XOroAurbHbIX
mMawmH no FOCT 22502, ycTaHaBMMBaeMble BHE Kamepsbl;

- HarpeBaTterbHble anekTponpudopsbl no [OCT 16617,
anekTpoTennoBeHTUnaTopbl No FTOCT 17083 u anekTpoyBnaxHWTENW BO3dyxa And
HarpeBa ¥ yBraxHeHWs BO3yxa B TENIOM OTCEKe Kamepsbl;

- aBTOMaTu4yeckmne npmbopbl crnegsilero ypasHoeelumBaHms no FOCT 7164 vnm
curHanusartopsl TemnepaTypsbl nofOCT 23125 pgna aBTOMAatM4eckoro
nogaepxaHust 3agaHHoON TemnepaTypbl U BNaXHOCTW BO34yXa B OTCeKax Kamepbl.

HdonyckaeTcs uMCMoONb3oBaTb  KMMMAaTUYECKYD Kamepy, COCTOSILLy0 U3
XOroAHOro OTCeKa, B MPOEM KOTOPOro MOHTUPYHOT WCNbITYEMbIN parMeHT, u
MPMCTaBHOrO TENSIOBOrO OTCEeKa, a Takxke Apyroe obopygosaHue, npu ycroBuu
obecneyeHns UM B XONOAHOM U TEMNMOM OTCeKax KaMepbl CTaLMOHAPHOMo pexunma,
COOTBETCTBYIOLLErO PacyYEeTHbIM 3MMHUM YCIIOBUSIM 3KCMyaTauuv orpakiaroLLen
KOHCTPYKLNK.

6.2 [Ina onpepeneHvs TEPMUYECKNX XapaKTEPUCTUK OrpaXOeHUs B HaTYypPHbIX
YCINOBUAX 3KCNyaTaumnm 34aHWA MCNomnb3ylT TOT TeMrepaTypHbIi nepenag,
KOTOpbIA YCTAHOBWUICS Ha OrpaXKaatoLle KOHCTPYKLWMM BCreacTBMe pas3HOCTU
TemnepaTyp HapyXHOro 1 BHYTPEHHero Bo3ayxa. [ns nogaepaHusi NocTOsIHHOM
TemnepaTypbl BO34yXxa BHYTPY NOMELLEHMS MCNOMb3YyOT 060pyaoBaHne 1 cpegctea
perynMpoBaHus, ykasaHHble B 6.1.

TemnepaTypy BO34yXa KOHTPOSMPYIOT C MOMOLLUbIO CTEKIISIHHbIX TEPMOMETPOB
pacwmpenns no FOCT 112 (HwkHun npegen muHyc 70 °C). Ons HenpepbiBHOM
perMcTpauum xapaktepa WU3MEHEHWsi TemnepaTypbl Bo3gyXa BHYTPWU MOMELLEHMS
ncnonb3ytoT Tepmorpacdel no FOCT 6416.

CKopocCTb BeTpa B HaTypHbIX YCINOBMSAX ONpeaenstoT py4HbIM aHEMOMETPOM MO
OCT 6376 wwml[OCT 7193. [ns wu3mepeHnss aTtmoccepHOro [AaBreHus
npuMeHsitoT  6apomeTpbl M Gaporpadel o FTOCT 6359. [Ana  usamepeHus
OTHOCMWTENBHOW BMaHOCTM BO34yXa UCMOMNb3YHOT acnupaunoHHbIE NCUXPOMETPbI.
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6.3 [Ons u3MepeHVs NIOTHOCTU TEMSOBbIX MOTOKOB, MNPOXOASILLMX 4Yepes
OrpaKaaoLL0 KOHCTPYKLIMIO, UCMOSb3YT Npeobpa3oBaternb TEMMOBOro MoToKa,
Ha3blBaeMbIli TEMMNOMEPOM, KOTOPbI NPeacTaBrsieT coboi TOHKY TEPMOCTOMKYHO
MnacTuHy, B Tene KOTOPOW pa3sMeLleHbl MOCMeAOBaTENbHO COEQUHEHHbIE
TEPMO3MEKTPUYECKNE [ATYMKM  (TEPMOMAphI), CMau KaXgoro W3  KOTOPbIX
pacrnornoxeHbl NapannernbHO TENNOBOMY MOTOKY, MPOXOASLLUEMY Yepe3 MNacTuHy,
HaKIEEeHHY0 Ha MOBEPXHOCTb OFPaXKOAOLLEN KOHCTPYKLUM (CM. PUCYHOK 1).

PucyHok 1 - Pa3pe3 ctaunmoHapHoro tensiomepa,
YCTaHOBSIEHHOIO Ha UCNbITYEeMYI0 KOHCTPYKLIUIO

CTopoHa, NpMMBIKaloLLas K BO3ayXy

AononHUTEnEHeE NPenoXpaHUTENEHDE KONBLD

3aeogcKoe NPEaoXpDaHUTENEHOE KONBLUO

AKTUBHAA YacTh
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PucyHok 1 - Pa3pes cTauuoHapHOro TensioMmepa, yCTaHOBMEHHOTO Ha UCMbITYEMYIO
KOHCTpPYKLMIO (MacLuTab no BepTUKanu yBenmyeH)

MNoTHOCTL TENMoBOro NOTOKa ONpeaenseTcs Mo LKarne crneuuannanpoBaHHoro
npubopa, B COCTaB KOTOPOro BXOAMT npeobpasoBaTerb TEMoBOro MoToka, Wnm
paccuuTbiBaeTca Mo pesynbtatam usmepeHus OLC Ha npeaBapuTenbHO
OTrpadyvpoBaHHbIX MNpeobpasoBaTenax TEnsfioBOro MoToka C  TepPMUYECKUM

conpoTueneHnemM (o 0,025-0,06 MZ-°C/BT), CBOOAWMM K MUHUMYMY WCKaKEHMS
TENfoBOrO MOTOKA, BbI3BaHHbIE TEMMOMEPOM, K KOTOPOMY MpPeabsBAOTCA
crnegywoume TpeboBaHuA:

- Matepvan nracTuHbl [OOJDKEH COXPaHSATb CBOW  (DM3NKO-MEXaHUYecKune
CBOWCTBa Npu TemnepaTtype okpyxatoLero Bozayxa ot MmuHyc 30 °C go nntoc 50 °C;

- martepuan Tensiomepa He OOMMKEH CMayMBaTbCsl U YBIaXHATbLCA BOOON B
»KMOKOM 1 NapoobpasHon dasax;

- Tennomep [LOMKEH VMETb [OOBOSIbHO BbICOKYHD  YYBCTBUTENBLHOCTb
TEPMOSMEKTPUYECKOrO CUrHamna, obecneuvnBalolLyl0 U3MEPEHUS CaMbIX HU3KUX
3Ha4YeHU TEeNsroBOro MOTOKa, MpPU 3TOM CUrHam [omikeH ObiTb MOHOTOHHON
hyHKLMEN N3MEPAEMON BENMMHYUHBI TEMNSIOBOTO MOTOKA;

- NpY TapupoBKe Tenriomepa HeobXoAUMO y4YUTbIBATb 3aBMCMMOCTb CUrHamna oT
TENnonpoBOAHOCTM MaTepuana, Ha KOTOPOM YCTaHOBIIEH TEMMOMEP, TeMNepaTypbl
Tennomepa N Takux (pM3NYECKUX BENMUYMH, KaK HanpsikeHue, 3neKTpoMarHUTHoe
n3ny4yeHvie U T.4.;

- OTHOLLEHWE AnamMeTpa TeNyoMepa K ero TOMLWHe JOSDKHO ObITb He MeHee 10;

- npeobpasoBaTenb TEMSIOBOTO MOTOKA [OOIPKEH WMETb OXPaHHYH 30HY,
pacnosioeHHyo BOKpYr 6atapen Tepmonap, LMpUHa KOTOPOW AOIkHA COCTaBMsATb
He MeHee 30% paguyca unNM He MeHee TMOMOBMHbI NMHENMHOro pasmepa
npeobpasoBarens;

- 4N 3aWwuTbl OT MOBPEXOEHUA W MOBLILWEHUS HaOEXHOCTU U3MEPEHUNA
Tennomep MoOXeT ObiTb OOLWMT BblpaBHUBAOLWMMK TemnepaTypy nracTuHamu u3
MeTanyM4yeckoro nucta unuM ¢orbrM, HO WX cCreayeT pacnornaratb Tak, YToObl
pesynbTaTbl U3MEPEHNIA He 3aBUCENMM OT TenrodmM3NYeCcKNX CBOMCTB UCMNbITYEMbIX
hparmMeHTOB.

Mpvmep ycTporcTBa Tenriomepa NpeacTaBrieH Ha PUCYHKe 2.

PucyHok 2 - [lpymep ucnosnHeHus Tenromepa u



3aKpemneHHbIX Ha HeM TepMonap
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chyHOK 2- I'Ipmmep McnomnHeHna TenriomMmepa 1 3akpenieHHbIX Ha HeM TepmMonap

Ona unsMepeHUa NMoTHOCTM TEMnoBOrO MOTOKa B MpOLEecce UCMbITaHWI
TpebyeTcsi karmbpoBka TennoMepa Kak Mocfie ero WU3roTOBMIEHWs, Tak W Mnpu
MCMNOMNb30BaHUM B TeYeHWe ANUTENbHOrO BPemMeHu Mpu NPOBEAEeHUN WUCTMbITaHWi
orpaxaatoLLeit KOHCTPYKLUK (CM. npuroxeHue A).

[nsa npoBefeHVst UccnenoBaHUA TennoTEXHUYECKMX CBOWCTB OrpadkaaloLLmx
KOHCTPYKLMIA B nabopaTtopusix (KnMMaTudeckue Kamepbl) M HaTypHbIX YCIOBUSIX
pekoMeHayeTCs UCMOoMNb30BaTb M3MEPUTENM TENIOBOrO NOToKa 1 TemnepaTtypsl [2].
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6.4 [Ina nuamepeHns TemnepaTyp B KayecTBe NepBUYHbLIX NpeobpasoBartenen
NMPUMEHSIIOT TEPMO3NEKTPUYECcKne npeobpasoBartenu (TemnepaTypHble AaT4nKku) no
OCT P 8.585 c npoBogamu M3 cCrnaBoB XpOMesb, Konenb 1 anomenb no FOCT
1790 (Tepmonapbl), MegHble TepMmonpeobpasoBaterm conpoTueneHuss no FOCT
6651 (TepmMOMETpbI CONPOTUBIIEHNS).

TemnepaTypHble [aTyMKM SBMAAOTCA Npeobpas3oBatensaMu,  BblAalOLWLMMM
3NEeKTPUYECKUN CUrHanM, KOTOPbIA B KOMMYECTBEHHOM OTHOLLEHWU SBISIETCSA
MOHOTOHHO M3MeHSLWENCA yHKUMEN ux TemnepaTypbl. [pyMeHsoT He MeHee
OBYX TEMMepPaTypHbIX OaTYMKOB, MO OAHOMY C KaXKOOW CTOPOHbI WCMbITYEMOro
dparmMeHTa KOHCTPYKLIUK.

CoBpeMeHHble TemnepaTypHble OaTyuKkM MMEKT TOYHOCTb, MPU  KOTOPOM
TemnepaTypHble MOrPELIHOCTU Maribl MO CPaBHEHUIO C U3MEPSIEMON MO CEYEHMIO
KOHCTPYKLIMM pasHOCTbIO TeMnepatyp. [pu kanMbpoBke TeMnepaTypHbIX 4aT4MKOB
(cM. npurioxeHue A) crieayeT yuuTbiBaTh BrNSIHUE TEMMNOBOrO NOTOKA, MPOXOASLLEro
yepe3 OaTyuK, Ha Takue (UM3NYECKMEe BeNnuYUMHbI, Kak  HanpsbkeHue,
3AMEKTPOMarHUTHOE U3ny4YyeHne n T.4.

[ns namepeHns NoBEpXHOCTHLIX TeMMNepaTyp NPUMEHSAIOT TOHKME TepMmonapb! 1
NOCKNEe TEPMOMETPbI COMPOTUBMEHUSA. ITU Xe AATUYMKN MOXHO NPUMEHSATb AN
M3MepeHus TemnepaTypbl B 30HE KOHTakTa Tensiomepa C MOBEPXHOCTbIO
NCMbITYEMOWN KOHCTPYKL M.

Ons namepeHus TemnepaTypbl OKpPYXaloLe cpefbl NPUMEHSIOT BO3AYLUHbIE
AaT4YUKK, KOTOpble BbIBUpalT B COOTBETCTBMN C U3MEPSIEMON TemnepaTypon. 3Tu
0aTymKK, Ucnonb3yemble AN onpenerieHns ConpoTUBIIEHUs Tenronepeaadye unm
KoadppmumeHTa Tennonepegayn 3awmiiaioT 3KPaHOM OT COMHEYHOro U TEensioBoro
n3nyyeHms M obecneymBardT UX BEHTUNMPOBaHME B Mpouecce ucnbiTaHui. [Ans
OpyrMX uUenem JaTtyMku  MOryT M3MepsiTb  TemnepaTypy npu  BO3AENCTBUM
COJTHEYHOIO U3yYeHUs, KOMPOPTHYIO TeMnepaTypy 1 T.4. (CM. npunoxeHue B).

B kadyecTBe BTOPUYHBLIX M3MEPUTESNbHBIX NpubopoB, paboTalwmx C
TEPMO3MEKTPUYECKUMM TEPMOMETPaMM 1 NpeobpasoBaTensmMm TENMOBbLIX NOTOKOB,
NMPUMEHSIIOT NOTEHLMOMETPbI NOCTOsIHHOMO Toka no TOCT 9245, MunnneBonsTMETPbI
nolOCT 8711 wm[OCT 9736. TepMOMETpPbl COMPOTMBIEHNS MNOAKIOYAT K
N3MepUTENbHBEIM MOCTaM NocTosiHHOro Toka no FOCT 7165.

[na onepaTMBHOrO M3MEpEHWUs  TeMmrepaTypHOro Mons  NOBEPXHOCTEW
orpaXgarollent  KOHCTPYKLUM  MCMOMb3YT  TEpMOLLyMbl, TEePMOpPaanOMETPbI,
TEennoBM30opbI.

7 NMoAaroToBKa K UCNbITAaHUAM

7.1 TlogrotoBKy K 3KCMNEpUMEHTanbHOMY OnpeaeneHnio  Tenno3almTHbIX
XapaKTepPUCTUK orpakaatoLLen KOHCTPYKLUN HA4YMHAKOT C COCTaBIeHNUs NporpaMmbl
UCMbITaHWA N CXeMbl pa3MeLLEeHVS NepBuYHbIX nNpeobpasoBaTtenen Temnepartyp u
TennoBbIX MOTOKOB. B nporpamme ucnbiTaHWi onpegensoT ux sug (nabopaTopHble,
NaBUIbOHHbIE, HATypHble), OOBbEKTbl, PalOH, OPUEHTUPOBOYHbIE CPOKM, OOBEM
UCMbITaHWA, BUAObI OrPaXaaloLmX KOHCTPYKLMIA, KOHTPONMMPYEMbIE CEYEHUs U Ap.
OaHHble, HeobXxoaMMble AN NPOBEAEHMST SKCNEPUMEHTANBHOTO ONpeaeneHus.

7.2 Cxemy pasMelleHWs nepBuUYHbLIX MpeobpasoBaTenert TemnepaTyp W
TENMoBbIX NMOTOKOB COCTaBMAT HA OCHOBE MPOEKTHOIO PeLLEHNS KOHCTPYKLIMW UK
no npegBapuTenbHO YCTAHOBMEHHOMY TemnepaTypHOMY MOS0  MOBEPXHOCTM
UCMNbITYEMON OrpaxcaaroLlen KOHCTpyKuun. [Ons 3Toro npu  UCMbITaHUsIX B
KNMMaTMYeCKMX Kamepax WM MaBUIIbOHaX MOMHOCTbI  CMOHTUPOBAHHYHO
Orpaxdarlollyl0o  KOHCTPYKLMIO — MNOABEepralT  MNpeaBapuUTenbHOMY — TEnroBOMYy
BO3OEWCTBMIO Mpu Momowwy obopyaoBaHusi, ykasaHHoro B 6.1, mocne u4ero, He
O0XMOasACh YCTAHOBIIEHWS CTaUMOHapHOrO pexvMa, C LUenbl  BbISBIIEHNS
TENMonpPOBOAHLIX BKIMHOYEHWU N TEPMUYECKN OAHOPOOHbLIX 30H, UX KOHGMIypaumm n
pa3mMepoB CHMMAIOT TemnepaTypHoe nomne ¢ NOMOLLBIO TEMNMOBM30pa N0 METOAMKE B
cootBetrcTBMM ¢ [OCT 26629, TepmopaguomeTpa urm Tepmoulyna. KoHTypbl
OCHOBHbIX TeMmnepaTypHbIX 30H MO pesyrnbkTatam TepmorpadmpoBaHns HAHOCAT Ha
MOBEPXHOCTb OrpadkaatoLLEn KOHCTPYKLUN.

Mpu HaTypHbLIX MCMbITAHWAX Cpasy MPUCTYMalT K W3MEPEeHWIo TemnepaTyp
MOBEPXHOCTEN W YCTaHaBMMBAKT TEPMUYECKM OOHOPOAHbIE 30HbI M MecTa
pacnoroKeHUst TEMMONPOBOAHbBIX BKITKOYEHWIA.
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7.3 Tennoeusop ycTaHaBNMBAOT TaK, YTOObl B rMofie 3peHuss nonana o
BO3MOXHOCTU BCS  KOHCTpyKUMs. T[lofydyeHHble Ha MOHMTOpE TepMorpammbl
dmKcupyloT ¢ momollblo doToannapata WM BugeomarHutodpoHa. [onyckaetcs
nosy4YeHe M306paxkeHUst BCEN MIoWaan UChbITyeMoro coparMeHTa orpakaatoLLel
KOHCTPYKLUM NocrieqoBaTeNbHbIM TepMorpadpoBaHMeM y4acTka.

7.4 Tlpu wnsMmepeHun TemnepaTtyp TEPMOLLYNOM BHYTPEHHIOK W HapPYXHYHO
MOBEPXHOCTU OrpaxgaroLlen KOHCTPYKL MM pa3busatoT Ha KBagpaTbl CO CTOPOHAMM
He 6onee 500 Mm. 30HbI C TENNONPOBOAHBIMM BKIHOUYEHUsIMU pa3buBatoT Ha bonee
MEerkue KBagpaTbl B COOTBETCTBMM C  KOHCTPYKTMBHBIMW  OCOBEHHOCTAMM
BblOpaHHbIX 30H. TemnepaTypy MNOBEPXHOCTM MW3MEPSAOT B BepLUMHAX 3TUX
KBagpaToB 1 HEMOCPEACTBEHHO HaNpPOTMB TEMNSONPOBOAHBIX BKIMIOYEHUA. 3Ha4YeHNA
TemnepaTyp HaHOCHAT Ha 3CKU3 OrpadkOaloLLEeN KOHCTPYKUMW. TOYKM C pa3HbIMU
TemnepaTypamMmn COEAVHAT M30TEpPMamMi, ONpedensoT KOHGUIypaLumio 1 pasmepbl
M30TEPMUYECKUX 30H. [Ns BbISIBNEHWA TEpMUYECKM OOHOPOAHbBIX Y4YaCcTKOB
JOMyCKaeTCs OorpaHN4MBaTbCA M3MEPEHNEM TeMMNEpPaTyp BHYTPEHHEN NOBEPXHOCTM
orpaxgaroLet KOHCTPYKLMK B Cllydae, €Civ U3MepUTb TEMMEepaTypy C HapYyKHOW
CTOPOHbI HEBO3MOXHO.

7.5 TlepBnyHble npeobpasoBaTtenm TemnepaTyp W TENsoBbiX MOTOKOB
pacnonaratoT B COOTBETCTBMU CO CXEMOWN pa3MeLLEHUst TepMomnap No CEYEHUIO 1 Ha
MOBEPXHOCTU OrpaXgarollen KOHCTPYKLUW M MOOKIMOYEHNS MX K U3MEPUTENbHOM
annapaType, npMmMep KOTOpoKn NpuBeaeH B NpurioxeHnn b.

[Mpn HeOGXOOUMOCTM CXEeMY Pa3MELLEHMS MEPBUYHBIX OATYUMKOB YTOYHSIIOT MO
pesynbratam TepMorpadmpoBaHUa MOBEPXHOCTU MUCMbITYEMOW OrpaxgaroLlein
KOHCTPYKLUN.

7.6 [na onpefeneHus TEMNMOTEXHWYECKUX XapaKTepUCTUK Ry, %y, R, ki
YacTu orpakgaroLent KOHCTPYKLMM, paBHOMEPHOW Mo TemrnepaTtype MoBEPXHOCTH,
npeobpasoBaTeny TemnepaTtyp W TENMOBbIX NMOTOKOB YCTaHaBMMBAOT He MeHee
4yeMm B BYX XapaKTEepPHbIX CEYEHUSIX C OQMHAKOBBLIM NMPOEKTHbLIM PELUEHVEM.

[ns onpeneneHus Rf TepMoaaTuMku pacrnonaraloT B LEHTPe TepMUYEcKM
0OHOPOAHbLIX 30H (bparMeHTOB OrpaXKOalLWEA KOHCTPYKUMW (MaHenen, nuwT,
BI0KOB, MOHOMMUTHBIX U KUPMUYHBIX YacTen 34aHui, OBepen) N OOMNOMHUTENBHO B
MecCTax C TeNfoNPOBOAHBLIMU BKITFOYEHMSAMU, B Yrrax, CTbIKax.

7.7 Tennomepbl He cregyeT yCcTaHaBMMBaTb B HEMOCPEACTBEHHOW 6M3ocTun ot
30H TEnnOTEXHWYECKON HEOOHOPOAHOCTW, TPELWWH, Lenen, OTOMUTENbHbIX WU
oxnaxgarLmx YCTPOUCTB, BEHTUMALMOHHBIX OTBEPCTUA. HapyxHYyl0 NOBEpXHOCTb
MCMbITyeMoro doparMeHTa B HaTypHbIX YCMOBUSX credyeT 3awmiarh, Hanpuvep, ¢
MOMOLLbIO 3KPaHOB OT [0XAOSA, CHera, NpsMOoro rnomnagaHus CosiHeYHbIX nyyen. [pu
yCTaHOBKEe TErnnoMepoB Ha oOrpeferneHHoM y4yacTKe WCNbITyemoro dparmeHTa
MpPoBepstoT HadexHocTb paboTbl Tenromepa (pacveToM no npegnonaraemom
TENnonpoBOAHOCTM Tennousonauum dparMeHTa) ¢ Tem, 4Tobbl yooCTOBEPUTLCS,
YTO BbIXOLHOW CUrHarn Tenrnomepa COOTBETCTBYET CpedHeMYy 3HAaYEHUIO MITOTHOCTU
TENMoBOro NoToka, NPOXoAsdLlero Yyepes dpparmeHT. Ecnm TemnepaTypHbI gaTymnk
He cocTaBnseT OAHO Lernoe C TernroMepoMm, TO NMPU UCCIe[OBaHUN BHYTPEHHEN
MOBEpPXHOCTWM ero clegyeT ycTaHaesnveaTb Mod  TenjoMepoM WM B
HenocpeacTBEHHOW 6M30CTUN OT Hero.

7.8 [Ons wu3MepeHns TepMUYECKOro COMPOTUBIIEHNS OTAENbHbIX CIIOEB
orpaxgarollen  KOHCTPYKLUUM  YYBCTBUTEMbHbIE  3NIeMEHTbl  TEPMOAATYMKOB
MOHTUPYIOT B CeYEHMsX no 7.6 B Tomwe dparMeHTa orpaxgarolent KOHCTPYKLNK
npu ero usrotoBreHMn ¢ warom 50-70 MM 1 N MHOTOCIIOMHBIX KOHCTPYKLMM
[OOMNOMHUTESNBHO - Ha rpaHnLax Ccroes.

7.9 Mpn HanMuMn B OrpaxaaroLLMX KOHCTPYKLUSIX BEHTUNMMPYEMbIX MpOCoeK
YyBCTBUTENbHbIE 3MIEMEHTBHI TEPMOOATUYMKOB YCTaHaBMMBAKOT C LUArOM He MeHee
500 MM Ha NOBEPXHOCTAX B LIEHTPE NPOCIONKN.

MpeobpasoBaTenu TENMOBbLIX MOTOKOB 3aKPEMMSIIOT HA BHYTPEHHEN U HAPYXXHOW
MOBEPXHOCTSAX MCMbITYEMOrO OrpaXKaeHUst He MeHee YeM MO [OBa Ha Kaxaoow
NMOBEPXHOCTU ¢ 0becnevyeHneM TEMMOBOrO KOHTAKTAa Mo MrioLaamn gaTyuka.



7.10 [Ona wn3mMepeHus TemnepaTyp BHYTPEHHEro BO3gyxa YYBCTBUTEMbHbIE
3IeMEHTbI TEPMOAATHMKOB YCTaHABMMBAIOT MO BEPTMKAIWN B LLEHTPE NOMELLEHMS Ha
paccTtosiHum 100; 250; 750 n 1500 mm ot nona n 100 n 250 mm ot noTosnka. [na
nomMelleHun BbicoTom 6Gornee 5000 MM TepmMogaTyuku ycTaHaBMMBaKOT MO
BepTMKanu gononHuTensHo ¢ warom 1000 mm.

Ona wnamepeHuss TemnepaTyp BHYTPEHHErO M HapyXHOro Bo3dyxa BOMmMaun
orpaxgaroLler KOHCTPYKLMM TepMOAaTYMKU yCTaHaBmmBatoT Ha pacctosHum 100
MM OT BHYTPEHHEW NMOBEPXHOCTU KaXKIOW XapaKTepHOM 30HblI U Ha paccTosHun 100
MM OT Hapy>XHOW NMOBEPXHOCTM HE MEHEE YEM [ABYX XapaKTepPHbIX 30H.

7.11 YyBCTBUTESNbHbLIE 3SIEMEHTbI TEPMOAATYMKOB MIIOTHO MPUKPENNAT K
NMOBEPXHOCTU UCMLITYEMOW KOHCTPYKLUN.

Mpn vcnonb3oBaHMM Tepmonap OOMYCKaeTCs 3aKpennsaTb MX Ha MOBEPXHOCTU
orpaxgarollerl  KOHCTPYKUMM C  MOMOLUBI  KIesWMX COCTaBOB: KOHTaKTOB
TEPMUYECKON MacTbl, MMMcCa UM NAacTUIMHA, TOMWMHA KOTOPbIX AOMMKHA ObiTb He
bornee 2 mMM. CTeneHb YepHOTbI MCMOMb3YEMbIX KMESLMX MaTepuarioB AOImKHA
ObITb OMM3Ka K CTENEHN YEPHOTLI MOBEPXHOCTY OrPadKOAIOLLEN KOHCTPYKLMN.

Mp oTOM  TEpPMOMETPWYECKMA  MNpoBOS OT  MecTa  3akpenseHust
YyBCTBUTENBHOIO 3fIEMEHTa OTBOAAT MO MOBEPXHOCTU OrpPaKaatoLLEN KOHCTPYKLUA
B HanpaBfieHUN M30TEPM MM MUHUMAIBHOIO rpagueHTa Temnepatyp Ha OfMHY He
meHee 50 anameTpoB nposoga. CoNpoTMBIEHNE 3MEKTPUHECKON U30MSLMN MeXay
Lenbio TepmonpeobpasoBaTens M HapyXHOW MEeTarIM4eckon apMaTypon LOImKHO
OblTb He MeHee 20 MOmM npu Temnepatype (25+10) °C wm OTHOCUTENBHOW
BnaxHocTu Bo3ayxa ot 30% o 80%.

CBoboaHble KOHLIbI TepMonap NoMeLLaloT B TepmocTaT ¢ Temnepatypon 0 °C.
JonyckaeTca ucnonb3oBaTbh B KayecTBe TepMocTaTta cocyq Obtoapa. [Npu aTom B
HeM JOIDKHbI ObITb O HOBPEMEHHO Nap, Boda 1 nes AUCTUNNMPOBAHHON BOAbI.

Tepmonapbl MOAKMOYAOT K BTOPUYHOMY M3MepuTenbHOMY npubopy udepes
NPOMEXYTOUHbIN MHOFOTOYEYHbIN NepeknoYaTerb.

7.12 [Ona wusmepeHus NMOTHOCTU TEMSoBOrO MOTOKA, MPOXOOsLLEro 4vepes
OrpaxkgaroLLyt0 KOHCTPYKLMIO, HA €€ BHYTPEHHEN NMOBEPXHOCTM YCTaHaBMMBAIOT MO
ogHOMy npeobpasoBaTernto TEMNIOBOO MOTOKA B KaKOOW XapakTepHOM 30He (CM.
pucyHok 3). lNpeobpa3oBarteny TEMMOBOro MOTOKA Ha NMOBEPXHOCTW OrpaxdaroLLen
KOHCTPYKLUM 3akpennstoT B cootTBeTcTBUM ¢ TOCT 25380.

PucyHok 3 - Cxema namepeHus nfIOTHOCTU TEMNSIOBOTo
noToka
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1 - orpaxgarowas KOHCTPyKUMS; 2 - npeobpasoBatenb TEMMOBOMO MOTOKa; 3 -
nameputenb JMC; iy, Ly - TEMNEpaTypa BHYTPEHHETO U HapPYXHOIO BO34YXa;
Tari» Tint, Tint - TEMAepatypa HapyXHOW, BHYTpPEHHE MOBEPXHOCTEN

orpaxgaroLLieit KOHCTPYKLMKM 1 Nof, npeobpasoBaTenemM COOTBETCTBEHHO; Ry, Ry -
TEPMUYECKOE COMPOTUBIIEHNE OrpaXgatollert KOHCTPYKUMM U npeobpasoBaTens

TENnoBOro MoToKa COOTBETCTBEHHO; ¢y, §7 - MIOTHOCTb TEMMOBOrO MOToKa 4O W
rnocre 3akpenneHus npeobpasosaress

PlﬂcyHOK 3 - Cxema n3mMepeHna NIoTHOCTU TEMJSTOBOIo NOTOKa

7.13 [Ona u3sMepeHus pasHOCTM [aBMNEHWs BO34yXa KOHLbl LUMAHroB OT
MWKpPOMaHOMETpa pacnosiaraloT Nno 00e CTOPOHbl WUCMbITYEMOW KOHCTPYKLMM Ha
ypoHe 1000 mm OT nora.

7.14 Turporpadbl, MrpoMeTpbl, acnUpaLnoHHbIE NCUXPOMETPLI U TepMorpadbl,
npegHasHaveHHble AfA  KOHTpPONnd M perynMpoBaHusi  Temnepatypbl U
OTHOCMUTENMBHOW BMaXHOCTW BO34yxa, YCTaHaBMMBAKOT B LIEHTPE MOMELUEHUS Unn
oTCeKa KnMmaTtn4eckon kamepbl Ha BelcoTe 1500 mm OT nona.

7.15 Tpn ncnbITaHNsX B KNMMaTMYECKOW Kamepe mnocre MpoBEPKM FOTOBHOCTU
obopynoBaHMS U M3MEPUTENbHBLIX CPEACTB TEMMbI U XOMNOAHBLIN OTCEKU C
MOMOLLBID repMETUYECKUX [ABeper M30NMpYylT OT HapyxHoro Bo3ayxa. Ha
perynupytoLLen annapatype ycTaHaBnmMBatoT 3afaHHble TeMnepaTypy M BNaXHOCTb
BO3[yXa B KaXOoM OTCeKe W BKMYalT XONMoAwurbHOe, HarpeBaTefibHoe U
BO3yXOYyBriaxHsoLLee 0bopyaoBaHMe KaMepbl.

8 NpoBeneHue ncnbiTaHUK

8.1 lNpn npoBegeHnn mcnbiTaHUM B NabopaTopHbIX YCrOBUSAX TemnepaTtypy u
OTHOCUTEMbHYI0 BMaXHOCTb BO3[Qyxa B OTCEKax KMMaTU4EeCKOW Kamepbl
NnoaaepXu1BaloT aBTOMATUYECKU C TOYHOCTLIO +1 °C 1 £5%.

8.2 TemnepaTypy W nMOTHOCTb TEMMOBbIX MOTOKOB M3MEpsoT nocre
OOCTWKEHUS B UCMbITYEMOWN Orpagarollel KOHCTPYKLMKM CTauMOHAPHOTO WNu
GrmM3Koro K HeMy pexvima, HacTymnreHue KOTOPOro OnpeaenstoT Mo KOHTPOSbHbIM
N3MepEHNAM TEMNEPATyp Ha NOBEPXHOCTU U BHYTPU UCMbITYEMOW KOHCTPYKLIUN.

Mocne ycTaHOBMEHUss B OTCeKax KIMMAaTMYECKOW Kamepbl —3aJaHHOW
TemnepaTtypbl BO3Jyxa M3MEpeHVsl MPOBOAAT AN OrpaXaatoLmx KOHCTPYKLMA C
TennoBown uHepuuen He Gornee 1,5 He MeHee yem 4yepe3 1,5 cyT, C Tenrnoson
nHepumer ot 1,5 0o 4 - yepes 4 cyT, C TeNnoBown nHepumen ot 4 0o 7 - Yyepes 7 CyT,
N C TENoBOWN MHepLUmen cBbile 7 - Yyepes 7,5 CyT.

3Ha4yeHVs TennoBON MHepLUuM [} orpagaloLyx KOHCTPYKLUIA onpedenstoT no

thopmyre
D=R151 +Rz.5‘2 +...+Rn.5'n, (8.1)

roe &y, Ai, ., ®y - TepMudeckue COMPOTMBIEHUA OTAEMbHbLIX CroeB

orpakaaroLLieii KOHCTpyKuuu, M2 -°C/BT, onpegernsiemble Nno gopmyre
Ho=8;1x, (8.2)

roe &; - TONWMHa i -ro cros, M;

*; - pacyeTHblil KO3(ULIMEHT TEMnonpoBOAHOCTU i-ro cros, BT/(m-°C),
npyHMMaembIn No npunoxexuto 1 [3];

&, &, .. & - pPacyeTHble KOSCb(bVILI,VIeHTbI TennoycBOeHNA MarepuarnoB

OTAEenbHbIX CrOEB orpaxaarolwen KOHCTpykuuu, BT/(MZ:-°C), npuHumaemble no
npunoxeHuto [ [3], Npy OTCYTCTBUM [aHHbIX Ha MaTepuan orpaxkaeHus s
onpeaensioT no gopmMyrne
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&= 0,27 [hog(cg +0,0415w) | (8.3)

roe » - pacyeTHbld KO3GUUMEHT TEMMONpoBOAHOCTM Martepuana, Bt/(m-°C),
onpeaensoT no npunoxeHuto E [3];

£ - MAOTHOCTb MaTtepuara B CyXoM COCTOsiHUM, Kr/M2 , onpeaenstoT no FCOCT
17177;

£ - ygenbHasd TEenroeMKOoCTb MaTepuarna B CyxoMm cocTosiHun, kIx/(kr-°C),
onpegenstoT no FOCT 23250;

@ - pacyeTHbIN KO3hdMUMEHT MacCOBOro OTHOLLEHMS BrarM B MaTepuvane, %,
onpenenatoT no FOCT 17177, TOCT 24816.

Yncro namepeHun npy cTauMoHapHOM pexvme AO0SPKHO ObiTb He MeHee 10 npu
obLLen NPOAOIMKATENBHOCTU U3MEPEHUIN HE MeHee 1 CyT.

8.3 VcnbiTaHns B HaTypHbIX YCIIOBUSIX NPOBOAST B MEPUOAbI, KOrda pa3HOCTb
CPEOHECYTOYHbIX  TeMmepaTyp HapykHOro W BHYTPEHHEro Bo3gyxa MU
COOTBETCTBYHOLMIA TEMMOBOM MNOTOK oOOecnednBaloT MoOfydeHue pesynbTata C
norpeLHocTbIo He 6onee £15% (cm. npunoxexuve IM).

MpoaomKUTENBHOCTL M3MEPEHUA B HATYPHbIX YCIOBUSX OMPenenstT Mo
pesynbTatam npeaBapuTENbHOA 00paboTkM  [aHHbIX  M3MepeHuid B xofe
UCMbITaHWA, MpPU KOTOPOW YYUTLIBAKOT CTABWUNMBHOCTL TEMMepaTypbl HapyXHOro
BO3yxa B MEPVOA UCMbITaHUA U MpefLecTByOLME OHU U TEMMOBYK MHEPL MO
orpakgatoLLe KOHCTPYKL UK.

KoHTporbHyto 3anncb TemnepaTypbl U BIaXXHOCTWM BHYTPEHHErNO BO3Ayxa npwu
nomoLLy Tepmorpadha BeayT HenpepbIBHO.

8.4 lpn OTCYTCTBUM CUCTEMBI aBTOMATU3MPOBAHHOIO cbopa OnbITHBIX AaHHbIX
TemnepaTypbl M NIOTHOCTW TEMMOBbIX MOTOKOB M3MEPSIOT KPYIMOCYTOYHO Yepes
kaxgble 3 4 (0; 3; 6; 9; 12; 15; 18; 21 ). BnaxHOCTb BO34yxa B MOMELLEHN UMK
OTCEeKe KNMMaTU4YECKOM KaMepbl U3MepsItoT vepes kaxxable 6 4 (0; 6; 12; 18 u).

PesynbTaTtbl M3MEpeHWUn 3aHOCAT B >KypHan HabmogeHun, dopma KoToporo
npueegeHa B npunoxexHun .

8.5 [Ona ycTaHOBMNEHWs COOTBETCTBUS 3KCMEPUMEHTAsbHbIX  3HAYEHUN
COMPOTMBIIEHUST  Tensonepegadye HopMupyembiM  TpeboBaHusiM — onpepenstoT
COCTOSIHME OrpakaaroLLen KOHCTPYKL MK (TOMNWMHY M BNAXHOCTb MaTepuaros Crioes,
BO3yXOMPOHULLIAEMOCTb CTbIKOB) M YCIIOBUSI MCMbITAHWN (Pa3HOCTb [OaBfEeHWN
BHYTPEHHErO 1 HAPY>XHOIO BO34yXa, CKOPOCTb BETPA).

BriaxHoCTb  MaTepuanoB  UCMbITYEMbIX  OfpaXdalWwmxX  KOHCTPYKLUMA
onpedensdlT MO OKOHYaHWM TEMOTEXHUYECKUX wucnbiTaHui. [pobbl  GepyT
wnssiMoypom m3 cTeH Ha BbicoTe 1,0-1,5 M OT ypOBHsI nona, M3 MOKPbITUA - B
TEPMUYECKM OAHOPOAHbIX 30Hax. Mdarkme yTenrmTeny BbIpe3aloT HOXOM WK
N3BEKAKT MeTarnMYeckum Kptoukom. Mpobbl cobupatoT B OIOKCbI 1 B3BELLMBAOT
Ha aHanMTUYECKUX Becax B OeHb UX B3ATMA. BbicywwmBaHue npob 4O NOCTOSHHOM
Maccbl, B3BELWMBAHME WX W pacyeT BMaXHOCTM MaTepuarioB nNpoBOAAT B
cootBetcTBUM ¢ [OCT 24816.

Ona 6eTOHHbIX OrpaXKgaltLWmMX KOHCTPYKUWMA 3TM U3MEPEHWS MNpoBOAAT B
cooteetcTBumM ¢ FOCT 21718.

BosgyxonpoHuuaemMocTb Orpakgarollert KOHCTPYKUuM B NabopaTopHbIX U
HaTypHbIX YCIOBMAX OMpedenslT [0 Hayana win  nocre  3aBepLueHus
TENNOTEXHNYECKMX UCNbITaHu B cooTBeTCcTBMM ¢ [OCT 31167.

PasHocTb OaBreHuid BHYTPEHHENO M HapY>KHOMO BO34yXa M3MEpSoT BO Bpems
UCNbITaHWA B NabOpaTOpHbIX YCIIOBUAX O4MH Pa3 B CYTKU, @ B HATYPHbIX YCIIOBUSX -
yepes Tpu Yaca 1 pesyrnbTaThl 3aHOCAT B OTAESbHBIN XXypHar.

CKOpoCTb M HampaBrieHne BeTpa WM3MEpSIoT Ha TEppUTOPUU UCHMbITYEMOro
30aHusa YeTbipe pasa B cyTku (0; 6; 12; 18 4) Ha paccTosHUM OT nonyTopa 40 OBYX
BbICOT 34aHUsi N Ha PacCTOSHUM OAHOW BbICOTbI ANA 34aHWN B AeBATb M Oornee
ATaxXen.

[onyckaeTcsi nNpuMHMMaTb CKOPOCTb W HamnpaBfieHWe BeTpa MO  AaHHbIM
onvxanLLen meTeocTaHL uN.
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8.6 lMpu HamMuum cucTembl aBTOMaTU3MPOBaAHHOIO cHopa M KOMMbIOTEPHOW
06paboTKM  OMbITHbIX  AaHHbIX  JrIeKTpUYEeCKMe [daHHble Tennomepa W
TEeMnepaTypHbIX AaT4yMKOB CriedyeT PperncTpupoBaTbh HEMPEPbIBHO WM Yepes
onpeferneHHble NHTepBasbl B TEYEHNE HECKOSbKMX MOMHbIX AHEN. MakcumanbHbIv
nepvog BpeEMEHW Mexay ABYMS 3anvMcsiMM M MUHMMAarbHas NPOLOSTKATENBHOCTb
NCNbITAHWIA 3aBUCUT OT:

- CBOWCTB WCMbITYEMOrO bparmeHTa (TSDKENbIN, NErkKui, BHYTPU UM CHAPYXM
Tennon3onsauum);

- TemnepaTtypbl MOMELLEHUS] U HAPYXHOW TeMnepaTtypbl (CpegHeNn N OTKITOHEHNI
00 1 BO BPEMSI UBMEPEHUST);

- MIPUMEHEHN MeToAa aHanmsa.

Mone3Ho perMcTpupoBaTb AaHHbIE TaK, YTOObI UX MOXHO ObINIO MCNOMb30BaTb
09 KOMMbIOTEPHBIX aHanNM30B C NPUMEHEHMEM METOA0B, KOTOPblE PaCCMOTPEHbI B
9.3. PekomeHayeTCcsa NpoBOAUTbL pPerucTpauuio yepes onpenerieHHble UHTepBarbl
BPEMEHW, paBHble CPEAHVM 3HAYEHUSIM HECKOIbKUX M3MEPEHU, NPOBEAEHHbIX B
©ornee KOPOTKME MPOMEXYTKN BPEMEHMN.

WHTepBanbl 3anuncen 3aBUCAT OT npumeHsiemoro metoga (cm. 9.3). Tunosble
WHTepBarnbl cocTaBnsaloT obbivHO oT 0,5 4o 1 4 Ana meToga ycpeoHeHus U MoryT
ObITb MeHbLLE ANs AMHAMUYECKOrO METOAa.

9 O6paboTKa pe3ynbTaToB

9.1 O6wme pacyeTHble dopMynbl ANs onpeaesieHUs TensoTeXHUYe CKUxX
XapaKTe pucTmK

9.1.1 ConpoTuBneHve Tennonepegadye £y Ans TePMUYECKU OOHOPOOHOW 30HbI
orpakgatoLLet KOHCTPYKLIUM BbIYMCNSIOT NO dhopMyre

Ry =Ry + Ry + Ry =y ~Tom )9y *Tine ~Tame ) @p + Ty ~tam)iap = Uy ~fn)lay
, (9.1)
roe R, K, - CONpOTVBMEHMs Tennonepenaye COOTBETCTBEHHO BHYTPEHHei U
Hapy>kHOW NOBEPXHOCTEN orpaxaaroLei KOHCTpyKUmK, M2 -°C/BT;

A, - TepMuyeckoe COMPOTUBINEHME OOHOPOAHON 30Hbl OrpakdaloLLei
KOHCTpyKUuK, m 2 -°C/BT;

i W £,; - CPeOHMe 3a pacyeTHbI Nepuos U3MEPEHUI 3HaYeHUs! TeMnepaTyp
COOTBETCTBEHHO BHYTPEHHErO 1 HapyxHoro Bo3ayxa, °C;

Tint U 7,4 - CPEOHVE 3@ PACHETHLIN Nepuos M3MEPeHWUn 3HaYeHus TeMneparTyp
COOTBETCTBEHHO BHYTPEHHEN W HapYXHOW MOBEPXHOCTEN  OrpaxgaroLlen
KOHCTpYKLWK, °C;

'?'f - CcpeaHAA 3a paC‘-IeTHbIVI nepuoa m3smMepeHua d)aKTM‘-IeCKaFI MMOTHOCTb

TennoBoro notoka, Br/m 2, onpegensiemasi no cdoopmynam (9.5) unm (9.6).

9.1.2 T[pvBeoeHHOEe COMPOTMBrEHWE Tenronepenade &  orpaxaatoLLeil
KOHCTPYKLWM,  UMEIOLEN  HEepaBHOMEPHOCTb  TeMnepatyp  MOBEPXHOCTEW,
BbIYMCAAOT Mo hopmyne

Rh = AIS 41 Ryy), (92)

roe A - nnowanb UCMbITLIBaeMO orpaxkaatoLLen KOHCTPYKLMM, M2 ;
A - nrowaob XapakTepHOM W30TEPMUYECKOW 30HbI,  OMnpeaenseMon
nnaHMeTpuUpoBaHneM, M2 ;

Ry - conpoTvBrnieHve Tenmronepegadve xapakTepHon 30Hbl, MZ-°C/Br,
onpeaensgemon no copmyrne (9.1).



9.1.3 KoaddmumeHT Tennonepenaun kp TEPMUYECKN OOHOPOLAHON 30HbI
orpaxkgaroLLen KOHCTPYKLIMM BbIYMCSOT No copmyne

ko =5 ltme ~fop) . (9.3)

9.1.4 TepMu4eCcKoe CONPOTUBIIEHNE Fj 1 KOIMMNLIMEHT TENMONPONYCKaHNaA &
TEPMUYECKM OAHOPOLHON OrpaXkaatoLLen KOHCTPYKLUM BbIYUCTISIOT NO dropMyram:

Ry = (Tt ~Tom :'-"If?f ; (9.4)
ke =ap T —Ton). (9.5)

9.2 AHanu3 pe3ynbLTaToB MPU OTCYTCTBMU CUCTEMbl aBTOMaTM3MPOBaHHOIO
c6opa u KoMnbIoTEe pHOM 06pPabOTKMN IKCNyaTMpye MbIX 30aHUN

9.2.1 CpegHiolo 3a nepvog U3MepeHUn hakTUYECKY MIIOTHOCTbL TEMOBOro
noToka ¢ y onpeaenstoT no opmynam:

g5 =g Gt Lot MMt oy )~ @ (B ~ Ry )] = [T is — Tayg V[ 7ss — Tame) — (R + Ryy)]
. (v.0)

[na orpaxgatrowen KOHCTPYKLUMU C  3aMKHYTOM BO34YLUHOM MPOCIIONKOWN,
npuneralowern K BHYTPEHHEMY TOHKOMY CJIOKO, Ha KOTOPOM YCTaHOBIIEH
npeobpasoBaTernb TEMMOBOro NOTOKa:

g5 = gll+ (Rf * Ra.f:‘ JlI[:R.s:' * RI * DjRa.{)] , (9.7)

roe fint, fy , Tint, T - 10 (9.1);
¢ - CPeAHan 3a pacyeTHbIN Nepuoa U3MepeHHast NMOTHOCTL TEeNoBOro NOToKa,

Br/mZ;
R; - Tepmuyeckoe conpoTvBrieHne npeobpasoBaTens TEmnsoBoOro MNOTOKa,
onpeaernaemoe o ero NacnopTHbIM AaHHbIM, M2 -°C/BT;
- TepMUYecK NPOTUBIIEHWE CIOSI, MPUKPENISIFOLLErO N BaTesb
R, -Te €cKoe cornpo EeHue cIo ennsoLero npeobpasosarte
TEennosoro noTtoka, M2 -°C/BT, onpeaensemMoe pacHeToM;
;- COMPOTUBIIEHME TEMNNOOOMeEHY BH HHEl MOBEPXHOCTW OrpaXxaaroLLen
K, - conpo eHVne Tennoobme €HHeN MOBEpPXHOCTU orpaxajaroLle

KOHCTPYKUMM, MZ-°C/BT, onpegensemMoe pacyeTHbIM NyTeM Mo CPeaHWM
3HayeHusMm fmt, Tint
n ¢ . [lonyckaeTcsi B NepBOM NPUBIVIKEHWN MPUHUMATL €ro paBHbIM HOPMUPYEMOMY

3HayeHuo 0,115 mZ-°C/BT;
R] - Tepmuuyeckoe COMPOTVBIIEHWNE COSI OTPaXKOatoLLert KOHCTPYKLIMM MeXy

BHYTPEHHel NOBEePXHOCTLI0 M BO3AYLLUHOWM npocroliko, M2 -°C/BT, onpegernsemoe
pacyeTom;

T;i - TemnepaTypa MOBEPXHOCTW npeobpasoBaTenis TemnoBOro MOTOKa,
obpalLeHHasn BHYTpb nomeleHus, °C, namepeHHasi Mpyn UCnbITaHKAX;

R,; - TepMuyeckoe COMPOTMBIIEHNE 3aMKHYTON BO3AYLUHOW MPOCIIONKM, M2
-°C/BT, onpegensemMoe no tabnmue 7 [3].

[lns BEHTUMNMPYEMOW NPOCIonkn K, onpeaenstoT no dopmyne

Rop = 086f(ay +a,), 9.8)
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roe o =55+ 57v;
¥ - CKOPOCTb ABWXEHMSI BO3Ayxa B MPOCIIOVKe, onpeaernsieMast no onbiTHbIM
[AaHHbIM UM pac4yeToMm, M/C;

o, - KO3(PMUWUEHT Fy4UCTOro TennooGMeHa, onpedensiemMblii pacyeTHbIM

nytem, Bt/(m2-°C).

9.2.2 Tepmuyeckoe CONPOTUBIAEHNE OTAESbHbIX Cri0EB  OrpakgatoLLen
KOHCTPYKLIUMM onpeaensitoT no dopmyre

R =Ahrigy, (9.9)

roe A7 - pa3HOCTb TeMnepaTyp Ha rpaHuuax crios, °C;

¢y - TO Xe, 4TO B cpopmyriax (9.5) u (9.6).
C uenbio comocTaBreHust (HakTUYECKUX 3HAYEHWI  TENSoNPOBOAHOCTM
MaTepuarnoB, MWCMOMb30BaHHbIX B KOHCTPYKUUM, C MPOEKTHBIMA 3HA4YEeHUsIMM

TENMonpoBOAHOCTL MaTepuana crost »; ornpegenstoT no dopmMyrne
Mo =8 1Ry (9.10)

roe &; - TONWMHA Cros, M.

9.2.3 MNpu 0bpaboTke pe3ynsTaToB UCMLITAHWMIA B abopaTopHbIX YCIOBUSIX B
KNMMaTMYECKMX Kamepax C aBTOMAaTUY4ECKUM perynMpoBaHWeM TemnepaTypHo-
BMaXHOCTHbIX PEXMMOB 118 pacyeTa CONpoTMBEHUs Tennonepeaadye Ansa Kaaoro
ceyveHus 6epyT 3HayYeHns TemMnepaTyp U NIIOTHOCTM TENSOBbLIX NMOTOKOB CpefHue 3a
BECb Nepuog UCMbITaHWNA.

Mpn o06paboTke pe3ynbTaToOB HATYpPHbIX WCMbLITAHWA CTPOST  rpadwiku
M3MEHEHNS1 BO BPEMEHW XapaKTepHbIX Temnepatyp MW MIOTHOCTU TEnnoBblX
MOTOKOB, MO KOTOPbLIM BbIBUpatoT neprodbl ¢ Hanbonee yCTaHOBMBLLUMCS PEXMOM
C OTKIIOHEHVWEM CPefHECYTOYHOW TemnepaTypbl Hapy>HOro Bo3gyxa OT CpegHero
3HaveHus1 3a 3TOT nepuog B npegenax £1,5 °C 1 BbIMMCNAIOT cpefHMe 3HadYeHus
CONpPOTUBIIEHNA Tenronepegaye Ans Kaxaoro nepuoga.

Obwasa NpodomMKMTENBHOCTL ATUX PacyYeTHbIX MEePUOAOB AOIMKHA COCTaBMATb
He MeHee 1 CyT ANnsa orpakgaloLmx KOHCTPYKLMI C TENIOBON MHepLuen He bonee
1,5 1 He MeHee 3 CcyT - 4N KOHCTPYKLUUIA ¢ BornbLuen TENIOBON MHEPLINEN.

9.2.4 [oBepuTernbHbIl UWHTEpPBaN onpeaerieHns 3HadeHun COnpOTUBIEHUS

Tennonepegave Ru,i BbIYMCAAOT Mo hopmyne
Ro; = Rg ARy (9.11)

roe Ry - cpedHee conpoTMBrieHMe Tenronepenade, oOnpeaerneHHoe npu
UCTbITaHUSX OrpaXkaaloLLEn KOHCTPYKLMKM no doopmynam (9.1), (9.2), m2-°C/BT;
ARy - cymmapHas abCorioTHas MOrpellHOCTb  pesyrsTata  WCTbITaHus,

BblYMCNEHHAA No npunoxeHuto I, m 2 -°C/BT.

9.25 OTHOCUTENbHAsA NOrpeLUHoOCTb onpeneneHnsi COMpOTMBIIEHUSA
Tennonepegade orpaxgarollend KOHCTPYKUMM [OaHHbIM METOAOM He [OorpKHa
npesbiwaTtb 15%.

9.2.6 [lonyyeHHble B pesynbTaTe WUCMbITAHUA 3HAYEHUs COMPOTUBIIEHUS

Tennonepegaye &5 wu RE OOIMKHbI OblTb HE MeHee 3HaYeHV, YyKasaHHbIX B
cTaHgapTax, TY Ha orpaxgaroLme KOHCTPYKLMU UMM MPOEKTHBLIX 3HAYEHUIA.
KoadbdmumeHT TennoTexHn4eckon OaHOPOAHOCTI OrpaxaatoLLet KOHCTPYKLIUA

r =R} /Ry, yuuTblBalOLMIA BIMSHME CTLIKOB, oBpamnsiioumx pebep U ApyrUx
TENSONPOBOAHBIX BKIMOYEHWUN, OOIDKEH OblTb HE HMKE 3HAYEHWI, NPUBEOEHHbIX B

3]
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9.2.7 [Ona ycTaHOBNEHUsT COOTBETCTBUS OMbITHLIX 3HAYEeHUNn Temneparyp
BHYTPEHHEW MOBEPXHOCTU HOPMUPYEMbIM 3HAYEHUAM, MOMyYEHHbIEe B pesyrbraTe
UCMNbITAHWIA, TEMMNEPATYPbl BHYTPEHHEN NOBEPXHOCTU OrpaXOeHWs NepecymTbiBaoT
no NpurnoxeHuto E Ha pacyeTHble TeMNepaTypbl HAPYXHOTO U BHYTPEHHETO BO3Ayxa

£ W i, NPUHMMAEMbIe ANS KOHKPETHOTO BIUAA 3A4aHUS U KIIMMATUYECKOro paiioHa
B cootBeTcTBUM ¢ TOCT 12.1.005 1 npoekToMm.

9.3 AHanus pe3ynLTaToB, NOMY4Y€HHbIX B HaTYPHbIX YCNOBUSAX C MOMOLLULIO
aBTOMaTM3MPOBaHHOIO c6opa 7] KOMMNbITE PHOM obpabotku
3KCne pUMeHTanbHbIX AaHHbIX

B coortBeTcTBUM C TpeboBaHMSIMM HACTOSLLIEro CTaHdapTa BO3MOXHbl [Ba
MeTO4a aHanmM3a HaTypPHbIX JAHHbIX:

1) Tak HasbiBaembl "MeTod YycpedHeHus", KOTOpbIA MOBbIWAET KpUTepun
KayecTBa M3MEPEHUS N MOXET COKpaTUTb MPOAOIKUTENBHOCTb WCMbITaHUA Ans
dparMeHTOB CO cpegHer M OomblioV TEnroBOW WHepuuerd Npu  pasinyHbIX
BHYTPEHHUX 1 HApY>KHbIX TeMnepaTypax;

2) pMHamuyeckuin metog (cMm. npunoxenue XK).
MeToa ycpeoHeHUsi onucaH Hke.

9.3.1 C60p AaHHbIX HaTypPHbIX U3Me peHUn

OrekTpuyeckne AaHHble TenroMepa W TemnepaTypHbIX AaTYMKOB crieayet
perMcTpmpoBaTb HEMPEPBLIBHO UMM Yepe3 onpefeneHHble UHTEpBanbl BPEMEHW B
TEeYEeHMe HEeCKONbKMX MOMHbIX AHel. MakcumanbHbld nepuon BpPEMEHU Mexay
OBYMS 3anNnCAMM U MUHUMarbHas NPOAOIKUTENBHOCTb UCTbITAHWIA 3aBUCAT OT:

- MPVPOLHbIX CBOWCTB 3rieMeHTa (TSHKEnbl, NErkui 3MEMEHT, BHYTPU WM
CHapy»xu usonsauun);

- TemnepaTypbl MOMELLEHUS] U HAPYXHOW TemnepaTypbl (CpeaHen U OTKIOHEHWI
[0 1 BO BPEMSI UBMEPEHUS);

- MPUMEHSIEMOrO MeTo4a aHanmaa.

MyHVMManbHas MPOAOIKATENBHOCTE UCMBITAHUA - 72 4 (TpU [JHSA), ecrm
TemnepaTypa OKpyXXatoLlew cpefbl, B KOTOPOW YCTaHOBIIEH TEMNsiomep, SABMSETCH
cTabuneHon. B npotnBHOM cnydae aTOT nepuop MoxeT ObiTb Gornee cemn AHEN.
OpfHako OeNCTBUTENBHYIO NPOJOITKATENBHOCTL UCMLITAHUST CrieqyeT onpenensTb,
NPUMEHSI KPUTEPUM K 3HAYEHWUSIM, MOSNYYEHHBIM B TEYEHME LIMKITa UCMbITaHNsA. OTK
3Ha4YeHus1 creayeT OnNpenensiTb, He NpepbiBast Npouecc coopa JaHHbIX.

MonesHo perMcTpypoBaThb AaHHble Tak, YTOObl X MOXHO ObINIO MCMONb30BaTh
ON9 KOMMbIOTEPHbIX aHanmn3oB. PekomeHOyeTca NpOBOAWUTL perucTpauuio yepes
onpederneHHble UHTepBarbl BPEMEHM, SBRSOLLMECS CPeoHMMM  3HAYEHUAMMN
HECKOIbKUX M3MEPEHUIA, MPOBEAEHHBLIX B Bornee KOpOTKME NPOMEXKYTKM BPEMEHMN.

WHTepBanbl 3anucen 3aBUCAT OT MpUMEHSieMOro metoga aHanm3a (cm. 9.3).
TunoBble MHTEpPBasbl COCTABNAKOT OOLIYHO OT Mofyvaca 4O O4HOro 4Yaca Aans
YCPEAHEHHOro U MOTYT ObITb MEHbLLE - AN AMHAMUYECKOro MeToaa.

MHTepBan BbIGOPOYHbLIX M3MEPEHUA OOoimkeH OblTb MeHee MOMOBUHbI
HaMMeHbLUEN NOCTOAHHOW BPEMEHN LaTYNKOB.

9.3.2 MeToa ycpeaHeHUs1
[aHHbIi MeTon npegnornaraeT, YTO XapakTEPUCTMKN  TEMnonpoBOOHOCTH,

3Ha4YeHnst KoadhdpmumeHTa TEnnonpoBOAHOCTYU &j n  KoadpdmumneHTta

Tennonepenadun kﬁ- MOXHO Nnony4uTtb AeneHnem cpenHero 3Ha4deHuda ynerbHoro
pacxona TensioBoro noToka Ha CpefH pa3HOCTb TemMneparyp, npudem cpenHee
3Ha4yeHne nony4arT 3a 40CTAaTOYHO ANNTENbHbIN nepmnoa BpemMeHW. Ecnn nHoekc

J sBnseTca nopsgKoBbIM HOMEPOM KOHKPETHLIX W3MEPEHWN, TO 3HadYeHue
TENNOTEXHUYECKUX XapaKTepUCTUMK diparMeHTa nonyvalT U3  cregylowmx
YPaBHEHUI:

- CONpOTUBIEHWE Tennonepesaye

n n
Ry = _lecf‘mrj _5911_}':"" Zl'g_j ; (9.12)
j= j=

- TEPMUYECKOE COMPOTUBIIEHNE
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n n
Ry = Zl(Tmfj - Texfj:'-'f Zif?j ; (9.13)
= =

- KO9(hpmLMEHT TennonponycKaHus

n n
ky = Z-‘I_j ! (Tmf_j ™ Terfj:' ; (9.14)
i=l J=

- KO3 hdhmUMEHT Tennonepeaaydn

H n
ky = _Zlcsfj- / _Zi(f‘mrj ~faw ). (9.15)
J= J=

Ecnn paHHbI pe3ynbTaT MOACHUTLIBAKOT MOCIE KaXdoro W3MepeHusi, To
nory4YeHHble pesynbTaTbl aCMMATOTUYECKN NPUOIKAOTCS K pearibHOMY 3HaYeHMHo
TENroTEXHUYECKON XapakTepUCTUKW. ACUMMNTOTUYECKOE 3HadeHne O6rmnsko K
pearnbHOMY, eCiin BbIMOMHATCS CreayoLme YCroBus:

a) TENMOEMKOCTb 3NieMEeHTa SBNSETCA OAMHAKOBOW B KOHUE M B Hadane
n3MepeHud, Te Xxxe TemMnepartypbl U OQUHAKOBOE pacnpenerieHne Bnaru,

6) TennomMep He noasepraeTcd npAaMomMy CONMHEYHOMY o6nyquv|+o.
Cne,u,yeT OTMETUTb, YTO MOXHO NONYy4YUTb WNCKaXXeHHbIN pesynbrar, ecnu
COInHue ocBellaeT Hapy>XHYH NMOBEPXHOCTb cbparmeHTa. Ona n3mMepeHuna 3Ha4YeHUn

K W k. aMMCCMOHHas cnocobHOCTL AaTyuka TeMnepaTypbl NoBepXHOCTU GyaeT B
obLIeM OTIMYaTbLCA OT TOW e XapaKTepUCTUKU ONA 3alUMLLEHHON MOBEPXHOCTH,
[aBasi UCKaxkeHHoe MokasaHue. HapyxHasi TemnepaTypa oKpy»atollei cpeabl npu

N3MEPEHNN 3HaYEHUS Ay OBbIMHO HE YYMTbIBAET BO3OEMCTBUE COSNHEYHbIX Jydel
Ha HapYKHYH NOBEPXHOCTb parMeHTa;

B) TEennonpoBOAHOCTb pparMeHTa BO BpemsA WCMbITaHUs [OmkHa ObiTb
NOCTOSAHHOW.

Ecnm 3T ycrnoBusi He BbINOMHAKOTCS, MOXHO MONYYUTb HEBEPHbIE Pe3yNbTaThl.

Ona nerknx anemMeHTOB, YAENbHas TEMMOEMKOCTb KOTOpbIX Ha efuHuuLy

nrowaan MeHee 20 k(M2 -°C), pekoMeHAyeTCs NPOBOAUTbL 3TOT aHanM3 TOMNbKO
C UCMNOMb30BaHMEM [aHHbIX, MOMyYEeHHbIX HOYbKD (Yepe3 oAuH Yac nocre 3axoda
COnHUa [0 BOCX0Aa), YTOoObl n3bexarb BIUSIHUA COSHEYHbIX Nyyein. McnbiTaHue
MOXHO MpeKkpaTuUTb, €eCrnu pes3ynbTaTbl MNOCMe HOYHbIX NEepuodoB  Tpex
nocrnefoBaTenbHbIX CYTOK He oTnmyatoTcst 6oree 4Yem Ha +5%. B npoTvBHOM
crnyyae vcnblTaHue crnegyeT NpoaoUTb.

[Onsi Gonee TsbkenblX 3JIEMEHTOB C TEMMOBOWM WHepuuen [} > 4 aHanus
NPoBOASAT B TeYeHWe nepuopa, KpaTtHoro 24 4. McnbiTaHve 3aBepLiaroT nocrne
BbIMOSIHEHNS CrEeaYHOLLMX YCIIOBUIA:

- NPOAOITHKUTENBHOCTD UCMNbITaHWIA NPEBLILIAET 72 Y;

- 3HayeHue Fj, nonydyeHHoe B MpoLlecce WUCMbITaHWs, OTnM4yaeTca He Gornee
4yeM Ha +5% OT 3Ha4eHus, NOMYy4YEHHOIo Ha 24 4 paHee.



9.3.3 CpaBHeHMe pacyeTHbIX U U3MEPEHHbIX 3HaYeHUN

PacueTHoe 3HayeHne, OCHOBaHHOE Ha KOHCTPYKUUM parMeHTa 1 noryyeHHoe
no [3], MOXHO CpPaBHWTb C M3MEpEeHHbIM. [na 3TOM Lenu CTPYKTYpy anemMeHTa
AONyCKaeTCH UccrnefoBaTth, NPUMEHSSt MeTOA, No npunoxeHuto .

3HauuTenbHble pasmvuna (boree 20%) Mexay pacyeTHbIM 3Ha4YeHVeM W

M3MEpeHHbIM 3HavyeHneM Fj WnM &y MOryT OblTb Bbi3BaHbl COYETaHMEM TOObLIX
creayoLmx dakTopoB:

- 3HayeHus,, NPUHATbIE ONA TEnnonpoBOAHOCTM, He ABMAKTCA WUCTUHHBIMU
BCMNEACTBME HemnpaBUNMbHON UOeHTUdMKALMM MaTepuanoB, B OCODEHHOCTU
M3OMALUMOHHBLIX, ©3-3a pasnuMuuii Mexay AeWCTBUTENbHbIMA  CBOWCTBaMM
maTtepuarna v NPUHATLIMA 3HAYEHUAMU UM BIIUAHWUIA BIaXKHOCTMU;

- MPUHATbIE 3HAYEeHUs COMPOTMBMEHUS TennoobmeHa MOBEPXHOCTU TaKXe He
ABMATCA UCTUHHBIMU 3HAYEHMAMU. DTOT UCTOYHUK MOTPELLHOCTN OBLIYHO BakeH
TOMbLKO ANS NINOX0 U30NMUPOBaHHbLIX 3NIEMEHTOB;

- TOYHble TOMUWMHbI CMOEB, OCOBEHHO M3OMALMOHHLIX MaTepuarnos,
HenpaBuInbLHO U3MEPEeHbI;

- N3MepeHnda Rﬂ nnm kﬁ- HenpaBurbHO MNMpoBeaeHbl U NpoBOAUITUCL MpU
HEeyNoBIETBOPUTENbHbIX TeMNepaTypHbIX YCITOBUAX;

- WccnedoBaHve dparMeHTa U M3MepeHus &y WM Ly NPOBOAMMUCL He B
OZHOM 1 TOM & MecTe B HEOAHOPOAHOWM KOHCTPYKLIUK;

- JIMHUM TEMMOBOro NOTOKA MPU M3MEPEHWM He Obin NPSIMOSMHENHBIMU 1
NepneHauKynspHLIMU K 3TIEMEHTY;

- HanuMuue KOHBEKTUBHbIX MOTOKOB BO3[yxa B 3MEMEHTE, BMUSIOLLMX Ha

nsmepeHust Ey UM kg , HO HE YYTEHHbIX NPU pacyeTe;

- HanuMuve (oa3oBbIX W3MEHEHMUI, TakUX Kak 3aMep3aHue, OTTauBaHue Wnu
“cnapeHvie Boabl UNn Brary;

- 3Ha4YeHUsa TeMnepaTypbl OKPYXKaloLLel cpeabl, UCNOSb30BaHHbIE NpY pacyeTe

ky , He ABNAOTCA M3MEPEHHbIMU (CM. NpUNoxeHue B).
Bce 5T WMCTOYHVKM MOrPeLHOCTN CreayeT yvuTbiBaTb MpPU UHTepnpeTauuu
CpaBHeHWs1 pe3ynbTaToB, NPeACcTaBeHHbIX PaCYETOM U U3MEPEHVEM.

9.4 KoppeKuuu norpeLuHOCTe ! 3KCnyaTaymm

9.4.1 KoppeKuum Ha TepMmmyeckoe ConpotTMBrieHue tennomepa
Tennomep yBenuMuMBaeT TEPMUYECKOE COMPOTUBIIEHWE CIIOS M3MEPSEMOro
dparmeHTa. Ecrm 6bl nnowaab 3TOro TOHKOro cnosi 6bina 6eckoHevHo 6onbLUoi,
TO KOppeKuunen MoxHo Obino Obl npeHebpeyb. Ecnm xe crion 6onbLuoi, HO umeeT
KOHEYHYIO TOILUMHY, KOPPEKLMIO NETKO YCTAHOBUTL, ECINM M3BECTHO TEPMUYECKOE

COMpoTMBIeHNe Tennomepa £;. [Ona Takol OOHOMEPHOW  KOppeKLuu
paccMaTpuBaloT TpU criyyas:

a) TeMnepaTypy BHYTPeHHel NMoBEepPXHOCTN U3MepsIloT Mo TenniomepoM. B aTom
crnyyae He TpebyeTcsl HUKaKOW KOpPeKLUUM TEepMUYEcCKOro COMPOTMBIIEHUSI WK
KoadbdUL MeHTa TennonponyckaHus;

6) TemnepaTypy BHYTPEHHEA MOBEPXHOCTM U3MEPSIIOT Ha MOBEPXHOCTM
aremMeHTa psgoMm c Tenriomepom. B nepBom npubrvkeHun (cm. npunoxenue K)
TepMUYECKOe COMNPOTUBIIEHNE & OnpeaenstoT no gopmyne

R=8Tig-R:, (9.16)

rae € - usMepeHHas NIoTHOCTb TENMOBOro NOTOKa;
&7 - M3aMepeHHasa pasHuLa Mexay TemnepatypaMu NoBepxHOCTeN;

B) M3MEpeHo 3HayeHue kX, . Ecnm Tennomep o4veHb BENMK, MNPaBUIbHbIA
pesynbTaT onpeaensioT no gopmMyre

ky =g H8T - Ryq), (9.17)

roe &7 - pa3HOCTb Mexay TemnepaTypamm 06emnx oKkpyxatLmx cpes.
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9.4.2 KoppeKuusi Ha KOHEeUYHbIN pa3Mep Tennomepa

B GonblWMHCTBE Crly4yaeB TEMOMEP MMEET KOHEYHYIO NMOBEPXHOCTb, Y MO3TOMY
M30TEPMbl BMOOM3MEHSIOTCA B pavioHE €ro YCTaHOBKM (CM. PUCYHOK 4), 4TO
N3MEHSIET TEMIIOBOW MOTOK, MPOXOASALLMIA Yepes3 TEMNoMep, U HeobXoaMMO BBOAUTb
KOppeKkuMo Ha pe3ynbTatbl M3MepeHus. [lorpellHoCTb, BbI3BaHHYO TaKUM
N3MeHeHVeM, Ha3blBaloT "NOrpeLLHOCTbIO aKCnnyaTauun".

Ecnnd - uaMepeHHass MroTHOCTb TEMOBOTO MOTOKA, a ¢' - MMOTHOCTb
TENroBOro Motoka uYepes parMeHT 6Ge3 Tennmomepa, TO MOMPELIHOCTb
aKCMnyaTaumm £ MOXHO ONpeaernuTs Kak

e=ig-gllg. (9.18)

Ecnv norpeluHocTb aKCcnnyaTauum n3BecTHa, TO CKOPPEKTUPOBaHHbIE F U &y
paBHbI

Ry = (1+&)Ry; ky = kep i1+ 2) . (9.19)

OTa KOppeKLMsa 3aBUCUT OT CIieAyoLLmX NapameTpoB:

- COMpOTMBEHUE TennoobmMeHy NOBEPXHOCTUN Had TEMNOMEPOM;

- TennonpoBOAHOCTb W TOMWMHBLI CIOA Martepuvana, pacnofiokeHHOro nog
Tennomepom (6e3 yyeTa Takux Crnoes, kak kpacka nunm dymara);

- pasmepbl, KOHCTPyKUMM W  TEnnoBble  CBOWCTBA  Tensiomepa,
NpeaoXpaHUTENbHOrO Komnbla, OBMMLOBOYHBIX W 3aKpEnnsiowmx MaTepraros,
TaKuX Kak KIen, TepMuyeckas KOHTakTHas nacta, nunkasi ieHTa v T.0.

KoadhdbuumeHTbl  KOppekuuu nonyvarT, pelsas TensioBoe YypaBHEHME C
MOMOLLBI0O METOAa KOHEYHbIX 3MIEMEHTOB WM METOOOM KOHEYHbIX Pa3HOCTEW,
YYuTbIBas CBOWCTBA W3MepWUTENns TEenroBOro MOTOKa, COOTBETCTBYHOLLEE
COMNpPOTUBIIEHNE TENNIOOOMEHY MOBEPXHOCTM U TEMMONPOBOAHOCTL MEPBOrO CIIOS.
MNpn kBagpaTtHOM hopme TensioMepa MOXHO MPUMEHATb ABYXMEPHYD MOAEfMb C
LUMNMHOPUYECKON CUMMETPUEN BMECTO TPEXMEPHOW, Takum obpasom ynpolias
pacyeT 06e3 yMeHblUeHMs TO4YHOCTM. B aTom cnyvae nnowagb pacHeTHOro
Tenromepa [OUCKOBOW (hOpMbl [OIDKHA PaBHATLCS OEWCTBUMTENMbHOW Mnowaaun
Tennomepa KsagpaTHon hopMbl.

PucyHok 4 - Usotepmbl Ana ycTaHOBMIEHHOrO Ha CTEHe
Tennomepa, o6LMTOro U 3aWwmLEeHHOro (UMnuHapruyYeckoe
ceyeHue)

AL

PucyHok 4 - N3otepmbl (dif =0,05 °C) ans ycTaHOBMEHHOTO Ha CTEHE TensioMepa,
0B LIMTOro 1 3aLLMLLIEHHOTO (LNMIMHAPUYECKOE CEYEHNE)



Koppekuusi, paccuntaHHasi Takum o6 pasom, y4UTbIBAET BIMSHNE TEPMUYECKOIO
COMPOTUBIIEHNS TeNnoMepa; 3Ty Koppekumio (cM. 9.4.1) He criegyeT NpubaBnATb K
TEPMUYECKOMY COMPOTMBIIEHUIO CTEHBI, KaKk 0ObIYHO.

B uenom mMoxHo usbexatb 60MbLUMX MOrPELUHOCTEN KCNyaTaumn, yunTbiBas
BIUSIHME BO3MYLLEHUS U NPYHMMAsi BO BHUMaHWeE, YTo:

- MOrPEeLLHOCTb AKCMNyaTaLmm rmaBHbIM 06pa3oM Bbi3BaHa OOLLMM UCKaXEHNEM
TENqoBoro Mons nog TenroMepom. BrusiHne MecTHOro BO3MyLUEHMS Yy Kpast
TenrnomMepa CYLIECTBEHHO BaXHO TOMbKO A Takux TENsIOMEPOB, OTHOLLEHME
WMPWHBI K TOnMuwmHe KoTopbix MeHee 10. CrepoBaTtenbHO, BO3MYLLEHUSA
KBagpaTHOro 1 AUCKOBOIO TEMSIOMEPOB SABMSTCA O4UHAKOBLIMU MPU YCIOBUM, YTO
UX NoLaamn paBHsbl;

- MOrPewHoCTb  3JKCMyaTauuMn SBMsieTCA  BO3pacTarlolen  dyHKUMEN
TENroNpoBOAHOCTM MaTepmarna nepBoro crosi Nog TensioMepoM 1 NOBEPXHOCTHOTO
koadpdmumeHta TennoobmeHa. Manble MOrpelwHoOCTVM npeanornaralTcss  npu
M3MEPEHNSAX Ha TEMMOM30NALMOHHBIX MaTepuanax, pacnofioeHHbIX CO CTOPOHbI
BHYTPEHHEN OKpyXalollen cpegbl, B TO Bpemsi kak Oonbluse norpeLuHocT
OXVAAIOTCA MPU U3MEPEHMSIX Ha METarmM4EeCKUX CrosiX, PacnorioKeHHbIX CO
CTOPOHbI HAPYHOWN OorpaxgaroLlert cpeabl;

- NOrpeLLHOCTb JKCMyaTaunm SBnseTcst yobiBatoLlen dyHKLMER TEPMUYECKOTO
COMNPOTUBIIEHNS TENSIOMEPA;

- pekoMeHayeTCst TenromMepbl C 6OMbLLUMMM OTHOLLEHUSIMUA LUMPUHBI K TOMLLMHE,
MOCKOMbKY MOrPELUHOCTb 3JKCMyaTauum B TakKMX Crlydasix paBHa OLHOMEPHOW
norpewHocTn. Koppekumto paccumtbiBatoT Nno ypasBHeHuo (9.16) unm (9.17). 3Ta
KOppeKLMs OeACTBUTENbHAs TakKe Npu U3MEPEHMSIX HA MeTanmnax;

- BO u3bexaHne 3aBUCMMOCTM  KanmmMBpoBOYHOro KoaddMLMeHTa OT
TeNnnonpoBOAHOCTN MaTepmana CTeHbl HeO6XOAUMO HaHEeCEeHNe TOHKOrO MOKPbITUA
Ha coeguHeHus Tepmonapbl Tenmomepa. Ecrnm Tennomep obnuuoBaH Takum
obpasom, ero cnegyet kanmbpoBaTb BMECTE C OGSIML,OBKOM.

Ecnm koaddmumeHT TennoobmeHa nosepxHocTy meHee 10 BT/(M2-°C), To ans
TEnnomMepoB C OTHOLWeHueM auametp/TonupHa 6Gonee 20, yCTaHOBMEHHbIX Ha

0BbIYHbIX CTPOUTEMBHBLIX MaTepuanax [TennonpoBoaHOCTb MeHblue 3 BT/(M2-°C)),

Koo hdMLIMEHT KoppeKL K aormkeH 6biTb meHee 0,1 BT/(m2-°C).
[ononHutensHaa wHdopMaums AN Tennomepa Ha KOPPEKLUIO U3MEepeHUN
npueegeHa B npunoxexHun K.

9.5 ToyHOCTL

TOYHOCTb U3MEPEHUS TEMNOTEXHUYECKNX XapaKTEPUCTUNK 3aBUCUT OT:

- TOYHOCTU KanubpoBaHusi TennomMepa 1 TeMnepaTypHbIX 4aTYNKOB.

MorpewHocTb cocTaBnsieT okorno 5%, ecrnm  3TM  Npubopbl  XOPOLLO
OTKanMbpoBaHbl;

- TOYHOCTU CUCTEMbI PETUCTPAaLUM OaHHbIX;

- CNnyYanHbIX OTKMOHEHWU, BbI3BaHHbLIX HEGOMbLUMMM pasiNYUsIMU B TEMSIOBOM
KOHTaKTe Mexay SaT4yMKamMun U NOBEPXHOCTLI0. OTO OTKIIOHEHNE COCTaBIIIET OKOSIO
5% cpegHero 3HayeHusl, ecnvM OaTyuKM YCTaHOBMEHbI MPaBWIbHO. OTy 4acTb
o6 LLEeN NOrPELLHOCTM MOXHO YMEHbLLUNTB, MCMOMb3Yys HECKOSbKO TEMNOMEPOB;

- norpeLuHocTen akcnnyataumu Tennomepa, 06YyCrnoBMEHHbIX
BUOOU3MEHEHNSMM N30TEPM, BbI3BaHHbIX MPUCYTCTBMEM Tensomepa (cm. 9.4).
Ecrmm norpewHoCTb  3KcnnyaTauumm OUEHeHa COOTBETCTBYHOLMM  METOOOM,
Hanpumep, aHanM3oM MO KOHEYHbIM 3fIEMEHTaM, U NpoBeAeHa KOPPeKL M OaHHbIX,
TO OCTaTo4YHas HETOYHOCTb COCTaBMUT NPUMEPHO OT 2% A0 3%;

- MOrPELLHOCTEN, BbI3BaHHbIX KONebaHnsammn TemnepaTtyp v TEMIOBOIO NoTOKa BO
BPEMEHWN. Takue MOrpeliHoCcT MOryT OblTb OYEHb BENUKWM, HO €CIN KpUTepuw,
onucanHble B 9.3.1 1 9.3.2 unn npunoxeHun XK, yooBneTBOpeHbl, TO UX MOXHO
YMEHbLNTL 00 MeHee YyeM +10% n3MepeHHOro 3Ha4yeHns. ATy YacTb MOrPELLIHOCTH
Takke MOXHO YMEHbLUMTb, PEUCTPUPYS AaHHble B TeYEHWE MPOAOIPKUTENBHOIO
nepvoga BpeMEHU, CBOOSA M3MEHEHME KOMHATHOW TemnepaTtypbl 0O MUHUMYyMa U
NPUMEHSIA METOA ANHAMUYECKON MHTepnpeTauum (cM. npunoxenme X);

- M3MEHEeHMWI 3HadeHus ki, TemnepaTypHblX KoneGaHuii B NpocTpaHcTBe U
pa3MepHOCTEN MeXay TeMnepaTypor Bo3gyxa U pagunalMoHHON TemnepaTypoil.

Ecrn onucaHHble Bbllle YCIOBWS BbINOMHEHbI, TO CYMMAapHYl0 HETOYHOCTb
MOXHO OMPEfENUTb Kak HaXOASALLYOCS Mexay KBagpaTuieckon u apuMeTn4ecKom
CYMMOW, T.e. Mexay



(452 +52 +32 4102 + 52304 =14% n (5+5+3+10+5)% = 28%.

Ecrnn onucaHHble Bbille YCMOBUSI HE BbIMOSHEHbI, WCMbITAHWE OCTaeTcs
Ae’cTBUTENbHBIM B npegenax TpeboBaHnn HaCTOosALWEero ctaHgapTa npu ycrioBuu,
4YTO YycTaHoBneHa 6orbllas HETOYHOCTb, paccyYuTaHHasi B COOTBETCTBUM C
obcToATENLCTBAMM UCTBITAHUS.

BepoAaTHOCTb nonyyeHns 60mbLLO NOrpeLIHOCTN BO3pacTaeT, ecim

- Temneparypa (B 4aCcTHOCTM, TemnepaTtypa NoMeLLEHNS) NokasdbiBaeT GornbLume
konebaHmss (0O WM BO BpPEMSI UCMbITAHMSA) MO CPABHEHWIO C Pa3HOCTbHO
TemnepaTyp no ob6e CTOPOHbI OrpaXkaeHUs;

- (bparMeHT orpaXkaeHVs TSKenbIN, a MPOAOIHKATENbHOCTb UCTbITAHUS CIIMLLKOM
KOpOTKa;

- (bparMeHT orpaxgeHnsa nogBepXeH BO3OEeMCTBUIO COSIHEYHOW paguauum unm
OPYMM CUMbHBIM TEMMOBBLIM BO3AENCTBUSAM;

- OTCYTCTBYET OLleHKa MOrpeLlHOCTU 3KCnyaTaummn Tennomepa (Kotopas npu
HEKOTOpbIX obcTosITENLCTBAX MOXeT gocTuratb 30%).

ToOYHOCTb n3mMepeHmna 3Ha4deHud "i:f." 3aBUCUT OT onpeaerieHnda tTemneparyp

OKpY>atoLLEel cpedbl, MPUHATLIX AMS OnpeaeneHns 3HaYeHU &g U UX U3MEPEHUS.

10 TpeGoBaHuAa Ge3onacHoOCTU

10.1 Mpu pabote ¢ obopygoBaHMEM KIMMATUYECKMX Kamep U MpOBEAEHWM
UCMbITAHWA B 3WMHUX YCIIOBUAX SKCMyaTauuMn 34aHUA OOMDkHbI CcOOMnogatbes
obwwe TpeboBaHUst aNekTpoOe30MacHOCTN B CTPOUTENLCTBE Mo [4].

10.2 MoHTaX JaT4YMKOB Ha HapYXHOW MOBEPXHOCTW OrpaxgaroLen KOHCTPYKLNN
Ha 9TaXax Bbllle MepBOro AOIMKEH MNPOBOAUTBLCS C FOOXUWA, GankoHOB WM
MOHTaXHbIX CPeACTB C cobnogeHvem TpeboBaHu Ge3onacHocTh npu pabote Ha
BbICOTE.

NMpunoxeHune A (cnpaBo4Hoe). KannbpoBka
Tensiomepa n Tepmonap

[MpunoxeHne A
(cnpaBo4HoE)



A1 KannbpoBouHble KO3(MUUMEHTbI Tennomepa (Hanpumep, MNIOTHOCTb
TennoBoro notoka Ana BenuuuHel 3C, paBHOW efuHMLE) MOMYyT MEHSITbCS B
3aBMCVMMOCTU OT TemmnepaTypbl, TEMronNpoBOOHOCTU MaTepuarna, Ha KOTOpPOM
yCTaHOBIIEH TenmoMep, W  COOCTBEHHO TemnoBoro noTtoka. [loaTomy
KanmbpoBOYHbIN  KO3(OMLIMEHT  TenromMepa HOBOW  KOHCTPYKUWM  criegyeT
OLleHMBATb Ha pasnM4HbIX MaTtepranax abcomoTHbIM METOLOM UCMbITAHUIA TaKunM,
Hanpumep, Kak MeTod 3akpbiTon ropsiden nmmtel no (COCT 7076, [5]) wwm c
NMoMOLLbI0 annapatypbl M3MepeHus TennoBoro notoka no (COCT 7076, [6]) Ha
pa3nuMyHbIX MaTtepuanax, npy pasnMuHbIX TemnepaTtypax WU pacxofax TensioBoro
noToka. 3HayeHus BEMMYMHBLI TEMMOBOro MOTOKA TaK e, Kak W Temneparypa, U
TENnonpPOBOAHOCTbL MaTeEPMAsioB, [OMPKHbI OXBaTbiBaTb [JuanasoH 3HaYeHun,
00ObI4YHO BCTpeYaloWMINCs Ha NpakTUKe.

Mockomnbky Tenmomep HeogHopogeH MO nrowaaw, Tpebyetca ocobas
TLWATeNbHOCTb Npu ero kanubposke. KannbpoBka TennoMepa Mexay MaTtepuarom ¢
M3BECTHOW TEMMONPOBOAHOCTHLIO N U3ONMPYIOLLMM MaTepuarniom TOMHO onpedenseT
rpaHMYHbIe YCINOBWS, KOTOPblE, OOQHAKO, HEe SBNSITCHA MPaHUYHBIMW YCIOBUAMU,
BCTpeYaoLLMMMCA NPy NPUMEHEHUN Tenrnomepa A9 U3MepPEHNI.

CrieqyeT MNOAroTOBUTH KOMMMEKT KanMOPOBOYHbLIX KPUBbLIX WX ypaBHEHWUIA
(kanMBpOoBOYHBLIN  KOIPMLIMEHT  3aBUCMT  OT  3HAYEHU  TemnepaTypbl,
TENnonpoBOAHOCTU PACMONOXKEHHOrO HKe mMatepuana W, B KOHEYHOM utore, oT
NAOTHOCTU TENMOBOro MoToka) Ana mwoboro Tenrnomepa HOBOTO Tuma UM
MOANMLIMPOBAHHOIO (Hanpumep, HOBOW OOLUMBKM WM HOBOTO BCTaBIIEHHOTO
npenoxpaHUTEernbLHOro KosnbLa).

Kannbposky crnefyet NpoBOAUTbL MPU TPEX pasfnmMuHbIX NSOTHOCTAX TEMMOBOrO

notoka (Hanpumep, 3 Bt/m2,10 Bt/m2, 20 BT1/M2) ana Toro, 4toGbl NpPOBEPUTHL
FMHEVHYIO YYBCTBUTEMNBHOCTb TEMIOMepa B 3aBUCUMOCTM OT 3HayeHusa & . Ecrm
3Ta 3aBUCUMOCTb HE SIBMSAETCS JMHEWHOW, TO credyeT MpOBEpUTb MOJSyYeHHbIe
pacxofbl TENIOBOrO NOTOKA M NPU U3MEPEHUM YHECTb TOUHYIO (OYHKLIMHO.

KanmbpoBky crnegyetr nNpoOBOAMTL HE MeHee 4YeM Npu OBYX Temnepatypax
(MUHUManNLHOM N MakcumarnbsHon). [pyu 3HAYUTENbHON Pa3HOCTU Mexay ABYMS
pesynstatamu cregyet NpoOBECTU TpeTbe U3MEPEHUE B TOYKE, PaCrOSIOXKEHHOW
nocepeavHe Mexay [ABYMsl Temnepatypamu, 4ToObl NpPOBEpUTb MMHENHOCTb
3aBMCUMOCTM KanmbpoBOYHOro kKoaddmumeHTa oT Temnepatypbl. Ecnm oTHolweHne
He sBnAeTCA IMHEeMHbIM, criegyeT WUCNnofb3oBaTb Oornbluee YUCNo  3HAYEHWiA
TemnepaTypbl, 4TOObl NOMy4YnTb 3aBUCUMOCTb KannmbpoBOYHOro KoadxpuumeHTa ot
TemnepaTypbl.

MonHyto KanMBpoBKY NPOBOAAT Ha TenroMepe, YCTAHOBIIEHHOM HE MEHee YeMm
Ha [OByX MaTepuanax (C HM3KOAW U BbICOKOW TENonpoBoAHOCTbI). Ecnm
obHapyxeHa Kakasd-nMbo 3aBMCMMOCTb AaHHOro napameTpa OT KannbpoBOYHOro
KoadpdmumeHTa, To crnegyeT mcnonb3oBatb HorbLUee KONMYEeCcTBO MaTepuarnos C
TeM, 4YTOObl MOMy4YUTb MNOMHOE COOTHOLLEHVWE Mexay TenronpoBOAHOCTbLIO
MaTtepuana u KanmbpoBOYHbIM KOIPMLMEHTOM.

Ona TennomepoB, YNOMSHYTbLIX Bbille, XapakTEPUCTUKM KOTOPbIX XOPOLLO
M3BECTHbI, KanMOpPOBOYHbLIA KOI(MLIMEHT crnegyeT u3MepAaTb AN OL4HOro
TennoBoro NoToka npv TemnepaType, 6nM3Kon K TemnepaType aKcniyaTaumn, 1 Ha
TWUMOBOM CTPOUTENbHOM MaTepuarne He pexe ogHoro pasa B rod. VsmeHeHue
Kanmb poBOYHOro kKoathdmumeHTa MoOXeT ObITh BbI3BaHO CTapeHneM MaTepuana unm
ero paccrnoeHmem. Ecnm nameHeHne kanmbpoBoYHOro KoadmLmneHTa cocTaBnseT
6onee 2%, criegyeT NPOBECTM NOMHYIO NpoLeaypy KanibpoBKu.
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A2 KammbpoBky Tenmomepa Ha  yCTaHOBKE AN OMpe4ereHus
TENMoNPOBOAHOCTU  CTPOUTESbHBIX MaTepuarnoB OCYLLECTBMAIOT  Creaytowmm
obpa3zom:

M3roToBneHHbIN NpeobpasoBaTenb TENSIOBOrO NOTOKA NOABEPraloT KanMbpoBke
Ha yCTaHOBKE ANA onpefeneHvs TennonpoBOAHOCTU CTPOUTENbHBLIX MaTepuaros
n o[OCT 7076, B KOTOpOW BMECTO WCMbITyeMoro obpasua ycTaHaBmMBakT
Kanmbpyembli npeobpasoBaTenb WM 3TanoHHbIA obpasel, MaTtepuana no[OCT
8.140.

lMpn KanMbpoBKe NPOCTPAHCTBO MEXOY TEPMOCTaTUPYIOLLEW MITMTOW YCTaHOBKU
N 3TarnoHHbIM o00pa3uoM 3a npegenamum npeobpasoBaTens AOMKHO ObiTb
3anonHeHo martepuanom, 6rmMs3kMmM no Tennogmanyeckum CBONCTBaM K martepuany
npeobpasoBaresns, ¢ Tem 4YToObl 06ecneyYnTb 0gHOMEPHOCTb MPOXOASLLEro Yepes
Hero TEMNJIOBOro MOTOoKa Ha paboyvem ydacTke ycTaHoBkWu. Mamepenne J[C Ha
npeobpasoBarterie U 3TanoHHOM obpasle NPOBOAUTCS, HaMpUMep, NePeHOCHbLIM
noteHumnomeTpom no FOCT 9245.

KanMbpoBouHblit  KoadubuLMeHT npeoGpasoBatens cpy, BT/(MZ:mB), npu
0aHHOW cpedHen TemnepaTtype oOnbiTa HaxXoAdAT MO pesynbrataM U3MepeHus
NAOTHOCTU TennoBoro notoka u 3C no crieaytoLLeMy COOTHOLLEHUIO:

ep =gl &,

roe fmtj ~lax; - 3HAYEHWSI NIOTHOCTM TENSIOBOrO NOTOKA B onbiTe, BT/M2

E - BbluMcneHHoe 3HaveHune O[C, mB.

[MnoTHOCTL TEMMOBOro MoToka ¢ pacCUYMTLIBAKOT MO pe3ynbTaTam U3MepeHUs
TemnepaTypHOro nepenaga Ha 3TanoHHOM obpasLe no cdopmyne

g = [Mtme ~Lax )11 8,
rae *» - TeNnoNpoBOAHOCTL MaTepmana aTarnoHa, Bt/(m-°C);

o 5 - TemnepaTypa BepxHell UM HWKHE NOBEpXHOCTel aTanoHa
COOTBETCTBEHHO, °C;

& - TONWWMHa 3TarnoHa, M.

CpenHiolo TemnepaTypy B oOnbiTax nNpu KanvbpoBaHum npeobpasoBaTens
pekomeHayeTcs BblbupaTb B uHTepBane ot mMuHyc 30 °C po nmoc 50 °C wu
BblAEpX#MBaTbL ee C OTKIMoHeHneM He 6onee +2 °C.

3a pesynbTar onpeneneHus koadxpvuueHTa npeobpasoBaTens MNpUHUMAaOT
cpenHeapudMeTMieckoe 3HavyeHue BENUYMH, BbIMMCIIEHHbIX MO pe3ynbratam
M3MEPEHUI, MOMyYeHHbIX NpU npoBefaeHun He meHee 4vem 10 onbiToB. Yucno
3Havawmx LMdp B 3HaYeHUU KarmbpoBOYHOTO koaddmumeHTa npeobpasoBarens

o 6epeTc;| B COOTBETCTBUM C NOrpeLlHOCTbIO U3AMEepPEHNA.

TemnepaTypHbii  KoaddpmUMeHT npeoGpasosatens «;, °C-1, Haxogat no
pesynstatam uamepeHun OOC. B KanMbpoBOYHBLIX OMblITax MNpW  pasfinyHbIX
cpegHux TeMmnepartypax npeobpasoBaTens N0 COOTHOLLEHNIO

oy =iy o)l (T ~ 71,

rae 11, T3 - cpegHue Temnepatypbl Nnpeobpa3osaTtend B ABYX onbiTax, °C;
£y, €3 - KanbpoBOuvHble KO3(hdMLMEHTbI npeobpasoBaTens Mpu CpeaHuX
Temnepatypax 7] u 75 COOTBETCTBEHHO, BT/(MZ-MB).

PasHocTb Mexay cpegHuMu TemnepaTtypamun 7] 1 7 OorpkHa 6biTb HEe MeHee
yem 40 °C.

3a pesynbTat onpenenenus TemnepaTypHoro KoadbdmumeHTa
npeobpasoBaTens MNpUHUMatOT CcpegHeapudMETUYECKOE 3HAYEeHWE MIOTHOCTY,
BbIYMCIIEHHOE NO pe3yrnbTatam He MeHee YeM 10 OnbITOB € pasfiMyHON cpegHen
TemnepaTypoi npeobpasoBaTtens.

3HayeHVe KanmbpoBOYHOro KoadpmumeHTa npeobpasoBaTtens TENIOBOMo

noToka Npu TemnepaType UcnbiTaHui « , BT/(M 2 -MB), BbIUMCISIOT No dropmyrne
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e =eplt oM7)

roe ¢g - rpagyvpoBOYHBIN KO3(AMUMEHT npeobpasoBaTens, HavgeHHbIA Npu
Temneparype rpagyvposku, BT/(mZ-mB);
s - TemMnepatypHbil  KO3I(PMUMEHT  U3MEHEHUS  rpagyMpOBOYHOrO

koadhduLmeHTa npeobpasosarens, °C-1;
AT - pasHOCTb Mexay Temnepatypamu npeobpasoBaternsi npyu U3MepeHun u
rpagyvposke, °C.

A3 TemnepatypHble AaTinKu

MeTton kanmbpoBku OOMKEH OblTb TakuM, YTOObI Pa3HOCTb TemnepaTyp OBYX
[aT4MKOB onpegernsinacb ¢ TOYHOCTbIO, NpeBbIatolwen +2%, n aTy TemnepaTypy
MOXHO ObINo U3MepuTb ¢ TovHocThio Bonee 0,5 °C. Ecnm pasHocTe Temnepatyp
nony4atoT BblMMTAHWMEM [BYX TemnepaTtyp, AaTyukuM crnegyeT kanmbpoBaTb C
TovHocTbio £0,1 °C.

lMoBEPXHOCTHbIE M BO34YLWHbIE TEMMepaTypHble AaTyuku KanubpyloT Ans
HECKOmnbKUX Temnepartyp B AuanasoHe npumMeHeHus (0bbivHo ot muHyc 30 °C go
nrtoc 50 °C) B noaBmxHON cpeae (Hanpumep, Boga unv Bo3gyx), B U30NMPOBaHHOM
OT 3TaroHHOro TEPMOMETPA, TOYHOCTb KOToporo npesbiwaeT 0,1 °C, KOHTENHepe.

BnvsaHue HanpsbkeHuA W SMEeKTPOMAarHUTHOrO  U3MyveHust (COSHEYHOro M
TeNnnoBoro M3ny4eHus, paguMoBonH yactoton ot 50 go 60 y) Ha nmpuemnembix
YPOBHSIX credyeT uccrnegoBaTb WM YCTPaHATb, €CIM U3MEHEHWS MPEBbILAT
YNOMSIHYTYHO BbiLLE TOYHOCTb.

NMpunoxeHune b (cnpaBo4yHoe). Cxema
pa3MelleHusa TepMonap Ha ucnbiTbiBaeMoW
orpaxaaroLen KOHCTPYKUMM N NOAKIIOYEeHUsA
UX K U3MepuUTenbHOW annapartype

Mpunoxenve b
(cnpaBo4Hoe)

PucyHok B.1 - Cxema pasmelueHus U NnogknovYeHns
TepMonap Ha UcCnbITyeMOM 06beKkTe
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B) CeueHure CTeHbl M NOAKIMIOYEHNE OaTYMKOB

LI.B. - ueHTpanbHasa BepTukarnb; 1 - HApyHbI Yron; 2 - CTbIK HAPYHbIX NaHenen; 3
- CTblK HapyXHOM W BHYTpeHHen naHenen; 4 - paboune cnaum Tepmonap; 5 -
XOnoAdHbIA  cran  Tepmonap; 6 - npeobpa3oBaTtenb TEMsoBOro MoOToKa; 7 -
MHOrOTOYEYHbIN MepekmoyaTenb; 8 - uaMeputenbHbIn npubop; 9 - TepmocTar

(cocyn Obtoapa)

PucyHok B.1 - Cxema pasMeLleHVs 1 NoAKMYEeHNs TepmMornap Ha MCMbITYeEMOM
obbekTe

NMpunoxeHune B (cnpaBo4Hoe). TennoobmeH Ha
NOBEPXHOCTAX OrpaxaeHusa u onpeaeneHune
npuBeaeHHoOro KoadppuumeHTa
Tensionepeaayum orpaxaarowen KOHCTPYKLUn

Mpunoxenve B
(cnpaBo4HoOEe)

B.1 O6wwme nonoxeHus

Tennonepegaya Ha MNOBEPXHOCTSAX OMPAXKOEHUS  OCYLLECTBIAETCH  Kak
paguauMoHHBbIM, TaK W  KOHBEKTMBHbIM  TennoobmeHom U1 dopmmpyeTcs
pasnuyHbIMKU (haKTopamm BHYTPEHHEN WM HAPYXHOW Cpend, B3aMOLENCTBYIOLLMX C
UCMbITYEMbIM  OrpaXgeHMem  (MOBEPXHOCTEN  MOMELUeHUss W NPeaMeTos,
HaxoasLWMXCs B HEM OOBLEKTOB HapYXXHOW cpedbl, BKIYaoLmx B cebs OTKpbIToe
HeGOo, NOBEPXHOCTb 3eMIM, COCedHVe CTPOEHUs, OepeBbsl M Mp., CKOPOCTb M
HanpaBneHue BeTpa U T.4.).



B.2 YpaBHeHue TennoBoro 6anaHca
Ecnm n3BecTHa pagvaunoHHasi Temnepartypa Ha NoBEpPXHOCTU OrpaXaeHus, TO
B pacyeTe MCMomb3ylT criedytoLlee ypaBHeHme Tennosoro 6anaHca:

g =B, (T} ~T)) + o, (T, = T)), (B.1)

roe & - NMOTHOCTb TEMMOBOro NOTOKA, NPUXOAsLLIAs Ha NOBEPXHOCTb, BT/MZ;

T,.l - cpefgHee 3HadeHWe paguauuoHHOW TemnepaTypbl, Habnogaemon Ha
noeepxHocTH, °C nmn K;

T, - Temnepatypa Bo3ayxa B61M3n noBepxHocTy, °C;

T, - Temnepatypa noeepxHocTH, °C;
E - na3ny4yeHue OT NOBEPXHOCTU OTKpbITOro Heba (6e3pasmepHasi BenMunHa);

&, - KO3MLMEHT paanaLMoHHoro TennoobmeHa, Bt/(m2-°C);

o, - KOA(PPULMEHT KOHBEKTUBHOTO TennoobmeHa, Bt/(m2-°C).

[aHHoe ypaBHEHVWe MpaBOMEPHO AN TENSoBOTO MOTOKA, HamnpaBreHHOro K
MOBEPXHOCTU WNM BbIXOASLIEro OT Hee, MpW YCMOBWUM, YTO 3HayeHue ¢ MpUHATO
MONOXUTENbHBIM, €CMN TEMMOBOM MNOTOK HAanpaBMneH BHYTPb MOBEPXHOCTM Ha
TEnron CTopoHe hparmMeHTa, U OTpuLaTenbHbIM - €CMN TEMIOBON NOTOK BbIXOAMUT
13 XOrogHOM NOBEPXHOCTM.

@, - 3HA4YeHWe pPaBHO MPUMEPHO 40?’,:.3!, rme @ * - noctosiHHas CredbaHa-
Bonbumana:

* TekCT LOKYMEHTa COOTBETCTBYET opurvHany. - [pumeyaHue usrotoBuTeEnNs
0a3bl AaHHbIX.

o =5,67-10-% [BT/(mZ-K4)] n pes3ynbTMpytoLas Temneparypa

Ty =1 2(?}1 - 7.}, oGbeamHsaeT paccMaTtpuBaemble KO3ULIMEHTLI U U3MyYeHus
BCEX NMOBEPXHOCTEN OrpaxaeHun u cped. Ecnm Temnepatypy okpyxaroLen cpeqpbl

T mp ONPEAENAIOT U3 ypaBHEHUS
g = (Fpn ~ IR, (B.2)

roe ;- conpoTuBneHue TennooGMeHa MOBEPXHOCTW, TO 3TO YpaBHeHUe
3KBMBArEHTHO ypaBHeHuto (B.1) npu

Ty = (B, TH I Bory + 0, ) + (00, T ) [ Bor )i Bory +00,) (B.3)

R, = 1/(Ba, +8,). (B.4)

B.3 TemnepaTtypa okpyxalowei cpeabl U 3Ha4YeHUs iy,

YpaBHeHue (B.3), Takum oGpasom, onpedenseT TemnepaTypy OKpyKaroLlen
cpenbl, KoTopasi MpaBWMbHO YKasblBaeT TEMfoOBOW MOTOK, HamnpaBfeHHbIN K
NOBEPXHOCTU. TeM He MeEHee NMEIOTCS crnefyoLlme 3aTpyaHEHUs:

a) Temnepatypa I,y He HabnogaeTca HenocpeaCTBEHHO;

6) TemnepaTtypa Tgun He SBMAETCA TMOCTOSHHOW AN OrpaHU4eHHOro
MpocTpaHcTBa.



B.3.1 OnpeaeneHue Temnepatypbl g yy

TeMmnepatypa 7,,u, Nony4yeHHasa u3 ypasHeHus (B.3), aBnsetca TeopeTnieckon
TEMNepaTypon u He MOXeT OblTb M3MepeHa HemnocpeacTBeHHO. Ee MoxHO
paccunTatb Mo ypaBHeHuo (B.3), ecnm Bce BENMYMHBI N3BECTHbI; HO MPAKTUYECKM

¢ nobow cTeneHb TOYHOCTU MOXHO onpefennTb TOrNbKO 3Ha4YeHne o, .

HocTaTtoyHoe I'IpI/I6J'II/I)KeHMe TemMneparypbl Ta K 3Ha4YeHuo, nonyvyeHHomMmy B
pesynbrarte NCMbITAHUN, MOXHO nonyynTb HenocpencTtBeHHbIM U3MEepeHnemM C
NOMOLLBK COOTBETCTBYHOLLENo 3KPaHMPOBaAHHOIO TepMOMETpa, HO 3Ha4deHue

KOHBEKTUBHOIO KOQWLI,I/IGHTG . MeHee [OOCTOBEpPHO. O6bI4HO NPpUHUMaKT

3HayeHue, paeHoe 3,0 BT/(M2-°C), ANs KOHBEKLMW Y BepTUKarbHbIX NOBEPXHOCTEN,
HO MOXHO OXMAaThb Pa3nMYHbLIX 3HAYEHWIN BO3ne nogorpesaTenen nnn B6rmsm OkoH,
NMOBEPXHOCTb KOTOPbIX HE ABMAEeTCS Nrnockou. MNpobnemon aBnaeTcs Takke MecTo

nsMepeHus Temnepartypbl 7 .
E - cnoxHas dyHKUMSI uM3nyyarolen cnocobHoCTM paccmaTpvBaemblx
KO3(PPMLIMEHTOB, XOTS BO MHOMMX NPaKTUHECKMX Cy4asiX MOXHO MPUHSATb 3HaYeHue

0,9. Temnepatypa ?}1 HeygobHa Ans mamepeHus. CrnegyeT OTMETUTb, YTO 3Ta
TemnepaTtypa He SABMseTcs cpedHen TemnepaTypon M3NydyeHus B OQHOW TOuke, a
SABNSIETCS CPEeAHen paaualMoHHOW TemnepaTypoun, HabrmogaemMon Ha M3ydaemomn
MOBEPXHOCTK, T.e. OHA COCTOMT W3 TemnepaTtyp BCEX MOBEepxHOCTen, 3a
WCKIKOYEHNEM NOBEPXHOCTM UCMbITYEMOTO hparMeHTa OrpaxaeHusl.

B.3.2 Kone6aHusa Temnepatypbl 7 ,;

Daxe ecrm Temnepatypy T..s MOXHO ONpedermMTb B Kakon-HUGYOb TOuke,
Hanpumep, B TOYKE, NpUreratolen K parMeHTy B UCTbITYEMOM MOSIOKEHWUU, SCHO,
YyTO OHa He OydeT MOCTOSHHOM AnA BCEro WCMbITYyeMoro dparmeHTa.
Ob6orpeBaemass KOMHaTa OObIYHO OygeT MMeTb BepTUKarbHbLIN TemrnepaTypHbIv

rpagueHT, Tak YTo 3HadeHue 7, ByaoeT MeHSATbCA MO BbICOTE; PasfMyHbIe TOYKM
ncnblTyemoro dpparmeHta 6ygyT uMmeTb pasHble npegnonaraemble KO3(hMLNEHTbI

ana  pas3nndHbiX  U3ny4yarowmx HOBerHOCTeVI, crnegoBaresibHO, 3HadYeHue ?;.1
O0ObLIYHO TaKXe He 6yp,eT NOCTOAHHBIM MO BCEMY WCIbITbiIBA€MOMY cpparmeHTy

orpaxgeHua. Kak yKasaHo Bbllle, 3Ha4yeHua &, U & oy 6y,El,yT 4aCTO MEHATbCA B
3aBUCUMOCTHU OT NOJNOXKEeHUA cpparmeHTa.

B.3.3 OnpegeneHune 3HaYeHUs ky

Ona onpedeneHns 3HayeHus &y UCMOMb3YHT pasfMyHbie  MeHsoLWMecs
Temreparypbl:

a) TemnepaTypy Bo3ayxa;

6) 3HayeHve pesynbTUPYIOLLeA WM KOMJUOPTHOW TemnepaTypbl, KoTopas
ABNAETCA CpedHUM 3Ha4YeHVeM YCpedHEHHOW padualMOHHON TemnepaTtypbl U
Temnepatypbl Bozayxa. CriefyeT oTMETUTb, YTO 3Ta ycpedHeHHas Temneparypa

U3NyvyeHUsi He sABMsieTCS TemnepaTypon Trl, KaK ykasaHO Bbllle, MOCKOSIbKY OHa
BKIto4YaeT B cebsi TemnepaTypy BCex NoBEPXHOCTEN;

B) TemnepaTtypy oKpyxatollel cpedbl. ATo brkaiiiuas Kk T, Temnepartypa, HO
ee TPYAHO M3MEpUTb, KaK YCTaHOBIEHO BbIlle, U OOLIYHO OHA onpegensieTcs no
YCPEeAHEHHON TeMnepaTtype U3ny4yeHusi LeHTpa 3aMKHYTOro NpoCTpaHCTBa BMECTO

TemneparTypbl ?}1.
B pesynbTate 3HayeHue Xy, M3MEpPEHHOE B HaTYPHbIX YCIIOBUSIX, MOXET He

COOTBETCTBOBATb 3HAYEHUIO Ky , MCMOMb3YyeMOMY MpW pacyeTax MnoTepb Tenna,
€CJIIM B 3TUX ABYX Clly4asix UMEOT MECTO pa3fnyHble TeMnepaTypbl.



B.4 YcnoBusa ons uamepeHusi 3HauYeHun 4,

1
Ecrm Bo Bpemsi uamepenusi 7, =T, , To Ha Tuu He BIMSIOT 3HAYEHUA Eov, W

o, , U TemMnepaTypa Bo3ayxa SBMsieTcs npuemnemMon 3ameHoil. OgHako npobnema

B TOM, YTO COMPOTMBIIEHME TEMNOOGMEHY NMOBEPXHOCTU paBHO [ Fa, + cec}_l. Jta
BENMMYMHA WMEET TeHOEHUMIO W3MEHSTbCS MO  MOBEPXHOCTM  UCMbITYeMOro
dparmeHTa orpaxaeHust. ATo M3MeHeHne 03Ha4aeT, YTo

a) n3mMepeHHoe 3Ha4yeHune .;Ct,. 6y,u,eT N3MEHATbCA MO NOBEPXHOCTU UCNbITYyEeMOro
cbparmeHTa orpaxgeHuna, gaxe eciin 3T1oT cbparmeHT OCTaeTcA HEUSMEHHbIM, T.e.
MMEET NMOCTOAHHOE 3Ha4YEeHNe TEPMUYECKOro CONPOTUBIIEHNA & ;

6) “3vepeHHoe 3HayeHue & 3aBUCWT OT YCIIOBUA U3MEPEHUSI U He SIBNAETCS
yHKLMEN TOMbKO CamMoro afieMeHTa.

B.5 HapyxHble noBe pxHoCTU
[Mpy OTCYTCTBUM CONMHEYHOW paguaLmn NnogobHbIA NOAX0D MOXHO MPUMEHSTH K

HapPy>XHbIM MOBEPXHOCTAM. O6bI4HO, MOCKOJIbKY CKOPOCTb BeTpa . 3Ha4yuTesribHO

npesblLLIaEeT ECL';-,- , TeMneparypy Bo3gyxa MOXHO MUCMNONMb30BaATb B pacydeTax npu
CNIOLLHON 06Na4YHOCTW.

I'Ip|/| SICHOM Hebe 3HayeHusi OeACTBUTENbHOM paﬂ,MaLl,I/IOHHOIZ TemMneparypbl
MOXET OblTb 3HaYUTENbHO MeHee TeMneparypbl BO34yxa. OcobeHHO aTOo
OTHOCUTCA K TeMnepaType KpbILL.

ConHeuHoe n3ny4eHne Ha noBepxXHOCTU He onpenendrT BO3AYLUHbIM
TeMnepartypHbiM 4aTYUKOM, N 3TO MOXET Bbi3biBaTb OYE€Hb 6onbLme NorpeLHoCcTn

NPV 3MEPEHUSIX 3HAYEHUN Ky, .
Obeunx npobrnem (HWM3KOW pagvauUOHHOM TemnepaTypbl WM COMHEYHOro
N3My4EHUS) MOXHO U3bexaTtb, IKPaHNPYs HaPYHYH0 MOBEPXHOCTb OrPaXXaeHus.
M3mepeHre TemnepaTypbl NOBEPXHOCTU OrpaKOeHWs 3aTpygHUTENbHO Takke
NPy 3HAYUTENBHOM COMHEYHOM OBMyYeHUM MOBEPXHOCTU, T.K. TemnepaTypHbIn
AaTyuK OOIKEH MMEeTb MogobHY NyyenornowatoLlyo cnocobHoCTb AN obomx
BMOOB pagmaLmu - CONHEYHOM U TENI0BOM 4IMHHOBOTHOBOW.

NMpunoxeHue I' (cnpaBo4Hoe). NMpumep
onpeaeneHna aguanasoHa temneparyp
HapyXXHOro Bosayxa v NorpewHoCcTn
BbIYNCIIEHUA CONPOTUBIEHUA Tensionepeanaye
orpaxpaarowen KOHCTPYKLUMN

MpunoxeHne I
(cnpaBo4HoE)

.1 OnpepenstoT ConpoTUBIIEHME TeMonepeaaYe HapyKHbIX CTEH JKUIoro JoMa
B 3VMHUX YCIIOBUSIX 3KCMyaTauum 3aaHus.
CornacHo NpoeKkTy COMpOTVBIIEHWE Tennonepeaadye HapykHOM CTeHbl Mo

OCHOBHOMY nomio  paBHO &y =1 (M2Z-°C)/BT. CpeaHee aKcnepumeHTansHoe

3HaJYeHVe COMpPOTMBIEHUs Tennonepenade fp, BbIYUCIAT MO pesyrbraram
n3mepeHun no dopmyne

RD.& = ':fz'nf _Eexf)’fgm = &Em ’fam ) (r.1)



roe im, Lz - CpedHMe TemnepaTypbl BHYTPEHHErO W HapyXHOro BO3ayxa B
nepuoabl UCMNbITaHWIA COOTBETCTBEHHO, °C;

ﬁ}'_m - CpeaHAA NoTHOCTb TEMJI0OBOIo NOTOKa, NpoxoAasLlero 4epes orpaxaeHue,

BT/mMZ,
MMOTHOCTb TENMOBOrO MOTOKA M3MEPSIIOT rarbBaHOMETPOM C MOAKIMOYEHHbLIM

TenroMepom ¢ npegenom nsmepenust 50 Bt/m<. TemnepaTypy Bo3ayxa UsmepsitoT
pTyTHbIMU TepMomeTpamu no FTOCT 112 ¢ ueHon aeneHus 0,2 °C.

.2 B COOTBETCTBUM C TEOPMEN MOrpeLLHOCTEN B AAHHOM Crydae abCOSOTHYHO

CYMMapHyo MOrpeLLHOCTb U3MEPEHUn 8= onpeaensioT no opmyre

ARz = Ry, =J0g2 (32 +Alre )21 A2 (r2)

roe &g - abconoTHas MOrpeLlHOCTb M3MEPEHUs! MIOTHOCTU TEMmoBOoro NoToka,
Br/mZ;
AlAE,T - aBconoTHan NOrpeLLHOCTb U3MepeHUs pasHocTy Temneparyp, °C.

OCHOBHYIO OTHOCWTENIbHYHO MOrPELIHOCTb  TensoMepa £, BbIYUCMAT MO
dopmyne

£g = £(35% gt 1T} (r3)

rae ¢y, - 3Ha4YeHue npeaena usMepeHusi NNOTHOCTY TENNOBOro NoToka, BT/mZ;

& - 3HAYEHME N3MEPEHHON NIMOTHOCTY TEMMoBOro NoToka, Bt/m2.,

OcCHOBHYI0 abCOMOTHYIO NOTPELLHOCTL U3MepeHUs TennomMepa £ BblYUCIAIOT
no cpopmyne

A = +001035+ g ! oy )T om - (r.4)

OCHOBHyl0 abCOMOTHYIO MOTPELUHOCTb U3MEPEHUSt PTYTHBIMU TepMOMETpaMu
ALAE) | °C, NPMHUMALOT paBHOW MOMOBMHE LieHbl AeneHns LWKarbl

AfA =(05-0,2) =01 °C.

Tak KaKk oTHoLLeHne Aiié, 1 K A¢ npeHeGpeMMo Marno, TO B AarnbHenLeM ero
HEe YYMTbIBAIOT.

OKCMepUMeHTanbHoe  3HayeHWe  COMpPOTMBIeHMst  Tenronepepade &g,
nognexailert UCMbITaHW0 KOHCTPYKLIMA NMPUHUMAIOT NPUONM3NTENbHO pPaBHbIM €ro

NpoeKkTHOMY 3HadYeHno £y . MoacTaenas dopmyny .4 B chopmyny I.2, nonyyatoT
ARw = B[0.0103,5 + gy F g )] (r.5)

AHarms cpopmynbl .5 nokasbiBaeT, YTO YeM GOorblie OTHOLIEHNE iy, / &, TEM
fornblue norpelHocTb naMepeHust. Npu M3mMepeHnr NIOTHOCTM TEMSIOBOrO NMOTOKA

TENIIoOMepPOM C YCTaHOBKOW Npefena U3MepeHus ¢y, =50 BT/MZ 1 cobnioaeHvem

OTHOCUTENBHON MOrPELLHOCTM U3MepPeHUN = = 5% Tekyllee 3Ha4YeHne M3mMepsieMon
NSIOTHOCTW TEMNJIOBOro NoToka no dopmyne .3 6ygeT paBHO

G = Gl 05350 25045 -35) 2 33 Br/mZ.
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ABcontoTHas NOrpeLLHOCTb u3MepeHnn no gopmyne .5 no ocHoBHOMY Morto

cTeHbl ¢ fy =1 (M2-°C)/BT 6yaeT paBHa:
- MaKcumMarbHast

Mgﬁx =1-0,01(3,5+50/33) = 0,050 (m2-°C)/Br;
- MUHUMarbHas

,&RE‘”‘ =1-0,0135+50/50) = 0,045 (m2-°C)/BT.
Mpy ncnone3oBaHum Tennomepa no FOCT 25380 npu ncnbliTaHNsX HEOBXOANMO
obecneunTb YCrnoBus, NpU KOTOPbIX M3Mepsiemasi NOTHOCTb TEMNOBOro MOTOKa

Haxoawunachk 6bl B AnanasoHe 33-50 Bt/m 2.

OnpegensioT AmanasoH pasHoOCTerW TemnepaTyp, obecneymBaloLmx 3STOT
Anana3oH NIOTHOCTEN TEMNSIOBOro NoToKa.

W3 dopmynel .1 nonyyatoT:

fo e ol (6)

YunTbiBast, uto Fp, = By, nonyyaloT 3HaueHus:
AgT = 2301 =33 °C;

M = 50-1=150 °C.

[vanasoH HapyxHbIX Temnepartyp, MpW KOTOPbIX HEOo6xoAuUMO MNpOBOAUTb
NUCNblITaHUA H8py)KHOI7I CTEeHbl XXMNOro 3aaHuna npu CO6J'II-0,EI.eHI/IVI MUHUMaribHOro
AmnanasoHa CyMMapHoM abContoTHON MNOrPeLLUHOCTUN U3MEPEHUIA, COCTaBUT:

fot = (b — 2™ = (18- 50) = -32 °C;

famg = [Eoye — &™) =(18-331=-15 °C.

CpokM  UCMbITAHUA  OrpaXOaloLWMX KOHCTPYKUWMA B 3MMHMX  YCIIOBUSIX
aKcnnyaTaumm 34aHuiA Ha3Ha4yaT B COOTBETCTBUM C NPOrHO30M MOroAblI Ha Nepyop,
CTOSIHMSA HAapYKHbIX TemnepaTyp oT MuHyc 15 °C go muHyc 32 °C. B aTux ycrnoBusix

Byaoer ucrnonb3oBaHa YacTb LWKasbl AuanasoHa ranbesaHomerpa ot 33 go 50 B1/m 2
N U3MEpPEHMs NMOTHOCTU TEMSIOBOro MoTtoka OyayT BbIMOSIHEHbI C MUHUMAIBHOM
MOrpPeLLHOCTbLIO.

Ecrm B pesyrbTaTe NpoBeAEHHbIX UCTbITaHUI MonyyYeHo, 4To &y, =1,04 (m2

°C)/BT, TO [Oo0BepuTenbHbIN WHTEpBan fp; C Y4EeTOM BbIYUCHIEHHON Bbllle
CYMMapHOW abCoMOTHOM NOrPELLHOCTN U3MEPEHWIA NPEeACTaBNSIOT B BUAE

Rs = Ry, * ARy =104 +0,05=099-109 (m2-°C)/Br, (r.7)

roe &8 - MakcumarnbHas abcontoTHas NOrpeLHOCTb M3MEPEHHIA.

Ecnm B cooTBETCTBUM C MOCTABMEHHOW 3aaa4en gonyckaeTcs 6onbLiasi, 4em B
npuMepe, NOrpeLLHOCTb M3MEPEHUsi, HaTypHbIE UCMbITaHWUA MOryT OblTb NPOBEAEHbI
npu 6ornee BbICOKMX TEMMNepaTypax Hapy>KHOro Bo3ayxa.

Tak, Hanpumep, ecnu, ncnonbaysa dopmynsl (.1)-(.7), BblYUCNEHO, YTO MpK
HaTYPHbIX UCMbITAHUSX TakoW Xe orpakaatroLleit KOHCTPYKUMM C UCMOMb30BaHNEM
Tex Xe cpefcTB Mpu cpefdHen TemnepaType HapyxHOro BO3[yxa 3a pacyeTHble
nepvodbl MuHyc 5 °C, goBepuTenbHbIN MHTEPBan onpedeneHust ConpoTUBIIEHNS

Tennonepegadve coctasut 0,98-1,1 (m2-°C)/Br.

MpunoxeHue [ (pekomeHayemoe). XKypHan
3anucu nsmepsieMbiX napameTpoB Npu
onpepeneHnmn TensIoTeXHNYecKnx
XapaKTepPUCTUK OrpaxaaroLWwmx KOHCTPYKLUN

Mpunoxenve [
(pekomeHgyemoe)


http://docs.cntd.ru/document/901707389

Xapak- || Homep || Homepa (| Tekyume || CpegHsas || Home- || Tekywme || Cpea- || Homepa
Tepuc- || Tepmu- || ycta- 3Ha4yeHus || Temnepa- || pa 3Ha4YeHus || Has OaTyYnKoB
TUKa Yeckn || HoBnek- || Temne- Typa Tep- || AaT4uu- || NOTHOCTHM || NnoT- || namepe-
orpax- |[ogHo- || HbIx partyp Mudeckn || koB TEnnoBbIX ||HOCTb || HUA
nato- POAHbBIX || TepMO- || NnoBepx- || ogHopoa- || Tenno- ||moToKOB || Tenno- || oTHOCK-
Len KOHCT- || aaT- HOCTH HOW 30HbI || BbIX _ BOro TenbHon
KOHCT- || pyKUMIA || YMKOB noTo- 4 noToka || Brax-
pyKLun KoB = HOCTH
4 BO3ayXxa
Br/mi
T
’mf ror | Tt | o MB || BT/m
°c °C :’C , TG 2

Tekyuwme
3Haye-
HUA
OTHOCU-
TenbHou
BIaX-
HOCTU
BO3gyxa
¥ %

Cpegn-
HAA
OTHOCU-
Tenb-
Had
BRax-
HOCTb
BO3ayxa

Ea%

Mpu-
Meya-
HUS

NMpunoxeHune E (pekomeHayemoe). Nepecuer
TeMmnepaTtypbl BHYTPEHHEN NOBEPXHOCTU
orpaxaeHusi, NoNy4eHHOW B pe3yrbTaTe
UCNbITaHUN, Ha pacyeTHbIe TeMNnepaTypHbIe
ycrioBwusi

Mpunoxerve E

(pekomeHgyemoe)

E.1 TemnepaTypy BHYTPEHHEN MOBEPXHOCTMN OrPaXOEHMUST MPU  pPaCYETHbIX
TemnepaTypHbIX YCIOBMSAX ONpeaenstoT no dopmyre

cale _ ! :
Tot b e~ Tant )0l [ Ot (E.1)

roe fm: - TemnepaTypa BHyTpeHHero Bo3ayxa, °C, npuHumaemasi no FOCT 30494,
[OCT 12.1.005 u HOpMaM MNPOEKTUPOBaHMUA COOTBETCTBYIOWLMX 34aHUA U
COOPYKEHUI;

T - TEMNEpaTypa BHYTPEHHE NOBEPXHOCTW OTPaXOeHUs NpU iy W oy 6es

yyeTa M3MeHeHVs1 KoadhdMMeHTa TennooTaaum oy, , onpeaensercs no dopmyne

1 g g8 2 2 g o,
T = Ly ~ ':sz T Tint :'Qfmr gy ) f'if-mr “lin 3 (E.2)
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Ot = @, T 04 - KOB(MUMEHT TennooGMeHa BHYTPEHHEN MOBEepPXHOCTU

orpaxaeHus B akcrnepumenTe, Bt/m2-°C;

Qpnt = 02 T 0, - TOOKe NPU fmt U 7, BT/(MZ-°C);

(i nao. - KOS(*)d)I/ILllAeHTbI KOHBEKTUBHOIO TernrnoobmeHa BHyTpeHHeIZ

MOBEPXHOCTU CTEH COOTBETCTBEHHO NMPU £ = £y — Moy U £ =ty — T, BT/M2-°C,
onpeaensemble no rpagmky Ha pucyHke E.1. [Ins noTonkos nonydYeHHoe 3HaveHve

o, YMHOXatoT Ha 1,3, a ana nonos - Ha 0,7;
o, N o, - KOOMULMEHTLI NlyYMCTOro TennoobMeHa BHYTPEHHe! NOBEPXHOCTU

orpaxaenus, Bt/(m2-°C), npu

Ling ¥ Tiny

g g
_ P ol
i= nf oy

2 2

onpeaensemblx No rpadmky Ha pucyHke E.2;
tint - CPEAHAS 32 Nepuop, HabnioaeHuit TeMnepaTypa BHyTPeHHero Bosayxa, °C;

Ths - CPEAHSA 3a nepuoy HabnogeHni TemMnepaTypa BHyTPEHHE MOBEPXHOCTH
orpaxaeHusi B paccmaTtpusaemMoin Touke, °C;

.y - PacYeTHas TemnepaTypa HapyxHoro Bosayxa, °C;

t5+ - CpeqHss 3a nepuog, HabMogeHNI TeMnepaTypa HapyXHOro Boaayxa, °C.

PucyHok E.1 - 'paduk ans onpeaeneHus koadgpuumeHTta
KOHBEKTMBHOro TennoobmeHa

s BT.’{ME- "C)
4.4

3.6 /
2.8 (

2,0

3

‘--_-"-‘-..‘-

1,2

0.4

0 4 B 12 16 20 At
A=t — T

PucyHok E.1 - Npadmk ons onpegenexus o,
PucyHok E.2 - F'pacduk ana onpeaeneHus koadduumeHTa

nyy4yucToro Tensioo6mMeHa BHyTpeHHEN NoOBepPXHOCTH
orpaxaeHus



a,, Br/(M2-°C)

4.6 -~
3.8
.--""'ij
a0 =
-16 -8 0 8 16 24 t

f= {Em! + T,'_.-,;]"IQ

PucyHok E.2 - 'padwmik anga onpenenexns o,

E.2 Mpumep - B pe3ynbtate sKCnepuMeHTa Npu &y = 20,7 °C U £5, =-10,5 °C
nonyyeHa TemnepaTypa BHyTPEHHell MOBEPXHOCTWN BEPTUKAIbHOMO OrpaaeHust
T = 13,2 °C. KakoBa 6yaeT 7inf Py pacUeTHbIX gy = 18 °C U £, =-30 °C?

MoenBabUTENbHO HAXOLNAT 7y,

. 1530
i R o] G O B o
ik ( ) a7 +105

Mo rpadmky Ha pucyHke E.1 onpenenstot:
-npn & =thy —Th =20,7-13,2=75 °C ... @, =3,21 BT/(M2-°C);

npn A =t — T =18-65=115 °C ... &, =3,76 BT/(M2-°C).
Mo rpadmkv Ha pbucvHke E.2 onbenensoT:
Tt + Tow _ 20,7 +13,2

-npu § = =16595 °C ... &, =4,84 B1/(M%-°C);
2

npn = bm T 18465 o osec o —4,64 BT/(MZ°C).

Haxopat:

Oy =, o, =321+4.84 =505 Br/(M2-°C);

-:x;.nf = a_-:: + cr_'l,. =376 +4,64 =84 Br/(M2-°C).
Temnepatypy BHYTpPEHHEW MNOBEPXHOCTU Orpa¥aeHuss npuv  pacyeTHbIX

TEeMMNepaTVDHbLIX VCIoBUAX onpenenstoT no dopmyrne (E.1):

r§$=ﬂg—u8—&m%£§=agoc

NMpunoxeHune X (oba3arenbHoe). Metoa
AWHaMMUYecKoro aHanmsa

MpunoxeHne X
(obsizaTenbHoe)

X.1 O6wwme nonoxeHus

MeToa AMHaMMYECKOro aHanm3a sIBMseTCs CroXHbIM METOA0M, KOTOPbIN MOXHO
NMPUMEHSITb OIS MOSy4eHUs] CTaLMOHAPHbIX CBOMCTB CTPOUTENBHOIO 3fieMeHTa C
MOMOLLBI0 M3MEpPEHWn Tensiomepa npu OOMbLLMX M3MEHEHWAX Temnepatyp W
NAOTHOCTU TEMMOBOIO NMOTOKA. [aHHbI METOS YYMTbIBAET TEMNMOBblE U3MEHEHMS C
nomMoLLbto ypaBHeHus (K.2).

CTpouTenbHbii  hparMeHT npeacTtaBrneH B ModenM  KoaddpmUMEHTOM

TennonponyckaHuA .'i.',';: N HECKOSbKMMM MOCTOAHHBLIMM £ . HensBecTHble napameTpbl

kp, &, i, f3, ... & MonyyalT METOLOM WMOEHTUCVMKALMW, NCMOSb3Ys U3MEPEHHbIE
MAOTHOCTM TENIIOBOrO NOTOKA 1 TemMnepaTypbl.

JaHHbIM METOOOM MOXHO PELLMTb CUCTEMY JIMHEMHBLIX YPaBHEHUIA C MOMOLLBHO
MUKPOKOMMbIOTEPA B TEYEHWE HECKOMNBKNX MUHYT.



X.2 Anroputv AnHamn4yeckoro metoga
OCHOBHbIE anrOpUTMbl AUHAMUYECKOro MeToaa:

NamepeHns adatoT A KOMMMEKTOB AaHHbIX MIIOTHOCTM TEMSIOBOrO MOTOKA ¢y,
Temreparyp BHYTPEHHEN 1 HapY»KHO NMOBEPXHOCTU 7 5, T g, UIBMEPEHHbIX 3a BpeMsi

£ (3HayeHue i MeHsieTca oT 1 pgo &V ). MHTepBan BpemMeHuW Mexay ABYMs
U3MepeHUaMU ¢ onpenenstoT Kak

A=ty — b (K.1)

[noTHOCTL TEnnoBOro NOTOKa 3a Bpems & SABnfeTcH yHKLMen Temneparyp B
OaHHbLIN MOMEHT 1 BCEX NpeSLwecTBYIOLLMX NEPUOOB:

-1
9 =kl —Tg) * Kyr§ v Kyr + TR T 1 (l-B)BnG -0+
n J=i-p

i-1
+ 2 _Z-TEJ'(I ~Bpdin G -0,
B o7 (K.2)

rae NpousBogHasi TeMnepaTypbl BHYTPEHHEN NOBEPXHOCTU

% =g A (K.3)

Ota xe dopmyna (K.3) npaBomepHa ANt NPOU3BOAHON  HAPYXKHOM

Temneparypbl NOBEPXHOCTU r‘%-.
MokasaTtenu X;, K5 Tak e, Kak U £ u Zy, ABNSIOTCS AUHAMUYECKMMM
nokasatenamMun cTeHbl 6e3 Kakoro-nMbo KOHKPETHOro 3HaveHns. OHU 3aBUCAT OT &y, .
MepemeHHble f, SBRATCA MNoka3aTenbHbIMU  (PYHKLUUSMUA  MOCTOSIHHOM

BPEMEHU iy :

By = exp(~28/1,) . (K.4)

Cymma Bcex # B ypaBHeHuMM (XK.2) paBHa BCEM MOCTOSIHHbIM BPEMEHM,
TEOpeTNYECKN BECKOHEYHOMY YNCTTY.

OTN NOCTOSAHHbIE BpeMeHU &, , OOHaKo, 6bICTpO YMEHbLUaKTCA C yBenm4eHnem

yucna s NO Mepe Bo3pacTaHus &,. CrenoBaTtenbHO, TOMbKO HECKOMbKO
MOCTOSIHHbIX BPEMEHM (MPaKTUYECKU AOCTaToMHO OT 1 Ao 3) HeobxoauMbl Ans

npaBunNbLHOrO ONMCaHUA COOTHOLLEHUA &, 7; U Tg-

Mpepnonarasi, 4YTO # MOCTOSIHHbIX BPEMEHW (Zy, i3, ..., i) BblOpaHbl,

ypaBHeHue (XK.2) 6yneT coaepxaTtb Z# +3 HEU3BECTHbIX NapaMeTpoB, KOTOPbIMU
ABNAOTCS:

ky, ¥y, K4, B, @1, A, &y, ..., fin, O (>K.5)

Hanucae ypaBHeHne (XK.2) Zm +3 pa3 ana Z#s: +3 KOMMNEKTOB AaHHbIX, Ast
Pas3fnyHbIX BPEMEH, MOXHO PELWWTb CUCTEMY JMHEWHbIX YpPaBHEHWA, 4TOOBI

onpegenuTe 3TM NapamMeTpbl, B TOM uJucne &£j. Y4crno AonoNHUTENbHBIX

KOMMNNeKToB ¥ HeobXxoaAnMO OS1S MHTErpUPOBaHNS COOTBETCTBYHIOLLEN CYMMbI MO
B ypaBHeHun (K.2) (cM. pucyHok K.1), 4TOObl OKOHYATENbHO WCKIIHOYUTb
crnyyanHble konebaHusi, HeoOxoaMmo OorblUee YMCIO U3MEPEHHBLIX KOMMIIEKTOB,
Beadyllee K nepeornpeneneHHon CUCTEME JIMHENHBIX YPaBHEHWUA, KOTOPbIE MOXHO
PELNTb KNacCU4eCcKon annpokcMaunen MeTOAOM HauMeHbLUMX KBagpaToB.

* - AaHHbIE TENMOBOro NOTOKA, MPUMEHSIEMbIE A1S1 annpPOKCUMaLLMK:

PucyHok X.1 - UIcnonb3oBaHuWe AaHHbIX Ana metoaa
AWHaMU4YeCKOMN UHTepnpeTauumn



L] » k3

g " G

” N
“&5i . » - G L ™ [ ] = - - - [ ] &
L]
L . « s *

Tse » LA . * s »
] L - 4 & i - L ]
= 1, 2,3, 4......... N-M+1. . . i iiiirnnas N-1, N

F=MN-M TO4YeKk OaHHbIX ONA VHTErpupoBaHus; Af TOYEK [AaHHbIX Ana Ad
ypaBHeHUN (A > Zm +3)

PucyHok >K.1 - Wcnonb3oBaHue AaHHbIX AN MeToga  AvHAMUYECKOM
WHTepnpeTauum

OTy cuctemy, cocTosyto n3 bonee 2 +3 ypaBHEHUW, cnegyeT 3anucaTtb B
MaTpuyHON chopmyne

gt =(X)z*, (K.6)

roe g ¥ - BekTOp, M KOMMOHEHTOB KOTOPOrO SIBMSIOTCS NOCMEAHUMMN AaHHBIMN AL
NSIOTHOCTU TEMMOBOrO NOTOKA, ¢;. 3Ha4YeHne A B 3TOM cnyyae 6onblie 2 + 3, a
3Ha4yeHus i uameHsitotca ot A — A +1 po A ;

7H - BeKkTop, 2 +3 KOMMOHEHTOB KOTOPOrO SBMSOTCA HEU3BECTHbIMM
napamMeTpamu, NepedncrieHHbIMU B ypaBHeHUn (XK.5);

(X - npaMoyronbHas matpuua, cogepxaiian ot MG =N-A+1) npo N n
2#1 + 3 KONMOHOK (OT 1 A0 2 +3). QnemMeHTbl MaTpuLbl:

Ay =75~ Tg,

K =1F = (g — Tl A

i-1
Xyy= T rFU-8081G -5,
j=i-p
i-1 &
X5 = 2 tp(-606G-J0,
j=i-p
i-1 &
Xig= 2 7518206206 -7,
Jj=i-p

i-1
Kp= ¥ r51-67)8,6)
J=i-p

i-1

Kiama= Z 150-8p)mG -0,
J=i-p

0K.7)



i-1
Xgm = T 15 1-8)8mG - ).
JE-p

Cymma Bcex j, # - 4OCTaTOYHO Benmka, 4Tobbl npeHebpevb 0CTaTKOM CyMMb

(oT j=i—-p DO MUHyC GeckoHeyHocTW). Torda 4YMCro KOMMNMEKTOB AaHHbIX A

OomkHO 6bITh Gonbwe A + 2. Mpaktudeckn p = AN —AM | me N - goctatodHo
BENVKO.

Cuctema ypasHeHui [cm. (XK.12)] naeT oueHky zH OT BeKTopa H :

Zh =[( XY (0T X' (K.8)

roe (A ABNAeTCS TPaHCMOHUPOBaHHOW MaTpuLen (X .

daKTMYECKM MOCTOSIHHbIE BPEMEHM £, HeusBecTHbl. VX HaxoaaT, nogGupas
Havbornee  noaxopsiliee  3Ha4yeHWe FH, U3MEHsIs TMOCTOSIHHblE BpeMEeHH,
cnepyoLmm obpasom:

a) BbIGMPAIOT HY>XHOE YMCIIO MOCTOSIHHBIX BpeMeHM #2 . OObIYHO 3TO YMCIO He
6onbLue 3;

6) BbIOMPaOT MNOCTOSIHHOE COOTHOLLEHWE » MexXay 3TUMM MOCTOSHHBIMU
BpeMeHu (006bi4HO oT 3 fo 10) Tak, YToObI;

- s
I =rgp =P, ()Kg)

B) BbIOMpalOT YnCIo ypaBHeHWn 3 Ana cucTembl ypaBHeHun (2K.7). 3To yncno

JOMmKHO OblTb 6orblle 4Yem Z# +3, HO MeHblle 4ucna KOMMIEKTOB [AaHHbIX.
O6b14HO gocTaTo4yHo OT 15 go 40 ypaBHeHMn. OTO O3HAYaET, YTO HEOBXOAUMO MO
kparHern mepe ot 30 go 100 Touek gaHHbIX;

r) BoIOMPaOT MUHUMArbHOE N MakCUManbHOe 3Ha4YeHUs NOCTOSIHHBIX BPEMEHM.
[MockonbKy TOYHOCTb KOMMbKOTEPA OrpaHu4yeHa, HeT cMmbicna obpabaTbiBaTb

NOCTOSIHHbIE BpeMeHU MeHee A /10 . C Apyroi CTOpoHbl, ToYkK 2 = A — A HyHbI
ONS VHTErpypoBaHusl. OTO WHTErpupoBaHve He OyaeT orpaHuYeHo, ecnm

MocTosiHHaA BpemeHu 6orblie, Yem z£% . Jlyyqwe Bcero BbiGpaTh HambonbLuyio
MOCTOSIHHYIO BPEMEHU B Npeaernax

A 1104 8 < piel2; (0K.10)

[) B 93TOM WHTepBare pacCuUuTbiBalOT 3HayeHus 7H"  BekTopa 7H no
ypaBHeHuAM (XK.8) 4Nt HECKOMbKNX 3HAYEHWUIN NOCTOSAHHOW BpeMeHu. [ns Kaxagoro

*
3HayeHns 71 pacyeTHoe 3Hauvenve g" 11 BekTopa Tenrosoro notoka criegyet
onpeaensaTb no gopmyre

g¥ =(DZ¥; OK.11)

I} TekcT gokymeHTa COOTBETCTBYET opuruHarny. - lNprmedyaHve U3roToBMTENS
©a3bl AaHHbIX.

€) CyMMapHoe KBafpaTU4HOE OTKITOHEHME PacHETHOro N U3MEPEHHOIO 3HAYEHUI
onpeaensoT rno dopmyrne

2 =(g? -¢P)? =T lg - a)?; (OK.12)



)K) Hanny4ylwmm KOMMJ1IEKTOM NMOCTOAHHbLIX BPEMEHU ABJIAETCA TOT, KOTOprVI naert
HanMMeHbllee KBaapaTtundHoe  OTKIIOHEHME. OTN 3HA4YeHUs MOXHO HaWTu
NOBTOPEHMEM 3TanoB Mo nepe4vyncrieHnam ﬂ,) n e), KaK npmeeaeHo BblLLE;

3) HaunyJllee 3Ha4yeHue 7H* BekTopa 7H OMPeaEensioT CrieayrLym obpasom.

Ero nepsas cocTaBrsoWan £, SBNAETCA nNydyllen OLeHKon koadpdmuneHTa
TennonponyckaHus (nnn  koadpdmumeHTa Tennonepenayun, €cnuM  UCNorb3ytoT
TemnepaTypy Bo3ayxa).

Ecnn Hanbonblias NOCTOSHHAs BPEMEHMW, HaWpeHHas ANa Nydllen OLeHKW,

paBHa (UM Gorblue) MakcMMarbHOMY 3HadeHuo (2 £éf2), TO YMcno ypaBHEHWI
WM Bpemsi U3MEpeHUs HeJOoCTaTOMHO BENVKW [AONs  MOMyYeHWUs HaOEeXHoro
pesynstata C TakuM KOMMIEKTOM [aHHbIX W TaKMM OTHOLIEHWEM MeXay
NOCTOSIHHBIMUY BpEMEHW. VI3MEHSIst YMCTo YpaBHEHWI UMK JaHHOE OTHOLLIEHWE NyTEM
yBEerMYeHusl (MHorda NyTeM YMEHbLLEHUS) Yucra KOMMIEKTOB [aHHbIX, MOXHO
obecneuuntb HaAEXHOCTb pesynbTara.

Kputepumn kayecTBa HeobxoauMbl A5ist OLEHKM JOBEPUTENBHOCTU Pe3ynbTaToB,

€CIM OfIHO M3MepeHNe UCNOomb3YIOT AN OLEHKN 3HAYEHUs &y . KpuTepun OomkHbl
OblTb TakmMmu, 4TOObI €CIMM OHW BBLIMOMHEHbI ANA  33a4aHHOMO  YHUKarbHOro
U3MepeHusi, TO JocTuUranacb xopoLlas JOBEepUTENbHOCTL (T.H. BeposaTHOCTb 90%)
TOro, YTO pe3ynbraT OyAeT AOCTaTOMHO OMM30K K AEWCTBUTENbHOMY 3HAYEHUHO
(Hanpumep, 6yaeTt HaxoguTbca B npegenax +10%).

Mpn knaccmyeckoM MeTOA4E aHanuM3a eAVHCTBEHHbIM KpUTepueM SIBNsieTCsl
JocTaTtovyHad NpoOOSUTENbHOCTE  BpeMeHU  usMmepeHus. KoHeuHo, ecnu
3aperncTpupoBaHHble OaHHble Moka3blBalT kak Obl "cTabunbHoe" cocTosiHue,
U3MEPEHMST MMEIOT BbICOKYIO BEpPOATHOCTb MNpeacTaBUTb XOPOLUMA pesyrbTar.
OpHako, ecrnu TemnepaTtypa TennoBOro MOTOKa 3HaYUTENbHO W3MEeHUnach
HenocpeacTBEHHO nNeped HavaroM W3MEPEHW, TO OKOHYaTerbHbIA pesynbTart
MOXeT OblTb HETOYHbIM, T.K. BpeMsi u3MepeHuss ObINo He [OcTaTouHO
NpoaOMKUTENbHBIM, YTODbI "3abbITh" NpeabiayLLme pesynbTaThl.

Takon KpuTepui cylecTByeT MNpu AVHAMWUYECKOW WHTepnpeTaumm meTtoga.
[oBeputenbHbin HTEpBan ANs OLEeHKN KoaddmLmMeHTa TennonponyckaHsa onmcaH
BbiLLE:

SF D
M-2m-4

F(FM-2m-5), (XK.13)

rae 52 - CyMMapHoe OTKIIOHEHMe, MOoSly4eHHOE Mo ypaBHeHuo (XK. 12);
P11} - nepBblit anemMeHT mMaTpuLibl, 0BG paLLEHHOI B ypaBHEHME:

() =[x o oK)
M - umcro ypasHeHui B chopmyne (3K.6);

# - YUCIIO NOCTOAHHbBIX BPEMEHMU;

F - 3HaveHvie npegena ¢ -pacnpegenenns CTblogeHTa, me F - BEPOATHOCTb,
M —2m—5 - cTeneHb cBOOOAbI.

Ecrm aTtoT goBeputenbHbIv uHTepBan ans £ = 0,9 meHbLwe yem, Hanpumep, 5%
KoapdpmumneHTa TennonponyckaHus, TO pacyeTHbIN KO3 hpULMeHT
TennonponyckaHnsa o4eHb GnM3oK K 4EeNCTBUTENbHOMY 3HAYEHWI0, KOTOPOE B 9TOM
clnyyae SBMnseTCs 3Ha4eHUeM, NOSyYEeHHbIM NPU XOPOLLMX YCIOBUSX (CTalnoHapHoe
COCTOSIHME Ans  JEerkux 3NIEMEHTOB B HOYHOW MEepuod, NpoOoIKATENbHbIE
n3MepeHus - Ana Tsokenbix). Ons 3agaHHOro BPEMEHU U3MEPEHUsl, YEM MEHbLLE
JOBEepuTEnbHbIA MHTEPBAN, TEM YXe pacnpedeneHue pe3ynbTaToB HECKOSbKUX
N3MepEHUI.

OTOT KpUTEPUI, OOHAKO, HE SIBNAETCHA OOCTATOYHbLIM, T.K. pacnpegerneHme Bce
eLLe JOCTaTOYHO BEMMKO A1 KOPOTKMX NEPUOLOB M3MEPEHUSI U CPEAHEE 3HaYeHne
MOXET ObITb OLUMOOYHBIM (OOBIYHO CIIULLKOM HU3KUM).

[nsa BbINOMHEHNS BTOPOro KpUTEpUst HEO6X0AUMO, YTOObI MPOAOIKUTENBHOCTD
ncnbiTaHus obina 6onbLe npuBegeHHon B 9.3.



NMpunoxeHune U (obsa3atenbHoe). U3yyeHune
CTPYKTYpPbI hparMeHTa KOHCTPYKLUMU

MpunoxeHne N
(obsizaTensHoe)

.1 O6Lme nonoxeHunA

MoxeT  BO3HUKHYTb  HEOOXOAMMOCTb,  Hampumep, Ans  0ObACHEHMs
HEOXMAAHHbLIX Pe3ynbTaToB U3MEPEHUs 3HaYeHUsT & WM NpUMEHEeHUsT KOPPeKLInm
aKKyMynupyloLLMX  BO3OENCTBUNA, nccnenoBaHus CTPYKTYpbI, KadyecTBa
N3roTOBEHUSI U BMaXXHOCTMW UCTbITbIBAEMOrO doparMeHTa. [N n3y4yeHust CTPYKTYpbl
MO>HO MCMONb30BaTh ABa MeToAa.

1.2 BbiGopo4HbLIN MeToq

O6paseL, oTbupatoT, BbICBEPNMBAs MOSbIM CBEPIOM UK BbINUANBAs U3 LIENOro
ceyeHusi parmMeHTa KOHCTPYKUMM. KapkacHble KOHCTPYKUMU Takxe MOoryT 6biTb
BCKpPbITbIl. TOMNWMHBI Pa3fnuyHbIX CIOEB CrneayeT U3MepsATb Kak MOXHO TOYHee, a
mMaTtepuarnbl Pas3fnUYHbIX CMOEB, HACKOMbKO BO3MOXHO, WAEHTU(MLMPOBATD.
CnenyeT Takxke U3MepuTb NIIOTHOCTb 3TUX MaTepuarios.

[Mpn 3HaYWUTENLHOM HanMuuM BrAXHOCTWM criegyeT obecneyntb Heu3MeHHoe
KOMMYeCcTBO BrarM B maTtepuane npu otbope o6pasLoB MCKMIOYEHMEM Harpesa
cBepna wnM nunbl NMBO yBNaxHEHNeM CMa304HO-OXIaXOaoWMMM XUAKOCTSAMU
anvasHbix ceepn. OTobpaHHble o0b6pasubl And MNocrnegyluwmx aHanM3oB Ha
cogepxaHue BnarM CcrnegyeT cpasy ke yhnakoBbiBaTb B repMeTuuHble
nnacTMaccoBble NaKeThI.

1.3 dngockonuyeckun metoq

Odpyro MeTod WM3yyeHuWst CTPYKTypbl - MPOCBEPNMBAHWE OTBEPCTUS
[0CTaToOvHOrO AvameTpa B LerioM parMeHTe ¢ TeM, YTOObl MMETb BO3MOXHOCTb
U3y4nTb €ro CTPYKTYpY C NOMOLLBIO 3HAOCKoMa. [Jo uccrnenoBaHus pekoMeHayeTcs
OYMCTUTb OTBEPCTME MareHbKOW LLETKOW U CXaTbiM BO34YXOM UM ra3oMm.

TonuwmHy pasnMyHbiX CIIOEB  W3MEPAT  3HAOCKOMOM, a  matepuarbl
NMOEHTUULMPYIOT MO MX BHELLHEMY BUAY. OTOT METOA MeHee TOYeH, OCOBEHHO A
NaeHTUUKaL MM mMaTepuarnos, Npu 3TOM MPOUCXOAUT MEHbLLE NOBPEXOEHUN, YeM
npv Ucnonb3oBaHnM metToga otbopa npoob.

.4 UuTepnpeTtauus

TepmuyecKkoe conpoTMBIIEHNE KaXOoro cros &; onpedenstoT no dopmyne
Ry=8;1%, n.1)

roe &; - TONWwMHa crnos, M;

*; - TEMMonpoBOAHOCTb Martepuana cnos, B1/(m-°C).
O6lee TepMUYECKOE COMPOTUBIIEHWE SIBMSIETCS CYMMOM TEPMUYECKMX

COMPOTUBIEHUIA BCEX CIOEB; KOSMUMEHT TEnsonponyckaHua &£, - BenmuuHa,

obGpaTHasi TepMMYECcKOMY COMPOTUBIEHUIO, a 3HauveHue %y paccuMTbLIBAOT C
MOMOLLBIO  COMPOTMBMEHWNA  TemnnioobMeHa MOBEPXHOCTEN, B3ATbIX U3 [3].
Mony4eHHbIN pe3ynbTaT MOXHO CPaBHWUTb C pe3yfbTaTtaMu U3MEPEHUI 3HaYeHUs

RQ nnn ';:IT: y4nTbiBad BO3MOXHblI€ UCTOYHUKU YNOMAHYTbIX I'IOI'peLUHOCTeIZ (CM.
9.3.2).

1.5 ®opmbl npoToKona
MpoTokon JormkeH coaepxathb:

a) [pdaHHble 06 wuccnegyemMom  pparMeHTe  KOHCTPyKUMM  (CTpoeHue,
pacnosnoXeHne B CTPOEHUW, TUN dparmeHTa);

6) MeToq, NPUMEHSIEMbIV NPU U3YYEHNUU;

B) pesynbTaTbl U3y4eHusi (CTPYKTypbl bparMEHTOB, TOSWMHbLI M MaTepuvarb
Pa3fNYHbIX CIIOEB KOHCTPYKLIN);
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r) nobble apyrve NpoBeAeHHbIE N3MEPEHNS, HAaNnpMMep, MeToA40M TepmMorpadmu,
onpefeneHne BIIXHOCTU WM COAEpXaHus Briarv; M3MepeHue MroTHOCTU W
TennonpoBOAHOCTU U T.M.;

JJ,) MHTEepnpeTaunto pe3ynbTaToB 1 NOrpeHOCTb aHanmaa.

MpunoxeHue K (cnpaBo4Hoe). BnusaHue
TensioMmepa Ha TennoBON PEXUM UCMbLITYEeMOro
¢parmeHTa

Mpunoxenve K
(cnpaBo4Hoe)

K.1 O6wue nonoxeHus

Tennomep o6ragaeT TEPMUYECKUM COMPOTMBIEHUMEM U U3MEHSIET CBOMM
NMpuUCyTCTBMEM Nependady Tenna 4yepes UCnbiTyembli dparmeHT. B aTtom cnyyae
JMHUM  TENnoBOro MnoToka OGornblle He naparnenbHbl, a TenmoBOM MNOTOK,
npoxoasilmin Yepes TenrioMep, OTNIMYaeTCs OT MPOXOASLLEro Yyepe3 CBOGOAHbLIN
dparMeHT KOHCTpyKUMK. VI Hao6opoT, oparMeHT KOHCTPYKLUM MOXKET NMOBIMSITL Ha
CTPYKTYPY hopMUPOBaHMS TEMNOBOrO NOTOKA B TEMMOMEPE.

OTO BIMSIHME MOXHO YYWUTbIBATb B pacyeTax, MNpUMeHsis YypaBHeEHWe
Tennonepenayn.

K.2 OgHOomMe pHOe UckaxeHue

Ecrm  nuHMM  TennmoBoro  MOTOKA  MOSIHOCTbIO  MPSIMOSIMHEWHbI U
nepneHaukynspHbl K TENSIOMEPY NpU U3MEPEHWUUN, TO €AMHCTBEHHOE BO3MYLLEHWE
BbI3bIBAETCS1  JOMOMHUTESIbHLIM  TEPMUYECKUM  COMPOTUBIIEHMEM  TEMMOMEPA,
KOTOpPOE CHWKaeT CKOPOCTb TEMMOBOrO MOTOKA MpW 3a4aHHbIX TemnepaTypHbIX
YCIOBUSIX.

K.2.1 UamepeHue 3HauyeHus &y
B aTOoM cnyvyae uamepeHHas pasHOCTb TemnepaTyp OT OOHOW OKpyXatoLlen
cpegbl 40 Apyron npeacTtasneHa dopmyron

ér = Rpg'= (Rp + R')g, (K.1)

rae (cm. Takxe pucyHok K.1)
Fpy - conpoTuBneHve Tennonepenaye oa4HOro parMeHTa;
R' - TepMmnyeckoe CONpoTUBIIEHNE TENNoMepa;

g' - MNMOTHOCTb TEMMOBOro MOTOKA, Mpoxodsliero Yepes dparmeHT 6e3
Tennomepa (He uamepeH);
& - U3MepeHHasi NMOTHOCTb TEMSIOBOrO NOTOKA NPU HaNM4MKU TeNSIoMepa.

PucyHok K.1 - Onucanue napametpoB ypaBHeHui (K.1) n
(K.2)

C TennoMepom Bez Tennomepa
] { Y4
q q _
Tennomep g =3 =

i
InemeHT '3 %
L7 4 |V \/ _J

PucyHok K.1 - Onucanve napameTpoB ypasHeHun (K.1) n (K.2)

M3 ypaBHeHus (K.1) MOXHO nerko nony4uTb COMPOTMBREHWE Tenronepenaye
nm koaddmLMeHT Tennonepeaadu:



Ry=8rlg-R wiky =gir-R'gq). (K.2)

K.2.2 N3amepeHus 3HauyeHUn &
N3mvepeHne TemnepaTyp MOBEPXHOCTM MNOKa3aHO Ha pucyHke K.2.
PaccmaTtpuBatotcsa aBa criyyas:

a) ecrvM uW3MepeHve TemrnepaTypbl OLHOM MOBEPXHOCTU MPOBOAST TMof
TennoMepom, To £ doparMeHTa onpeaenseTcsa AByMs CliedyoLwMMn YpaBHEHUAMM:

R=drlg'=dr'lg, (K.3)
N U3MEPEHHOE 3HAYEHUNE SBNSIETCS AENCTBUTENBbHBIM U HE TPEDYET KoppeKLum;

6) ecrnv TemnepaTypy OHON NOBEPXHOCTU U3MEPSIIOT PSAOM C TENIOMEPOM, TO

nosny4aroT 3HayeHua ¢ W dir , KOTOpble HEeMOCPEACTBEHHO He CBs3aHbl ¢ & . Ans
TOro YTOObI HAWTK 3aBUCMMOCTb, HYXXHO HamnMcaTb OTHOLLEHWE TEMSoBbIX MOTOKOB,
npegnonaras, 4YTo TemnepaTypa OKpyXawlleld cpedbl W CONpOTUBIEHME
TennoobmeHy NOBEPXHOCTM &' OAMHAKOBbLI MPW HAaNMMYMK U OTCYTCTBUM TENnomMepa:

¢ _(R+R*R")

¢ @R Y

PucyHok K.2 - Onucanue napametpoB B ypaBHeHusXx (K.3)

C Tennomepom Bea Tennomepa
N R, \/
q q'

Tennomep %R' i
SnemenHT = gﬁ %R’ F

N | V

PucyHok K.2 - OnucaHve napameTtpoB B ypaBHeHusX (K.3)

O6beanHsaa 3Ty 3aBucumocTb C ypasHeHuem (K.3), ucknovaioTt ¢', 4Tobbl
nosny4nTb

R+ R[R‘"+R'—E] cmPEuy (K.5)
g g

OTctoga nerko nonydnTb 3HayeHve X . Bbonee npocToe COOTHOLUEHME MOXHO
nony4YnTb, €crv NpeanorioMUTb, YTO AEeNCTBUTENbHOE 3HadeHve E OnmMsko K

OTHOLLEHNIO UM3MEpPEHHbIX 3HadeHwi drfg. B aTom crnydae ypaBHeHue (K.5)
npvoGpeTaeT BUA

22 pla-Zlem|r-2]-0, (K.6)
g g
Ecnn nocnegHum 4neHoMm ypaBHeHWst npeHebpedb, nomy4atoT crnepylollee
ynpoLleHue:

R=dtlg-g, (K.7)

KOTOpoe O3HayaeT, 4YTO [OENCTBUTENbHOE COMPOTUBIIEHNE 3JfIeMeHTa paBHO
N3MEePEHHOMY UCTUHHOMY COMPOTUBIIEHMIO MUHYC COMPOTUBIIEHNE TEMMoMepa.



K.3 [1Byx- 1 Tpexme pHbIA TeNNOBOMN NOTOK

MpakTuyeckn u3MepuTEnb TEMMOBOrO MOTOKa (TEnnoMep) He sABMsieTcs
OOHOPOAHBbIM M UMEET KOHeYHble pa3mepbl. JIMHMM TennoBoro mnoToka B 3TOM
cryvyae WCKPUBNAIOTCA, U U3MEPEHHBIN TEMNSIOBOM MOTOK U pa3HOCTU TemnepaTtyp

OTHOCATCS He K 3HadyeHuaMm Ry U &, B ypasHeHun (K.2) unm (K.7), a k Gonee
KOMIMIIEKCHOMY PELLEHUIO TENSIOBOTO YPaBHEHUS CTALMOHAPHOTO COCTOSIHUS.

K.3.1 OcTaTtouHble BO34eNCTBUA NPU XOPOLLEM OrpaXgeHun Tensiomepa

TennonpoBOgHOCTE MaTepuana, Ha KOTOPOM YCTaHOBMEH TEnroMep, MOXeT
BMUSITb Ha pacnpefeneHue TemnepaTypbl B TEnfoMepe umu, ApyrMMu crioBamu,
MOXET U3MEHATb KanmMbpoBOUYHbIA KO3IGMULNEHT. DTO Crny4YaeTcsl, ecniv TENSIOBON
MOTOK W3MEPSIOT Tepmobatapeen, TEnonpoBOAHOCTE KOTOPOW 3HAYUTENBbHO
forbLUe TENONPOBOAHOCTY MaTepuana, 3anofHsIioLWero CepALEBUHY OrpaXaeHus,
N ecrnv YyBCTBUTEMbHbIE YacTu TepMobaTapen pacnofioXeHbl CIMLLKOM GnmM3Ko K
NMOBEPXHOCTM Tensiomepa.

OTOro BMMSHUST MOXHO WM30exaTb MNpu  MPaBUMBHOM  KOHCTPYMPOBaHWUM
Tennomepa M ero KanmbpoBKke Ha pa3nMYHbIX MaTepuanax. Torma AONs KaKgoro
nogknagodHoro matepuana (cm. A1 npunoxeHuss A) crnegyeT NPUMEHATb
NpaBuUIbHBIN KO3MAMLMEHT KanMOpPOBKM.

K.3.2 OcTaTtouHble BO34eNCTBMA NpU OQAHOPOAHOM Tensiomepe
OTn BosgencTBust onmcaHbl B 9.4.1. TlorpewHocTb wim kO3hdmMUMEHT
KoppeKumn

e=ig-glig (K.8)

MOXHO pacCyuUTaTb C NOMOLLUBK TEMJIOBOIO ypaBHEHUA CTALLMOHAPHOIO0 COCTOAHUA:

T3 =0, (K.9)

roe £ - Temneparypa;

72 - koacpdmumeHT JNlannaca.

Temnepatypy B Ntobom MecTe Tenriomepa 1 Nogknago4Horo Marepuarna MoxHo
onpeaennTb, €Cin U3BECTHbI rpaHnYHble ycroBusa. K aTum ycroBusmM OTHOCATCS
BHYTPEHHSASI 1 HapyxHas TemnepaTypa Bo3gyxa M KoadxpuuumeHTbl TennoobmeHa
noBepxHocTU. PelleHve nonyyaroT, NPUMEHS MeTOAbl KOHEYHbIX 3NIEMEHTOB WIn
KOHEYHbIX pa3HOCTEN.

MnoTHOCTbL TEnmnoBOro MoTOKa ¢' paccyYUTLIBAOT B YCMOBUSIX OOHOMEPHOrO
notoka. "MamepeHHyo" MMOTHOCTbL TEMnsioBOro MNOTOKa ¥  MonydalT geneHnem
cpegHeln pa3HOCTM TeMnepaTyp 06enx NOBEPXHOCTEN aKTUBHOWM (30Hbl, B KOTOPOW
n3MepsieTcs TENnnoBOM MOTOK) CEepALeEBUMHbl Tenmomepa Ha TepMuyeckoe
COMPOTUBIIEHNE 3TOW CEPALEBMHbI.

TepMuyeckoe CONpPOTUBIIEHWE CEpPALIEBUHbI TEMMOMEPa 3aBUCUT OT CIIOXHOW
CTPYKTYpbl TENrioMepa M He MOAJIEXUT YMPOLLUEHHOMY pacyeTy TOMWWMHbI MO
OTHOLLIEHMIO K TEMONpOBOOHOCTU MaTepuana cepgueBuHbl. CnegyeTt ydnTbiBaTh
TennoBble BO34ENCTBMSA NPOBOAOB TepMobaTapeun.

TepMuyeckoe COMNPOTMBIIEHWE aKTMBHOW CepaLeBMHbI TenroMepa MOXHO
paccunTatb Mo KanMbpoBOYHOMY KO3GMMMLMEHTY M MO YUCITY N XapaKTepUCTUKaMm

TeMnepaTypHbIX AatymkoB. CpefiHee TEPMUYECKOE COMNPOTUBNEHNE . paBHO

R, =drlg, (K.10)

roe ¢ - NNOTHOCTbL TEMNJIOBOro NOTOKa;

dr - Pa3HOCTb TeMnepartyp Mexay obenmn nuLEBBLIMU NOoBEPXHOCTAMU
aKTMBHOIO CJ104.

OTy pa3HOCTb TeMnepaTyp &r MOXHO NOMy4uTb NO dhopmyrne

or=8U1n, (K.11)



roe I/ - HanpsXxexHune, co3gaBaemMoe TENJIOMepPOM;
A = 4MUCINOo TenoBbIX 4AaTYNKOB B TEMJTIOMEPE;

- UX kannBpPoBOYHbIN KoadudmumeHT, °C/B.
CnepoBaTernbHo,

R=8f(Fn),

(K.12)

roe F - KanbpoBoYHbIN KoadudmumenT [¢/ L7, (BT/(M2-°C-B)] Tennomepa.
KoadhdpmumeHT koppekumn ¢ B 3TOM Clydae pacCuuTbiBalOT MO YPaBHEHMIO
(K.8). KoadbdmumeHT Koppekumn 3aBWCWUT OT MNapamMeTpoB, MPeACTaBlEHHbIX B

Tabrnmue K.1.

Tabrmua K.1 - [InanasoH OTKITOHEHMS MapaMeTpoB Tennomepa

O603Ha4eHne HavnmeHoBaHve napameTpa Bo3moxHble
napameTpa OTKIOHEHMS
R, ConpoTtuenexue TennoobmeHy Ot 05 go 0,01 M2
NMOBEPXHOCTU Had TENSIOMEPOM N
°C/BT
n [JvameTp aKTMBHOWN YacTu OT1 10 oo 500 mm
il
s O6bumn gmnametrp Tennomepa ¢ | Ot 10 go 600 mm
t npeaoxpaHUTeNbHbIM KOSbLLOM
fff TonuwpHa obLLMBOK OT10,11805 MM
’ TennonpoBoaHOCTbL OBLWIMBOK Ot 0,03 po 400
J Bt/(m-°C)
% TennonpoBogHocTh naccusHom YacTtu || OT 0,03 go 2 B1/m-°C
grd Tennomepa
Rhﬁn TepMquPKoe ConpoTUBIeHne || 0,001 g0 0,01 M2
aKTUBHOWM YacTu Tennomepa N
-°C/BT
'y TennonpoBogHocTb nog Tensiomepom [OT 0,03 go 200
B1/(m-°C)
d TonwuHa nepsoro cros Ot 130 Mm
4 TonuwuHa Tennomepa n|[O10,24805MMm
hfin npenoxpaHUTernbLHOro KonbLa
vl [MNOTHOCTL TENNOBOrO NOTOKA 07 0,1 50 10 BT/m2




CnegyeT y4nTbiBaTb BIUSIHWE OTKIIOHEHWA COMPOTMBREHUS] TEMO0OMEHY
MOBEPXHOCTM Yy KpaeB TeEMroMepa, BbI3BaHHOE pasmmynemM KoaddpmumeHToB
dopMbl, a Takke dopMon Tennomepa (Kpyrmbidi unm  KBagpatHbii). OgHako
OTCYTCTBME TOYHOCTU Npu NpMbIMKeHUn KBagpaTa K AMCKOBOW dopme Tensiomepa
ovyeHb Maro. [losToMy AOByMepHasi MOAENb B LMIMHAPUYECKMX KOOpOMHaTax
npaBoMepHa Npu pacyeTe KOppeKL M1 A8 KBagpaTHOro Tenromepa.

TennomMep MOXeT WMETb pas3fMyHble CTPYKTYpbl B  3aBMCMMOCTU  OT
KOHCTPYKLIUM aKTUBHOW 4acTW W MOSOXEHNA 3TOW aKTMBHOW YacTy BO BCTPOEHHOM
3almTe M NacCUBHOM YacTu (CM. pucyHok K.3).

PucyHok K.3 - Paspe3s pa3nuyHbIx TennomepoB
(v3mepuTeneun TensIOBOro NOToka)

MonHoCTeD Tennomep Tennomep
AKTHBHLIA TENNoMep C NpegoxpaHU TENBHEIM c oBWWBKON
KOMBLUOM

MpumevaHue - AKTUBHAA cepaueBuHa 3aluTpuxoBaHa.

PucyHok K.3 - Pa3pe3 pas3nuuHbix TennomMepos (M3meputerien TenrnoBoro noToka)
(paspes no paguycy)

MpenoxpaHuTenbHoe KOrmnbLO, W3roTOBMNEHHOE M3 MaTtepuana C TakuMu xe
TENnoBbIMA CBOWCTBaAMM, YTO M Yy TensioMepa, M Takon e TOSILMHbI, MOXHO
YCTaHOBUTb BOKpYr Tenromepa. LWupuHa aToro npegoxpaHuTenbHoro Korbla
[JOIDKHA TpeBblllaTb TOMWMHY Tenyiomepa He MeHee 4YeM B MATb  pas.
TennonpoBoAHOCTb MPeaoXpaHUTENbHOTO KomnbLia MOXeT ObiTb  6nmM3kon K
OeNCTBUTENbHOM TENNonpoBOAHOCTH Tennomepa.

HeBo3MOXHO NpeacTaBuTb Tabnuuy KO3chdmMLNEHTOB KOPPEKLMN OIS KaKOoro
Tuna Tennomepa. OHaKO MOXHO NPUBECTU CreAYIOLLME YKa3aHUS:

a) ecnm Tennomep BCTaBMEH B UCMbITATENbHBIV dyparMeHT Ui eciiv OH Marl, TO
KOppeKUUMst MOXET OblTb I MONIOXUTESIbHON, Uk oTpuLaTenibHoi. Ecnm Tennomep
YCTAHOBMEH Ha TMOBEPXHOCTM, Kak 0Obl4HO, M ecrm Tensomep (C
NpenoxpaHUTENbHbLIM KOMbLIOM) OAHOPOAEH M UMEET MonepeYHblit pasmep, 6onee
Yyem B 20 pa3 NpeBbILLAOLLMNA TOMNLLWHY, TO KOppeKUuns 6yaeT oTpuuaTensHoi;

0) Koppekuust 6yaeT bonbLue, ecru:

- CONpOTMBIEHNE TENO0OMEHY NOBEPXHOCTU HAA TEMIOMEPOM Maro;
- NOAKMaAO0YHbIN MaTepuan MMeeT BbICOKYH TEMNONPOBOAHOCTb;

- OTHOLLEHWE 06LLero AnameTpa K TOSLLWHE Maro;

B) KOppeKkuus ByaeT MeHblue, ecnv Tenrnomep 6OorbLLIOM UNK eCNv OH OrpaXxaeH
BonbLMM NpegoxXpaHUTenbHbIM KOSbLOM COOTBETCTBYIOLLEN TENONPOBOAHOCTY;

r) ecnu Tennomep oOLWLMT MeQHOM uin anmtoMuHneBow donbron (tonuwwmHon 0,5
MM), TO BfMSHWE TENSOMPOBOAHOCTM Marepuarna MepBoro Crios U3MepsemMoro
dparmeHTa MeHbLLe, HO TeNMoMep criegyeT KanbposaTb C 0OLLMBKaMM.
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