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Mpeancnosue

Llenn n npuHumnel ctaHgapTm3aumn B Poccuiickoih ®egepaunn ycTaHoBNeHbl PefepasibHbIM 3aKOHOM
0T 27 gekabps 2002 r. N» 184-93 «O TEXHUYECKOM perynnpoBaHumn», a npasnna npuMeHeHNs HaunoHanbHbIX
cTaHgapToB Poccuiickoli ®epepaunm — FOCT P 1.0—2004 «CrtaHgapTusauusa B Poccuiickoli ®eaepaumu.
OCHOBHbIE MONOXEHNA»

CBefioHVA 0 cTaHfapTe

1 PA3SPABOTAH YupexaeHnem «HayuHo-uccrnenoBaTenbCKuii UHCTUTYT CTpouTenbHOW dnsmnkn Poc-
CUIACKOW akafieMun apxmMTekTypbl 1 CTPOUTENbHBIX Hayk» Npu yyacTum OAO «LleHTpanbHbI Hay4Ho-nccneno-
BaTeNbCKUIA VHCTUTYT XW/bIX 1 06LWECTBEHHbIX 34aHN»

2 BHECEH TexHunyeckuMm KkomMuTeToM no ctaHgaptusauum TK 465 «CTpontesibCcTBO»

3 MPUWHAT N BBEAEH BLI,EI7ICTBVIE Mpukaszom ®efepanbHOro areHTCTBa Nno TeEXHUYECKOMY perynm-
poBaHuio 1 meTponorum ot 15 aekabps 2011 r. Ne 1558-cT

4 B HacTosleM cTaHAapTe y4yTeHbl OCHOBHblE MOMIOXKEHWS  MeXAyHapoAHOro cTaHgapTa
MCO 9869:1994 «Tennounsonaumsa. CTpouTesibHble 3N1eMeHTbl. Vi3MepeHne TENI0BOro CONpPoOTUBIEHNS U KO-
appumveHTa Tennonepegayn, npoBogMMoe MO MecTy npuMeHeHust» (ISO 9869:1994 «Thermal
insulation — Building elements — In situ measurement of thermal resistance and thermal transmittance».
NEQ).

HanmeHoBaHWe HacTosLWEero craHAgapTa M3MeHeHO OTHOCUTE/IbHO HAMMEHOBAHUSI YKa3aHHOr0 MeXay-
HapogHoro ctaHgapTa gna npuseaeHus B cootBeTcTBme ¢ FOCT P 1.5 (nyHkT 3.5)

5 BBEJEH BIMNEPBbIE

MHopmaLmsi 06 M3MOHBHUSIX K HACTOSILLEMY CTaHAap Ty Ny6vKyeTCsl B €XerofHo U3aaBaeMoM WH-
¢hopMaLMoOHHOM yKasaTene «HaunoHasbHble CTaHAapThi», & TeKCT U3MEHEHWIi U NONpPaBoOK — B eXeme-
CSUHO M3AaBaeMbIx MHPOPMALMOHHbIX YKasaTensax «HaumoHanbHble cTaHgapThl». B ciyyas nepecmoTpa
(3aMeHbl) UM 0 TMEHBI HACTOSAILLEN0 CTaHAapTa CoOOTBETCTBYKLLEee yBeoMIeHNe 6yaeT ony6/MKOBaHO
B ©XXEMECSYHO 13aBaeMOM UH(DOPMaLMOHHOM YKasaTene «HaunoHasbHble CTaHgapThi». COOTBeTCTBY-
loLLasn uHgopmauus, ysegomaeHne n TeKCThbl pa3MeLlalnTcs Takke B MHGOPMaLMOHHO cucTeme o6Liero
NoNb30BaHNUs — Ha ouuMansHoOM caiiTe ®efepanbHOro areHTCTBa No TEXHNYECKOMY PEeryiMpoBaHuio 1
MeTposiorun B ceTu HTepHeT

© CrtaHgapTuHdgopm. 2012

HacToswuii cTaHAapT He MOXET GbITb MOMHOCTbLIO UM YACTUYHO BOCNPOU3BEEH, TPaXXMPOBaH U pac-
MPOCTPaHEH B kayecTBe OhMLManbHOMO U3fanns 6e3 paspelleHus defepasibHOro areHTCTBa No TeEXHNYEeCKo-
My perysiMpoBaHuio U1 MeTposIoriun
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BeeneHve

CosgaHve cTaHjapTa Ha MeTofbl onpeAeneHns TenN03alMTHbIX XapakTepUCTUK 34aHNni 1 COOPYXeHNi
6asumpyeTcsi Ha TpeboBaHusax ®epepanbHoro 3akoHa No 384-d3 o1 30 gekabps 2009 r. «TexHuyeckuii perna-
MEHT 0 6e30NacHOCTM 3[jaHNit 1 COOPYXEHUII», COFNACHO KOTOPOMY 3[aHUS U COOPYXEHMUS C OfHOW CTOPOHbI,
ZOJDKHBI MCKIloYaTh B NpoLiecce aKCnayaTauum HepauoHanbHbli pacxos 3HepreTu4ecknx pecypeos, a ¢ apy-
roil — He co3gasarTb YCI0BUA ANS HEAONYCTMMOrO YXyALWEHUS NapamMmeTpoB cpefbl 06uTaHus ngeii n ycno-
BUiA NPON3BOACTBEHHO-TEXHOMOMMYECKMNX NPOLLECCOB.

HacTosawwit ctaHaapT paspaboTaH C Lesblo onpegesieHns B 1a60paTopHbIX Y HATYPHbIX YCNOBUSAX CO-
npoTMBEHNSA Tennonepeaaye n koachuumeHTa Tenaonepesayn orpaxaatoLinx KOHCTPYKLUNIA, NO3BONAIOLLNX
KO/IMYECTBEHHO OLEHUTbL TEMIOTEXHWYECKME KavecTBa 34aHNi 1 COOPYXEHWI 1 COOTBETCTBIE UX Orpaxiato-
LLMX KOHCTPYKLMIA HOpMaTUBHbIM TpeboBaHusaM [1] ¢ yueTom TpeboBaHuii TOCT P 51380 n FOCT 51387, ycTa-
HOBWTb peasibHble MOTepu Tenaa 4yepe3 HapyXHble Oorpaxjatolive KOHCTPYKLMMW, NPOBEPUTb MPOEKTHbIe
KOHCTPYKTVBHbIE PELUEHUs W NX peasin3aunto B MOCTPOEHHbIX 34aHUSAX U COOPYXEHUSAX.

HacTtoawwii ctaHgapT siBNseTca OAHUM M3 6a30BbiX CTaHAapToB, obecneyvBalolMX napameTpamu
3HepreTNYecknin NnacnopT v 3HeproayAnT 3KCNyaTUpyeMbIX 34aHWUI N COOPYXEHUIA.
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HAUMOHANBbHbBIMN CTAHOAPT POCCUMCKOW OSEJLEPALUNMN

3O0AHNA N COOPYXEHUA

MeToj onpefeneHnus cONpoTUBNEHNSA Tennonepegaye
orpaxgarmLmx KOHCTPYKLMIA € MoOMOLLblo Tensiomepa

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

Nata BBegeHna — 2012—05—01

1 O6nacTb NpUMeHeHNA

HacToswnii ctaHAapT pacnpocTpaHsieTcsl Ha orpaxgatoLe KOHCTPYKLMM XUbIX, 06LLeCTBEHHbIX, NPO-
U3BOACTBEHHbIX U CE/TbCKOXO3AWCTBEHHbIX 34aHUIi 1 COOPYXEHWIA: HAPYXHbIE CTEHbI, NOKPbLITUS, YepAadHble
NepekpbITUsA, NepekpbITUS Haf Npoes3famMu, XONoAHbIMY NOANOMLAMU 1 NoABaNaMu, Apyrue orpaxjarwolime
KOHCTPYKLMM, pasgensiolme noMeLeHnst ¢ pasinyHbIMU TEMNEPAaTyPHO-BNIXKHOCTHLIMU YCNOBUAMU, 1 yCTa-
HaB/NMBaeT MeToAbl OnpejesnieHus Ux CONpPOTUBEHUS Tensonepesade U koaduLmeHTa Tennonepesayn B
NabopaTopHbLIX U HATYPHbIX (IKCMTyaTaLMOHHbIX) 3MMHUX YCNOBUSIX.

Tpe6oBaHMs HACTOSALLEro CTaHgapTa He pacnpoCcTPaHaTCs Ha CBETONPO3payHbie Orpaxaaolime KoH-
CTPYKLU.

2 HopMmaTuBHbIE CCbINKM

B HacTosleM cTaHgapTe UCMONb30BaHbl CCbIIKM Ha Criefyloline ctaHaapTbl:

FOCT P 8.585—2001 locypnapcTBeHHass cuctemMa obecneyeHuss efuHCTBa M3MepeHuii. Tepmonapsbl.
YacTtb 1. HOMMHanbHble cTaTUCTUYECKME XapakTepuUCTUKM Npeobpa3oBaHns

FOCT P 50700—94 Komnpeccopbl 06bEMHOro AelCTBUS XOM0L0NPON3BOANTENbHOCTLIO CBbILLE
3.0 kBT Ha 030HO6e30nacHbIX areHTax. Tunbl 1 OCHOBHbIE NapameTpbl

FOCT P 51364—99 (MCO 6758—80) Annapatbl BO3AYLIHOTO OxnaxaeHns. ObLe TexHMyeckne ycno-
BUS

FOCT P 51380—99 OHeprocbepexeHne. MeToabl NOATBEPXKAEHUS COOTBETCTBUS NokasaTeneli aHep-
reTmyeckoi adhheKTMBHOCTM 3HEPronoTpebasoLWen NPoAYKLMN NX HOPMaTUBHbLIM 3HavyeHnsam. Obwme Tpebo-
BaHWA

FOCT P 51387—99 3HeprocbepexeHune. HopmaTnBHo-MmeToan4veckoe obecrnedeHre. OCHOBHbIE MNOJI0-
XeHuns

FOCT 8.140—2009 TocyaapcTBeHHas cMcTeMa obecneyeHns eMHCTBa U3MepeHunii. FocyfapcTBeHHasn
nosepoyHass cxema A1 CPeAcTB U3MepeHus TEen/0NpoBOAHOCTU TBepAblX Ten B AnanasoHe oT 0.02 go
20 B1/(m K) npu Temnepartype ot 90 go 1100 K

FOCT 12.1.005—88 Cuctema ctaHgapTtoB 6e3onacHocTn Tpyga. O6Lime caHUTapHO-TUrneHnyeckme
TpeboBaHWs K BO34yXy paboyeli 30HbI

FOCT 112—78 TepmomeTpbl METEOPOSIOTMYECKNE CTEKNAHHBbIE. TeXHNYecKkne ycnoBus

FOCT 1790—77 TllpoBosioka 13 CniaBoB Xpomesb T. aTOMe/b. KONesb N KOHCTAHTEH ANA TepMOoafek-
TPOAOB TEPMO3/IEKTPUYECKNX NpeobpasoBaTesneil. TexHUYeckne ycnosus

FOCT 6359—75 Bbaporpadbl METEOPO/IOTMYEeCcKue aHBponaHble. TexHu4eckne ycnoBus

FOCT 6376—74 AHeMOMEeTPbl py4YHble CO CYETHLIM MeXaHU3MOM. TexHnYeckme ycnoBus

FOCT 6416—75 Tepmorpadbl MeTeoposiornyeckme ¢ 6UMeTanIMnyeckum 4yBCTBUTE/IbHbIM 3/1EMEH-
TOM. TexHnyeckue ycnosus

M3paHne ouymnanbHoe
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FOCT 6651—2009 locypapcTBeHHasi cuctema obecneveHns eanHCTBa n3mepeHuin. Tepmonpeobpaso-
BaTe/IN CONPOTUBIEHNA U3 NNATUHBI, MeAn U H1Kens. ObLne TexHnyeckne Tpe6oBaHUs U MeToAb! UCTIbITaHWI

FOCT 7076—99 Martepuasnbl 1 n3fenua crtpoutesibHble. MeTof onpefeneHnsa TennaonposogHOCTU 1
TEPMUYECKOro COMPOTUBNEHNSA NPU CTALMOHAPHOM TEMNJI0BOM pexumme

FOCT 7164—78 [pubopbl aBTOMaTUYECKME cneasLiero ypaBHosewnaHus 'Cr. O6Lue TexHmyeckue
ycnosus

FOCT 7165—93 (M3K 564—77) MoCTbl MOCTOSAHHOIO TOKa /19 U3MEPEHUs CONpPOTUBNEHNUSA

FOCT 7193— 74 AHEeMOMETpP pYy4HOI UHAYKLUUOHHbINA. TexHu4eckme ycnosus

FOCT 8711—93 (M3K 51-2—84) [Npnbopbl aHaN0roBble NoKasbiBaLLMe 31eKTPOU3IMEPUTENbHbIE NPS-
MOrO [,eiCTBMSA 1 BCNoMoraTe/ibHble yacTu K HUM. YacTb 2. Ocobble TpeboBaHUs K amnepmeTpam 1 BO/IbTMET-
pam

FOCT 9245— 79 [NoTeHUMOMEeTpbl MOCTOSIHHOIO TOKa n3MepuTesibHble. ObLLMe TEXHUYECKNEe YCOoBUS

FOCT 9736—91 [lpn6opbl anekTpuyeckme NpSAMOro npeobpasoBaHus 418 N3MEPEHNS HeanekTpuyec-
KMX BennymH. O6Lmne TexHuyeckne Tpe6oBaHust U MeToAbl UCMbITaHWA

FOCT 16617—87 3nekTponpubopbl oTonuTeNbHble ObiToBble. ObLLEe TEXHUYECKUe YCN0BUs

FOCT 17008—85 Komnpeccopbl x/1ag0HOBbIe repMeTuyHblie. ObLme TeEXHNYECKNe YCI0BUA

FOCT 17083—87 2n1eKTpoTensoBeHTUNATOPLI 6biTOBbIe. ObLMe TeXHUYeCKMe YCoBus

FOCT 17177—94 Martepuans! 1 U3genusi CTpouTe bHbIe TENNON30AALNOHHbIE. MeTofbl UCTbITaHWiA

FOCT 21718—84 Martepuanbl CTpouTenbHble. AN3NbKOMETPUUECKN METOA N3MEPEHUS B/IAXHOCTH

FOCT 22502—89 ArperaTbl KOMMNPECCOPHO-KOHAEHCATOPHbIE C repMEeTUYHbIMU XOMOANNbHBIMU KOM-
npeccopamu A8 TOProBoro Xo/04unbHOro o6opygosanns. ObLue TEXHUYECKME YCOBUSA

FOCT 23125—95 CurHanusatopbl Temnepartypbl. O6Lne TEXHUYECKME YCOBUSA

FOCT 23250—78 Martepuasbl cTpouTebHble. MeToA onpeseneHus yaenbHol Ten10eMKOCTH

FOCT 23833—95 O6opyaoBaHue xonoannbHoe Toprooe. ObLine TeXHUYECKMe YC/I0BuUSA

FOCT 24816—81 Martepuansl cTpouTenbHble. MeToapl onpeaeneHns CopOLMOHHON BAaXHOCTH

FOCT 25380—82 3paHns 1 coopyxeHusa. Metog usMepeHus nNAOTHOCTU TeNJI0BbIX NOTOKOB, MPOX0oA4A-
LWMX yepes orpaxjaloLine KOHCTPYKLUn

FOCT 26629—85 3paaHns n coopyxeHus. MeTof Ten10BU3NOHHOIO KOHTPO/IA KayecTBa Temnson3ons-
LN OrpaxkatoLLnx KOHCTPYKLWIA

[OCT 30494— 96 3paHus xusble n obliecTBeHHble. MapaMeTpbl MUKPOKIMMAaTa B NOMeLLeHUAX

FOCT 31167—2009 3paHua u coopyxeHus. MeTobl onpefesieHns BO34yXONPOHULLAEMOCTHN orpaxaa-
IOLLIMX KOHCTPYKUWI B HATYPHbIX YCIOBUAX

NMpumeyaHwune — MNpu NONb30BaHUM HACTOSIWMM CTAaHAAPTOM Liesiecoo6pa3Ho NpoBepuUTb AENCTBUE CCbINIOY-
HOro cTaHgapTa B MHMOPMAUWOHHOW cucTeme O6LIEro MOMb30BaHUA — Ha oOdmunanbHOM cailiTe degepanbHOro
areHTcTea Nno TeXHM4YeCcKoMy perysimnpoBaHMo U MeTposiorMn B CETU MHTEPHET UM NO eXerogHo n3gasaeMmomy VIH(*)OpMa-
LMOHHOMY yKa3aTento «HaunoHanbHble CTaHAapPTbI», KOTOPbIA ONy6/1MKOBaH NO COCTOSAHMIO Ha 1 AHBaps Tekylero roga, u
Mo COOTBETCTBYHUWMM eXeMeCAYHO m3gaBaeMbiM I/IHdJOpMaLU/IOHHbIM ykasatenam, OI‘Iy6]1I/IKOBaHHbIM B TeKyulem rogy.
Ecnu ccblNoYHbI cTaHAapT 3aMeHeH (M3MEeHEeH), TO NpY NOMb30BaHUN HACTOALWMM CTaHAapTOM crnefyeT pyKOBOACTBO-
BaTbCA 3aMeHA WM (I/I3MeHeHHbIM) CTaHOapToOM. Ecnu ccbiNoYHbIN CTaHOapT OTMeHeH 6e3 3aMeHbl, TO NoJ/10XXeHue, B KO-
TOPOM AgaHa CCbl/lKa Ha Hero, NnpuMeHsAeTCAa B 4YacTu, He 3anarMBar0u.|,el71 3TY CCbIJIKY.

3 TepMuHbI 1 onpeaeneHns

B HacTosiLem cTaHgapTe NPUMEHAIOT CneayroLme TeEPMUHbI C COOTBETCTBYOLWUMMN ONpeaeneHnamMu:

3.1 TennosawmTa: CBOWCTBO COBOKYMHOCTU OrpaxpjatoLiMx KOHCTPYKUWI, 06pasytowmnx 3amKHYTbI
06beM BHYTPEHHEero NpoCTpaHCTBa 3f4aHus, CONPOTUBNATLCA NEePeHOCy TeNA0Tbl MeXay NoMeLLeHnem 1 Ha-
PYXHOI Cpefoi, a Takke Mexzy NoMeLleHnAMY C pas/IniyHoin TemnepaTypoi Bo3ayxa.

3.2 Tennonepegaya: MepeHoc TeNn0Tbl Yepe3 OrpaxaatoLLyto KOHCTPYKLMIO OT B3auMogelicTByoL el
C Hell cpefbl ¢ 60nee BLICOKOW TeMnepaTypoii k cpege ¢ 605ee HU3KOW TemnepaTypoli ApYroil CTOPOHbI KOH-
CTPYKL UK.

3.3 TennonpoBoAHOCTb: CBOICTBO Matepuasa CTPOUTE/IbHON KOHCTPYKLMW MEePeHOCUTb TEMIoTy
noj AeiicTBreM pasHOCTU TemnepaTtyp.

3.4 Koa(ppULMEHT TennonpoBoAHOCTN MaTepuana >, Bt/(v m°C): BennumHa, 4MCNeHHO paBHas
NIOTHOCTM TEN/I0BOr0O NOTOKA, NPOXOAALLEr0 B M30TEPMUYECKMX YC/IOBUAX Yepe3 C/Ioi MmaTepuana TOLWMHOM
B 1M npu pasHOCTU TemnepaTyp Ha ero nosepxHoctax 1 °C.

2
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3.5 TennoBoli noTok Q. BT: KonuuecTBo TennoTbl, npoxoAsilee yepes KOHCTPYKLUIO Uan cpesy B eau-
HULY BPEMEHN.

3.6 MNOTHOCTb TEN/IOBOrO NOTOKa (MOBEPXHOCTHasA) . BT/M2: BennumHa TennoBOro notoka, mpoxo-
AAulero yepes eAvHULY Naowaamn noBepXHOCTU KOHCTPYKLNN.

3.7 TensoycBoeHne NOBEPXHOCTN KOHCTPYKLMK: CBOWCTBO NOBEPXHOCTY OrpaAatoLein KOHCTPYK-
uuu nornowaTte Win oTgaBaTtb TENIoTy.

3.8 KoappuumeHT TennoobmeHa (Tennosocnpuatua Qninnum tennootgaun aexl). Bt/(m2.8C): Be-
INYMHA. YNCNTEHHO paBHasA NMOBEPXHOCTHOWM M/IOTHOCTU TEMN0BOro NOToka Npu nepenage TemnepaTtyp 1 eC
MeXay NOBEPXHOCTbIO 1 OrpaxaatoLlein cpefoli 4NS BHYTPEHHEN U HapYXXHOV MOBEPXHOCTE COOTBETCTBEHHO.

3.9 conpoTuBneHune Tennoo6bmeHy (TennosocnpuAaTuio Rti nnm tennootgave Rse), M2+°C/BT: Be-
NMynHa. obpaTHas KoadpunLUNeHTy TennoobmeHa.

3.10 Tepmuyeckoe CONpoTUB/IEHME OrpaxjatrLwein KOHCTpykuun Rk, M2 °CYBT: Cymma Tepmuyec-
KMX COMPOTUBNEHUI BCEX CMI0EB MaTepUanoB orpaxaarLleii KOHCTPYKL UK.

3.11 koachpuumeHT TennonponyckaHnsa kk. Br/(m2 °C): BenuuuHa, obpartHas TepMmyeckomMy conpo-
TUBNEHUIO OrpaXkaatoLLieil KOHCTPYKLMK.

3.12 conpoTuBNeHMe Tensonepeaaye orpaxgatwen KoHcTpykumm RO. M2 °C/BT: Cymma conpo-
TUBMEHNA TeNa0BOCNPUATMIO Rr), TepMUYECKUX CONpoTUBAEHNiA cnoeB Rk conpoTuBnexus Tennootgade Rrg
orpaxgatoLei KOHCTPYKLUN.

3.13 koathhuumMeHT Tennonepegayun orpaxgawlweid KOHCTPYKUMM (TPAHCMUCCUOHHBINA) KK,
B1/(M2 °C): BenuuuHa, obpatHas coOnpoTUB/EHMNIO TeNonepesaye orpaxaatoLieil KOHCTPYKLUK.

3.14 npuBefeHHOe CONpOTMB/AEHME Tenjaonepefjadye orpaxpawuweid  KoHCTpykuun RO,
M2+°C/BT: CpefHeB3BeLLeHHOe CONPOTUB/EHNE Tennonepesaye TeN10TeXHNYECKN HEOAHOPOAHONM orpaxa-
foLLeli KOHCTPYKLWN.

3.15 npuBefeHHbI KO3 PULNEHT TENIONepesaymn orpaxaaoLeit KOHCTpyKLumM k'n, BT/(m*-8C): Be-
NMunHa. obpaTHas npuBefeHHOMY CONPOTUB/IEHWIO TeNsionepeaayde orpaxaatoLleil KOHCTPYKLMN.

3.16 HapyxHas orpaxgatwuian KOHCTPYKUmusA: M10CKOCTHOE MHOroC/10MHOe, NPeuMyLLeCTBEHHO Ten-
NIOTEXHNYECKN HEOLHOPOAHOE CTPOUTE NbHOE n3denve, obnagatoLlee Tenno-, BO3AyXo-. BNaro-, Wymo3awur-
HbIMW CBOWCTBaMU, BXOAsliee B COCTaB oOrpaxjalmlleil 060104k 34aHNsA, B KOTOPOM MNOAAEPXMBAOTCA
TpebyeMblie napameTpbl MUKPOKIMMATA NOMELLEHWIA.

3.17 knumaTtnyeckas kamepa: YCTaHOB/IEHHOe B WCMbITaTe/IbHOM 3a/ie 06beMHOe COOpYyXeHue B
BUEe YTEM/EHHOro CHapyXxu napannenenunega, BHyTPEHHEe NPOCTPaHCTBO KOTOPOro pasfefieHo UchbiTye-
MOl orpaxgatoLeil KOHCTPYKUMed Ha Tenblii N XONOAHbIV OTCEKU, UMUTUPYHOLLME C NOMOLLbI0 OTONUTE/NbHO-
ro. 0XNafuTesIbHOro ¥ BEHTUIALMOHHOTO 060pY0BaHNA BHYTPEHHIOW cpefy 3KCnyaTupyemoro 3gaHus unm
COOpYXEeHUs (TeN/bI 0TCEK) U KTMMATUYECKME YC/IOBUSI KOHKPETHOTO palioHa CTPOMTebCTBa (XONOAHbBIV OT-
cek). B xoe vcnbITaHWii C NOMOLLIbI0 COOTBETCTBYHOLLMX AATHNKOB PMKCMPYETCHA NpoLecc N3IMeHeHUs Temne-
paTyp BO34yxa, MOBEPXHOCTEN OrpaxAatoLeil KOHCTPYKLMM 1 TEN0BbIX MOTOKOB, NPOXOAALUNX Yepes3 Hee.

3.18 Tepmonapa: TepmoanekTpuueckuii npeobpasoBartesib TemnepaTypbl, npeacTaBasatowmin coboi
[Ba 3/1eKTPONPOBOAHUKA TEPMOIEKTPOAa U3 pasHbIX MeTanmyeckux matepuanos (no NOCT 1790), coeau-
HeHHble (CnasHHbIe) KOHLaMW B 3aMKHYTbIA KOHTYp. ECiv mecTa coefiMHeHNl i HaxoA4ATCs Npu pas3HbIX Temne-
paTtypax. TO B KOHTYpe BO3HMKaEeT anekTpuyecknii Tok. O4HO N3 MeCcT coeNHEeHNs, NoMeLLaemMoe B TOUKY, rae
nsmepsieTcs TemnepaTypa, sBnseTcs pabouum cnaeMm TepMmonapbl, BTOpoe, Haxogsleecs npy nocTosHHOM
M3BECTHOW Temnepatype, ABNseTcs CBOGOAHLIM CnaeM Tepmonapsi.

3.19 Tennomep: TepMo3aneKkTpuyeckunii npeobpasoBaTesb TEM/I0BOrO NOTOKA, NPeACTaBNAWNA Co-
60/ nNnacTuHy M3 nNnacTvka ¢ 3ad)OpMOBaHVON B Hell 6baTapeeli nocnefoBaTenlbHO COeANHEHHbIX TepMonap,
cnaun KOTopbIX pacnosioXeHbl Npu yCTaHOBKe TernjomMepa Ha NnoBepxXHOCTU UCMbITYEMOrO OrpaxaeHus napasi-
NenbHO TENM0BOMY MOTOKY. BO3HMKLINIA HA NOBEPXHOCTAX NAACTUHbI TEMMEpaTypHbI nepenag reHepupyeT B
6atapee Tepmonap TepmoI/[IC. KoTOpas Ha u3mepuTeNbLHOM Npubope Npu 3BECTHOM rpagyMpoBOYHOM KO-
duumeHTe Tennomepa pUKCMpyeTcs B BUAE 3HAYEHWSA MIOTHOCTU TensI0BOro NoToka.

4 CywHoCTb MeToAa

OpHoli U3 OCHOBHbIX (DYHKLNIA HAPY)XXHOTO OFPaXAeHUsA 34aHUS U COOPYXEHUs (MK OrpaxaeHus, pas-
[ensioLLero NoMeLeHNsa ¢ pasiMyHoi TeMnepaTypoil BHyTPEHHEro BO3ayxa) ABSETCA CNOCOGHOCTb Orpax-
OeHVNs oKa3blBaTb COMPOTUB/IEHWE MNPOXOAALLEMY 4Yepe3 Hee TenjoBoOMY MOTOKY, KO/IMYECTBEHHO
Xapaktepusyemas conpoTtusneHnem tennonepegaye f20. M2+ X/BT.
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MeToz onpefesnieHusi conpoTUBMEeHUs Tennonepefade (koadichuumeHTa Tensonepesaun) orpaxgato-
Lell KOHCTPYKUMK 34aHNsi 3aK/104aeTCsl B TOM. YTO Ha MOBEPXHOCTSIX U B MPUMbIKAIOLUX BO3AYLIHbIX Cpejax
UCNbITYEMOTO OrpaXAeHUs, HAXOAALLErocs B 3KCNIyaTalMoHHbIX YC0BUsX (B OTan/IMBaeMOM 34aHUMN, DYHK-
LIMOHMPYIOLLEM B XOMOAHbINA Nepuog roga), Uam B KIMMaTUYECKOl Kamepe, rae TeMnepaTypHO-BIaXHOCTHbIe
YCNoBUS BHYTPEHHE W HapyXHOIi cpej NoAAepXMBaIOTCS C MOMOLLbIO CNeumansHoro 060pyAoBaHns, ycta-
HOB/IEHbI AaTuuKyM TemnepaTtyp (Hanpumep, Tepmonapbl), KOTOpble (DUKCUPYIOT B TEYEHWE ONPEAESIEHHOO
BPEMEHU 3HAUEHUs 3TUX TEMNJIOBbIX XapakTEPUCTUK, XeNaTe/lbHO NPy CTALMOHAPHbIX YC/TOBUSIX Cpes, OKpyxa-
loLuX orpaxaeHve. ConpoTuB/IeHWe Tenonepejaye orpaXaeHns onpegensieTcs Kak OTHOLLEHWE Pa3HOCTH
YCPEeAHEHHbIX 3a Nepuof MUChbITaHW Temnepatyp BHYTPEHHEIO W HapyXHOro BO34yxa K YCpegHEeHHOI
NI0THOCTM TEM/IOBOTO NOTOKA, NPOLLELLETO Yepes orpaxaeHue.

MpuBefeHHOEe conpoTMBNEHNe Tennonepegade RO onpegensoT 4a orpaxgalomx KOHCTPYKLUWiA, uMe-

IOLLMX HEOAHOPOAHbIE YYacTkn (TensIoNpoBOAHbIE BK/THOYEHUS, OTKOChI MPOEMOB, CTbiKW, NPUMbIKAHUSA BHYT-
PEHHUX OrpaKAEeHUl W HapyXHbIX OrpaKAeHWl, PacnofOXeHHbIX MoA YrOM K WCMbITYEMOMY y4acTKy) u
COOTBETCTBYIOLLME UM HEPABHOMEPHOCTW pacnpejesieHns no noBepxHOCTU orpaxzaeHuii TemnepaTtyp v Ten-
NI0BbIX NOTOKOB.

Takum 06pasom, MeTof onpefeneHnss CoNpoTUBAEHUS Tennonepegadye n Apyrux nofgobHbIX xapakre-
PUCTUK OCHOBAH Ha CO3[aHunu B OrpaXAatoLLeil KOHCTPYKL MW YCOBWIA CTaunoHapHoro TensioobMeHa n nsme-
peHun TemnepaTyp BHYTPEHHEro W HapyXHOro BO34yxa, TemnepaTyp MOBEPXHOCTeR orpaxgatoLlei
KOHCTPYKLMW, a TakKe NI0THOCTN TeN/I0BOro NOTOKa, NPOXOASALLEro Yepes Hee. N0 KOTOPbIM BbIYMCAIOT 3HA-
YeHUs1 COOTBETCTBYIOLMNX UCKOMBIX BEMYMH no chopmynam (9.1)—(9.5).

TennosawutHble XapakTEPUCTUKM OrpaxaatoLleli KOHCTPYKLMN onpeaenstoT Npu NCNbITaHUAX B KIUMa-
TUYECKNX Kamepax, B KOTOPbIX N0 06e CTOPOHbI UCMbITYeMOro hparMeHTa co3falT TemnepaTypHO-BaXHOC-
THbIA pexum, 67U3KMli K pacyeTHbIM 3UMHUM YCMOBMSAM 3KCMyaTauuv, WAM B HaTYpPHbIX YC/IOBUSX
aKcnayaTauumn 3gaHuii n COOpPYXeHUd B 3MMHWIA nepuog,

5 MeTog oT6opa ob6pasuos

5.1 ConpoTtusneHue Tensonepegaye B 1abopaTopHbIX YCI0BUAX ONpefensaoT Ha obpasuax, kKoTopbiMu
ABNSATCA LeNble 3N1eMEHTbl OrpaxAatoLmx KOHCTPYKL A 3aBOACKOTO N3rOTOB/IEHNSA WU UX (DParMeHTbl.

5.2 [inuHa v WnprHa NCnbITyeMOro chparMmeHTa orpaxgatolleil KOHCTPYKLUM JO/MKHbI HE MeHee YeMm B
yeTblpe pasa npesbiWwartb ero TOAWUHY U 6biTb He MeHee 1500 n 1000 MM COOTBETCTBEHHO.

5.3 Mopsagok oT6opa 06pasLoB A8 UCALITAHWUI U UX YNC/I0 YCTaHaBAMBAIOT B CTaHAapTax Uan TexHu-
YecKMX YyCNOBUAX Ha KOHKPETHble OrpaxjatoLime KOHCTPYKLUMU. MNpK OTCYTCTBUM B 3TUX AOKYMEHTaX ykasaHuii
0 Ynce UcnbITyemblx 06pasLoB 0TOMPatOT AN UCMbITAHNIA HE MeHee ABYX OAHOTUMHbLIX 06pa3LoB.

5.4 TMpwv ucnbiTaHNAX B KTMMATUYECKUX KaMepax CTbIKM, NPUMbIKAHUS W Apyrue BUAbl COeUHEeHNs ane-
MEHTOB OrpakarLL X KOHCTPYKUMIA nn nx oparMeHToB Mexay co60ii AO/KHbI ObITb BbINOHEHbI B COOTBET-
CTBUW C NPOEKTHLIM pELUEHNEM.

5.5 ConpoTtusneHne Tennonepegaye B HaTypHbIX YCNOBUAX onpegensoT Ha obpasuax, KoTopbiMu AB-
NATCA orpaxjatoLne KOHCTPYKLMN IKCNayaTupyeMbIX UK NOSIHOCTbLIO NOAFOTOB/IEHHBIX K cAaye B 3KCn/ya-
TauuIo 34aHNIA 1 COOPYXEHUI NN cneunanbHO NOCTPOEHHbIX NaBU/IbOHOB.

5.6 Mpwv HaTYpHbIX UCMbITAHNAX HAPYXHbIX CTEH BbIOMPAIOT CTEHbI B YI/I0BOV KOMHATe Ha NepBoM aTa-
Xe. OpUEeHTNPOBaHHbIEe Ha ceBep, CEBEPO-BOCTOK, CEBEPO-3anag 1 f0NONHATEIbHO B COOTBETCTBUM C peluae-
MbIMW 3ajadvamu, Ha ApyrMe CTOPOHbl FOPU3OHTa, Hambosnee HebGnaronpuAaTHble ANSA AaHHON MeCTHOCTM
(NpenmyLLeCTBEHHbIE BETPbI, KOCble AOXAN U T. 4.), ¥ HA APYrOM aTaxe.

5.7 [nfA vcnbiTaHwii BbIGUPAIOT HEe MeHee ABYX OfHOTUMHbIX OrPaXKAatoLL X KOHCTPYKUNIA, C BHYTPEHHE
CTOPOHbI KOTOPbIX B NOMELLEHMAX NOAAEPXKNBAIOT OfMHAKOBbIE TEMMNEePaTypPHO-BaXHOCTHbIE YCNOBUS.

6 Annapatypa v o6opygoBaHue

6.1 [ns onpegenexHvs Tenno3alnTHbIX XapaKTepuCcTHK OrpaxaatoLx KOHCTPYKUUA B n1abopaTopHbIX
YC/I0BUAX MPUMEHAIOT TEN/ION30/IMPOBAHHYIO KNMMaTUUYECKyo KaMepy, COCTOALLYIO 13 Tenaioro u Xos104Horo
OTCEKOB, pa3fiefIeHHbIX UCMbITYEMOI KOHCTPYKLMENA.

[ns koMmnnekTauum KImmaTuyeckoin kKaMepbl UCNOMb3YHT CreayoLLyo annapartypy U o6opyfoBaHue:

- xonoguneHoe o6opygosaHue no FOCT 17008, FOCT 23833. TOCT P 50700. FOCT P 51364 wniun Kom-
NpeccopHO-KOHAEHCATOPHbIE arperaTtbl X0N04WbHbLIX MaLwwuH no FTOCT 22502. ycTaHaBNMBaeMble BHE KaMepbl;

4
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- HarpeBaTenbHble anekTponpubopsl No FOCT 16617. anekTpoTensioBeHTUNATopbl no FTOCT 17083 u
3/M1EKTPOYB/IXHUTE NN BO3AyXa [/1 Harpesa v yBnaxHeHUs BO3fyxa B TEM/IOM OTCEKE Kamepbl;

- aBTOMaTtumyeckne npubopsl cnegsiero ypasHosewmnsaHusa no FOCT 7164 nnv curHannsaTopbl Temne-
patypbl no FOCT 23125 s aBTOMATMYEeCKOro NoAAEPXaHNs 3alaHHOl TemMnepaTtypbl ¥ BMAXHOCTM BO3ayxa
B OTCEKax Kamepbl.

[JonyckaeTcs ucnonb3oBaTh KAUMATUYECKYIO Kamepy, COCTOALLLYIO U3 XO/I0AHOr0 OTCeKa, B NPOeM KOTO-
pPOro MOHTMPYIOT UCMbITYEeMbIli (hparMeHT, 1 NPMCTaBHOTO TEMNI0BOTO OTCEKa, a Takke Apyroe o6opyAoBaHue,
npu ycnosuu obecrneyeHnss UM B XOI04HOM 1 TENJIOM OTCEKax kamepbl CTaLMOHAPHOTO pexuma, COOTBETCTBY-
IOLLLEr0 pacyeTHbIM 3MMHUM YCIOBUSIM 3KCNyaTaLuy orpaxgaroLweii KOHCTPYKLUN.

6.2 [nsA onpefeneHns TepMUYECKUX XapakTepUCTUK OrpadkAeHns B HaTYPHbIX YCI0BUAX 3KCnayaTauum
3[jaHunii NCNOMb3YIT TOT TemnepaTypHblil nepenaj, KOTOPbIA YCTAHOBUICA Ha OrpaxpgatoLieii KOHCTPYKL UK
BC/1eICTBME PA3HOCTY TemnepaTyp HapYyXHOro ¥ BHYTPEHHEro Bo3ayxa. [N noaaepxaHus NocTosAHHOM Tem-
nepaTypbl BO3fyxa BHyTpU NOMELLEHNUA UCNOb3YI0T 060pyA0oBaHNE U CpefCcTBa pPeryimpoBaHuns, ykasaHHble
B 6.1.

Temnepartypy BO3fAyXa KOHTPOMIMPYIOT C TMOMOLLbLIO CTEKNAHHbIX TEPMOMETPOB paclUVpPeHnsa Mo
FOCT 112 (HwxHuiA npegen muHyc 70 °C). N HeNpepbIBHOW peructpalmmn xapakrepa U3MeHeHus TeMnepa-
TYpbl BO34yXa BHYTPU MOMELLEHUS UCNOb3YIOT Tepmorpadbl no FOCT 6416.

CKOpOCTb BeTpa B HaTypHbIX YCMOBUAX ONpefensaiT pyyHbiM aHemomeTpom no FOCT 6376 wunu
FOCT 7193. [Ans wu3MepeHuss aTMOCCEPHOro AaBfieHUs MPUMEHSIT 6apomeTpbl unu 6aporpadbl no
FOCT 6359. [ns u3MepeHWs OTHOCWUTE/IbHON BM&XHOCTM BO34yXa WCNOMb3YKT acnupauuoHHble
NCUXPOMETPSI.

6.3 [lna n3mepeHns NOTHOCTU TEMNJIOBbIX NOTOKOB, MPOXOAALLMX Yepe3 orpaxAalollyto KOHCTPYK-
LMo, Mcnonb3ytoT npeobpasosBaTesib TENJOBOIO NOTOKA, Ha3biBaeMbli TEMN/IOMEPOM, KOTOPbIA npeAcTas-
nset coboli TOHKYH TepMOCTOlMKYlD MAacTUHY, B Tesie KOTOPOi pa3melleHbl nocnefoBaTeslbHO
COefINHEHHbIe TEPMO3JIEKTPMYECKME AaTUMKN (TepMonapsbl), cnan Kaxaoro n3 KOTopblX pacnosioxeHsbl na-
pansienibHo TeNJI0BOMY MOTOKY, NMPOXoAALEeMY Yepes NAacTUHy, Hak/IeeHHY Ha NOBEPXHOCTL Orpaxjato-
LWein KOHCTPpYKUMK (CM. pUCYHOK 1).

CTopoHa, NpuUMbIKatoLLas K BO34yXy

[onofHNTENIbHOE NPefoXpPaHuTe/IbHOE KOJbLO

PrcyHok 1 — Pa3spes cTauMoHapHOro Tensiomepa, YCTaHOBJ/IEHHOTO Ha UCMbITYeMyto KOHCTPYKLUIO
(macwTab no BepTUKaNN yBesn4yeH)

MNOTHOCTL TEN/I0BOrO NOTOKA ONpeAensieTcs no wkase cneuvan3npoBaHHoro npubopa, B coctas KOTO-
poro BXoAuT NpeobpasoBare/ib TENI0BOr0 NOTOKA, MW paccynTbiBaeTCA No pesynbtatam namepenus 34C Ha
npefsapuTenbHO OTrpagynpoBaHHbIX NpeobpasoBaTensax TENIOBOIO NOTOKa C TEPMUYECKAM COMPOTUBIIEHU-
eM (80 0.025—0.06 mM2+°C/BT). CBOAALNM K MUHUMYMY UCKaXXEHWA TENI0OBOro NoToOKa, Bbl3BaHHbIE TeMoMe-
pOM. K KOTOPOMY NpPeAbABASAITCA cnefyoume TpeboBaHnA:

- Matepuan NNacTUHbl AO/HKEH COXpPaHATb CBOM (PU3NKO-MeXaHuyeckne CBOMCTBa Npu TemnepaType
oKpyxatouero sosgyxa ot muHyc 30 °C go nnawoc 50 BC;
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- MaTtepuan Tensomepa He AO/HKEH CMaYMBaTbCA U YBNAXHATLCA BOAON B XUAKON M napoobpasHoii
haszax;

- Tensiomep JO/HKEH UMETb J0BOJIbHO BbICOKYIO HYyBCTBUTE/IbHOCTb TEPMO3/IEKTPUYECKOTO CUrHana, obe-
CNeynBaloLLy0 NU3MEPEHNS CaMbIX HU3KMX 3HAYEHWIA TENI0BOrO NOTOKA, NPV 3TOM CUrHa AO/KEH GbITb MOHO-
TOHHOW (PyHKUMEN n3mepsiemoli BEIMUMHbI TENSI0BOTO NOTOKA,;

- NPV TapupoBKe TenioMmepa Heobx0AMMO YUNTbIBaTb 3aBUCUMOCTb CUrHana oT TeNJI0NPOBOAHOCTU Ma-
Tepuana. Ha KOTOpPOM yCTaHOB/IEH Ten/IoMep, TeMnepaTtypbl Tensomepa 1 Taknx uanyecknx BesIMUmH, Kak Ha-
npshkKeHne. 3N1eKTPOMarHuTHoOe n3nyyeHve u T. 4.;

- OTHOLLEHWe AnameTpa TensioMepa K ero To/WmHe JOMKHO 6bITb He MeHee 10;

- npeobpasoBaTesib TENJ0BOrO NOTOKA AO/HKEH MMETb OXPaHHYIO 30HY, PacnoIOXEHHY0 BOKpPYr 6aTapeu
Tepmonap, WMpKHa KOTOPOI A0/IXHA COCTaBNATb He MeHee 30 % pajavyca Uan He MeHee NOJI0BUHbI JINHEHO-
ro pasmepa npeobpasosarens;

- ANA 3aWNTbl OT NOBPEXLLEHWIA 1 NOBLILLEHUS HAAEXHOCTN N3MEPEHWUI TensoMep MOXET ObiTb 06LIUT
BblpaBHVBAOLUMK TeMNepaTypy njacTuHaMmy U3 MeTasisimyeckoro nucta uan onbrv, Ho ux crepyet pacno-
naratb Tak. YToObl pe3y nibTaTbl U3MEePeHUi He 3aBMCeN OT TENI0GU3NYECKNX CBOWCTB NCNbITYEMbIX (hparMmeH-
TOB.

MpyMep ycTpolicTBa TennomMepa npeacTaBieH Ha pUCYHKe 2.

[ina namepeHns N0THOCTM TENI0BOrO NOTOKA B NpoLecce UCNbITaHWil TpebyeTcsa kannbpoBka Tensiome-
pa Kak nocsie ero U3rotoB/ieHVs, Tak 1 NMpu NCNOoIb30BaHN B TEUEHUN AJINTENILHOTO BPEMEHW Npu NposeeHnu
UCMbITaHW orpaxgatoLleli KOHCTPYKUMK (CM. NpuioxeHve A).

[na npoBegeHns uccnefoBaHns TEMIOTEXHNYECKNX CBOWCTB OrpaxaatoLimx KOHCTPYKLUMA B nabopato-
puax (KnmmaTuyeckme kamepsbl) ¥ HATYPHbIX YC/TOBUAX peKOMEHYyeTCs UCMOoNb30BaTb U3MEPUTENN TEMI0BOTO
noToka n Temnepatypsl [2].

6.4 [na n3mepeHns Temnepartyp B kKayecTBe NepPBUYHbIX NpeobpasoBaTesnieil NPYMEHSIOT TePMO3siek-
Tpuyeckune npeobpasoBaTeny (TemnepartypHble agatumku) no FOCT P 8.585 ¢ npoBogamMu 13 cnaaBoB XpOMeESib,
konenb n anomens no NOCT 1790 (Tepmonapsbl), MefHble TepmosnpeobpasoBaTenin CONPOTUBAEHUSA MO
[OCT 6651 (TepMOMETpbI CONPOTUB/IEHNS).

TemnepaTypHble AaTunky ABASIOTCA nNpeobpasoBaTensiMu, BblAALWMMU 3NEKTPUYECKUA CUrHan, KOTo-
pbli B KOIMYECTBEHHOM OTHOLLEHUMW SBNSAETCS MOHOTOHHO M3MeHsoLelics iyHKUnen nx Temnepatypbl. Mpu-
MEHSI0T He MeHee ABYX TeMnepaTypHbIX AaTUYMKOB, N0 OAHOMY C KaX[0W CTOPOHbI UCMbITYyeMoro doparmeHTa
KOHCTPYKLWUW.

CoBpeMeHHble TemnepaTypHble 4aTUMKU UMEKT TOYHOCTb, MPY KOTOPOW TemnepaTypHble NOrPeLLIHOCTH
Masibl MO CPABHEHUIO C M3MEPSEMOIA MO CEYEHMNIO KOHCTPYKLMU Pa3HOCTbI0 TeMnepatyp. Mpu kannbpoBke TeM-
nepartypHbIX 4aTyvKoB (CM. NpunoxeHune A) cnefyeT yunTbiBaTb B/IUSIHME TENOBOIO NOTOKA, MPOXOASALLErO Ye-
pes AaTuunk, Ha Takue usnyeckne BeNNUMHbI, Kak HanpshkeHne, 31eKTPOMarHTHOe n3nyyeHve nT. 4.

[ns n3mepeHns NOBEPXHOCTHbIX TeMMNepaTyp NPUMEHSOT TOHKMe Tepmonapb! 1 NI0CKMe TepMOMETPbI
COMNPOTUBNEHUA. DTU XE AAaTUUKM MOXHO MPUMEHATL A1 U3MEPEHUS TeMNepaTypbl B 30HE KOHTaKTa Tensiome-
pa C MOBEPXHOCTbIO UCMbITYEMO KOHCTPYKLIMU.

[na namepenns Temnepartypbl OKpyXatoLLei cpefbl NPUMEHSAIOT BO3AYLUHbIE faTUH/KV, KOTOPble BbIGMpa-
0T B COOTBETCTBUM C U3MEPSEMON TemnepaTypoii. DT faTuukn, CNob3yemMble A9 onpeaenieHns conpoTms-
NeHunsa Tennonepegayde unm koauumneHTa Tenaonepeayn salmLaloT 3KpaHoM OT CO/THEYHOTO U TEMI0BOT0
n3nyyeHns 1 obecneymBaloT NX BEHTUIMPOBaHVE B NpoLecce UCNbITaHwi. [na Apyrux uenei gatymkm moryT
N3MepATb TemnepaTypy Npy BO34eACTBUN CONHEYHOrO U3NyYeHns, KOMPOPTHYIO TeMnepaTtypy U T. 4. (CM. npu-
noxeHune B).

B KayecTBe BTOPUYHbIX U3MEPUTE/IbHBIX NMPUOOPOB, paboTatoLwmux ¢ TEPMOINEKTPUYECKUMU TEPMOMET-
pamMu 1 npeobpasoBaTesiiMU TeMsIOBbIX MOTOKOB, MNPUMEHSIIOT MNOTEHLMOMETPbI MOCTOAHHOIO TOKa Mo
FOCT 9245, munnnsonbtMeTpbl No FOCT 8711 unu FOCT 9736. TepMmoMeTpbl CONPOTUB/IEHNA NOAKIOYAIOT K
n3mepuTesibHbIM MOCTaM MOCTOAHHOro Toka no NOCT 7165.

[na onepatuBHOro M3MepeHns TeMnepaTypHOro noss NOBEPXHOCTEN orpaxjatoLieil KOHCTPYKLMKU KC-
No/ib3yI0T TEPMOLLYMbI, TEPMOPaANOMETPbI, TEN0BU30PbI.
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3a*pB»Nb,0MBPMBU3»TKYTH TBPMOTLL bl MPOMWb BOMA 11 1
K FOPaOHTLU bl 151 OBEPXHOCTU
Konarb
(wWTnnb)

PucyHok 2 — lNpumMep ncnosiHeHNs TensiomMmepa 1 3aKpernsieHHbIX Ha HeM TepMonap

7 TMogrotoBka K UCMbITAHUAM

71 MoAroToBKy K aKCnepMMeHTaslbHOMY onpeeneHnto TeNN03aluTHbIX XapakTepyucTuk orpaxaatoLlei
KOHCTPYKLMM HaYMHAatOT C COCTaB/IEHNSA NMPOrpaMMbl UCAbITAHWA M CXeMbl pa3MeLLeHnst MepBuYHbIX npeobpa-
3oBaresieli Temnepartyp 1 TensI0BbIX MOTOKOB. B nporpamme vcnbiTaHwii onpeAenstoT ux sug (nabopaTopHsble,
NaBW/IbOHHbIE, HATYPHbIE), 06 bEKTbI, PAiOH, OPUEHTUPOBOYHBbIE CPOKU, 0OGBLEM UCMLITAHWUIA, BUAbI OTrpaxaato-
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LMX KOHCTPYKLMIA, KOHTPO/IMPYEMbIE CEYEHUs U Ap. AaHHble, HEOOGXOANMbIE A/ MPOBEAEHUSI IKCMEPUMEH-
TasIbHOr0 onpeaeneHuns.

7.2 Cxemy pasMeLleHus nepBUYHbIX NpeobpasoBaTteneii TemnepaTyp 1 TEM/I0BbIX MOTOKOB COCTABASAIOT
Ha OCHOBE MPOEKTHOro pPeLleHnss KOHCTPYKUUN WK No npefBapuTtesibHO yCTaHOB/IEHHOMY TemMnepaTypHoMy
MOJIH0 NMOBEPXHOCTM UCMbITYEMOW OrpaxaatoLeil KOHCTPYKLMK. N8 3TOro Npyu UCNbITAHUAX B KNMMaTUYeCKMX
Kamepax uim naBuNbOHax NOSIHOCTLIO CMOHTMPOBAHHYIO OrpaXxaloLLyo KOHCTPYKLMIO NoABepratoT npessapu-
TeNlbHOMY TenJ0BOMY BO34EMCTBUIO NPM NOMOLLY 060pyA0BaHus, ykasaHHoro B 6.1, nocne yero, He foxunaa-
SICb YCTAHOB/IEHUS CTALMOHAPHOI0 PEXMMA, C Lesblo BbISIB/IEHWS TENI0NPOBOAHbIX BK/IIOYEHWA Y TEPMUYECKU
OAHOPOAHbIX 30H. NX KOHGhMrypaumum u pasmepoB CHMMAaIT TemrnepaTypHOe NnoJsie ¢ NOMOLL b0 TEN0BM30pa no
MeToauke B cooTBeTcTBUN ¢ TOCT 26629. TepmopagnomMeTpa uam tepmolyyna. KOHTypbl OCHOBHbIX TeMMepa-
TYPHbIX 30H MO pe3ynbTataM TepmorpagpoBaHnsi HAHOCHAT Ha NMOBEPXHOCTb OrpaXaatoLein KOHCTPYKLNN.

Mpn HaTypHbIX UCMbITAHMAX Cpa3y NPUCTYNalT K U3MEepPeHNto TemMnepaTyp NOBEPXHOCTel 1 ycTaHaBAu-
BalOT TEPMUYECKN OJHOPOAHbIE 30HbI U MECTa PacrnoOXeHUs TeNIONPOBOAHbIX BK/THOUEHWIA.

7.3 Tennosu3op ycTaHaBMBAaKOT Tak, YTOObI B N0O/1e 3peHNst nonasa no BO3MOXHOCTUN BCSA KOHCTPYKLMS.
MonyyeHHble HA MOHVMTOPE TepMOrpaMmMbl (HUKCMPYIOT C NOMOLL b0 hoToannapara uin BmgeomaTutodoHa.
[JlonyckaeTcs nonyyeHve 3o6paxeHns BCcei NaoLaan NCnbITyemMoro oparmeHTa orpaxgatoLeli KOHCTPYKL UK
nocsiefjoBatefibHbIM TepMorpadMpoBaHuem yyacTka.

7.4 Tlpy n3mepeHUn TemMnepaTtyp TEPMOLLYNOM BHYTPEHHIOK U HAPYXHYI0 MOBEPXHOCTY OrpaxjatoLlei
KOHCTPYKLUUN pa3busaloT Ha KBagpaTtbl CO CTOpoHaMu He 6onee 500 MM. 30HbI C TENNONPOBOAHLIMU BK/IHOYE-
HUAMK pa3buBaloT Ha 60/1ee Meskue KBaapaTbl B COOTBETCTBUN C KOHCTPYKTUBHBLIMU OCOBEHHOCTAMM BblOGpaH-
HbIX 30H. Temnepartypy NOBEPXHOCTU NU3MEPSIOT B BepPLUMHAX 3TUX KBAAPaTOB N HEMOCPEACTBEHHO HaNpPOTUB
TENONPOBOAHbIX BK/OYEHWIA. 3HAYEHUs TeMNepaTyp HAHOCAT Ha 3CKU3 OrpaxaatoLleil KOHCTPYKLUMK. Toukn ¢
pasHbIMX Temnepatypamy COeANHAIT n3oTepMamMu, onpeaensioT KoHurypaumo n pasmepsl n3otepmumyec-
KVX 30H. [1N5 BbIAB/IEHNSA TEPMUYECKN OLHOPOAHbIX Y4aCTKOB A0MYyCKaeTCA OrpaHninBaTbCa N3MepeHnemM TemM-
nepaTyp BHYTpPEHHeli NOBEPXHOCTV Orpaxpatolieil KOHCTPYKLMKU B C/lyyaB, ecniv M3MepuThb TemnepaTypy c
HapyXXHOW CTOPOHbI HEBO3MOXHO.

7.5 TepBuU4HbIe NpeobpasoBaTeny TeMnepaTyp 1 TEMJI0BbIX MOTOKOB pacnoniaralT B COOTBETCTBMMU CO
CXeMOW pasMelleHnss Tepmonap no CeYeHWI0 1 Ha MOBEPXHOCTM OorpaxjaroLLeil KOHCTPYKLUM 1 NOAKMI0YEHUS
UX K UI3MEpPUTENbLHOW annapaTtype, NpUMep KOTOPOI NpMBeAeH B NpuioxeHun b.

Mpn Heo6X0AMMOCTU CXEMY pa3MeLLeHNs MepBUYHbIX 4aTUYMKOB YTOUHSAIT No pe3ynbTataM Tepmorpa-
hpoBaHNs NOBEPXHOCTU UCMbITYEMO orpaxgaroLeii KOHCTPYKLUN.

7.6 [nsA onpefeneHust TENOTEXHUYECKMX XapakTepucTuk RO, K,,, Rk, KkyacTu orpaxaatoLieil KOHCTPYK-
LuKn, paBHOMEpHOIi No TemnepaType NoBEPXHOCTH, Npeobpa3oBaresiv TemnepaTtyp v TeNI0BbIX NOTOKOB ycTa-
HaB/INBAIOT HE MEHEee YeM B [BYX XapaKTepHbIX CEYEHUAX C OANHAKOBbLIM NMPOEKTHLIM peLLeHneMm.

[ina onpegeneHus Fo TepMogaTyunkn pacnonararoT B LLEeHTpe TepMUYECKM OGHOPOHbIX 30H (hparmeHToB
orpaxgaroLein KOHCTpyKUMmn (naHeneid, NanMT, 6/10KOB, MOHOIMTHBIX U KAPMUYHBLIX YacTeil 3gaHunii, gepeli) n
[OMNONHUTENIbHO B MecTax C TEM0MPOBOAHLIMU BKIKOYEHUAMU, B yriax, CTbikax.

7.7 Tennomopbl He cnegyeT ycTaHaBNMBaTb B HEMOCPeACTBEHHON 6M30CTY OT 30H TEMN/IOTEXHNYECKON He-
OiHOPOAHOCTU. TPELUVH, LWeneld, OTONUTE bHbIX Y OXaXAatoLmX YCTPOCTB, BEHTUNALMOHHbIX OTBepCTuii. Ha-
PYXHYIO MOBEPXHOCTb UCMbLITYEMOro hparMeHTa B HATypHbIX YC/A0BMAX CredyeT 3awmwiatb, Hanpumep, C
MOMOLLbI0 3KPaHOB OT AOXAS, CHera, NPsIMOro nonajaHusl COMHEeYHbIX /yveid. Mpy ycTaHOBKe TEM/IOMEPOB Ha
onpefeneHHoM y4yacTke MCnbITyeMoro gopallenTta NpoBepstoT HaAEXHOCTb paboThbl Tensiomepa (pacyeTom no
npegnosaraeMoii TensI0NpoBOAHOCTY TEN/ION301ALMM (PparMeHTa) ¢ TeM, YTOObI YAOCTOBEPUTLCS, UTO BbIXOAHOIA
CUrHan TensioMepa cooTBETCTBYET CpefHEMY 3HAYEHMIO M/TIOTHOCTY TEN/IOBOTO NOTOKA, MPOX0AsLLEero yepes dopar-
MeHT. Ecnv TemnepaTypHbIi AaTumK He COCTaBsET OAHO Liesloe C TENIOMEPOM, TO NPU UCCNefoBaHNM BHYTPEH-
Hell MoBEPXHOCTY ero cfeAyeT ycTaHaBMBaTh Mo TENJIOMEPOM UM B HEMOCPEACTBEHHO 6/1M30CTU OT Hero.

7.8 [nA nsaMepeHns TEpMUYECKOro CONPOTUBEHNS OTAE/bHbIX C/IOEB OTPaXarLLeil KOHCTPYKLUM vy-
BCTBUTE/IbHbIE 3/IEMEHTbI TEPMOAATUMKOB MOHTUPYIOT B CEYEHUAX MO 7.6 B TO/LE hparmeHTa orpaxjatoLuei
KOHCTPYKLUN MpU €ro U3roToBsieHnn ¢ warom 50—70 MM 1 A1 MHOTOC/OMHBIX KOHCTPYKLUIA AONOMHUTEb-
HO — Ha rpaHuLax croes.

7.9 TIpy HaNUuMn B OrpPaXAAILLNX KOHCTPYKUNAX BEHTUNNPYEMBIX NMPOC/I0EK YYBCTBUTE bHbIE 3/1IEMEH-
Tbl TEPMOAATYMKOB YCTaHAB/IMBAIOT C LWAroM He MmeHee 500 MM Ha NOBEPXHOCTAX B LEEHTPE NPOC/IONKM.

MpeobpasoBaTenv TEN0BbLIX NOTOKOB 3aKPEN/IAIOT Ha BHYTPEHHEN U HAPYXXHOV MOBEPXHOCTAX UCMbITye-
MOrO OrpakAeHns He MeHee YeM Mo ABa Ha KaxAoW MOBEepXHOCTM c obecneyeHMeM TensiI0BOro KOHTakTa no
naowaan gatymka.
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7.10 [ns uaMepeHua Temnepartyp BHYTPEHHEro Bo3ayxa 4yBCTBUTE/IbHbIE 3N1EMEHTbI TepMOaT4MKOB
yCTaHaBNUBAKOT N0 BEPTUKAIN B LIeHTPe noMelleHnsa Ha pacctosHuy 100; 250; 750 n 1500 mm oT nona u 100 un
250 MM OT noTosika. [jna nomeLieHnit BoicoToli 6onee 5000 MM TepMogaTyvkv ycTaHaBUBAOT N0 BEPTMKANN
AononHuTesnsHo ¢ warom 1000 mMm.

Ana nsmepeHus Temnepartyp BHYTPEHHErO W HapYXHOro Bo3dyxa BO/IM3M orpaxgatolieil KOHCTPYKLMK
TepMoAaTyMKkM yCcTaHaB/IMBAOT Ha paccTosiHm 100 MM OT BHYTpPEHHel NMOBEPXHOCTW KaXAol xapaKTepHoi
30HbI M Ha paccTosiHM 100 MM OT HapyXXHOV NOBEPXHOCTU HE MEHEee YeM [BYX XapakTepHbIX 30H.

7.11 YyBcTBUTE/NbHbIE 3/1IEMEHTHI TEPMOAATYMKOB MIOTHO MPUKPENSAIOT K NOBEPXHOCTU UCMbITYEeMON
KOHCTPYKLUW.

Mpu ncnonb3oBaHny Tepmonap AonyckaeTcsa 3akpennsATb NX HA NOBEPXHOCTU orpaxgatoLleli KOHCTPYK-
L C MOMOLLIbIO KEALLMX COCTABOB: KOHTAKTOB TEPMUYECKON NacTbl, runca uav naacTuanHa, ToAwmnHa KoTo-
pbiX A0/MKHA ObITb He 60ee 2 MM. CTeneHb YepHOTbI UCMNOMNb3YEeMbIX KIEAWMX MaTepuanos fO/KHa 6biTb
6/1M3Ka K CTENEHN YEePHOTbI MOBEPXHOCTMN OrpakiatoLleli KOHCTPYKLMUN.

Mpu aTOM TepMOMeTpUYECKUii NPOBOJ, OT MecTa 3akpensieHns YyBCTBUTE/IbHOTO 3/1IeMeHTa OTBOAAT Mo
NOBEPXHOCTN OrpaxaatoLieli KOHCTPYKLMM B HANPaB/IeHUN U30TEPM UM MUHUMASIBHOTO rpagneHTa Temnepa-
TYp Ha AVHY He meHee 50 gnameTpoB nposoda. CONpPoOTUBEHWNE INEKTPUYECKON U30NALMN MeXAY Lenblo
TepmonpeobpasosaTesnisl U HapyXXHON MeTas/IM4yeckon apMmaTypoi fO/KHO 6bITb He MeHee 20 MOM npu Tem-
nepatype (25 + 10) °C 1 oTHOCUTESbHOI BaxHoOCTU Bo3ayxa oT 30 % go 80 %.

CB060AHbIe KOHLbI TepMOnap nomeLlalT B TepMmocTaT ¢ Temnepartypoii 0 °C. lonyckaeTcs UCNOMb30-
BaTb B kayecTBe TepmocTarta cocyp [ibtoapa. Mpn aToM B HEeM A0/MKHbI 6bITb OAHOBPEMEHHO Map. BoAa U neq,
AVCTUNNPOBAHHON BOAbI.

Tepmonapbl NOAKIOYAIOT K BTOPUYHOMY U3MepUTENbHOMY Npubopy Yepes NPOMEXYTOUHbIA MHOroTo-
YeYHblli nepeknoyaTesb.

7.12 [0nsa n3mepeHus NJOTHOCTU TENJIOBOro NOTOKA, NPOXOAALLEr0 Yepes orpaxaarLLyo KOHCTPYKLNIO,
Ha ee BHyTPeHHel NoBEePXHOCTM yCTaHaB/IMBAIOT MO O4HOMY npeobpa3oBaTenio TEN0BOro NOTOKa B Kaaou
XapakTepHoi 30He (CM. pucyHok 3). Mpeobpa3oBaTenn TENI0BOro NOTOKA HA NOBEPXHOCTU OrpaxaatoLleii Ko-
HCTPYKUMKU 3akpennsatT B cooTBeTcTBUM ¢ TOCT 25380.

1— orpaxpgatwan KOHCTPYKUna; 2 — npeobpasoBaTenb TENNOBOro notoka: 3 — nameputens 34C; f,,, 14, — TemnepaTtypa BHyTpeHHe-

r0 N HapYXHOTo BO3jyxa; T&, v,,- — TemnepaTypa HapyXHoii, BHyTpeHHell noBepxHocTell orpaxaatlyeil KOHCTPYKLMKM 1 Noj nNpeo6-

pasoBaTefsieM COOTBETCTBEHHO. R,. — TepMuyeckoe COMPOTUBNEHUE Orpaxpjalwlieili KOHCTPYKUUN W npeo6pasoBaTens TennoBoro
noToKa COOTBETCTBEHHO: (,. — MNJIOTHOCTb TEN/I0BOK MOTOKAa [0 U Noc/e 3akpenseHus npeo6pasosaTens

PucyHok 3 — CxemMa u3MepeHnsa NNOTHOCTW TeN/JIOBOro NoToka

7.13 [ns n3mepeHus pasHOCTU faB/fieHNsA BO3AyxXa KOHLbI LWIAHIOB OT MUKpOMaHoMeTpa pacnonaratT
no 06€e CTOPOHbI UCNbITYEMOW KOHCTPYKL MU Ha ypoBHe 1000 MM OT nona.

7.14 Twurporpadbl, TMrpoMeTpbl, acnupauuoHHbIe NCUXPOMETPLI U TepMorpadbl, pegHasHaveHHble ANs
KOHTPO/IA 1 perynnpoBaHns TemnepaTypbl U OTHOCUTE/IbHON BNaXHOCTU BO3AyXa, yCTaHaBINBAIOT B LIEHTpe
NoOMEeLLEHUs UK oTCeka KMMaTnyeckoli kamepbl Ha BbicoTe 1500 MM oT nona.
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7.15 Mpy MCNBITAHUAX B KIMMATUYeCKoi kaMepe nocne NpoBepku roTOBHOCTY 060pYA0BaHUS Y U3Mepu-
Te/NbHbIX CPeACTB TENbIN U XONOAHbIV OTCEKU C MOMOLLbI0 TEPMETUYECKNX ABEPeil U30/IMpY0T OT HapyXXHOro
BO3ayxa. Ha perynupytouieii annapaType ycTaHaB/MBalOT 3afaHHble TEMNEpaTypy ¥ BNAXHOCTb BO34yxa B
KaX[OM OTCEeKe M BKIOYAIOT XONOAUILHOE, HarpeBaTe/flbHOE U BO3AyXOyBRaxHsollee 060pyfoBaHue
kamepbl.

8 MposegeHve UcnbITaHWi

8.1 MMpu npoBeAeHUN WCNbITaHWU B NabopaTopHbIX YCNOBUAX TeMnepaTypy M OTHOCUTENbHYIO BRax-
HOCTb BO3AyXa B OTCEeKax KAMMaTuyeckoll kamepbl MOAAEPXMBAIOT aBTOMAaTUYEeCKM C TOYHOCTbIO | 1 °C n
+ 5 %.

8.2 Temnepartypy v NJIOTHOCTb TENI0BbIX NMOTOKOB U3MEPSAIOT NOC/E JOCTMXEHUS B UCMbITYEMOI Orpax-
JaroLeil KOHCTPYKLMM CTauMoHapHOro nam 6M3KOro K HeMy pexuma, HacTynieHue KoToporo onpeaensoT no
KOHTPO/IbHbIM M3MEpPEHNAM TeMnepaTyp Ha NOBEPXHOCTU U BHYTPU UCTLITYEMOW KOHCTPYKLMN.

Mocne ycTaHOBNEHUS B OTCEKAX KIMMATUYECKOM kaMepbl 3afaHHol TeMnepaTtypbl BO3gyxa U3MepeHus
NPOBOAAT ANS OrpaXAatoLLmx KOHCTPYKLUWIA C TEeNIOBOW NHepuveit He 6onee 1.5 He meHee yem yepes 1,5 cyT,
C Ten0Boi uHepuwmeit ot 1,5 1o 4 — yepes 4 cyT, ¢ TenI0BOW nHepumeii oT 4 0o 7 — 4yepes 7 CyT, 1 C TENo-
BOW MHepuyeli cBbilwe 7 — Yepes 7.5 cyT.

3HayeHus TennoBoi nHepuun D orpaxaalownx KOHCTPYKLUMIA onpeaenstoT no hopmyne

D=R,s, ¢ R22* ... *R,sn. (8.1)

roe Rr Rr Rn— TepMuyeckne COMNPOTUB/EHWNS OTAE/IbHbIX CNOEB Orpaxjalolieil  KOHCTPYyKUuH,
M2+°C/BT, onpegensembie no coopmyne

R,=V'r 82

roe 8§ — ToNWMHA /-ro cnos, Mm;
\ — pacueTHbIl K03hpMLMEHT TennonpoBogHOCTH /-ro cnos. BT/(m °C). npvHUMaeMblii MO npunoxe-
Huto [ [3];
S,.Sj,.... SN— pacyeTHble KO3hhMLMEHTbI TENI0YCBOEHNA MaTepUanoB OTAEe/bHbIX C/I0EB Orpaxaa-
toLeli KOHCTpyKUmmn, BT/(M2#C), npuHnMaemble no npunoxexuto [ [3], npn oTcyTCTBUM
[aHHbIX Ha MaTepuasn orpaxaeHus s onpegensoT no opmyne

$ = 0,27 AXp0(cO + Q041 ), (8.3)

roe/.— pacuyeTHbIl KO3hPMUUEHT TEMIONPOBOAHOCTM MaTtepuana. B1/(me°C), onpegensanT no npunoxe-
Huto E (3]:
pO— n/OTHOCTb MaTepmana B CyxoM COCTOAHUK, Kr/M3, onpegenstoTt no FOCT 17177;
c0— yfenbHas Tenio0eMKoCTb MaTepuasna B CyXOM COCTOSHMK, KIx/(kr wC). onpeAensawT o
FOCT 23250:
<0 — pacyeTHblli KO3(hhMLMEHT MAcCOBOrO OTHOLWIEHWA Bnarm B MaTepuane, %, onpegensioT Mo
FOCT 17177, TOCT 24816.

Yucno nsmepeHunii Npu CTaLMoHapHOM pexnMe A0/MKHO 6biTb He MeHee 10 npu o6Lel NPoLoMKUTENb-
HOCTW U3MepeHuii He MeHee 1 cyT.

8.3 VcnblTaHNA B HATYPHbLIX YC/TOBUAX NPOBOAAT B NEpuoAbl, KOrfa pasHoCTb CPeAHEeCYTOUHbIX TEMMe-
paTyp HapyXHOro u BHYTPEHHEro BO3Ayxa ¥ COOTBETCTBYHOLLMIA TEM/IOBON NOTOK obecneumsaloT noayyeHve
pesynbTaTta C NnorpelHocTblo He 6onee Kk 15 % (cMm. npunoxeHue I).

MpoAoMKNTENBHOCTL U3MEPEHNIA B HATYPHbIX YCNIOBUAX ONPeAensaioT No pesynbtatam npegsapuTesb-
HOI 06paboTKM faHHbIX N3MEPEHUIi B XOA4€e UCMbITaHUIA, NPU KOTOPOI YUYMTbIBaKOT CTA6UNBLHOCTL TEMNepaTypb!
Hapy>XHOro BO3ayxa B Nepuoj WCMbITaHWii 1 NpeAlecTBytoLe AHWN 1 TEMMOBYID VHEPLUMIO OorpaxgaioLlei
KOHCTPYKLUW.

KOHTpO/bHYI0 3anvcb TemnepaTtypbl U BNaXHOCTU BHYTPEHHEro Bo3dyxa npw noMmolyn tepmorpacda se-
OYT HenpepbIBHO.

8.4 Tlpu OTCYTCTBMM CUCTEMbI aBTOMAaTU3NPOBAHHOIro cbopa OMbITHLIX AaHHBLIX TeMMepaTypbl U NaoT-
HOCTU TEN/I0BbIX MOTOKOB U3MEPSIOT KPYrNOCYTOUHO Yepes kaxable 34 (0; 3:6; 9; 12; 15; 18; 21 u). BnaxHocTb
BO3yXa B NOMELLEHNN UM OTCEKe KIMMATUYECKOW Kamepbl N3MepSsIIoT Yepes kaxable 6 4 (0; 6; 12; 18 u).
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Pe3ynbTaTbl M3MepeHunii 3aHOCAT B XXypHau1 HabnogeHunid, opma KOTOporo npvseAeHa B npuioxeHum [,

8.5 [1na ycTaHOBMEHNA COOTBETCTBUA IKCNEPUMEHTalIbHbIX 3HAYEHNI CONPOTUBEHNA Tensaonepegaye
HOpMUpYyeMbIM TpeboBaHVAM OnNpeaenstoT COCTOSHME orpaxaatoLein KOHCTPYKLUMKN (TONLWMHY 1 BI&XHOCTb
mMaTepuasnoB C/I0eB, BO34YXONPOHNLAEMOCTb CTbIKOB) M YCNIOBUSA UCMbITAHNIA (PA3HOCTb AaBNEHWUIA BHYTPEHHe-
rO U HapyXHOro BO34yXa, CKOPOCTb BETPa).

BnaxHocTb MaTepunanos UCMbITYeMbIX OrpaXKAatoLLiMX KOHCTPYKLMA onpefenstoT No OKOHYaHUu Tenso-
TEXHWYECKNX UCNbITaHUIA. Mpobbl 6epyT WAAMOypoM 13 cTeH Ha BbicoTe 1,0— 1,5 MOT ypoBHS Nona, U3 nokpbl-
TMIA — B TepMUYeckn OAHOPOAHbIX 30HaX. Msrkme yTenauTenu Bbipe3aldT HOXOM WM  U3B/eKarlT
MeTannyecknm KptoykoM. Mpobbl cobuparoT B 610KChI 1 B3BELIMBAIOT HA aHANIMTUYECKMX Becax B ieHb VX B35I-
TMs. BbicylwmBaHWe nNpo6 A0 MOCTOSHHOW Macchl, B3BELUMBAHWE WX WM pacyeT BMAXHOCTU MaTepuasnos
npoBogAT B cooTBeTCcTBMM ¢ TOCT 24816.

[ns 6eTOHHbIX OrpaXgaLwmx KOHCTPYKUNIA 3TM M3MepeHuss MpoBoAAT B cooTBeTcTBUM ¢ FOCT 21718.

Bo3ayXxonpoHnLaeMocTb orpaxgatoLieli KOHCTPYKLMM B 1ab6OPaTOPHbLIX M HATYPHbIX YC/IOBMAX onpeje-
NS0T A0 HaYasla WK nocsie 3aBeplUeHns TENN0TEXHUYECKUX UCMbITaHui B cooTBeTcTBUMN ¢ TOCT 31167.

Pa3HoCTb AaBNeHN BHYTPEHHErO U HApPY)XHOTO BO34yXa U3MepsaloT BO BPEMS UCMbITaHWi B nabopartop-
HbIX YCNOBUAX OAWH pa3 B CYTKW, & B HATYPHbLIX YC/IOBUAX — Yepes TPy Yaca 1 pesy/ibTaTbl 3aHOCAT B OTAE b
HbI XypHaUl.

CKopoCTb 1 HanpasB/ieHne BeTpa U3MePSAI0T Ha TEPPUTOPUN UCTBITYEMOrO 34aHUS YeTbIpe pasa B CyTKM
(0; 6; 12; 18 u) Ha paccTossHUM OT NOsyTOpa A0 ABYX BbICOT 34aHUS U HA PACCTOSIHAN OAHOW BbICOTbI AN 3[a-
HWI1 B AeBATbL 1 6onee aTaxel.

[JonyckaeTcsa NpMHMMaTb CKOPOCTb U HanpaB/ieHne BeTpa NoAaHHbIM 6avxalilueidl MeTeocTaHL M.

8.6 lpun HaNNuMM cUcTeMbl aBTOMATU3NPOBAHHOIO cbopa M KOMMbIOTEPHON 06PabOTKM OMNbITHBLIX AaH-
HbIX 3/IEKTPUYECKME AaHHbIe TeNoMepa 1 TeMnepaTypHbIX 4aTHMKOB CliefyeT PerncTpupoBartb HernpepbIBHO
UNn yepes onpefeneHHble MHTEPBasbl B TEUEeHNEe HECKONbKMX NOMHBIX AHel. MakcuManbHbli nepuog Bpeme-
HW Mexay ABYMSA 3anucammn i MUHUMasIbHasA NPOLO/MKNTENbHOCTb UCMbITAHUIA 3aBUCUT OT:

- CBOWCTB MCNbITYeMOro pparmeHTa (TSXXenblid, Nerknii, BHYTPU WU CHapYXuU TENI0N30NALMN);

- TemnepaTypbl NOMELLEHUS N HAPYXXHOI TemnepaTypbl (CpeAHel 1 OTKNOHEHW 0 1 BO BpeMs n3mepe-
HKS);

- MPUMEHeHNs mMeToAa aHasm3a.

MonesHo perncTpnpoBaTtb AaHHblE Tak, YTOObI NX MOXHO ObI/1I0 UCNOJIb30BaTh A1 KOMMbIOTEPHbIX aHa-
NN30B C NPUMEHEHVEM METO0B, KOTOPblE pacCMOTPeHbI B 9.3. PekoMeHayeTca NpoBOAUTbL pernctpauuio ve-
pe3 onpefeneHHble WHTepBaslbl BPEMEHW, paBHble CPeAHUM 3HAYEHUSM HECKO/IbKAX WU3MEepPEHUi,
npoBefeHHbIX B 60/1ee KOPOTKME NPOMEXYTKN BPEMEHMW.

WHTepBanbl 3anuceli 3aBUCAT OT NpumMeHsieMoro metoga (cM. 9.3). TunoBble MHTEpBasibl COCTaBMAAT
06bI4HO OT 0.5 0 14 A4na meToAa yCpeAHEHUS U MOTYT OblTb MeHbLUE A5 AMHAMUYECKOro MeTofa.

9 O6paboTka pe3ynbLTaTtoB

9.1 O6wume pacyeTHble OpMyNbl AN ONpeAeneHns TeN0TEXHNYECKUX XapakTepucTuk

9.1.1 ConpoTuBfieHve Tensonepegaye RO Ans TepMUYEcKM OAHOPOAHON 30HLI Orpaxjatoliei Ko-
HCTPYKLMM BbIYMCAAIOT Mo hopmyne

¥0 = *AK4AB0 (M~ Y+ (2~ + (06~ ~ (o< . (9-1)

roe Rsf. Ria — conpoTuBneHns Tennonepejaye COOTBETCTBEHHO BHYTPEHHEW W HapyXHON noBepxHocTel
orpaxgatoLueii KOHCTpyKUumn, M2 *®C/BT;
R, — Tepmuuyeckoe conpoTUBEHNE OAHOPOAHONM 30HbI OrpaxatoLeli KOHCTpyKLMKU, M2+BC/BT;
tnv tat— cpefHue 3a pacyeTHbI Nepuoj N3MepeHunii 3HaueHns TemnepaTyp COOTBETCTBEHHO BHYTPEH-
Hero n HapyxHoro so3sgyxa. °C;
TUr ¥ TBX— CpefiHMe 3a pacyeTHbI Nepuog U3MepeHnii 3HauyeHuss TemnepaTyp COOTBETCTBEHHO BHYTPEH-
Heli N HapYyXXHOW NOBEPXHOCTEN orpaxaatoLleli KoHCTpykuun. °C;
gt— cpefHssA 3a pacyeTHbIl nepuog n3mepeHns pakTnyeckas nI0THOCTb TENI0BOro NoToka, BT/m2.
onpegensemas no cpopmynam (9.5) unm (9.6).
9.1.2 MpuBefeHHOe COMPOTUB/IEHUE Tensonepefaye "orpaxgatwLleil KOHCTPYKUUN, UMeloLLel He-
paBHOMEPHOCTbL TemnepaTyp NoBepXHOCTEl, BbIYMCAAOT No hopmyne
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RO =A/(IA,/IRJ, (9.2)

roe A — nnowasb UCNbITbIBAEMOW Orpaxaaloleil KOHCTPYKUUK, M2;
A,— nnowaab xapakTepHoi N30TepMUYecKkoi 30Hbl, onpeaensemMoil Nn1aHUMMeTpMpoBaHnem, M2;
RO — conpoTuBneHne Tensonepejaye xapakrepHoi 3oHbl, M2+*BC/BT, onpegensemoii no coopmyne (9.1).

9.1.3 KoadhchmumeHT Tennonepenauv /c, TepMUYECKU OLHOPOAHOW 30HbI OrpaxzaroLeii KOHCTPYKLMK
BbIYNCNAT NO hopmyie

K u - (9-3)

9.1.4 TepMuyeckoe conpoTUBeHe Ry M KO3hULUEHT TENNONPONYCKAsHNUS KK TEPMUYECKU OJHOPOA-
HOIl orpaxzatoLLeil KOHCTPYKLMU BLIYUCASIIOT N0 hopMyiam:

¥k =A L0 4 (9-4)
kk=qfl(~-x.J. (9.5)

9.2 AHanus pe3ynbTaTtoB Npu OTCYTCTBUW CUCTEMbI aBTOMaTU3NPOBAHHOTO cbopa

N KOMMbIOTEPHOI 06paboTKM aKCNyaTUpyeMblX 34aHNi

9.2.1 CpefHI00 3a Nepuoj UsMepeHuin hakTuyeckyto NI0THOCTbL TENI0BOr0 NOTOKA gt onpeAensoT no
hopmynam:

q,= - u - + M=Mb-Bb X b -0 -«r,*R ji (9.6)

[ns orpaxgatoLein KOHCTPYKLMMN C 3aMKHYTOI BO3AYLIHOW NPOC/IONKONA, NpuaerawLweid K BHyTPEHHEMY
TOHKOMY C/1010, Ha KOTOPOM yCTaHOB/IeH npeobpasoBaTesib TEN/I0BOr0 NOTOKa:

A=0 * (R, +Raty{R, +Ri+ 0.5R JI (9.7

no (9.1);
q— CpefHsA 3a pacyeTHbIi nepnof n3mepeHHas NA0THOCTb TEM/I0BOr0 NoToka. BT/m2;

R, — Tepmwnyeckoe conpoTusieHne npeobpasosaTesia TEN/JI0BOr0 NOTOKa, onpejensiemMmoe no ero nacnop-
THbIM AaHHbIM, M2 -®C/BT;

Ral— Tepmuuyeckoe conpoTuBAeHWe Ccfos, MPUKPenaLWero npeobpasosarte/lb TensjoBOro MoToka,
M2+°C/BT. onpefensieMoe pacyeTom;

Rt(— conpoTuBneHne Tennoo6meHy BHYTPEHHEW MOBEPXHOCTW Orpaxaarolieli KOHCTpykuuu, m2e+°C/BT,
onpegensaemMoe pacyeTHbIM NyTeM Mo cpefHuM 3HadeHuam tinl, w(m g. JonyckaeTcs B Nnepsom npu-
6/1VDKEHMN NPYHUMATL €ro paBHbIM HOpMUpyeMoMmy 3HadeHuto 0,115 k2 -BC/BT:

Rt — TepmMunyeckoe cOnNpoTUB/IEHME C/OS OrpaxaaloLen KOHCTPYKLUM MeXAY BHYTPEHHEN NOBEPXHOCTbIO
1 BO3AYLLHOW npocnoiikoii, m2s C/BT, onpefensiemMoe pacyeToMm;

— TemnepaTypa NoBepxHOCTU NpeobpasosaTesisa TENIOBOIO NOTOKa, 06palleHHas BHYTPb NOMELLEHMNS.
BC. U3MepeHHas npu UCMbITaHUAX;

Rjj— Tepmunyeckoe conpoTuBieHne 3aMKHYTOW BO3AYLUIHON npocnoiiku, M2<BC/BT, onpeaensemoe no 1ab-
nuue 7 [3].

[na BeHTUNMpyemoii npocnolikn Rq, onpegensioTt no gopmyrne

Ra i=0,86/(aA+ as). (9.8)

roe ak = 5,5 + 5,71/,
V — CKOPOCTb ABMXEHWSI BO3AyXa B NPOC/0iiKe, onpeaensieMas no onbiTHbIM AaHHbIM WX pacyeTom, Mm/c;
n0— KO3(hPULMEHT NYYNCTOro TeNsI006MeHa, onpeaensieMblii pacyeTHbIM nyTeM. BT/(” «°C).
9.2.2 Tepmunyeckoe COMpOTMB/IEHWE OTAE/bHbLIX C/I0EB OrpaXjarolleil KOHCTPYKLMU onpeaensioT no
chopmyne

A, = N1/, (9.9)

roe [,r— pasHocTb Temneparyp Ha rpaHuuax cnos. °C;
Q — 10 xe, uTo B hopmynax (9.5) u (9.6).
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C uenbio conocTasneHms CbaKTI/ILIECKI/IX 3HaYeHui TennonposoaHOCTN MaTepunasioB, UCNO/Ib30BaHHbLIX B
KOHCTPYKUWUN, C NPOEKTHbIMU 3Ha4YeHNAMN Ten/10NpoBOAHOCTb MaTepunana csiod > onpeaenatT no cbopl\/lyne

\ = (9.10)

rae §— TonwmHa cnos, Mm.

9.2.3 MMpu 06paboTke pe3ynbLTaToB UCMbITAHW B N1abopaTopHbIX YCOBUAX B KTMMATUYECKUX Kamopax C
aBTOMaTUYECKUM pPerympoBaHmem TemrnepaTypHO-B/IaXKHOCTHLIX PEXVMOB /151 pacyeTa COnpoTUB/IEHNA Ten-
nonepepgaye AN Kaxaoro cedeHmsa 6epyT 3HavyeHns Temnepatyp U NJI0THOCTU TEN0BbIX NOTOKOB CpefHuNe 3a
BeCb Nepuog, UCnbITaHWUiA.

Mpu 06paboTKe pe3ynbTaToOB HATYPHBIX UCMbITAHWUA CTPOAT rpadnkn N3MeHeHNs BO BPDEMEHWN XapakTep-
HbIX TeMNepaTyp 1 NIOTHOCTU TEM/I0BbLIX MOTOKOB, MO KOTOPLIM BbIGUPAIOT Nepuobl ¢ Hanbonee ycTaHOBUB-
LUIMMCSA PEXUMOM C OTK/TOHEHNEeM CpeAHeCYTOUYHON TemnepaTypbl HAPYXXHOrO BO3AyXxa OT CPpeAHEero 3HaveHns
3a a10T nepuof B npefenax 11.5 sC 1 BbIYNCAIOT CPeiHNE 3HAYEHUA COMPOTUB/IEHNA Tenonepejaye ans
Kaxgoro nepuoga.

O6Lwas nNpoAo/MKUTENIbHOCTL 3TUX pacyeTHbIX NepuooB A0/HKHA COCTaBNATb He MeHee 1 cyT Ansd
orpaAatoLLMx KOHCTPYKUMA C TensoBoi uHepumnein He 6onee 1.5 n He MeHee 3 CyT — AN KOHCTPYKUMWA C
60/bLIel TennoBoi UHepLMeil.

9.2.4 [oBepuTenbHblli UHTEPBA/ ONpefeneHns 3HaYeHN conpoTuBeHns Tennonepegade RO, Bblunc-
NS0T No dopmyne

710, = A0 *4 50, (9.11)

roe R0— cpefiHee cOMpoTUB/IeHWe Tensonepejade, OnpefesieHHOe MNpy MUCMbITaHWAX OrpaxaalroLein Ko-
HCTPYKUMn no dopmynam (9.1), (9.2), m2+°C/BT;
ARO— cymmapHas abCcontoTHas NorpewwHocTb pesyibTara UCMbITaHNs, BbIYNC/IEHHAA MO NPUIOXeHuo T,
M2+®C/BT.

9.2.5 OTHOCUTeNbHaA MNOrPeLHOCTb OMpejesieHna CONPOTUBAEHUA Tennonepejaye orpaxgawouier
KOHCTPYKLMWN faHHbIM METOO0M He A0/hKHa npesbiwats 15 %.

9.2.6 TlonyyeHHble B pe3y/ibTare UCMbITaHWii 3HaYeHns conpoTnBieHns Tennonepegadye RO Rt fonx-
Hbl ObITb HE MEHee 3HaYeHWil, ykasaHHbIX B cTaHAapTax. TY Ha orpaxaatoLlime KOHCTPYKLUUM UM NPOEKTHbIX
3HAYEHUIA.

KoadhhuumeHT TennotTexHnyeckoli 0AHOPOAHOCTM OrpaxefatoLielii KOHCTpyKuum r = RO/Ra, yunTbiBato-
LM BANSIHWE CTbIKOB, 0bpamsowmx pebep 1 Apyrux Tenn0npPoOBOAHbIX BKAOYEHWN, [JO/MKEH ObITh HEe HIKe
3HauYeHui, npuBeaeHHbIX B [3].

9.2.7 ins ycTaHOB/EHWA COOTBETCTBMSA OMNbITHbIX 3HAYEHW TemnepaTyp BHYTPEHHeli MOBEPXHOCTM
HOPMVPYEMbIM 3HAYEHUSAM, MOyYeHHble B pesy/ibTarte UCMbITaHui, Temnepatypbl BHyTPEHHEN NOBEPXHOCTM
orpaxgeHust nepecunTbIBalOT No NPUIOXKEHN0 E Ha pacueTHble TemnepaTypbl Hapy>XHOro ¥ BHYTPEHHEro BO3-
ayxa tcl, n t*, npuHUMaeMble NS KOHKPETHOro BuAa 3[aHus U KIMMaTU4yeckoro paioHa B COOTBETCTBUM C
FOCT 12.1.005 n npoekTom.

9.3 AHann3 pesynbLTaTtos, NOSIYYEHHbIX B HATYPHbIX YC/IOBUAX C MOMOLLbIO

aBTOMaTM3NPOBaAHHOro cbopa 1 KOMNbIOTEPHO 06PabOTKM IKCMEPUMEHTANbHbIX faHHbIX

B cooTBeTcTBUM C TpeboBaHMAMY HACTOSALLEro CTaHAapTa BO3MOXHbI ABa MeTOAa aHanm3a HaTypHbIX
[JaHHbIX:

1) Tak Ha3biBaeMbIil «<MeTOA yCpeAHEeHUsI», KOTOPbI/ NOBbILAeT KpUTEPUIA KayecTBa N3MEepPEHNst U Mo-
XeT CoKpaTUTb NPOAO/IKUTENBHOCTb UCMbITAHWI ANA (hparMeHTOB CO cpefHeli 1 60/bLUON TENIOBOW NHEPUU-
el Npy pasnnuHbIX BHYTPEHHMX N HapYXHbIX TemnepaTypax;

2) gnHamu4yeckuii metof (cM. npunoxeHune XX).

MeTog ycpeHeHnsa onmcaH Hnxe.

9.3.1 CO6Op faHHbIX HATYPHbIX N3MepeHunii

DnekTpuyeckne faHHble Teniomepa v TemnepaTypHbIX AaTYNKOB crefyeT perncTpupoBaTh Hernpepbls-
HO 1K Yepes onpefesieHHble MHTepPBasibl BPEMEHW B TeUEeHNE HECKOIbKMX MOJHbIX AHEN. MaKkcuMasbHbIi ne-
pvog, BpEMEHU Mexay ABYMS 3anucammn 1 MUHUMasbHas NPoAO/MKUTENBHOCTL UCTbITAHWI 3aBUCAT OT:

- MPUPOAHbIX CBOMCTB 3NeMeHTa (TSXKeNbli, Nerknii anemMeHT, BHYTPU UK CHapYXu N301auun);

- TemnepaTypbl NOMELLEHUA U HAPYXXHOV TemnepaTypbl (CpeHei 1 OTKNOHEeHUI [0 1 BO BPEMS U3MepeHus);

- NPUMEHSIEMOro MeTofa aHanusa.

13
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MuHMManbHas NPOAO/KUTENbHOCTL UCNbITaHNA — 72 4 (TpW AHA), ecny Temnepartypa oKpyxatoLiei
cpejpl, B KOTOPOIi YCTaHOB/IEH Tensomep, ABNAEeTCA CTabuibHOW. B NPOTUBHOM Criy4yae 3TOT Nepuog MoxeT
6bITb 60/1ee ceMu AHeir. OfHakKo AeliCTBUTENbHYI0 NPOAO/IKUTENbHOCTb UCNLITAHWUA cnefyeT onpeaensith,
NPUMEHSIA KPUTEPUW K 3HAYEHUSIM, NMONYYEHHbIM B TEYEHNE LMKNa UCNbITaHnsA. 3TW 3Ha4YeHus cnegyeT onpe-
4enATb. He npepbiBas npouecc c6opa AaHHbIX.

[Mone3Ho perncTpupoBaTtb faHHble Tak. 4TOObl X MOXHO 6bI/I0 UCNO/b30BaTh 4715 KOMMNbIOTEPHbIX aHa-
nn3oB. PekomeHayeTca NpoBOANTL perncTpaunio Yyepes onpefesieHHble NHTepBasibl BpeMeHU, ABAstoLLMecs
CpPefHNMMN 3HAYEHNSAMU HECKOMbKMX N3MEPEHWNA, NPOBeAEHHbIX B 60/1ee KOPOTKME NPOMEXYTKMN BPEMEHMU.

VHTepBanbl 3anuceli 3aBUCAT OT NPUMeEHSEMOro MeTofa aHanusa (cMm. 9.3). TunoBble MHTepBasibl CO-
CTaBNAOT 06bIYHO OT MOMyyaca A0 OAHOro Yaca 415 yCPefHEHHOro U MOTyT 6bITb MeHbLUe — A/151 AMHaMuyec-
KOro metoga.

WHTepBan BbIGOPOUHbIX M3MEPEHUIA [O/IKEH OblTb MEHEE NONOBUHbI HAUMEHbLLEW MOCTOSAHHON BPEMEHU
[aTuynKoB.

9.3.2 MerTtog ycpegHeHus

[aHHbIli MeToA NpeAnonaraeT, YTO XapakTepucTMKv TENIONPOBOAHOCTY, 3HaYeHUs KoadhduumeHTa Ten-
NIONPOBOAHOCTN KK U Ko3adbdhuumeHTa Tennonepegayun KK MOXHO MONyynTb AeneHnemM CpefHero 3HauvyeHus
yZAeNbHOro pacxoga Tens0Boro NoToka Ha CpefHIo pasHoCTb TemnepaTyp, NpuyemM cpefHee 3HauyeHne nony-
4aloT 3a A0CTaTOYHO ANUTENbHbIV Nepuog Bpemern. Ecnm nHgekc; ssnseTca nopsaKkoBbiIM HOMEPOM KOHKpeT-
HbIX M3MepeHuli, TO 3HauyeHne TenI0TEXHUYECKUX XapakTepucTUK dparMeHTa nonyvarT U3 CreayoLmx
YypaBHEHMWIA:

- COMpPOTUB/EHNE Tenonepegaye

“lonfly 18 ,; (9.12)
I-n /-1
- TepMUYECKoe COMpOTUBJIEHNE
(9.13)
/-1 /-1
- KO3 PULMEHT TennonponyckaHums
(9.14)
-1 ™
- KO3 PULMEHT Tensonepesayn
= (9-15)
/-1 M

Ecnn aaHHblii pe3ynbTaT NOACYMTLIBAIOT MOC/E KaXKAOro WU3MepeHusl, TO MoJlyYeHHble pesynbTaTbl
acCUMNTOTUYECKU MPUBANXKAIOTCA K peaslbHOMY 3HAYEHUD TEeMNSI0TEXHUYECKOW XapakTepucTukn. ACUMNTOTU-
yeckoe 3HayeHue 6/IM3K0 K peasibHOMY, eC/in BbIMOJIHATCS CneaytoLne ycnoBus:

a) TenJI0eMKOCTb 3/IEMEHTA ABMAETCA OANHAKOBOW B KOHLLE M B HaUYasie U3MEPEHNs, Te Xe TeMnepaTypbl
1 OMHAKOBOE pacnpefeneHune Bnaru;

6) TensioMep He NogBepraeTcsi MPSIMOMY CO/THEYHOMY 06/TyUEHMIO0.

CnefyeT OTMETUTb, YTO MOXHO MOJTYYUTb UCKAXEHHBIN pe3ysibTaT, eC/IM COJIHLE OCBELLAET HapYyXHYH
NOBEPXHOCTb hparMeHTa. 19 n3MepeHns 3HauyeHnih 1 KK3MUCCUMOHHasa cnoco6HOCTb AaTumka Temnepary-
pbl NOBEPXHOCTU ByAeT B 06LLEM OT/INYATHLCA OT TOW e XapakTepUCTUKM AN 3alMLEeHHO NOBEPXHOCTH, Aa-
Basl MCKaXXEHHOEe MnokasaHue. HapyxHas TemnepaTypa OKpyxawlleli cpefbl Npy U3MEPEHUN 3HAYEHUS K,
06bIYHO He yuuTbIBaeT BO3AEWCTBME COMTHEUYHBIX NTydeli Ha HAapY)XHYI0 NMOBEPXHOCTb (hparMeHTa;

B) TenjonpoBOAHOCTb hparMeHTa BO BPeMSsi UCTbITaHWSA f0/MKHA GblTb NOCTOSHHON.

Ecnu 3Tn ycnoBusi He BbINOJHAOTCSA, MOXHO MOJTyYNTb HEBEPHbIE PE3y/bTaThl.

Lna  nerknx 3nemMeHToB, YyfAefibHas TennoeMKoCTb KOTOPbIX Ha efuHuuy njowaan MeHee
20 k[x/(M2+°C). peKoMeHAYeTCA NPOBOAUTL 3TOT aHa/IM3 TOMIbKO C UCMOJIb30BAHMEM AaHHbIX, NMOSYYEeHHbIX
HOYbIO (Yepe3 OAuH Yac nocfe 3axofa Co/Hua A0 BOCX0Aa), YTOObl n3bexaTb BAUAHWSA COMHEYHbIX Nyyeid.
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McnblTaHne MOXHO npekpaTuTb, ecnu pe3ynbTaTbl NOC/e HOYHbIX NEPUOAO0B TpeX nocnefoBaTesbHbIX CYyTOK
He oTnnvatoTcsa 6onee yem Ha = 5 %. B NpoTMBHOM Crly4yae ucnbiTaHne criedyeT NpoAo/IKUTb.

Ona 6onee TAXesnbIX 31EMEHTOB C TENI0BO MHepumeit D r 4 aHann3 NpoBoAAT B TeYeHUe nepuoja,
KpaTHOro 24 . VicnbiTaHve 3aBepLualoT Nocne BbINOSHEHUS CeAYOLWUX YCNOBUIA:

- MPOAO/MKUTENBHOCTL UCMbITAHUIA NpeBblLaeT 72 v;

- 3HayeHue Rk. nonyyeHHoe B npouecce UcnbiTaHns, OT/iM4aeTcs He 60siee YeM Ha +5 % OT 3HauYeHus,
NOJIyYEHHOrO Ha 24 4 paHee.

9.3.3 CpaBHeHVEe pacyeTHbIX U NU3MEPEHHbIX 3HAYEHWUIA

PacueTHoe 3HayYeHne, OCHOBaHHOE Ha KOHCTPYKLMK chparMeHTa 1 nosyyeHHoe no [3]. MOXHO cpaBHUTbL C
M3MepeHHbIM. 1151 3TON Lenm CTPYKTYpyY 3NIeMeHTa ,onycKkaeTcsa nccnefoBartb, NPUMEHSIA METO/, N0 NpUIoXe-
Huo .

3HauuTenbHble pasnnuuns (6onee 20 %) Mexay pacyeTHbIM 3HAYEHUEM U U3MEPEHHbIM 3HaYeHnem /20
WA KN MOTYT 6bITb BbI3BaHbl COYeTaHNeM M06bIX CreayLwmnx GakTopos:

- 3HAa4YeHus1, NPUHATbIE AN TeNnJ0NPOBOAHOCTMW, He ABMAIOTCA UCTUHHLIMW BCeACTBUE HenpaBuIbHOW
naeHTudurKauum matepmasioB, B 0CO6EHHOCTU W30MALMOHHBIX, U3-3a pasuunii Mexay AeiCTBUTE bHbIMM
CBOCTBaMM MaTtepuana u NpUHSATLIMU 3HAYEHUSIMU TN BAUSIHUIA BNAaXHOCTMW;

- NPUHATbIE 3HAYEHMSA COMPOTUBNEHUS TENT00OMEHA MOBEPXHOCTUN TakKe He ABMSTCA UCTUHHLIMU 3Ha-
YeHUAMN. STOT UCTOUHWK MOTPELLHOCTM 06bIYHO BaXKEH TObKO ANMS M10X0 U30NNPOBAHHbBIX 3/IEMEHTOB;

- TOYHbIE TOJILMHbI CI0€B, 0COHBEHHO U30/ALMOHHBIX MaTepmanos, HENPaBUIbHO N3MEPEHbI;

- u3mepeHuss RO nnn Kn HenpasubHO NMPOBEAEHbI UV MPOBOAWINCHL NPU HEYL,0BNETBOPUTENIbHBLIX TEM-
nepaTtypHbIX YC/IOBUSX;

- uccnegosaHue dparmeHTa n nsmepenus RO unm K, NpoBOAUANCHE HE B OAHOM U TOM Xe MecTe B He-
O0iHOPOAHOW KOHCTPYKLMW;

- INHWK TENJI0BOro NOTOKA NPY U3MEPEHNUN He ObiIn NPAMONNHERHBIMU U NEPNeHANKYNAPHBIMUK K 3e-
MEHTY;

- Ha/lM4me KOHBEKTMBHBIX NOTOKOB BO3fyxa B 3/IeMeHTe, BAUALWMX Ha namepeHuss RO nam kir Ho He
YUYTEHHbIX NPV pacyeTe;

- Hannume hasoBbIX U3MEHEHWIA, TAKUX Kak 3aMep3aHune, oTTanBaHue Uam ucnapeHvue BoAbl Uan snaru;

- 3HAYeHNA TemMnepaTypbl OKpyXatoLleli cpefbl, NCNO/Ib30BaHHbIe NPU pacyeTe K,, He ABNSTCS n3me-
peHHbIMU (CM. NpunoxexHue B).

Bce 3T UCTOYHMKM NOrpeLHOCTM credyeT yyYnTbiBaTb NpU MHTepnpeTauun CpaBHEHUs pesynbTaTtos,
npefcTaB/ieHHbIX PacyeToOM U U3MEPEHUEM.

9.4 KoppeKuuun norpewHocTen akcnayartaymm

9.4.1 Koppekuun Ha Tepmunyeckoe COnpoTuBeHne Tensomepa

Tennomep yBenmumBaeT TepMmUyeckoe CONpoTMBIIEHME CNOoSt U3MepseMoro cparmMeHTa. Ecnm 661 nno-
Lab 3TOro TOHKOrO €/105 6bl1a 6€CKOHEYHO GOBLLON, TO KOpPEKLMeil MOXHO 6blno 6bl NpeHebpeyb. Ecnv xe
cnoli 60/bLONA, HO NMEEeT KOHEUHYIO TOJILLMHY, KOPPEKLMIO /TIEerKO YCTaHOBUTb, €C/IN U3BECTHO TEpMUYECKOE
conpoTuBnieHne Tennomepa R,. [ns Takoli 0OAHOMEPHOI KOppekLuy paccMaTpuBaloT Tpu ciyyas:

a) Temnepartypy BHyTPeHHeli MOBEPXHOCTM U3MepPSAIoT Nof TeniomMmepoM. B aTom cnyyae He TpebyeTcs
HWKaKOWM KOpPEeKLMN TEPMUYECKOTO CONPOTUBAEHUS UK KO3ULMeHTa TENIONPONYCKaHus;

6) TemnepaTtypy BHYTPEHHe NOBEPXHOCTV M3MEpPST Ha NOBEPXHOCTU 3/1EMEHTa pAAoM C Tenjome-
pom. B nepsom npubnvxeHun (cM. npunoxenune K) Tepmmueckoe conpoTtusnerne R onpegensaioT no opmyne

R =iT/lg- R, (9.16)

rae g — U3MepeHHasi NJoTHOCTL TEMI0BOrO MoTOoKa;
6T — nM3MepeHHasi pasHuLia Mexay TeMnepatypamu NoBepxXHOCTel:
B) U3MepeHo 3HaueHue kir. Ecnv Teniomep oUYeHb BeIUK, MPaBU/bHbIM pe3ynbTat onpegenstoT no dop-
myne

k"qgKST-R'Q), (9.17)

roe ST— pasHoCTb Mexay TemnepaTypamy 06emx OKpyXaroLmx cpes.

9.4.2 KoppeKuusi Ha KOHeYHblii pa3Mep Tennomepa

B 60/1bLIMHCTBE C/lyyaeB TEMIOMEP UMEET KOHEUYHYH MOBEPXHOCTb, U MO3TOMY U30TEPMbI BUAOU3MEHSI-
I0TCS B paiioHe ero yCTaHoBKM (CM. PUCYHOK 4), UTO U3MEHsIeT TeN/I0BOI NOTOK, NPOX0AALLMiA uepes TenoMep.
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1 He06X0AMMO BBOAMTL KOPPEKLMIO HA pe3yNibTaTbl M3MepeHUs. MorpeLiHoCTb, BbI3BaHHYH TakuM U3MEHEH!-
€M, Ha3blBaloT «MOrPEeLIHOCTbI0 IKCMTyaTauumns.

Ec/iM g — M3MepeHHas NI0THOCTL TEMNJI0BOro NOTOKa, aq' — MAOTHOCTbL TEMN/I0BOro NOTOKa Yepes dpar-
MeHT 6e3 Tensomepa, To MOrpeLlHOCTb 3KCNIyaTaluun € MOXHO OnpeaennTb Kak

e=(q-qyq". (9.18)
Ecnun norpeLwwHocTb 3KCnyaTaunmy N3BECTHA, TO CKOPPEKTUPOBAHHbLIE/?™ N K[, paBHbI
12i=(1 +e)/?2D Ky =KILM * e). (9.19)

3Ta KOppeKumMs 3aBUCUT OT CrieAyoLwnx napameTpoB.

- ConpoTuBAEHNE TeN006MEHY MOBEPXHOCTUN Haf TeN/I0MepPOM;

- Ten/IoNPOBOAHOCTbL U TOJILLMHBI CNI0A MaTepuasna, PacnosioXeHHOro nog teniomepom (6es yyeTa Takux
CNoeB, Kak kpacka unu éymara);

- pa3mepsbl, KOHCTPYKLMM 1 TEN0BbIE CBOWCTBA TensomMmepa, NpefoxpaHnTesibHOro KonbLa, 0611L0B0Y-
HbIX 1 3aKpenaLWwmx MaTepmanos, TakMx Kak knei, TepMmnyeckas KOHTakTHas nacrta, nunkas fieHTa u T. n.

KoahdmumeHTbl KoppekumMn nosyvaioT, pellas TensoBoe ypaBHEHVWe C MOMOLLb0 MeTofa KOHEUHbIX
3/1EMEHTOB WM METOOM KOHEYHbIX PasHOCTEel, yunTbiBas CBOMCTBA M3MepUTENs TensioBOro NoToka, cooT-
BETCTBYIOLLEE CONPOTMB/IEHNE TENT006MEHY MOBEPXHOCTMU M TEN/IONPOBOAHOCTL NepBoro cnos. Mpu kBagpar-
HOW thopme TensiomMepa MOXHO NPUMEHATb ABYXMEPHYH MOAE/b C UWANHAPUYECKO CUMMeTpuUei BMecTo
TpexmepHoi, Takum o6pa3om ynpoliasa pacyeT 6e3 yMeHbLLeHMs TOYHOCTU. B aTom cnyyae nnowaab pacyeT-
HOro TensioMepa AWCKOBOM (hOpPMbl JO/MKHA PaBHATLCA AeNCTBUTENbHON naowaan Tennomepa KBagpartHol
hopMBbl.

PucyHok 4 — M3oTepmbl (MO = 0.05 °C) ANsi yCTAaHOB/IEHHOTO Ha CTeHe Tensiomepa,
06WNTOro 1 3alWNLEHHOTo (LMANHAPUYECKOe CeYeHne)

Koppekuus, paccumtaHHas Takmm o06pa3om, yunTbliBaeT B/IMAHUE TEPMUYECKOTO COMPOTUBEHNS TENIO0-
Mepa; 3Ty koppekumio (cm. 9.4.1) He cnepyeT nNpubaBAsATb K TEPMUYECKOMY COMPOTMB/IEHMIO CTEHbI, Kak
06bI4HO.

B Le10M MOXHO M36exaTb 60MbLINX NOTPELUHOCTEN 3KCMyaTaunn, yunTbiBas BANSAHNE BO3MYLLEHWS 1
npvHMMas BO BHMMaHue, 4To:

- MOrpeLLHOCTb 3KCnayaTtauun rnaBHbIM 06pa3oM Bbi3BaHa O6LMM WCKaXEHWEeM TEMN0BOro Moss nog,
Tensomepom. BvsaHne MecTHOro BO3MYyLLEHUA Y Kpas Tensiomepa CyLLeCTBEHHO BaXKHO TOILKO AN1A Takux Ten-
JIOMEepOoB. OTHOLLEHME WMPUHBI K TO/ILWUHE KOTOpbIX MeHee 10. CnefoBartesibHO, BO3MYLLLEHUA KBaAPaTHOIo U
[NCKOBOTO TEM/IOMEPOB SAB/AIOTCA OAUHAKOBbLIMMW MPU YCN0BUMW, YTO UX NNOLAAN PaBHbI;

- NOrpeLIHOCTb 3KCM/TyaTauum sBAsieTcs Bo3pacTrarlueli (oyHKL ek Ten10npoBOAHOCTY MaTepuana nep-
BOTO C/1051 MOA, TEN/IOMEPOM 1 NOBEPXHOCTHOIO Ko3dhdhmLmeHTa TensoobmMeHa. Masble NorpeLHocT npegno-
naralTcs Npu N3MepeHUAX Ha TEMIOM30NALMOHHbBIX Marepranax, pacnosioXXeHHbIX CO CTOPOHbI BHYTPEHHEN
OKpYXXaroLlei cpeapl, B TO BpeMs Kak 60/1bLUME NOrPELLHOCTY OXMAAITCA NPU N3MEPEHUSIX HA METa//TMYECKUX
C/I0SIX, PACMNOJIOXEHHbIX CO CTOPOHbI HAPYXXHOI orpaxaatoLlein cpefpl;

- MOrpeLLHOCTb 3KCnayaTauun ABnseTcs yobiBawLwein hyHKuneli TepMnyeckoro conpoTUB/IEHUs Tenno-
mMepa,

- pekomeHagyeTcs TensioMepbl ¢ 60/1bLLINMU OTHOLLIEHNAMM LWWPUHBI K TOJILWMHE, NOCKOJIbKY MNOrpeLHocTb
aKcnayaTauMm B TakMx Criydasix paBHa OAHOMEPHOW MOrpewHocTn. Koppekuuio paccymTbiBaloT NO ypasHe-
HUto (9.16) nnu (9.17). 3Ta KOppPeKUUst AeiicTBUTENbHAS TakKe NpY N3MEPEHUAX Ha MeTaslax;
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- BO n3bexaHune 3aBUCUMOCTH KannbpoBOYHOro KoadhduLmeHTa OT TeN0NPoOBOAHOCTY MaTepyana cTe-
Hbl HEO6XO4MMO HaHeceHWe TOHKOro MOKPbLITUS Ha CoeAnHEHUs TepMonapsl Tensomepa. Ecnn Tennomep 06-
nvLoBaH TakMM o6pas3oM, ero cneayeT kKannbpoBaTb BMeECTe C 06/1MLOBKOA.

Ecnun koachdpuumneHT TennoobmMeHa noBepxHocTn meHee 10 BT/(m2 °C). To 4518 Ten1oMepoB € OTHOLIe-
Huem gnameTp/TonuwuHa 6onee 20. yCTaHOB/EHHbIX HA 0ObIYHBIX CTPOMTE/bHBIX MaTepuanax [Tennonposos-
HOCTb MeHblue 3 BT/fM2 meC)J. koadhhuLmMeHT Koppekuun fomkeH 6biTb meHee 0.1 BT/(m* °C).

JononHuTenbHasa nHhopmauma 4N TenoMepa Ha KoppekL o n3mepeHuii npueseseHa B npunoxexHun K.

9.5 TouHOCTb

TOYHOCTb N3MEPEHUS TENNOTEXHUYECKNX XapaKTePUCTUK 3aBUCUT OT:

- TOYHOCTW KannbpoBaHNa Tensomepa n TemnepaTypHbIX AaTHNKOB.

MorpeLwHoCTb cocTaBsAeT 0Kono 5 %. ecnim aTn Npubopbl XOPOLLO OTKaIMOGPOBaHbI;

- TOYHOCTU CUCTEMbBI PErUCTPaLUM faHHbIX:

- CNyyaliHbIX OTKNOHEHW, BbI3BaHHbIX HEGONbLUMMU Pa3NNUYMAMU B TENSIOBOM KOHTaKTe Mexay faTuunka-
MW 1 NOBEPXHOCTbLI0. DTO OTK/IOHEHNE COCTaBAET 0KOMO 5 % cpefiHero 3HayeHns, eciv faTunkn ycraHossne-
Hbl NPaBWIbHO. Ty YacTb 06LLEN NOrPELIHOCTA MOXHO YMEHbLUNTb, UCNOJIb3yS HECKO/IbKO TEN/I0MepPOB:

- NOrpeLlHOCTeR akcnayaTauuy TeniomMepa, 06yCNoOBAEHHbIX BUAOU3MEHEHUAMN U30TEPM, BbI3BaHHbIX
npucyTcTemem Tensnomepa (cM. 9.4). Ecnu norpewHocTb akcnayatauum oleHeHa COOTBETCTBYIOWMM MeTo-
[OM, HanpyMep, aHasM30M No KOHEYHbIM 3/1IEMEHTaM, U NpoBeeHa KOPPEKLMS AaHHbIX, TO OCTaTOYHas HeToY-
HOCTb COCTaBMUT MPUMEpPHO OT 2 % A0 3 %;

- NOTPeLLHOCTEN, BbI3BaHHbIX Ko/lebaHnamu TemnepaTyp 1 Tens0BOro NoToka BO BPeEMeHW. Takue no-
TPELHOCT MOryT ObiTb OYEHb BEJIMKM, HO eCNK KpuTepuun, onucanHbie B 9.3.1 1 9.3.2 naun npunoxeHunmn X.
YA0BIETBOPEHbI, TO UX MOXHO YMEHbLINTbL A0 MeHee YeM * 10 % n3mMepeHHOro 3HayeHns. 3Ty yacTb norpelLu-
HOCTW TaKkKe MOXHO YMEeHbLUUTb, PErncTpupys AaHHble B TeYeHue MpoAO/KUTENIbHOTO Nnepuoga BpeMmeHwu,
CBOJA U3MEHeHNe KOMHATHOWM Temnepatypbl 40 MAHUMYMa W NPUMEHAS MeTOA AMHAMUYECKOl HTepnpeTa-
uun (M. npunoxeHune X):

- U3MEHeHWIi 3HaYeHns KIr. TemnepaTypHbIX KonebaHuii B NPOCTPaHCTBE 1 pa3MepHOCTeln Mexay Temne-
paTtypoii Bo3ayxa 1 paavaunoHHoi TemnepaTypoii.

Ecnv onucaHHble Bbille YCI0BUS BbINO/IHEHBI, TO CYMMapHYt HETOYHOCTb MOXHO ONpeAennTb Kak Haxo-
AALY0CA Mexay KBaapaTuieckon n apudmeTnyeckoli CyMMONA, T. e. Mexay

("52+52+32+102+52)% =14% n (5¢5¢ 3+ 10+5)% =28 %

Ecnn onvcaHHble Bbille YC/I0BUS He BbINOJIHEHbI, UCMbITAHNE OCTaeTCcs feiCTBUTENbHbIM B npefenax
TpeboBaHWil HaCTOALero cTaHfapTa nNpy YCNoBUK, YTO YCTaHOBNEeHa 60Nbluas HETOYHOCTb, paccynTaHHas B
COOTBETCTBUM C 06CTOATENBCTBAMU UCMbITAHNUS.

BepoAaTHOCTb NoslyyeHns 60MbLUION NOrpeLHocT Bo3pacTaeT, ecnm

- TemnepaTtypa (B 4acTHOCTU, TemnepaTtypa noMelleHuns) nokasbiBaeT 60 blune KonebaHma (40 Un Bo
BPEMS UCMbITAHWA) NO CPABHEHWIO C PA3HOCTbIO TemnepaTyp No o6e CTOPOHbI OrPaXAeHNs;

- (hparMeHT orpaxaeHuns TsKesblid, a NPOAOC/IKUTENbHOCTL UCMbITAHUSE C/IMLLKOM KOpPOTKA,;

- (hparMeHT orpaxaeHns noaBepXeH BO3AeiCTBMI0 COMHEYHOW paguauuy nnm Apyrum CUIbHbIM TENI0-
BbIM BO34ENCTBUAM;

- OTCYTCTBYeT OLeHKa MNOrpewwHoCcT 3kcnayatauun Tensnomepa (koTopas Mnpu HEKOTOpbIX 06CTOoS-
TenbcTBax MoxeT gocturate 30 %).

TOYHOCTb M3MEpPEeHNs 3HaYeHNs K, 3aBUCUT OT OnpegenieHns Temnepartyp okpyxatoLleli cpepbl, NPUHA-
TbIX ANA ONpefeneHns 3HaueHun K, 1 X U3MepeHus.

10 TpeboBaHuA 6e30MacHOCTU

10.1 Mpwu paboTe c 060pyAOBaHMEM KIMMATUYECKMX KaMep 1 NPOBeAEHUN UCNbITaHUA B 3MMHUX YC/0-
BMAX 3KcnayaTauun 3gaHuii fomkHbl cobnogatbes obume TpeboBaHUs 3nekTpobe3onacHoOCTW B CTPOU-
TenbcTBe no [4].

10.2 MOHTaX AaT4MKOB Ha HapyXXHOW NOBEPXHOCTY Orpaxaalolleli KOHCTPYKLUMM Ha 3Taxax Bbille nep-
BOrO A0/HKEH NPOBOAUTLCA C NOLXKUIA, 6GANKOHOB MM MOHTaXHbIX CPefCTB C cobnogeHnem TpebosaHuii 6e3o-
nacHocT npu paboTe Ha BbICOTE.
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MpunoxeHue A
(cnpaBo4HOE)

Kanu6poska Tenjomepa 1 Tepmonap

A.l1 Kanu6poBouHble Ko3ahhuLMeHTbl Tensiomepa (Hanpumep, NJOTHOCTb TEMJIOBOrO NoToka AN1A BesmynHbl O[C.
paBHO eguMHULE) MOTYT MEHATLCA B 3aBUCMMOCTW OT TeMnepaTypbl, TEN0NPOBOAHOCTM MaTepuana, Ha KOTOpoMm ycTa-
HOBJIEH Tensiomep, U COBCTBEHHO TEM/IOBOrO NOTOKa. MO3TOMYy KasIM6pOBOUHBLIN KO3 MULMEHT Tennomepa HOBOIM KOH-
CTPYyKUMWN criefyeT OLEeHMBaTb Ha Pas/INYHbIX MaTepuanax abCosoTHbIM METOAO0M WCMbITAHUA TakuM, Hanpumep, Kak
MeToJ, 3aKkpbIToil ropsyein nautel no (TOCT 7076. (5)) nnm ¢ NnomMmolbio annapatypbl U3MepeHUs TensI0BOro NoToka no
(FTOCT 7076. (6)) Ha pa3nMyHbIX MaTepuanax, Npu pas/INyHbIX TemnepaTypax n pacxogax Tens0BOro NnoToka. 3Ha4yeHus Be-
NINYMHBI TENSIOBOrO NOTOKA TaKXe, Kak U TemnepaTtypa, U Ten/10NpoBOAHOCTL MaTepmnanoB, fO/IKHbI OXBaTbiBaTb Anana3oH
3Ha4YeHunin, 06bIYHO BCTPEYAOLWMACA Ha NpakTuKe.

MockonbKy TensoMep HeoAHOPOAEH Mo naowaan, Tpebyetca ocobasn TwaTeNbHOCTb NpU ero kanubposke. Kanné-
poBka Tensiomepa Mexay Matepuasiom ¢ U3BeCTHOM TEN/IONPOBOAHOCTLIO 1 U30/IMPYIOWMM MaTepuasiom TOYHO onpeaens-
eT rpaHnYHble YC/I0BUS, KOTOpble, O HAKO, He ABMSIIOTCA PaHUYHbIMW YC/IOBUAMM, BCTPEYaloWMMUCS NPy NPUMeHeHnUn
Tennomepa ANa U3MepeHui.

CnepyeT NOAroTOBUTbL KOMMJIEKT KalIMOPOBOUYHbIX KPUBbIX UM YPaBHEHUI (KaIMGPOBOYHbI KO3 ULMEHT 3aBUCUT
OT 3Ha4YeHwUli TemnepaTypbl, TEN/IONPOBOAHOCTM PACMO/IOXEHHOIO HWXKEe MaTepuana U. B KOHEYHOM UTOre, OT MJIOTHOCTMN
Tens0BOro NoToka) Ana Noboro Tensiomepa HOBOro TMNa AN MOANMULMPOBAHHOIO (HaNpPUMep, HOBOW OBLINBKN WUN HO-
BOro BCTaB/IEHHOTO NPefoXPaHNTENIbHOTO KOMbLA).

Kann6poBKy cnefyeT NnpoBOoAUTL NPY TPeX Pas3INyHbIX MJIOTHOCTAX TEN/I0BOro notoka (Hanpumep. 3 Bt/m2. 10 BT/m2,
20 BT/M2) Ans TOro, 4Tobbl NPOBEPUTL INHEVHYIO YYyBCTBUTENILHOCTL TEN/IOMEpPa B 3aBUCUMOCTU OT 3HayeHua A. Ecnu ata
3aBVNCMMOCTb He SIBNSIETCA SIMHEHON, TO criefyeT NpoBepUTb NOJTyUYEHHbIe pacxobl TEM/IOBOrO NMOTOKA U NPU N3MeEpPeHumn
YUYECTb TOYHYIO (DYHKLNIO.

Kann6poBKy criegyeT NpoBOAWTbL HE MeHee 4YeM Mpu ABYX Temnepartypax (MUHUManbHOW 1 MakcumanbHOW). Mpu
3HAUNTENBbHOW pa3HOCTU Mexay ABYMSA pe3ysibTataMu criefyeT NPOBECTU TpPeTbe N3MepeHne B TOUKE, PACMONOXEHHO no-
cepeaunHe Mexay ABYMS Temnepatypamu, 4Tobbl NPOBEPUTL SIMHEAHOCTb 3aBUCMMOCTU KaJIMGPOBOYHOTO KoadduumneHTa
OT TemnepaTtypbl. EC/in OTHOLWEHME He SBNAETCA NNHEHbIM, ceayeT NCNonb30oBaTh 60/bLlUee YNCI0 3HAYeHuiA Temnepa-
Typbl. 4TO6bI MOAYYNTL 3aBUCUMOCTb KaZIMGPOBOYHOIO KOadhduLUMeHTa OT TemnepaTtypbl.

MonHyto kannbpoBKy NPOBOAAT HA Tensiomepe, yCTaHOB/IEHHOM He MeHee YeM Ha ABYX Matepuanax (C HU3Koli 1 Bbl-
COKOIi Ten1oNpoBOAHOCTLIO). Ecnn o6HapyxeHa kakas-nm60 3aBUCMMOCTb AAHHOTO NapameTpa OT Ka/IMGpPOBOYHOro Koad-
duymeHTa, To cneayet UCNONb30BaTb 60/blIEE KOMYECTBO MaTtepuasioB € TeM. YTOObI MNOAYYUTbL NOSIHOE COOTHOLEHMEe
MexXay TennonpoBOAHOCTbLIO MaTepuana n KaIM6poBOYHbIM KO3 PULMEHTOM.

[Ana TennomMepos, YNOMSAHYTbIX Bbille, XapaKTEPUCTUKN KOTOPbIX XOPOLLO U3BECTHbI, KaIMO6POBOUHbIA KO3 PULNEHT
cnepgyeTt U3MepsiTb A1 OAHOTO TEMJIOBOro NoToka npu TeMnepartype, 613Kol K TeMnepaTtype akcnayarauum, u Ha TUno-
BOM CTPOUTENIbHOM MaTepuasnie He pexe OAHOro pasa B rof. iaMeHeHne KanMbpoBOYHOro KoahuUneHTa MOXeT BbITb
BbI3BaHO CTapeHnem maTepuana wam ero paccnoeHvemMm. Ecnm nameHeHne KanmbpoBOYHOro KoathhuymeHta coctasnseT
6onee 2 %, cnefyeT NPOBECTU MOJMHYIO Mpoueaypy KambpoBKu.

A.2 KanubpoBKy Tensomepa Ha yCTaHOBKe A5 onpeAeneHns Ten10npoBoAHOCTM CTPOUTENbHbIX MaTepnanos ocy-
LWeCTBAOT ceAyowmm o6pa3om:

M3roToBneHHbI NpeobpasoBaTenb TEN/I0BOr0 NOTOKa NOABEPraloT KaMbpoBKe Ha yCTaHOBKEe AN onpegeneHuns
Tena0npoBOAHOCTU CTPOUTE/IbHBIX MaTepurasioB no FTOCT 7076. B KOTOPOIi BMECTO UCMbITYEMOro o6pasLa ycTaHaB/InBawT
kanmbpyemblii Npeo6pa3oBaTtesib U 3Ta/IOHHbIM 06pasel, matepuana no FOCT 8.140.

Mpw KannbpoBke NPOCTPAHCTBO MeXAy TepMocTaTupytoLweli NANTON YCTaHOBKN 1 3TaNlOHHbIM 06pasuom 3a npeje-
namu npeo6pasoBatens 40/IKHO 6bITb 3aM0/IHEHO MaTepuanom, 6/IM3KMM Mo Tens10pn3NYECKMM CBOICTBaM KMaTepuany
npeo6pasoBartens, ¢ TeM 4To6bl 06ecneynTb OAHOMEPHOCTbL MPOXOAALLErO Yepe3 Hero TensIoBOro NoToka Ha paboyem
yyacTke ycTaHOBKU. N3mepeHune 3C Ha npeobpasosBaTenie U 3aTa/IOHHOM o6pas3Le NPoBOAUTCS, HanNpuUMep, NEPEHOCHLIM
noteHynomeTpom no NMOCT 9245.

KannbpoBouHbIii koadhduuneHT npeobpasosatens c0, Bt/(M2 mB), npu gaHHOl cpegHeli TemnepaTtype onbiTa Haxo-
AAT N0 pe3ynbTaTam U3MepPeHUs MJ0THOCTU TemnsioBOro notoka n 34C no cneaytolemy COOTHOLWEHWUIO:

c0= QIE.

roe f,,,;— 3HayeHMs NNOTHOCTWU TeN/I0OBOro NoToka B onbiTe. BT/M2;

E — BbluncneHHoe 3HadeHue 3/4C. mB.
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MNOTHOCTbL TENI0BOrO NOTOKA ( paccumTbiBatoT MO pesybTaTaM U3MepeHUst TeMnepaTypHoOro nepenaga Ha aTasioH-
HOM o6pa3sue no opmyne

rae > — TenqonpoBOAHOCTbL Matepuana atanoHa. 8t/(m ‘C),

I * — TemnepaTypa BepxHeW 1 HWXHel NoBepXHOCTel aTasioHa COOTBETCTBEHHO. °C;

6 — TOoNuWMHa 3aTanoHa, M.

CpefHioo TemnepaTypy B onbIiTax Npu kanvbpoBaHuy npeo6pasoBaTensi pekoMeHAyeTcs BblGpaTb B UHTepBane oT
MmuHyc 30 BC Ao natoc SO ‘C v BblaepxunBaTb ee ¢ OTKoHeHnem He 6onee + 2 “C,

3a pe3ynbTaTt onpegeneHns koarueHTa npeobpasoBaTens NPUHNUMAIOT cpegHeapudmeTUUYeckoe 3Ha4eHne Be-
NINYVH. BbIYMC/IEHHbIX MO pe3yfibTataM U3MepeHunii, NoNyYeHHbIX NPY NpoBeAeHNN He MeHee YyeM 10 onbIToB. Yncno 3Hava-
WMX UMhp B 3HAYEHUN KaIMBGpOBOYHOIo KoahduumeHTa npeobpasosaTtens c06epeTcss B COOTBETCTBUMN C MOrPeLIHOCTbLIO
n3mepeHus.

TemnepaTtypHblit KoahpuymeHT npeo6pasoBaTens a,. ‘C-’, HaXo4sT No pesynbTaTtam nsmepexHnini 4C. B kanmbpo-
BOUYHbIX OMbITax Npu pas3/INYHbIX CPeAHUX TeMnepaTypax npeo6pasoBartesisi N0 COOTHOLIEHMWIO

«,-<e*-cUciri-r m

rae T,. Tr— cpepaHue TemnepaTypbl npeo6pasosartensi B ABYX onbitax, ‘C;
Ci. Cr— Kkannb6poBouHble KO3 PULNEHTLI NpeobpasoBaTens Npu cpeaHnx Temnepatypax I, n T;- COOTBETCTBEHHO.
Bt/(mj *MB).

PasHoCcTb Mexay cpeaHumu Temnepatypamu I, n [, gomkHa 6bITb He MeHee yem 40 °C.

3a pe3ynbTaTt onpegeneHuns TemnepaTypHoro koadguuneHta npeobpasoBartens NpuHUMaloT cpegHeapudmeTn-
yeckKoe 3HayeHue NI0THOCTU, BbIUMC/IEHHOE MO pe3ynbTaTam He MeHee Yem 10 onbITOB C pa3nInyHoli cpegHel Temnepary-
poli npeo6pasoBarens.

3HayeHue Kanmb6poBOYHOro KoadhuumneHTa npeo6pasoBaTens TeNJI0OBOro NOTOKa Npu TemnepaType UCNbITaHWii c.
Bt/(mj mB), BbIUMCAAOT No hopmyne

C=® 2 aar).

raoe Ca— rpaflyMpoBOYHbIA KO3IhULMEHT Npeobpa3oBaTtens, HalileHHbI Npu TemnepaTtype rpagympoBku. Bt/(m* mB):
a,— TeMnepaTypHbIii KOIPPULNEHT N3MEHEHUS TPAAYMPOBOYHOTO KoadhdmumneHTa npeobpasosartens. ‘C-';
A — pasHoCTb Mexay Temnepatypamu npeo6pasoBaTens npyv usmMepeHun n rpagymposke. ‘C.

A.3 TemnepaTypHble gatynkun

MeTop kanMbpoBKM A0/KEH BbITh TakM, YTOGbLI pa3HOCTbL TeMnepaTtyp ABYX AaTUMKOB onpejensnack C TOYHOCTbIO,
npesblWaloLe £ 2 %. 1 aTy TemnepaTypy MOXHO 6b1/10 U3MePUTb C TOYHOCTbIO 60nee 0,5 *C. Ecnu pa3HocTb TemnepaTyp
nosyyatroT BblUMTaHWeM ABYX TeMnepaTyp, AaTunku cnegyeT kannb6posaTb € TOUHOCTbIO + 0.1 ‘C.

MoBEPXHOCTHbIE 1 BO3AYLIHblE TeMMnepaTypHble faTyMKM KanmopyloT ANS HEeCKONbKUX TemnepaTyp B AuanasoHe
npviMeHeHus (06b1uHo oT MuHyc 30 “C go nntoc 50 ‘C) B NoaBWxXHOI cpeae (Hanpumep, Boga UM BO3AyX), B U30/MPOBaH-
HOM OT 3Ta/IOHHOro TepMOMeTpa, TOYHOCTb KOTOpOro npesblwaeT 0.1 ‘C. KoHTeliHepe.

BnusiHne HanpsixeHwii N 371eKTPOMArHMTHOTO M3/TyYeHNsi (CO/THEUYHOrO 1 TernsIoBOro U3fyvyeHns, paguoBOJIH YacTo-
Toi 0T 50 f0 60 I )Ha NpreMNeMbiX YPOBHSIX C/ielyeT UCCNeA0BaTb U YCTPaHATb, eCNIN U3MEHEeHWA NPeBbIWAaloT YNOMSHY-
TYO BbIll€ TOYHOCTb.
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Mpunoxexnune b
(cnpaBo4yHoe)

Cxema pasMelLeHusi TepMmonap Ha UCMbITbIBAEMOW OrpaxatoLieid KOHCTPYKL MK
¥ NOAKMIOYEHUS UX K U3MepUTebHO annapaTtype

a) MneH nevBLLiaMA
1 2 3

L|.B. — ueHTpanbHas BepTUKanb; >— HaPYXHbIll yron; 2 — CTblKk HAapYXHbIX NaHenei; 3 — CTblk HAPYXHOW M BHYTpeHHel naHeneii;
4 — pabouue cnau Tepmonap. 5 — X0N0AHbIN cnaii Tepmonap; 6 — npeo6pa3oBaTesib TENOBOTO NOTOKA; 7 — MHOTFOTOYeYHbIl nepe-
Knovyatenb; 8 — n3MmepuTenbHblii npubop; 9 — TepmocTart (cocya Abloapa)

PucyHok B.1 — Cxema pa3MmelleHnsa 1 NoAK/IIYeHUS TepMonap Ha UCNbITyeMOM 06bekTe
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Mpunoxexnune B
(cnpaBoy4HOE)

Tennoo6MeH Ha MOBEPXHOCTAX OrpaXAeHus U onpegesieHne K*

B.1 O6wune nonoxeHus

Tennonepejaya Ha MOBEPXHOCTAX OrPaXAeHNs OCYLLeCTB/IAETCA Kax paAnaLnoHHbIM, Tak U KOHBEKTUBHbLIM Tenso-
o6bmMeHOM 1 chopmMupyeTCs pasINUHbIMU hakTopaMu BHYTPEHHEN U HApPYXHOW cpepf, B3aMMOAeiCTBYIOWNX C UCMbITYEMbIM
orpax/eHunem (NoBepxHOCTel NoOMeLeHUs U NpeMeTOoB, HaXOASALWMNXCSA B HeM 06 bEeKTOB HapYXHOI cpefbl, BKIOYaOLWMX B
ce6s OTKPbITOE HeGO, MOBEPXHOCTb 3eMMU. COCefHNE CTPOEHUS, lepeBbs 1 NP.. CKOPOCTb U Hanpas/ieHne BeTpa U T. 4.).

B.2 YpaBHeHue TensoBoro 6anaHca

Ecnv n3BecTHa pagmaumoHHas Temneparypa Ha NoBEepPXHOCTY OrpaXAeHusl, TO B pacyeTe UCMOoMb3yoT cregyloliee
ypaBHeHue TensoBoro 6anaHca:

g-Eu {T!-T.)+ue(T,-T.). (B.1)

rae  — nNAOTHOCTbL TEM/I0BOro NOTOKa, NPUXoAsLLas Ha NOBEPXHOCTb, BT/m*;
T — cpegHee 3HauyeHve paanauMoOHHON TeMnepaTypbl, HablO4aeMoN Ha noBepxHocTu. “C unm K.
T, — TemnepaTtypa Bo3gyxa B6/131 NOBEPXHOCTU. X ;
Tr— Temnepartypa nosepxHocTtu. ”C;
£ — un3nyyeHne oT NOBEPXHOCTU OTKPbLITOro Heba (6e3pasMepHas BENUYNHA):
n,— KO3 puumneHT pagnaunoHHoro tennoobmeHa, Bt/(mM2-*C);
a, — K03 pULNEeHT KOHBEKTUBHOrO TensioobmeHa. BT/(m3+‘C).

[laHHOe ypaBHeHWe NpaBOMepHO ANs TEM/I0OBOro NOTOKa, HanpaB/IEHHOTO K MOBEPXHOCTU UMM BbIXOASILLErO OT Hee.
npu yCnoBuu, 4to 3HavyeHne ( NPUHATO NOMIOXUTENIbHbIM, ECNIN TEMI0BOV NOTOK HanpasfeH BHYTPb NMOBEPXHOCTU Ha Ten-
NOW CTOpOHe hparmeHTa, n oTpuLaTesibHbIM — €C/i1 TENI0BOYM NOTOK BbIXOAUT U3 XOI04HOM NOBEPXHOCTH.

ae— 3HauyeHue paBHO NpuUMepHO 45 T*. rae bl — noctosiHHas CTedaHa-BonbumaHa.

n=5.67 «10~HBT/(M2-K*)] n pe3ynbtupytowaa remnepatypa f* 1/2 (F,1- I,), 06beAnHAET paccmaTpuBaemMble KO-

adhPULMEHTBI U U3TYHEHNS BCeX NOBEPXHOCTEN orpaxaeHuii n cpeg. Ecnm Temnepartypy okpyxatouwieit cpeabl 'm0 onpe-
[ensT U3 ypaBHeHUN

OMTu(-T A B 2)

roe Rt — conpoTuBnerune Tennoo6meHa NOBEPXHOCTM, TO 3TO ypaBHEHUE 3KBUBaNEHTHO ypaBHeHWto (B.1) npu
Trb« (£¢/ T?LLUES, ¢ a6 ¢ («cT,Y(E«Y (E«T4ee). (B.3)
R, = 1/(£«, # 6,). (B.4)

B.3 TemnepaTypa okpyxatllei cpeibl U 3HaYeHns KU

YpaBHeHue (B.3). Takum o6pa3om, onpegenset TeMnepaTypy OKpyxatolei cpefbl, KOTopas NpaBU/IbHO yKkasbliBaeT
TEN/I0BOM MOTOK, HanpaBJ/IEHHbI K NOBEPXHOCTU. TeM He MeHee MMEITCA creaylolne 3aTpyaHeHNs:

a) TemnepaTypa TTbHe HabnAaeTCsi HENOCPEACTBEHHO.

6) TemnepaTtypa 'MB He IBNSeTCSA NOCTOSAHHOW A/19 OrpaHUYeHHOro NpocTpaHCTBa.

B.3.1 OnpepeneHne temnepatypbl ub

Temnepatypa T, nonydyeHHas us ypasHeHus (B.3). ABNseTCA TeOpeTUYECKO TEMNEPATYPOIi 1 HE MOXET 6bITb 13-
MepeHa HenocpeAcTBeHHO. Ee MOXHO paccunTaTtb Mo ypaBHeHuto (B.3). ecnun Bce BENMUMHbI U3BECTHbI; HO NMPaKTUYECKMN C
nto60oli cTeneHbd TOYHOCTU MOXHO ONpefesiTb TONIbKO 3HAaYeHne «,

[locTaTouHoe NpuGnmxeHne Temnepatypbl I, K 3Ha4YeHNIO, NOlyYeHHOMY B pe3ysibTaTe UCMbITaHWUiA, MOXHO Mony-
YNTb HENoCcpeACTBEHHbIM U3MEePEHMEM C MOMOLLbI0 COOTBETCTBYIOLLEr0 3KPaHMPOBAHHOrO TEPMOMETPA, HO 3HaUYeHne KOH-
BEKTUBHOIO KoadhduumeHta «e MeHee AOCTOBepHO. O6bIYHO MNpPUHUMAOT 3HadeHue, paBHoe 3.0 BT/(m*-BC). gnsa
KOHBEKLUN Y BEPTUKA/IbHbIX MOBEPXHOCTEW, HO MOXHO OXWAaTb Pa3/INyHbIX 3HaYeHWii BO3Ne nogorpesaTesnieit unn B6msmn
OKOH, NOBEPXHOCTb KOTOPbIX He siB/ISieTCsi NI0CKO. Mpo6iemMoii ABNsieTCs Takke MecTo U3MepeHus TemnepaTypbl I,.

£ — cnoxHaa PyHKLUUS M3nyvarolieil cnoco6HOCTM paccMaTpuBaeMblX KO3(MULNEHTOB, XOTA BO MHOTMX NpakTu-
YeCKMX crlyvasix MOXHO NPuHATL 3HaveHne 0.9. Temnepatypa [T Heyao6Ha ANns namepeHus. CnegyeT OTMETUTb, YTO 3Ta

Temnepartypa He siBAsieTCS CpefHeli TemnepaTypoii n3nyyeHns B O4HOM TouKe, a ABAsieTCs cpefHell pagnaLlnuoHHoN Tem-
nepaTypoii. Ha6no4aemMoli Ha U3y4aeMoi MOBEPXHOCTK, T. €. OHa COCTOUT U3 TemMnepaTyp BCex NOBEPXHOCTEN, 3a UCK/IIO-
YeHWEM MOBEPXHOCTW WCMbITYEMOro doparMeHTa OrpaxaeHus.
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B.3.2 Kone6aHuusa TemnepaTypbl T,

[axe ecnu Temnepatypy D#IB MOXHO onpeaenuTb B Kakoli-HMGyAb TOuke, Hanpumep, a TOYKe, nMpuserawoLen K
dparMeHTy B UCMbITYEMOM MOIOXEHUU, ACHO, YTO OHa He 6yileT NOCTOAHHO ANA BCero ucnbiTyemoro chparmeHTa. O6orpe-
BaemMasi KOMHaTa 06bI4HO 6yAeT UMEeTb BEPTUKa/IbHbIV TEMMNepaTypHbIli rPagueHT, Tak uTo 3HaueHue TN6yAeT MeHATbCS
no BbICOTE; pas/iMyHble TOUKN UCMbITYeMOro dhparmeHTa 6yayT MMeTb pasHble npeanonaraeMble KO3(PPULNEHTbI 418 pas-
JINYHBIX U3/y4YaloLWMX NOBEPXHOCTEN, CrleloBaTENbHO, 3HaYeHne T' 06bI4HO Takxe He 6yAeT MOCTOSIHHLIM M0 BCEMY WCMbI-

TbIBAEMOMY (DparMeHTy OrpaxaeHus. Kak ykasaHo Bbllwe, 3HauyeHusi ot u E n,6yayT yacto MeHsATbCA B 3aBMCMMOCTM OT
nonoxeHns dparmeHTa.

B.3.3 OnpepeneHne 3HayeHuna KU

[ns onpepeneHns 3HavyeHUs K, UCNOMb3YIOT pa3fiMyHble MeHsoWmnecs TemMmneparypbil:

a) TemnepaTypy BO3ayxa;

6) 3HauveHue pe3ynbTUpyloWen nam KoMOPTHOM TemnepaTypbl, KOTOpas SABASETCA CPeAHUM 3HaYeHWeMm ycpen-
HEHHOIl pajnaunoHHO TeMnepaTypbl 1 TeMnepaTypbl Bo3gyxa. CnefyeT oTMeTUTb, YTO 3Ta ycpeAHeHHas TeMmnepartypa
N3/y4eHUs He IBNISieTCA TemnepaTypoii N1 kak ykazaHo Bbllle, MOCKO/IbKY OHa BK/loHaeT B ce6a TemnepaTypy Bcex nosep-
XHOCTel;

B) TemMnepaTypy OKpyxatowei cpesbl. ITo 6nmxkaiiwas k I,,,, TemnepaTypa, HO ee TPyAHO U3MEPUTb, Kak yCTaHOB-
NIEHO BbILle, Y 06bIYHO OHa onpeAensieTcs No yCpeAHEHHOW TemnepaType U3/lydeHus LeHTpa 3aMKHYTOro NpocTpaHcTBa
BMeCTO Temnepartypbl T.

B pesynbTarte 3HaueHne K™ n3amMepeHHOE B HaTypHbIX YC/IOBUSIX, MOXET HE COOTBETCTBOBATb 3HAYEHUIO ncnosb-
3yeMOoMy Mpu pacuyeTax NoTepb Tensia, eCan B 3TUX ABYX C/lyyasiX MMelT MECTO pas/inyHblie TeMnepaTypbl.

B.4 YcnoBus gns u3amMepeHus 3HadeHuin K&

Ecnu Bo Bpems namepeHus Ta arl’, To Ha He BAWAIOT 3HadveHns Earu « ¢ n temnepartypa Bosgyxa sisnsietcs

npuemnemMoli 3ameHoi. OgHako Npo6siema B TOM. YTO CONPOTUB/IEHNE TeN1006MeHy NOBEPXHOCTU paBHO (Ea, ¢ 0’ OTa
Be/IMUMHA UMeeT TEHAEHLMIO N3MEHSTLCS MO MOBEPXHOCTU UCMbITYeMOro hparMeHTa orpaxaeHns. 3To U3MeHeHVe O3Ha-
yaeT. uTo

a) n3MepeHHoe 3HauyeHve KW GyaeT U3MEHATHCA MO MOBEPXHOCTW UCMbITYeMOro gparMeHTa orpaxgaeHus, gaxe
€C/IM 3TOT (PpParMeHT OCTAeTCS HEM3MEHHbIM, T. €. UMeeT NOCTOAHHOE 3HaYeHne TepMuyeckoro conpoTuenerns R,

6) n3mepeHHOe 3HaueHMe K,, 3aBUCUT OT YC/IOBWIi M3MEPEHNS 1 He ABNAETCA (yHKLMel TO/TbKO CaMOro 3/1eMeHTa.

B.5 HapyxHble NOBEpXHOCTU

Mpu OTCYTCTBUU COMHEYHOI pagnaumm NoAo6HbI NOAX0 MOXHO NMPUMEHSTL KHaPYXHbIM NOBEPXHOCTAM. O6bIYHO,
MOCKOJ/IbKY CKOPOCTb BeTpa a C3HaunTeNbHO npesbiwaet E TemnepaTypy BO3JyXa MOXHO MUCMO/b30BaTb B pacyeTax
npy cNAoOLWHOM 06/1a4HOCTU.

Mpun AcHOM Hebe 3HayYeHWs OelicTBUTENbHON paAnalMoHHONM TemnepaTypbl MOXeT 6biTb 3HAYUTENILHO MeHee TeM-
nepaTypbl Bo3gyxa. OCO6eHHO 3TO OTHOCUTCA K TeMrnepaTtype KpbiLl.

Co/nHeYHOe n3flyyeHrie Ha MOBEPXHOCTU He ONpeaensatoT BO3yLHbIM TeMnepaTypHbIM AaTUMKOM, U 3TO MOXET Bbl-
3bIBaTb OYeHb 6O/IblUME NMOrPELHOCTN NPU 3MEPEHUAX 3HaUYeHnii KW

O6enx npobaem (HWU3KOI pagnalMoHHOI TemnepaTypbl Y COSTHEYHOTO U3/TyHEHUS) MOXHO M36exaTh, aKpaHNpys Ha-
PYXHYIO NMOBEPXHOCTb OrpaxAeHus.

N3mepeHne TemnepaTypbl MOBEPXHOCTU OTPaxAeHNs 3aTPYAHUTENBHO TaKxXe NPU 3HaYNTETbHOM COJTHEYHOM 06/y-
YeHUW MOBEPXHOCTH, T. K. TeMMNepaTypHbIii AaTUNK JO/IKEH UMETb MOLOGHYIO /y4enor/ioLWatoLLyto CNOCOGHOCTb A/1s1 060UX
BWJOB pajnaLun — COSTHEYHOW 1 TEN/I0BOW [A/IMHHOBOJIHOBOIA.
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MpunoxeHne I
(cnpaBo4HOe)

Mpumep onpeaeneHns ananasoHa TemMnepaTyp HapyXHOro Bosayxa
M NOTPEeLWHOCTU BblUNCNEHUA CONPOTUBEHNS Tennonepeaaye orpaxaatlleit KOHCTPYKL MK

1 OnpepenstoT conpoTMBIIEHME Tensionepeayde Hapy>XHbIXCTEH XWUI0r0 OMa B 3UMHUX YC/TIOBUAX 3KCMlyaTaunm
3jaHuA.

COrnacHo NpoekTy CONPOTMB/IEHME TENoNepesaqe HapyXHO CTeHbI N0 OCHOBHOMY Moso pasHo Ru= 1 (m2-*C)/BT.

CpefHee aKkcnepuMeHTa/lbHOE 3HaYeHMe CONPOTUBIIEHUS Tenlonepejaye BbIYMCAAIOT NO pe3ynbTatam U3MepeHuit no
cdopmyne

*0."6,,-0 "AisY U4, (r-1
roe — cpefHue TeMnepaTypbl BHYTPEHHErO M HApYXHOro BO3Ayxa B NepuoAbl UCMbITaHUA COOTBETCTBEHHO. ‘C.

JM— cpeAHAs NJIOTHOCTb TEN/I0BOrO NMOTOKA, NPOXOAALEro Yepes orpaxaeHune. Bt/m2.
MNOTHOCTb TEN/I0BOrO NOTOKa U3MEPAIOT ra/ibBaHOMETPOM C NOAK/IIOYEHHBIM TEN/IOMEPOM C NpefesioM N3mepeHuns
50 BT/M2. TemnepaTypy Bo3ayxa U3MepPSIOT PTYTHbIMU TepMomMeTpamu no FOCT 112 c ueHoW genexnusa 0.2 "C.
[.2 B cooTBeTCTBUW C Teopueli NOrpewHoCTel B JaHHOM Crlydae abCoOMOTHYIO CYMMapHYHo NOrpewHoCcTb n3mepe-
Huli ARt onpegensioT no dhopmyne

aRo.aJ&gdqzZ* 2. I-2>

rae A0 — abconoTHasA NOrpPewHoCcTb M3MEPEHNst NIOTHOCTU TENI0BOTO Notoka. B1/mM2;
A(OrT) — abconoTHaA NOrpewHoOCTb U3MEpPeHUs pasHoOCTM Temnepartyp. "C.
OCHOBHYI0 OTHOCUTE/IbHYIO MOrPeLIHOCTb TensomMepa K BbIYMCAAT No hopmyne

kK, =r {3.5¢0jqn. (r.3)
rae pln— 3HayeHue npegesia n3MepeHus NJI0THOCTU TeMNJI0OBOro notoka. Br/m2;

gm— 3Ha4YeHne M3MEePeHHON NIOTHOCTM TeNsI0BOro NoToka. BT/M2.
OCHOBHYIO a6CO/IIOTHYIO MOrPeLHOCTb U3MEPEHNSA TenioMepa Ap BbIUUC/SIOT No hopmMysie

Op » + 0.01(3.5 ¢ p,../p,,) Po- (r-4)

OCHOBHYIO a6COJ/IIOTHYIO MOrPeLHOCTb U3MEPEHUSI PTYTHBIMU TepMoMeTpamu 4 (Af). ‘C. NpUHMMAlOT paBHOI Noso-
BUHE LeHbl AENEeHNS WKasbl

AN = (0.5 0.2) =0.1 ‘C.

Tak Kak oTHoweHue J1(J1/n) K J1/ npeHe6pexmmo Mano, To B Aa/ibHEEM €ro He y4uTbIBaloT.
3KcnepvMeHTaslbHOe 3HayYeHne conpoTuBeHNs Tennonepegade A0/ nognexateli NCNbITAHNIO KOHCTPYKLMU NpU-
HUMaOT NPUBAN3NTENBHO paBHbIM ero npoekTHomy 3HadeHunto RO MoacTtasnas hopmyny .4 B hopmyny .2, nonyyatoT

O«r * «010.01 (3.5 ¢ pu/ps)]. (r.5)

AHanuns cdopmynbl .5 nokasbiBaeT, 4To YeM 6onblue oTHoweHVe qiVgK. Tem 60/blie MNOrPeHOCTb 3MEPEHUS.
Mpy n3amepeHnn NNOTHOCTY TEMIOBOrO NOTOKA TEN/IOMEPOM C yCTaHOBKOV npegena nsmepenus glft, = 50 Bt/m2un cobntope-
HMNEM OTHOCUTE/IbHOW NOTPeLIHOCTN N3MepeHnii ¢ s 5 % Tekyliee 3HaueHe M3MepsieMoi NI0THOCTM TeN/1I0BOro NoToka no
dopmyne .3 6yaeT paBHO

pa* QiJI* ~3.5)i 50/(5- 3.5)i 33 BT/m2.

AGCONIOTHAsA NOrPeLHOCTbL n3MepeHuii no chopmyne .5 N0 OCHOBHOMY MO0 CTeHbl c i BU  (m! -4C)/BT 6ypeTt
paBHa:

- MakCunMmasibHas

“m1m0.01(3.5 ¢ 50/33) = 0.050 (M2+*C)/BT;
- MUHUMasIbHasA
n =1 0.01(3.5 ¢ 50/50) * 0.045 (M2-°C)/BT.

Mpu ncnonb3oBaHum Tennomepa no FOCT 25380 npu UcnbITaHMAX HEOGX0ANMMO 06ecneynTb YC/I0BUSA, MPU KOTOPbIX
n3mMepsieMast NJIOTHOCTb TEMNJIOBOrO NOTOKa HaxoAawunachk 6bl B Anana3oHe 33—50 B1/m2.
OnpepgensaloT AnanasoH pa3HoCTel TemnepaTyp, o6ecneymBaloWmnx 3TOT Anana3oH NIOTHOCTel Ten/10BOro nNoToka.
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M3 dopmynbl .1 nonyyatoT:
n'* » «0 (r.6>

YuutbiBas, uto Ay. a FA0. nonyyaroT 3HaYeHus.

/" =33 1=33'C:

At m50-1 «50 ‘C.

[unanasoH HapyXHbIX TemnepaTyp, Npy KOTOPbIX HEO6XO0AMMO NPOBOANTL UCMbITAHWUA HAPYXHOU CTEHbI XWU/I0ro 34a-
HUA Npu co6N0AEHUN MUHUMANBLHOTO Anana3oHa cymMapHoii abCcoMOTHOM NOrpewHoCcT n3MepeHnii, COCTaBuUT:

f,,,=(@N- Ar'**) = (18 - 50) =- 32 *C;

N-{"~"n-41—)-(18-33)--15"'C.

CpoKM UCMbITaHWUIA OrpaXAatomnx KOHCTPYKLMIA B 3UMHMX YC/IOBUSIX 3KCM/lyaTauun 34aHUii HasHavaloT B COOTBET-
CTBUM C NPOrHO30M MOTOAbI HAa NEPUOA CTOSHUSA HaPYXHbIX TemnepaTyp oT MuHyc 15 “C go munyc 32 "C. B 3TUX ycnosusx
6yfeT ucnosib3oBaHa 4acTb WKasbl AnanasoHa rabsaHomeTpa oT 33 o0 50 BT/M21 n3amepeHus NIOTHOCTM TEM/I0BOrO No-
TOKa 6yAyT BbINO/IHEHbI C MUHUMa/IbHOW NOrPeLIHOCTbIO.

Ecnu B pesynbTaTe NpoBeAeHHbIX ucnbiTaHnii nonyyeHo, uto ROM- 1.04 (M2 ‘CyBT, To AoBepuTeNbHbI UHTepBan
RUWc yueTom BblUMCIEHHON Bbille CyMMapHO a6CoMOTHON NOrpewHoOCT N3MepeHnii NpeacTaBnsaioT B BUAE

RO,BRO,i&Rxs 1.04 £ 0,05 * 0,99 - 1.09 (m* w CybT, (r.7)

rae [i/?. — makcumanbHas abcosiloTHasA MOrpewHoCTb N3MepPeHNUiA.

Ecnn BCOOTBETCTBUM C MOCTaB/IEHHOW 3afa4eit fonyckaeTca 6onblias, YemM B NpUMepe, NOrPeLHoCTb N3MepeHNns,
HaTypHble UCMbITaHMA MOTyT 6bITb NPOBeAeHbI Npy 60/1ee BbICOKNX TeMnepaTypax Hapy>XXHOro Bo3ayxa.

Tak. Hanpumep, ecnn, ucnonb3ya dopmynbl (F.1)—(.7). BbIYNCNEHO, YTO MPU HATYPHbIX UCMbITAHNAX TakKoWn Xe
orpax/atolieii KOHCTPYKLUM C UCMO/Ib30BaHNEM TeX Xe CPpeAcTB Npu cpefHeli TemnepaType HapyXHOro Bo3jyxa 3a pac-
YeTHble nepuoAbl MUHyc 5 "C. foBepuTeflbHbIA WHTepBan onpejesieHUs CONPOTUB/EHUS Ternsonepejadye cCOCTaBUT
0.98— 1.1(M2w*C)/BT.
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MpunoxeHne E
(pekomeHayemoe)

MepecyeT TemnepaTypbl BHYTPEHHEW NOBEPXHOCTN OTpaXAeHUs, NOSTYYEHHO
B pe3ynbTaTe UCNbITaHWU, HA pacyeTHble TemnepaTypHble yCnoBuUA

E.1 TemnepaTtypy BHYyTpeHHeli NOBEepPXHOCTN OrpaXAeHUss Npu pacyeTHbIX TeMMepaTypHbIX YC/I0BUSIX OnpeaensioT
no chopmyne

(E.1)

rae tM— TemnepaTypa BHyTpeHHero Bosayxa. °C. npuHumaemas no FOCT 30494. TOCT 12.1.005 1 HOpMaM MPOeKTUPO-

BaHUSi COOTBETCTBYIOLUX 34aHUI 1 COOPYXEHWIA:
X,, — Temneparypa BHYTPEHHE NOBEPXHOCTM orpaxaeHus npu fc*u t,N 6e3 yueta nameHeHuns koaduuymeHTa Tenno-
oThauun a . onpegensieTcs no gopmyne

b -<c-Ne*, -'«X.-C) €2>

“@y* ae* ar— koapUUUEHT TENI006MeHa BHYTPEHHEN NMOBEPXHOCTY OrpaXAeHUs B aKcnepumenTe. BT/M2 *C.
u'w= — 10 %e npu tMu t[TIl. Bt/(m* - *‘C);

Ncn«é — KOIPPUUMEHTbI KOHBEKTUBHOIO TEM/1006MeHa BHYTPEHHEN MOBEPXHOCTM CTeH COOTBeTCTBEHHO npu At=
=Ct~r+1 n Afs ~71 .Bt1/M2.°C. onpegensiemble no rpaguky Ha pucyHke E.1. /15 NOTONKOB NOSyYeH-
HOe 3HauyeHune « eymMHoOXalT Ha 1.3. a ona nonos — Ha 0.7:
a, N «; — Ko3a(hULUMEHTbI /Iy4MCTOro Tens1I006MeHa BHYTPEHHel NOBepPXHOCTU orpaxgaeHus. Bt/(m2- ‘C), npu
r fm+Ttn .. 7 +ci'i
2 I 2 .

onpegensieMblX No rpacuky Ha pucyHke E.2:
[*— cpepHaa 3a nepuof HabnAeHU TemnepaTypa BHyTpeHHero sosayxa. ‘C.
T*| — cpegHAa 3a nepuoj HabnwAeHWn TemnepaTypa BHYTPEHHEN MOBEPXHOCTU OrpaxieHnsa a paccmaTtpuBaemMoi

TOouke.°C;
M — pacueTHaa TemnepaTypa HapyXHoro Bosayxa, 0C;
t",,— cpeaHss 3a nepuog HabNwAeHWUM TemnepaTypa Hapy>XHOro sosgyxa. JIT.

E.2 TlpyMep — B pesynbTate akcnepumeHTa npu'*, = 20,7 °Cwn /*X = - 10.5"C nonyuyeHa Temnepartypa BHYTPeH-
Heli NOBEPXHOCTU BEPTUKANIbHOIO orpaxaeHunsa 7*,= 13.2 *C. KakoBa 6yzeT Tu/ nNpu pacyeTHbIX =18JC ul,, =- 30 ‘C?
MpeABapuUTeNbHO HaxoasT T,,,:

X- =18-(20.7-13.2) _LLIi2_=6.S ‘C.

*k 20.7 + 105

Mo rpadurky Ha pucyHke E.1 onpegensioT:

-npu or=/', -t~ =20.7-13.2= 75 °C ... «e= 3,21 BT/(M2-*C):
-npun JT = T, * 18-6.5 =11,5‘C ...a; =3.76 Bt/(m2 ‘C).
Mo rpadurky Ha pucyHke E.2 onpegensior:

.npulr=~» *2T"’ ¢« — - é 1U =16.95°C ... a, = 4.84 BT/(Mmr *°C>;
- npu 7= ) . ©12.25 "C ... a; = 4.64 BT/(M* +*C).
HaxopaT:

a,,=acea, =321 4.84 =8.05BT1/(M2 *C).

a;,= a;*a; =3.76 ¢ 4.64 =8.4 B1/(»»2-*C).

TemnepaTypy BHYTPEHHe NOBEPXHOCTU OrpaXAeHUst Mpu pacuyeTHbIX TemnepaTypHbIX YC/I0BUSAX OnpeAensitoT no
cdopmyne (E.1):

=18-<18 - 6.5)~-= 6.9 ‘C.
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PucyHok E.1 — Ipadvk gna onpegeneHunsa nc
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PucyHok E.2 — paduk ans onpegeneHus a,
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MpunoxeHue X
(o6s3aTenbHoe)

MeTof AMHaAMUYECKOro aHanusa

X.1 O6uwme nonoxeHuns

MeToA AMHAMUYECKOro aHanm3a ABseTCcs CAOKHbIM MeTOA0M, KOTOPbIi MOXHO MPUMEHSTL 418 NOSyYeHUs cTaum-
OHapHbIX CBOWCTB CTPOUTE/IbHOIO 3/1EMEHTa C NOMOLLbLI0O N3MEPEHNUIA TensioMepa npy 60/1bLINX U3MEHEHMAX TemnepaTtyp n
NJI0OTHOCTM TEMN/I0BOFO NOTOKA. [laHHbI MeTo/, yunTbiBaeT Ten/I0Bble U3MEHEHUSI C MOMOLLbI0 ypaBHeHua (XK.2).

CTpouTenbHbI hparMeHT npeacTaBiieH B Mofesii KO3(MULNEHTOM TensIonponyckaHus fc, 1 HeCKOMbKMMMN MOCTO-
sAiHHbIMYK t. Hem3BecTHble napameTpsl fc,. I, tj. /3, ... XInonyyaroT METOAOM UAEHTUDUKALMUMW, NCNONBL3YA N3MEPEHHbIE N/IOT-
HOCTW TenJI0BOro NoTokKa 1 Temnepartypsbl.

[aHHbIM METOOM MOXHO PeWwnTb CUCTEMY /INHEWHbIX YPaBHEHUI C NMOMOLWbIO MUKPOKOMMbIOTEPA a TeYEeHUe He-
CKOJIbKUX MUHYT.

X.2 AnropuTm gMHamMuyeckoro metoga

OCHOBHble anNropuTMbl AUHAMUYECKOTO MeToAa:

N3mepermns gaoT N KOMNIEKTOB gaHHbIX NIOTHOCTM TEM/I0BOrO NOTOKa <2. TeMnepaTyp BHYTPeHHel 1 HapyXHOoii no-
BEPXHOCTU TX rtl. U3MepeHHbIX 3a Bpems T, (3HaueHne (MeHsieTcs oT 1 g0 N). HTepsan BpeMeHu Mexay ABYMSi MU3MEPEHU-
aMu AT onpeaenstoT Kak

nl= (K.1)

MAIOTHOCTbL TEM/IOBOTO MOTOKA 38 BPeMsi I, ABMAETCA (PYHKLMeR TemnepaTyp B faHHbIi MOMEHT U BCeX NPeALIecTBy-
OLMX NepuoaoB:

O "K( T / . - T + £ 1,,1-pn)p*(/-Y)+1 0 0EN,<1-PRN)M'-». (K.2)

> >p
rge npouv3sogHasa TemMmnepatypbl BHyTpeHHeVI NOBEPXHOCTU

n .(**_*/ / (K.3)

OT1a xe dpopmyna (XK.3) npaBomepHa ANA NPOU3BOAHON HapyXHOW TeMnepaTypbl MOBEPXHOCTU T*,.

Nokaszatenu K., Krrak xe. kak un n 0,,. ABNAKTCA AMHAMWUYECKMMU MOKa3aTensiMu cTeHbl 6e3 Kakoro-nn6o KoH-
KpPeTHOro 3Ha4yeHusi. OHN 3aBUCAT OT

MepemeHHble p, ABNAIOTCA NoKasaTe/lbHbIMU (PYHKLMAMU NOCTOSAHHOW BpemeHu fn

P-a exp (- AUL). (K .4)

Cymma Bcex N B ypaBHeHnn (XK.2) paBHa BCEM MOCTOAHHbLIM BPEMEHU, TEOPETUYECKN BECKOHEYHOMY YnCly.

3TN NOCTOsIHHbIE BpemeHu fit ogHaKo, 6bICTPO YMEHbLAKTCA C yBeInYeHnem ynucna M no mepe Bo3pacTaHusa p,,.
CnepoBaTtefnibHO, TO/IbKO HECKOJIbKO MOCTOSIHHbIX BPEMeHW (MPakTUYecku A0CTaTovyHo OoT 1 Ao 3) Heo6xoaMMbI A4Ns npa-
BU/IbHOIO ONUCaHNA COOTHOLWeHuA g, r, u tfc

Mpeanonaras, uto T nocTosHHbIx Bpemeru (f,. t2......1,) BbIGpaHbl, ypaBHeHue (K.2) 6yaeT cogepxaTb 2 T * 3 He-
M3BECTHbIX NapaMeTpoB, KOTOPbIMU AB/AKOTCA:

K,. K2 P,. 0, P>0,.... PT.OT (K.5)

Hanucas ypaBHeHne (K.2) 2 T ¢ 3 pa3 ansa 2 T + 3 KOMN/IEKTOB AaHHbIX, A5 Pa3/INYHbIX BPEMEH, MOXHO pelwnTb
CUCTEMY JIMHEVHbIX YpaBHEHUiA, YTOGbI ONpeaenuTb 3TM NapaMeTpbl, B TOM Yncnie KMYu1cio 4ononHUTe IbHbIX KOMMEKTOB
P HEO6XO0ANMO AN UHTErPUPOBaHUA COOTBETCTBYHOL el CyMMbl NO; B ypaBHeHUn (XK.2) (CM. pucyHok X.1), 4uTo6bl OKOH4Ya-
Te/IbHO UCK/IUUTbL CydaliHble Koneb6aHus, Heo6XxoANMO 60/bluee YMC/IO M3MepPeHHbIX KOMMJIeKTOB, BeAyliee K nepe-
onpeaeneHHol cucteme JIMHEWHbIX YPaBHEHWA, KOTOPble MOXHO PeWWTb KIacCUYecKoW annpokcumauvein MeToaoMm
HaMMeHbLINX KBaApaToB.
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* — [aHHble TEN/1I0BOro NoToka, NpuMeHAemMble AN annpoKcnMmayunn:

/m 1, 2,34 N-Al+FL e, JM.W
P - N- M Touek gaHHbIX gnsi UHTErpUpoBaHusi. M TOueK AaHHbIX AN M ypaBHeHuii (M >2w ¢ 3)

PrcyHok X.1 — Mcnonb3oBaHve faHHbIX A1 MeToAa AVHAMUYECKOW MHTepnpeTaymm

3Ty cucTemy, cocTosuyo u3 6onee 2 T * 3 ypaBHeHuWid, crieqyeT 3anucatb B MaTpUUHOM popmyne
q? = (X) 2. (K.6)

rae qP— BekTop. Af KOMMOHEHTOB KOTOPOrO SB/AITCS NOCNeAHUMM AaHHbIMU M nnoTHOCTY TennoBoro notoka . p,, 3Hade-
Hue M B aTom cnyuae 6onble 2T * 3. a s3HaveHus | uamensiotcs ot /i-M ¢ 1 go N.

2 H— BekTOp. 2T ¢ 3 KOMNOHEHTOB KOTOPOTro ABJIAKDTCA HEU3BECTHbIMU NapamMeTpamMun, NnepeyvyncrsieHHbIMU B ypaBHe-

HUM (K.5):
(X)— npsmoyronbHas matpuua, cogepxawas oTM(imN - M* 1)go/1'n21 + 3konoHok (0T 1 40 2T + 3). dneMeHTbl
MaTpuLbl:
XL* T/, TH,
Xp =17
XB a 1* = (Te, - Te
*~a£1'(1-p,>M-11.
1P
XGSIE t' <i-pNe -» .
»?
1 15(1-P,)P/-N.
| >
* 7= 2>M'-N
;1P
x2,.*a ~"1?a1-pa)|u»-Y).
J/-p
£ . 0K.7)
I tp
CymMMma Bcex ). P — AOCTaTO4HO Beuka, uTobbl NnpeHe6pedb 0cTaTkoM cymmbl (0T/ = |- P Ao MuHyc 6eckoHedHOC-

). Torga uncno komnnekToB gaHHbix N go/mxHO 6bITb 6onbwe M » p. Mpaktuudeckn P - N- M. rae N — pocratouHo se-

JINKO.
Cuctema ypaBHeHuii (cMm. (K.12)) naeT oueHKY 2 M OT BekTopa 2 »:

2> -{(X)" (= (X)' g (K.8)
roe (X)' ABnsaeTcsa TpaHCMOHWPOBAHHON MaTpuuen (XJ.

daKkTUYecKy NOCTOsiHHbIE BpeMeHU f,, HeM3BecCTHbI. VX HaxoasT, nogéupas Hanbonee noaxoasiiee sHadeHue 2 il

M3MEeHSISl NOCTOSIHHbIE BPEMEHU, CrieAyoLM 06pasom:
a) BbIOMPAIOT HY)XXHOE YKC/I0 NOCTOSAHHbIX BpeMeHn T. O6bIYHO 3TO YMC/O He 6osblie 3;
6) BbIGMpPAOT MOCTOSAHHOE COOTHOLLEHUE T MEeXAY 3TUMM NOCTOSAHHbIMY BpeMeHU (06b14HO OT 3 A0 10) Tak. 4TobbI:
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1 - »rlia: (K.9)

B) BbIGUPAOT Yncno ypasHenuii M ans cuctembl ypasHeHuii (K .7). 3TO 4MCIO AOSIKHO 6bITb 60/blie Yem 2T * 3,
HO MeHblUe Yncna KOMMNAEKTOB AaHHbIX. O6bI4HO AOCTATOYHO OT 15 0 40 ypaBHeHW. 3TO 03HavaeT, 4TO Heo6Xxo0ANUMO No
KpaiiHeii mepe ot 30 o 100 TOYeK AaHHbIX:

r) BbIGUPAIOT MUHMMa/IbHOE N MaKCUMasibHOE 3HAaYeHUS MOCTOAHHbIX BPEMeHU. MOCKO/IbKY TOYHOCTb KOMMNbIOTepa
orpaHuueHa, HeT cMbic/ia 06pabaTbiBaTh NOCTOSIHHLIE BpeMeHn MeHee A/10. C apyroii ctopobl, Toukn P = N - M HyxHbI
ONA MHTErpMpoBaHnsa. OTO MHTerpupoBaHne He 6yAeT OrpaHM4YeHo, ecn NOCTOAHHAan BpeMeHn 6onblie, yem PAr Jlydwe
BCEro Bbl6paTh HanbOo/bLIY0 NOCTOSAHHYIO BPeMeHU B npejgenax

OYIO <1, <POJI2; (K.10)

[l) B 3TOM MHTepBa/le PacCUUTLIBAIOT 3HadeHus 2+* BekTopa 2 “ no ypasHeHUsaM (XK.8) AN HECKONIbKMX 3HAYeHM
NOCTOSIHHOM BpeMeHu. [1Ns KaX4O0ro 3HaueHnst Z  pacueTHoe 3HadeHune (" * BeKTopa Ten10Boro NoToka cneayeT onpeae-
NATb no hopmyne

3+ = (X) 25 (K.11)

€) CymMmapHoe KBaApaTUYHOEe OTK/IOHEHUE PACUYETHOro ¥ M3MEPEHHOro 3HadYeHul onpeaensitoT no opmyne

B* -EG,-*.*»*: <tey>

) Hauy4ylWwrM KOMMIEKTOM MOCTOSHHbIX BPEMEHW AABMIAETCA TOT. KOTOPbLIA faeT HauMeHbluee KBaapaTtu4yHoe oT-
K/TOHEeHMWe. DTN 3HAYEHUS MOXHO HaliT! NOBTOPeHMEM 3TanoB Mo NepevYncsieHNaM 4) 1 e). Kak NpuBeAEeHO BbllUe;

3) Haunyulee 3HayYeHue Z*“ 'BekTopa Z* onpegensatoT crnegytowmm obpasom. Ero nepsas coctaBnawwan Z, ABns-
eTcsa Nydwei oueHKol koadhdmymeHTa TenonponyckaHmsa (Mnu koaduuneHTa Tenionepeaaymn, eCin UCnonb3yoT TeM-
nepatypy Bo3gyxa).

Ecnu Han6onblwas NocTossHHas BPeMeHW, HallgeHHan ANnsa nydweli oueHkn, paBHa (MM 60/blue) MakCUMarbHOMY
3HayYeHuno (p AY2). To Uncno ypaBHEHWUI UM BPEMSA U3MEPEHUSA HEAOCTATOYHO BEIMKM A1 NOMYYEHUS HAAEXHOro pe3yb-
TaTa C TakKMM KOMM/IEKTOM AaHHbIX Y TAKUM OTHOLIEHUEM MEXAY NOCTOSIHHbIMU BPeMeHW. I3MeHsAst YnCNo ypaBHeHWU nnm
[aHHOe OTHOLWeHWe NyTeM yBenuyeHus (MHorga nyTeM YMEeHbLUEHUs) Yncna KOMMIEKTOB AaHHbIX, MOXHO o6GecneunTb
HafleXXHOCTb pe3ynbTaTa.

KpuTepumn kayectBa He06X0ANMbI 419 OLEHKN AOBEPUTENIbHOCTU pe3y/ibTaToB, eC/IN O4HO N3MEePEeHNE UCMONb3YHT
ANA OLEHKN 3HaYyeHnsa Kputepun AoMXHbI 6bITb TaKUMW, YTOGbI €CNN OHU BbINOJIHEHbI AN 38[aHHOr0 YHUKa/IbHOro 13-
MepeHus. TO gocTurasnacb xopollas A0BepuUTeIbHOCTb (T. N. BEPOATHOCTb 90 %} Toro, 4To pe3ysibTaT 6yaeT A0CTaTO4YHO
611130X K fielicTBUTeIbHOMY 3HaueHuUto (Hanpumep, 6yaeT HaxoaAuTbCA B npegenax ; 10 %).

Mpun knaccnyeckom meToAe aHaIn3a eAUHCTBEHHbIM KpUTEPUEM ABAETCS J0CTaTovHas NPOAO/IKUTENIbHOCTL Bpe-
MeHN n3MepeHns. KOHeyHo, ecnun 3aperncTpupoBaHHble AaHHble NoKa3blBalOT Kak bbl «CTabubHOE» COCTOAHME, n3Mepe-
HUSI MMEIOT BbICOKYI0 BEPOATHOCTb MpefcTaBUTb XOpowwii pedynbTaT. OfHaKo, ec/iv Temnepatypa TemnjoBOro notoka
3HaUYMTE/IbHO M3MEHWNAChb HEMOCPeACTBEHHO Nnepej HavyanoM U3MepPeHUii, TO OKOHYaTe lbHbI pe3ynbTaTt MOXeT 6bITb He-
TOYHBIM. T. K. BpEMSA U3MepeHusi 6bINI0 He A0CTaTOYHO MPOAOIKUTENbHBLIM, YTO6bI «3a6bIThl, NpeAblayline pesynbTaTbl

Takoli kpuTepuii cylecTByeT Npu AMHAMUYECKOW UHTepnpeTaunn metoga. [loBepuTesibHblli MHTEpPBan ANA OLEHKN
KoadhhmumneHTa TeNONPONYCKaHNA ONucaH Bbille.

/.3 5*5(1'1)|f(p. M- 20- ) (K.13)
UM-2T -4

roe S2 — cymmapHoe OTK/IOHeHWe, NoslydyeHHoe No ypaBHeHUto (XK.12);
¥Y(1.1) — nepBblil 31eMEHT MaTpuULbl, O6palleHHON B ypaBHEHME.

(Y) = {<>"(*»-": (K.14)

M — uncno ypasHeHuii B hopmyne (XK.6);
T — 4YMCNO NOCTOSHHbIX BPEMEHMU;
F — 3nauenve npegena f-pacnpepenenuns CtbiogeHTa. rae P — BepoatHocTb. M- 2T - 5 — creneHb cBo6oapl.

Ecnn aToT goBepuTenbHbIi UHTepBan ansa P = 0.9 MeHblue yeMm, Hanpumep. 5 % koadduruneHTa Tenonponycka-
HUA. TO pacyeTHbIi KO3 ULNEHT TENIONPONYCKAaHUSA OUYeHb 6/IN30K K AeliCTBUTe/IbHOMY 3HauYeHNto, KOTOpoe B 3TOM Cy-
Yae siB/ISleTCS 3HaYeHWeM, MOJyYeHHbIM MpPY XOPOLWMX YCOBUAX (CTaLMOHApHOE COCTOsIHWE A1 NIefKUX 3/1eMEeHTOB B
HOYHOII Nepnoa, NPOAOIKNTENbHbIE U3MEPEeHUss — AN1A TsXeNblx). [na 3afaHHOro BpeMEHN U3MEPEHNSA, YeM MeHbLLE [,0-
BepUTE/bHbIV UHTEpPBa, TeM “Ke pacnpefesieHne pe3yibTaToB HECKOIbKUX U3MEePEHUA.

3TOT KpUTEpWiA, OfHAKO, He ABSeTCA J0CTaTOUHbIM, T. K. pacnpejeneHe Bce elje A0CTaTOYHO BE/INKO /151 KOPOT-
KX NepruoaoB U3MEPEHUS U CpeAHee 3HaAYeHNEe MOXET GbiTb OLMGOYHBIM (0GbIYHO C/IMLIKOM HU3KMM).

[na BbINONHEHNS BTOPOro KpuTepus Heo6XoAnMO, YTOGbl MPOAO/IKUTENBHOCTEL UCNbITaHWA Gblna 6onblue nNpuBe-
[eHHOW B 9.3.
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MpunoxeHne U
(o6s3aTenbHoe)

M3yyeHne CTPYKTYypbl (hparMeHTa KOHCTPpYyKL UK

N.1 O6wune nonoxeHns

MoXeT BO3HUKHYTb HEOGXOAUMOCTb, HaNpUMep, AN O6bSACHEHUSA HEOXUAAHHbIX pPe3y/ibTaTOB U3MEPEHUSA 3HaYe-
HUA S UAN NPUMEHEHUS KOPPEKLUM akKyMyNUpYOLWNX Bo3AeiCTBUIA, nccnefoBaHns CTPYKTYpPbl, KaUecTBa U3roTOBJIEHUS U
B/IAXXHOCTUN MCMbITbIBAEMOTO (hparmeHTa. [n1a U3y4eHns CTPYKTYpPbl MOXHO MCMONb30BaTh ABa MeToAa.

1.2 Bbl6OpPOYHbI MeTop

O6pasel, 0T6UPAIOT, BbICBEP/IMBAS NOJIbIM CBEP/IOM WY BbINUNBAsA M3 LEN10ro ceveHus parmeHTa KOHCTPYKL MK,
KapkacHble KOHCTPYKUMUW Takke MOryT GbiTb BCKPbITbI. TO/WMHBbI Pa3fiMyHbIX C/I0EB creAyeT N3MepsTb Kak MOXHO TO4Hee,
a mMatepuasnbl pasnNYHbIX COEB, HACKO/IbKO BO3MOXHO, MAeHTUduLuupoBatb. CneayeT Takke U3MEpPUTb MAOTHOCTb 3TUX
MaTepuanos.

MNpu 3HAYNTENIBHOM Ha/IMUYNKN BAAXHOCTY creayeT o6ecnednTb HEM3MeHHOE KOSIMYeCcTBO Bfaru B matepuasne npu ot-
60pe 06pasLOB MCKIIOYEHMEM HarpeBa cBepsia Wan NUabl IN60 YBNAXHEHNEM CMa304YHO-OX1aXKAAIWMMN KUAKOCTAMHU
anMasHbix cBepn. OTo6paHHble 06pa3lbl AN NOCNEeAYOWNX aHaIM30B Ha coAepXaHve BNaru cnefyet cpasy Xe yrnakoBbl-
BaTb B repMeTUYHbIE NNacTMaccoBble nakeTbl.

N.3 JHpockonuuyeckuii meTon

[pyroii MmeToA N3y4eHUsi CTPYKTYpbl — NPOCBeEpP/IMBaHNe OTBEPCTMA 40CTaTOYHOTO AramMeTpa B LiesioMm dhparmMeHTe
TeM. YTo6bl MeTb BO3MOXHOCTb U3YUNTb €ro CTPYKTYPY C NMOMOLLbIO 3HAOCKoNA. 1o uccnefoBaHnsi peKoOMeHAyeTCst ounc-
TUTb OTBEPCTUE MasIeHbKOW LWeTKOW 1 CXaTbiM BO3A4YXOM WN ra3oMm.

TONWMHY pa3nnyHbIX C/I0EB U3MEPSIIOT 3HAO0CKOMNOM, a MaTepuanbl UAEHTUMULMPYIOT MO UX BHELWHEMY Bugy. dToT
MeToA MeHee TOYeH, 0CO6eHHO ANS naeHTuduKauum matepmanos, Npu 3TOM NPONCXOAUT MeHbLUE NOBPEeXAEHWA, Yem nNpu
McnonbL30BaHUM Metofa oT60pa nNpob.

N.4 NHTepnpeTtauynsa

TepMunyeckoe CONPOTUB/IEHNE KaXAOro cnos HA, onpegensaioT no opmyne

(n.1)

roe 6 — TonwmHa cnos, m;
TensiIonpoBOAHOCTbL MaTepuana cnos. Bt/(m *C).

O6ujee TepMUYeCKoe CONPOTUB/IEHNE ABSIETCA CYMMOW TEPMUYECKNX CONMPOTUBIIEHNI BCeX CNOEB; KO3(PULMEHT
TennonponyckaHusa KC— BenuunHa, obpatHas TepMUYeCKOMY CONPOTUBIIEHUNIO, @ 3HaveHne K/IpaccunTbiBalOT C MOMOLLbIO
COMpPOTMB/IEHNI Ten006MeHa NOBepPXHOCTeN, B3ATbIX 13 (3). MoyyeHHbI pe3ynbTaT MOXHO CPaBHUTb C pesyfbTatamu
M3MepeHUii 3HaUeHNss AC AN . yunTbiBasi BO3MOXHbIE UCTOUYHMKW YMOMSIHYTbIX norpetiHocTeii {cm. 9.3.2).

N.5 ®opmbl npoTokona

MpoTOKON fOMXEH cofepxaThb.

a) AaHHble 06 nccnefyeMoMm hparMeHTe KOHCTPYKUUK (CTPOeHWe, pacnosioxXeHne B CTPOEHUU, TUN dhparMmeHTa);

6) meTopf, NPMMeEHSEeMbIli NPU N3yYeHuu;

B) pe3ynbTaTbl U3yyeHUs (CTPYKTYpbl hparMeHTOB, TO/WWUHbI U MaTepuasibl pPas3/INYHbIX C/I0EB KOHCTPYKLUN);

r) no6ble Apyrre NpoBeeHHble U3MEPEHNSA, Hanpumep, MeToAoM TepMorpadun, onpeesieHne BIaXHOCTU UK CO-
AepXaHus Bnaru: u3aMepeHne NJOTHOCTM U TeNJI0NPOBOAHOCTU U T. MN.;

) WHTepripeTauuio pe3y/ibTaToB U MOrPeLHOCTb aHanmn3sa.
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MpunnoxeHne K
(cnpaBo4HOE)

BnusiHve Tensomepa Ha TENMIOBOI PEXVM UCMbITYEMOTO pparMeHTa

K.1 O6wune nonoxeHuns

Tennomep o61apaeT TePMUYECKUM COMPOTUB/IEHNEM U U3MEHsieT CBOUM MPUCYTCTBUEM Nepegady Tensa yepes uc-
NbITyeMbIit chparMeHT. B 3TOM crlyyae IMHMM TEN/I0BOFO NOTOKa 60/blie He napasisiesibHbl, a TeN/I0BOV NOTOK, NPOX0As-
WKl Yepes Tensiomep, OT/INYAETCA OT NPOXOAALWEro Yepes CBO60AHbI hparMeHT KOHCTPYKUuK. M Hao6opoT, hparMeHT
KOHCTPYKLMN MOXET MOBAMATb Ha CTPYKTypy (hOPMUPOBaHWA TEM/I0BOr0 NOTOKa B Tenjomepe.

3TO BAUSHWE MOXHO y4uTbiBaTb B pacyeTax, MPUMEHSS ypaBHeHVe Tensonepegayn.

K.2 OgHOMepHOe ncKaxeHue

Ecnn nvHumM Tenn1oBOro NOTOKa MOJSIHOCTbIO NPAMOIMHENHbI Y NepneHAVKYNSPHbI K TenoMepy Npu nsmepeHumn, To
€JMHCTBEHHOE BO3MYLLEHWNE BbI3bIBAETCA ONOJ/IHUTE/IbHBIM TEPMUYECKMM COMPOTUB/IEHNEM TEN/IOMepa, KOTOpOoe CHUXa-
eT CKOPOCTb TEN/I0BOr0 NOTOKa NpU 3afaHHblX TeMnepaTypHbIX YCOBUSAX.

K.2.1 N3mepeHune 3HavyeHuns K,,

B aTOoM cnyyae namepeHHasi pasHOCTb TemnepaTyp OT OfHOl OKpyXatoLlei cpeabl 40 APYroi npeacTaBieHa hopmy-
now

67 *R ag"*{R 0+R')q. (K.1)

rae (Cm. Takxe pucyHok K.1)
Ru— conpotusnexue Tennonepegaye ofgHoro parmMeHTa,
R ' — tepmuyeckoe conpoTtuenieHue Tensomepa;
g ' — NNOTHOCTb TEMN/I0OBOrO NOTOKAa, NPOXoAsiWero yepes cparmeHT 6e3 Tensiomepa (He n3MepeH);
[, — V3MepeHHas N/I0THOCTb TEM/I0BOro NoToKa Mpy Hannuuu Tensomepa.
M3 ypaBHeHuMs (K.1) MOXHO /1erko nosly4nmTb COMNpPOTUB/IEHWe Tensionepeaaye Wim koapuumeHT Tenionepegaymn

RO* 6xig- R1u  * g/(6t- R Q). (K.2)

K.2.2 W3mepeHus 3HaueHnin R

N3MepeHue TemnepaTyp NOBEPXHOCTM NOKa3aHO Ha pucyHke K.2. PaccmaTtpuBaloTcs ABa crydas:

a) ecnv n3mepeHve TemnepaTypbl O4HON NOBEPXHOCTU MPOBOAAT Nog TensiomepoMm, To R dpparmeHTa onpegensiet-
csl ABYMS CNeAyroLWnUMnU ypaBHEHUSIMA:

R =61< '=67'lg. (K3)

1 U3MepeHHOoe 3HauveHne iBNsieTCA AeiCTBUTENbHbLIM U He TpebyeT Koppekuuu;

6) ecnv TemMnepaTtypy OfAHO MOBEPXHOCTU N3MEPSIIOT PSIAOM C TeN/IOMEPOM, TO MOy4atoT 3HaYeHUs ( 1 6T. KOTO-
pble HemocpeacTBEHHO He cBA3aHbl ¢ R. [nsa Toro uto6bl HATU 3aBUCUMOCTb, HY)XXHO HaMMCaTb OTHOLWEHWE TEMNIOBbLIX MNO-
TOKOB. npegnonaras, 4TO TemnepaTypa OKpyxallei cpeabl U CONpoTMB/eHMe TensoobmeHy noBepxHocTn R™
0ZIMHaKOBbI MPU HaMYUKU N OTCYTCTBUU Tensomepa:

4 («-[?-1?")

9= (R-R-) - (K.4)
O6befnHsAs 3Ty 3aBUCUMMOCTL C ypaBHeHuem (K.3). nckatouaoT ', utobbl NoyunTb
R*+/?2(A"u R '-—)-R“— =0. (K.5)
A A

OTcloga nerko nonyunts 3HadeHne R. Bonee npoctoe cOOTHOWEHNE MOXHO MOJYHUTL, EC/IM NPEANONOKUTb, UTO Ae-
icTBNTENbHOE 3HaueHne R 6113K0 K OTHOWEHMIO N3MepeHHbIX 3HaueHuit 6Tl0. B aTom cnyuae ypasHeHue (K.5) npno6peTa-
eT Bug,

R *)2(2.-— )+ R(R- Hi)- © (K.8)
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Ecnn nocnegHnM 4neHOM ypaBHeHUs npeHebpeyb, NosyyatoT cnefyloliee ynpoleHue:
R =6tlg- g. (K.7)

KOTOpOe O3HayvaeT, YTo AeCTBUTEe/IbHOE COMNPOTUB/IEHNE 3/IEMEHTa PaBHO M3MEPEHHOMY NCTUHHOMY CONPOTUB/IEHUIO MU-
HyC cOnpoTuB/IEHNe Tensiomepa.

K.3 [ByX- 1 TpexMepHbliA TeNN10BOI NOTOK

MpakTuyeckn nsMepuTenb TEMIOBOrO NOToKa (TensomMep) He ABNSAETCA OAHOPOAHbLIM U UMeeT KOHeUYHble pasMepbl.
JIHMM Ten10BOro NOToKa B 3TOM C/lyvae UCKPUB/IAIOTCS, UN3MEPEHHbIi TeN10BOW NOTOK M Pa3HOCTM TeMnepaTyp OTHOCAT-
cs He Kk 3HaueHuam Rbu  BypasHenun (K.2) unu (K.?), a K 601ee KOMNIEKCHOMY PeLIEeHMIO TEMNI0BOro ypaBHEHNS cTaumo-
HapHOro COCTOSAHUSA.

K.3.1 OcTaTo4Hble BO3A4eliCTBUA NPU XOPOLIEM OrpaxgeHumn Tensomepa

TennonpoBoAHOCTb MaTepuarsia, Ha KOTOPOM yCTaHOBJ/IEH TensioMep, MOXeT B/IMSATL Ha pacrnpejesieHne Temnepary-
pbl B Tenjiomepe Uan. ApyruMu coBammu, MoXeT U3MEHSITb KaIM6poBOYHbI KO3 PMLMEHT. DTO CayyaeTcs, ecnu Tenso-
BOV MOTOK W3MepsAlT TepmobaTapeeil, Ten10NPOBOAHOCTb KOTOPOM 3HAuUWTENIbHO 60OJblie TensI0NPOBOAHOCTH
MaTepuana, 3anosIHAIOWEro cepALeBUHy OrpaxaeHus, u ecnu 4YyBCTBUTE/IbHble YacTh Tepmob6GaTapen pacrnosioXeHbl
CNVLWKOM 6/IM3KO K MOBEPXHOCTW Tensomepa.

3TOro BAWUSHUSE MOXHO M36eXaTb Npyu NpaBUIbHOM KOHCTPYMPOBaHUM TensioMepa U ero KaImbpoBKe Ha pas/iMyHbIX
MaTepuanax. Torga Ans Kaxaoro nojgknagovyHoro matepuana (cm. Al npunoxeHus A) crefyeT NPUMeHATb NPaBU/bHbIA
KO3 pULMEHT KannbpPOBKU.

K.3.2 OcTaTo4Hble BO34eCTBUA NPU O4HOPOAHOM Tensomepe

3T BO3geicTBMS onucaHbl B 9.4.1. MOrpewHoCcTb Uan KO3 PULMEHT KoppeKLun

e=(p- qyg- (K.8)

MOXHO pacCcynuTaTb C NOMOLLbIO TEM/IOBOTO ypaBHEHUA CTalMOHAPHOIoO COCTOAHUA.
V*(t) « 0. (K.9)

rae f— Temnepartypa;
V* — koadpdumumeHT Slannaca.

Temnepatypy B /1l060M MecTe TensioMepa U NoAKIaf04yHOro Mmateprana MoXHO onpefennTb, ecaiv U3BECTHbI rpa-
HUYHble ycnoBus. K 3TM YC/OBUSIM OTHOCATCA BHYTPEHHSS M HAapyXHaa TemnepaTtypa Bo3fyxa U KO3t ULNEHTbI Tenso-
o6MeHa NOBEPXHOCTU. PelleHne nosy4varoT, NPUMEHSAS METOAbl KOHEUYHbIX 3/1IEMEHTOB WM KOHEYHbIX pa3HOCTeN.

MNOTHOCTb TENI0BOro NoToka (' paccunTbIBAOT B YC/IOBUAX OAHOMEPHOIO NOTOKA. «/I3MepeHHY0» NAOTHOCTL Ten-
NOBOro notoka ( nony4aoT AefleHneM cpefHeli pa3HOCTV TemnepaTyp o6enx NoBepXHOCTel aKTUBHOW (30Hbl, B KOTOPOiA
n3mepsieTcsi TeNI0BOIN NOTOK) cepALEeBUHbI TernsioMepa Ha TepMUYecKoe CONPOTMB/IEHNE 3TOW cepALeBUHbI.

TepMunyeckoe CONpPoOTUB/IEHNE CEPALIEBUHBI TeN/IOMepPa 3aBUCUT OT C/IOXKHOM CTPYKTYpPbI TenJiomepa uHe noasexnt
YyNpOLEeHHOMY pacyeTy TO/MHbI MO OTHOLEHUIO K TeM/I0NPOBOAHOCT MaTepuana cepaueBuHbl. CrieagyeT yunTbiBaTb
TensioBble BO3AelicTBMA NPOBOAOB TepmoGaTapen.

TepMunueckoe CONPOTUBIEHNE aKTUBHOW cepALeBUHbl TeNsIoMepa MOXHO paccuuTarb Mo KaimGpoBOYHOMY KO3h-
(PUUMEHTY 1 NO YMCAY 1 XapaKTEPUCTUKAM TeMMepaTypHbIX 4aTunKkoB. CpedHee TepMmuyeckoe conpotusneHve RCpasHo

Ren Si/q, (K. 10)

rae 0 — noTHOCTb TensioBOro MoToKa;
AT — pasHoCTb Temrnepatyp Mexay o6enmu NnueBbIMY NOBEPXHOCTSIMU aKTUBHOIO C/10S.
3Ty pasHOCTb TEMMEPATYp T MOXHO NOAYYnTh Mo hopmye

grepU/n. (K.11)
rae U— HanpsixeHue, cozgaBaemMoe TenioMepom.
M — 4MCo TEM/IOBLIX AATUMKOB B Tenjomepe:
0 — nx KanM6poBoUHbIi koadpdnumenT. “C/B.
CnepoBaTenbHO.
A+0/(/=n). (K.12)

roe F — kann6posounbiii koappuyment {g/If, (BTY(m*+@C B)) Tennomepa.
Ko3athhMLMeHT KOPPeKLUM e B 3TOM C/lyuae paccUnTbIBatoT no ypasHeHuto (K.8). KoathduumeHT Koppekyumy 3asucut
0T NapameTpoB, NpeACTaBNeHHbIX B Tabnuue K.1.
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Ta6nunye Kl — [lnana3oH OTK/IOHEHUA NapamMeTpoB TensioMmepa

OGosHavierine HavveHoBaHve napameTpa B0O3MOXHble OTK/TOHEHUS
napameTpa
a. ConpoTnBAeHne Tena1006MeHy NOBEPXHOCTU Haj Ten/ioMepom Ot 0.5 go 0.01 maw°C/BT
0. AnameTp aKTUBHOI YacTn OT1 10 go 500 mm
o, O6wWunit anameTp Tensiomepa c NpeAoXpaHUTeIbHbIM KO/bLOM OT 10 fo 600 mMm
d( TonwmnHa o6WNBOK OT1 0.1 go 5 Mm
X, TennonpoBOAHOCTb O6LWMBOK OT 0.03 go 400 BT/(M ‘C)
/id TennonpoBOAHOCTbL NACCMBHOI YacTu Tensiomepa Ot 0.03 go 2 Bt/m °C
TepmMuyecKoe CONpPoOTUB/IEHNE aKTUBHOW YacTu Tensomepa Ot 0.001 go 0.01 m* °C/BT
X TennonpoBOAHOCTbL NOA TEMN/IOMEPOM OT 0.03 go 200 BT/(M ‘C)
a TonuwmnHa nepsoro csos OT1 130 mm
TonuwmnHa Tensiomepa 1 NpefoxXpaHUTENbHOro Kosbua OT1 0.2 o 5 MM
& MNOTHOCTL TEMN/IOBOrO NOTOKa OT 0.1 go 10 B1/™m'

CnepyeT yunTbiBaTb BAANAHWE OTK/IOHEHUI COMNPOTUB/IEHUS TeN/1I006MeHY NOBEPXHOCTU Y KpaeB Tensiomepa, Bbl-
3BaHHOE pasnmumemM KoadhuumeHToB hopMbl, a Takxe dopMoii Tensomepa (Kpyriblii unu kBagpaTtHbil). OfHaKo OTCyT-
CTBME TOYHOCTW NPU NPUBANXKEHUN KBaApaTa K AUCKOBOW hopme TenaoMepa o4eHb Mano. MoaTomy AByMepHas Mogenb a
UMANHAPUYECKUX KOOpAMHATaX NpaBoOMepHa Npu pacyeTe KOppekuun Ansi KBagpaTHOro Tensiomepa.

Tennomep MOXeT UMEeTb pPa3/INyHble CTPYKTYPbl @ 3aBUCUMOCTUN OT KOHCTPYKLUN aKTUBHOM YacTu 1 MOTOXEHWsA 3TOM
aKTUBHO YacT BO BCTPOEHHOI 3alynTe U NacCUBHOM YacTu (CM. pucyHok K.3).

MpefoxpaHnTesibHOE KOMbLO, N3rOTOBIEHHOE U3 MaTepuana c TakuMu Xe TensioBbIMKU CBOCTBaMU, YTO Uy TENNO-
Mepa. U Takoi Xe TO/WMHbI, MOXHO YCTaHOBUTb BOKPYr TenaomMepa. LLnprHa 3Toro npefoxpaHnTenbHOro KosbLa Ao/xHa
npeBbIWaTb TOJIWWUHY Tensiomepa He MeHee YeM B MATb pa3. TensionpoBOAHOCTb MPeAOXPaHUTE/IbHOTO KOMbLA MOXEeT
6bITb 6/IM3KON K AENCTBUTENBHOW TENI0NPOBOAHOCTA Tensaomepa.

HeBO3MOXHO npeacTaBuUTb TabanLy KoahULMEHTOB KOPPEKUUN ANA KaxAoro tuna Tensiomepa. OaHaKko MOXHO
npMBEeCTN cneayolime ykasaHus:

a) ecnn Tensiomep BCTaB/IeH B UCMbITaTe/IbHbIY (parMeHT UN eC/iM OH Masl. TO KOPPeKUuMsa MoxeT 6bITb UM NO0-
XUTENbHON. UK oTpuuaTesibHoO’. Ecnm TensioMep yCTaHOB/IEH HA MOBEPXHOCTU, Kak 06bIYHO, 1 ecniv Tensiomep (C npeao-
XpaHUTeNbHbIM KO/MbLOM) OAHOPOAEH U UMeeT nonepeyHbli pasmep, 60nee yem B 20 pa3 npeBbilalOWWii TONWMKHY, TO
Koppekums 6yaet oTpuuaTenbHOM’;

6) Koppekuus 6yaeT 60nblue, ecnu:

- CONpoTUB/EHNE Ten1006MeHy NOBEPXHOCTU Haj TeN/IOMEPOM Maro;
- NoAKMNaAouYHbI MaTepran MMeeT BbICOKYIO Ten/0npoBOAHOCTb.
- OTHOLWeHMe obLwero gnameTpa K TO/ILMHE Mano;

B) KOppeKuusi 6yaeT MeHblle, ecin TensioMep 60/bLlWONM UM eCIN OH OrpaxaeH 60NbLNM NPeaoXpPaHUTENbHbLIM
KOMbLLOM COOTBETCTBYOL el TeNNONPOBOAHOCTU.

r) ecnu TensiomMmep o6WUT MEAHON MU antoMUHNEBOW hoNbroi (TonwmnHo 0.5 Mm), TO BAMSAHWE TenJI0NPOBOAHOC-
TN MaTepuana nepBoro cnos n3MepsieMoro pparMeHTa MeHblle, HO TEMJIOMep cneayeT KannépoBaTb C O6LLUVBKaAMU.
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Crennenepc* E«a Tennomvepa
MonHocTbIo T6TOKO
«XTVUEHMUATANAIMMP € MpeAoXpaHUTE TbHbI BO6LWMOSA
CO/bLOI
n pumedyaHune — AKTUBHas cepgueBuHa 3allTpuxoBaHa.

PucyHok K.3 — Pa3pe3 pas/iMyHbIX Ten/IoMepoB (M3MepuTeneii TensoBoro nNoToka)
(pa3pes no pagunycy)

Bubnuorpadus

CHuMN 23-02—2003 TennoBas 3awuTa 34aHUN

FocyfapcTBeHHbIN peecTp u3MepeHuii Poccuiickoin ®egepaumnm. POCCURCKNIA HayYHO-UCCNeA0BaTENbCKNIA MHCTUTYT

MeTposiorMn n ctaHgaptTusauun. M., 2010

CM 23-101—2004 TpoekTupoBaHWe TeN0BOl 3awWmnTbl 34aHNNA

CHwnN 12-03—99

MCO 8302:1991 Tennonsonauua. OnpegeneHne coNnpoTUBNEHUS Tensionepegaye U COOTBETCTBYHOLWNX XapakTe-
PUCTMK a CTauMoHapHOM pexume. MeTop 3akpbiToli ropsyei nantbl. (ISO 8302:1991, Thermal
insulation — Determination of steady-state thermal resistance and related properties — Guarded
hot plate apparatus)

MNCO 8301-1:1991 TennousonsAuyua. OnpegeneHne CONpPOTMBIEHWIA Tensonepegaye COOTBETCTBYHOLWMNX XapakTe-

pPUCTMK B CTauMOHapHOM pexume. M3nyyaTtenn Tensosoro notoka (ISO 8301:1991, Thermal
Insulation — Determination of steady-state thermal resistance and related properties — Heat flow
meter apparatus
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