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[TPUJIOKEHUE B BHOTHOTPADUST .....eeevvieiiiiiiiiie sttt 13
BBenenune

Hacrostmuii cranmgapt rapmonusupoBad co crangaptamu MCO 7345:1987 [1] u UCO
9251:1987 [2] B yacTH TEPMHHOJIOTHH W COOTBETCTBYET OCHOBHBIM MoiokeHusiMm HMCO
8301:1991 [3], UCO 8302:1991 [4], ycTaHABIMBAOLIKX METOIBI OIPEACICHIS TEPMUIECKOTO
conpoTuBJIeHUs U dPPEKTUBHON TEIUIONPOBOAHOCTH C MOMOUIBIO MPUOOPA, OCHAIIEHHOTO
TEIJIOMEPOM, U TIpHOOpa C ropsiueii OXpaHHOK 30HOM.

B cootBercTBuu co cranaapramu MCO B HacTosieM cTaHAapTe YCTAaHOBIEHBI TPEOOBAHUS
K oOpasuam, mpubopy M ero rpaaiyupoBKe, MPUHATHI JIBE€ OCHOBHBIE CXEMBbI HCIIBITAHUS:
acCUMMETpUYHas (C OJJHUM TEIIOMEPOM) U CUMMETPUYHAS (C ABYMS TEILLIOMEPAMHU).

TOCT 7076-99
MEXKTOCYJIAPCTBEHHBIA CTAHJIAPT

MATEPHUAJIbBI U U3JEJIUA CTPOUTEJIbHBIE

MeTtoa onpeesieHusi TEMJIONPOBOHOCTH U TEPMUYECKOTO
CONPOTHUBJIEHHS TPHU CTAIHOHAPHOM TeIJIOBOM pesKuMe

BUILDING MATERIALS AND PRODUCTS

Method of determination of steady-state thermal
conductivity and thermal resistance

JlaTa BBeaenusi 2000-04-01
1 ObaacTh NpUMeHeHHs

Hacroammuii ctanmapT pacnpocTpaHsieTcs Ha CTPOUTEIbHBIE MaTepHalabl U W3ACIUd, a
TAaKKE€ Ha MaTepuanbl W U3JENHs, [PEIHAa3HAUYEHHBbIE [UIsl TEIUIOBOW  H30JSALUHU
IPOMBIIIJIEHHOTO 000pYI0BaHMs U TPyOOIIPOBOIOB, U YCTAHABIMBAET METO/1 ONPEIEICHUS UX
3pPEKTUBHON  TEMJIOMPOBOJHOCTH M TEPMUYECKOTO CONPOTUBICHHUS MpPU CpeaHen
Temrneparype obpasua ot munyc 40 o + 200 °C.

CraniapT He pacHpoCTpaHseTCss Ha MaTepuallbl U U3JIeNUs ¢ TEIJIONPOBOIHOCTRIO Oosee
1,5 Bt/(m:K).

2 HopmaTHuBHBIE CCBHLIKHA

B HacrosiieM cTaHapTe NCIOJIb30BAHbI CCHUIKHM HA CIIEIYIOIINE CTAaHIaPThI:

['OCT 166-89 IlItanreniupkynu. TexHuyeckue ycioBus

I'OCT 427-75 JInHelku u3MepUTENbHbIE METAJUIMUECKHE. TEXHUYECKUE YCIOBUS

['OCT 17177-94 Marepuansl U H3ACIUs CTPOUTEIHHBIE TEIUIOU3ONISIIMOHHBIE. METOIbI
UCIIBITAaHUHI

['OCT 24104-88 Becobl mabopaTtopHble 00LIero Ha3HaueHHss M oOpasuoBble. OOmue
TEXHUYECKHE YCIIOBUS

3 OnpenesieHuss 1 0003HAYCHUS

31B HACTOAIICM CTAHAAPTC MNPUMCHAKOT CICAYIOMUC TCPMHUHBI C COOTBCTCTBYIOIIUMU
ONIpCACIICHUAMMU.
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TennoBoii MOTOK - KOJWUYECTBO TEIUIOTHL, MPOXOAAIIEe 4Yepe3 oOpaszel B E€AUHUILY
BpPEMEHH.

[In10THOCTH TEIJIOBOIO MOTOKA - TEIUIOBOM MOTOK, MPOXOISIIMI uepe3 eAUHUILY
TIOLIA/IH.

CrauMoHapHbIl TeNJIOBOl peKHM - PEXKHUM, MPU KOTOPOM BCE paccMaTpuBaeMble
Terou3nIecKue napaMmeTpbl He MEHSIFOTCSI CO BPEMEHEM.

Tepmuyeckoe conmpoTruBjeHHe 00pa3ua - OTHOILIEHUE PA3HOCTH TEMIIEPATYp JIMIIEBBIX
rpaneil o0Opas3la K IJIOTHOCTH TEIUIOBOTO IMOTOKA B YCJIOBUAX CTAllMOHAPHOTO TEIJIOBOIO
pexUMa.

Cpennsiss Temneparypa oOpasuma - cpeaHeapudmeTHyecKoe 3HAUCHHE TeMIeparyp,
M3MEpPEHHBIX Ha JUIEBBIX TPaHsIX oOpasia.

OddekTUBHAS TEMJONPOBOAHOCTb Aecff MaTepuada (COOTBETCTBYET TEPMHUHY
«&03(G(HULIUEHT TEIIONPOBOAHOCTHY, IPUHITOMY B AEHCTBYIOIIMX HOPMAaX IO CTPOUTEIBHON
TEIJIOTEXHHKE) - OTHOIICHHE TOJIIUHBI HCIBITBIBAGMOro oOpa3ima Mmarepuana d Kk ero

TEPMHUYCCKOMY COIIPOTUBJICHUIO R.

d
/1eff :E.

3.2 O603HaYCHUS BETUYHMH M CIUHHIIBI NU3MEPECHUS IPUBEACHBI B Ta0IHIIE 1.

Taonuma 1

O06o03HaYeHNE Bemnnunna Enununa nzMepenust
Neff D¢ dexTuBHAS TEIONPOBOAHOCTD Br/(M-K)
R TepMUYECKOE COMPOTUBIIEHHE m? K/Bt
d Tonmwmua 06pasiia 10 UCIBITAHKS M
Rs1, Rs2 Tepmudeckue CONPOTUBIICHUS CTAHIAPTHBIX 00pa3IoB Mm% K/Brt
AT1, AT, Pa3HoCTh TeMIepaTyp JIMIEBBIX I'paHeil CTaHAapPTHBIX 00pa3LoB K
€1, €2 BrIxoaHbIe cuTHAIBI TETIIOMEpa IPHOOpa MPH €ro TPATYUPOBKE MPH MB
MIOMOIIY CTaHJAPTHBIX 00pa3IoB
f1, f I'panynpoBouHbie KO3(pPHUIUCHTHI TemIoMepa NpuOOpa TPH €ro Br/(MB-M?)
rpalynpoBKe NPH ITOMOIIH CTAHJIApPTHRIX 00pa3IoB
dy Tonmmnaa o6pasia B mpolecce NCTIBITaHus M
Ru Tepmudeckoe CONPOTHBIICHHE UCTIBITHIBAEMOTO 00pa3Ia m2 K/Bt
my OTHOCHUTENEHOE H3MEHEHHE MACChl 00pa3ia 1ocje CyIKH -
My OTHOCHUTENBEHOE H3MEHEHHE MACChl 00pa3a B MPOLecce UCIBITaHNS -
M1 Macca o0pasiia Ipu ero IoJIly4eHHH OT W3rOTOBHUTEIS KT
M> Macca o0pasna nocie CymKH KT
M3 Macca o0Opasna rnocie HCIHbITaHHS KT
ATy PazHocTh TEeMIeparyp JMIEBBIX IPpaHel HCIBITHIBAEMOT0 00pasia K
Ty Cpeansisi TeMIiepaTypa UCTIBITBIBAEMOT0 o0pasia K
Tw Temmnepatypa ropsiaeii JIMIEeBOH rpaHK UCTIBITHIBAEMOTO 00pa3ia K
Tou Temmeparypa X0JI0IHOH JIMIIEBOM I'paHH UCTIBITHIBAEMOTO 00pasia K
fu 3HayeHHEe TPaAyHPOBOYHOrO Kod3(dduimenta rteruiomepa mpuodopa, BT1/(MB-M?)
COOTBETCTBYIOILlEe 3HAYCHUIO TEIUIOBOTO TIOTOKA, MPOTEKAIOLIETO
yepe3 HCIbIThIBAEMbIil 00pa3ell Mociie YCTaHOBICHHUS CTAIIMOHAPHOTO
TEIJIOBOTO pexuma (IIpH ACHMMETPHYHOM CXeM€e MCITBITAHNS )
ey BrixomHOW curHam TerioMepa TpuOopa TOCie  YCTaHOBICHHS MB
CTAI[IOHAPHOI'0 TEIUIOBOTO II0TOKA 4epe3 HCIBIThIBAeMbIi 00paserl
(TIpy aCHMMETPUYHOHN CXeMe MCTIBITaH!s)
Rk Tepmuueckoe COMPOTHBIEHUE MEXIY JIMIEBOM TpaHbIO 00pasma u m? K/Bt
paboueil MOBEepXHOCTHIO IUTUTHI IpHOOpa
Aeffu O¢ddexTnBHAST TEIUIOMPOBOAHOCTE MaTepHallia  HCIBITHIBAEMOTO Bt/(M-K)
obpasna
Ry TepMuueckoe CONMPOTUBJIEHHE JUCTOBOTO Marepuasna, U3 KOTOpPOro M%K/Bt
W3rOTOBJICHBl JIHO M KpBIIIKA sIIMKA JUIsi 00pa3lia HaChITHOTO




O6o03HayeHNE Benmnunna Enunnia nzmepenwst

marepuana

LT 3HaueHHsi TPaALYyUPOBOYHOIO KOIPQHIMEHTa MEPBOrO U BTOPOTO BT/(MB-M?)
TCIUIOMEPOB PHOOpa, COOTBETCTBYIOIIME 3HAYCHUIO TEIUIOBOTO
[OTOKA, NPOTEKAMOIIEr0 9Yepe3 WCIBITHIBAeMbIi 00paser mocie
YCTAQHOBIICHHS  CTAallMOHAPHOTO  TEIUIOBOTO  pexuma  (mpH
CHMMETPHYHOMN CXEME MCIIBITAHHS)

e'u, ey BrixonHOW curHas MEepBOTO W BTOPOrO TEIJIOMEPOB  IOCIE MB
YCTaHOBICHUSI ~ CTalMOHApHOTO  TEIUIOBOTO  IOTOKAa  Yepes3
WCTIBITEIBAEMEBIH 00pa3er (IIpH CHMMETPHYHON CXeMe HUCTIBITaHHs)

Qu [I70THOCTD CTAaIIMOHAPHOTO TEIUIOBOTO MOTOKA, MPOXOJAIIETO depes Bt/™m?
WCTIBITEIBAEMEI 00pasern

A IInowmaap 30HBI U3MEPEHUS M2

)] OnexTpuueckass MOIIHOCTh, ITIOAaBaeMasi Ha HarpeBaTellb 30HBI Bt

M3MEPEHUs! ropsdeH IIUTHI prdopa

4 O0ue MoJIOKeHH S

4.1 CymHocTh MeTOAa 3aKJII0YaeTCsl B CO3/JaHUU CTAllMOHAPHOTO TEIJIOBOTO TMOTOKA,
NPOXOJASAIICT0 4Yepe3 IUIOCKHK 00pa3ell OINpeIesICHHOW TOJIIUHBI W HAIPABICHHOTO
NEPIEHINKYIISPHO K JIMIIEBBIM (HAUOOJIBIINM) TpaHsIM 00pa3iia, U3MEPEHHUU TUIOTHOCTH 3TOTO
TEIUIOBOTO TIOTOKA, TEMIIEPATyPhl IPOTHBOIOIOXKHBIX JMIIEBBIX TPAHEH U TOJIIMHBI 00pa3ia.

4.2 Yucno oOpa3ioB, HeoOXoAUMOe [T onpeaeacHus d(P(HEKTUBHON TEIIONMPOBOHOCTH
WIA TEPMUYECKOTO CONPOTHBIICHHS, U TIOPSIOK 0TOOpa 00pa3IoB JOJKHBI OBITh YKa3aHbI B
CTaHJApTe HAa KOHKPETHBIM Marepuan Wik u3jaeiue. Ecium B cTaHgapTe Ha KOHKPETHBIN
MaTepual WIM H3JeJIHe HE YKa3aHO 4YHCIO o00pa3loB, MOJICKAIIUX HCIBITAHUIO,
3¢ (GEKTUBHYIO TEIUIONPOBOIHOCTh WIIM TEPMHUYECKOE CONPOTUBIICHUE ONPEACISIFOT Ha TISITH
oOpasiax.

4.3 TemnepaTypa ¥ OTHOCUTEIIbHAS BIAYKHOCTh BO3/yXa IIOMEIICHUS, B KOTOPOM IPOBOJISIT
UCIBITAHUS, TOJDKHBI OBITh COOTBETCTBEHHO (295 + 5) K u (50 £ 10) %.

5 CpeacrBa usmepenust

Jl1 mpoBeieHusT UCIIBITAaHUSI TPUMEHSIIOT:

npubop Uit u3MepeHHs  S(PGEKTUBHOW  TEIUIONPOBOJAHOCTH U TEPMHUYECKOIO
CONPOTHBIICHUS, AaTTECTOBAHHBIMI B YCTAHOBJIEHHOM IIOPAJKE M  YAOBJIETBOPSIOLIUI
TpeOOBaHUAM, IPUBEICHHBIM B IPUJIOKEHUH A;

npubop U1 oNpeieseHns INIOTHOCTH BOJIOKHUCTHIX Matepuaios o [OCT 17177;

npubop I ONpeieseHUs TONMHBI TUIOCKUX BOJOKHUCTHIX u3aenuit mo TOCT 17177,

3NIeKTpoIIKad CyIIMIbHBINA, BEpXHUN Ipezen HarpeBa kotoporo He meHee 383 K, mpenen
JIOTYCTUMOM MOTPEIIHOCTH 3aJaHUsl U aBTOMaTHYECKOTO PETYJIMPOBaHUs TemIepaTypsl - 5 K;

mranreHuupKyns no FOCT 166:

- JUIsl U3MEPEHNUS HapY)KHBIX U BHYTPEHHUX Pa3MEPOB C Auana3oHoM usmepenus 0-125 mm,
3HaueHueM oTcyera o Honuycy - 0,05 mm, npenenom gomyckaemon norpemHocTy - 0,05 MM;

- I U3MEPEHUsl HapYXHBIX pa3MepoB ¢ auanazoHoM usMepeHus 0-500 MM, 3HaueHHEM
oTcueTa 1o HoHuycy - 0,1 MM, mpenenom gomyckaemon norpemHocty - 0,1 Mm;

nuHelKka Metaunueckas usmepurenbHas o [OCT 427 ¢ BepXHUM IPEEIIOM U3MEPEHUs
1000 MM, mpenenoM JOIMyCKAaeMOro OTKJIOHEHHUS OT HOMHHAJIBHBIX 3HAYEHWM JUIMHBI IIKAJIbI
U PAaCCTOSIHUM MEXy JIFOOBIM IITPUXOM U HaYaJIOM MJIM KOHIIOM HIKaibl - 0,2 MM;

Bechl 1aboparopHelie obmero HazHadenus mo [OCT 24104:

- ¢ HauOOJBIIUM MpEJeNoM B3BEIIMBaHUSA 5 Kr, neHod aenenus - 100 mr, cpenHee
KBaJPaTUYHOE OTKJIOHEHUE TII0Ka3aHUi BecoB - He Oomee 50,0 Mr, HOrpemIHOCTH OT
HEPaBHOIIJICYHOCTH KOpOMBbIcia - He Oonee 250,0 Mmr, mpenen AOMYCTHUMOM HMOTPEIIHOCTH -
375 wr;

- ¢ HaubojpIIUM mpenenoM B3BemuBaHus 20 Kkr, neHod aenenus - 500 wmr, cpenHee
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KBaJpaTUYHOE OTKJIOHEHWE TIOKa3aHWi BecoB - He Oonee 150,0 Mr, morpemHoOCTb OT
HEPaBHOIUICYHOCTH KOpOMEBICTa - He Oosiee 750,0 mr, mpemen AOMyCTUMOW MOTPENTHOCTH -
1500 wmr.

Jlomyckaercsi NpUMEHEHUE JPYruX CpeICTB H3MEPEHHS C  METPOJOTHYECKUMU
XapaKTepUCTUKaMU UM O0OpYIOBaHHUA C TEXHHYECKMMH XapaKTEepUCTUKaMU HE XYyKe
yKa3aHHBIX B HACTOAIIEM CTaHJapTe.

6 IloaroToBKa K MCNBLITAHUIO

6.1 UsroraBnuBaoT oOpaszel] B BUAE NPSIMOYrOJbHOTO Mapajulelienuiena, HaubobIIne
(JIuuEeBbIe) rpaHU KOTOPOro UMEIOT (opMy KBaJipaTa cO CTOPOHOM, paBHOI CTOPOHE paboUYnX
noBepxHocTed MUT npubopa. Ecnu paboure MmoBepXHOCTH IUUT Ipubopa uMmerT dGopmy
Kpyra, TO HauOOJbLIME TpaHU O0Opaslla TakXKe IOJDKHBI HMeTh GopMy Kpyra, JuUamerp
KOTOPOI'O paBeH JUaMeTPy pabounx MOBEPXHOCTEH IUIUT mpubopa (mpuiokenue A, m. A.2.1).

6.2 TonmuHa HCHBITHIBAEMOro oOpa3la JOHKHA ObITh MEHBIIE IJIUHBI pedpa JUEBOI
IpaHy WIKM JUaMeTpa HE MEHee YeM B IATh pas.

6.3 I'panu oOpasua, KOHTaKTUpPYIOUIHE ¢ pabodyuMM IMOBEPXHOCTAMH IUIUT NpuOOpa,
JOJKHBI OBITHh IJIOCKUMH M MapaielbHbIMU. OTKJIOHEHUE JMIIEBBIX TpaHEe KeCTKOro
oOpaslia oT mapauieTbHOCTH HE JA0JKHO ObITh Ooiiee 0,5 MM.

Kectkue 00pa3upl, UMEIOIIUE PA3HOTONIIUHHOCTh M OTKJIOHEHUS OT IUIOCKOCTHOCTH,
i yroT.

6.4 TonmuHy oOpasua-napaiesenuneaa U3MepsIOT MTAHTCHIUPKYJIEM ¢ TOrPEUTHOCTHIO
He 6oznee 0,1 MM B ueThipex yriax Ha paccrosHuu (50,0 = 5,0) MM OT BepIIMHBI yria u
MOoCcepeIMHE KaKIOU CTOPOHBI.

TonmuHy o0pasua-aucka U3MEpsIoT IITAaHTeHIIMPKYJIEM C MOrpenrHocTeio He Oonee 0,1
MM 10 00pa3yIOIINM, PACTIONOKEHHBIM B YETHIPEX B3aUMHO MEPIEHANKYISIPHBIX MITOCKOCTSX,
MPOXOAIINX Yepe3 BEPTUKATbHYIO OCh.

3a tonuuHy oOpas3lia IPUHUMAIOT cpelHeapru(PMETHUYEeCKOe 3HAYEHHE PEe3yJbTaTOB BCEX
U3MEPEHUM.

6.5 JlnuHy ¥ mMpuHy o0paslia B IUIaHE U3MEPSIOT JMHEWKON ¢ MOTPEeNIHOCThIO He Ooiee
0,5 mm.

6.6 IIpaBHIIBHOCTH TeOMETpHUECKOW (GOpPMBI M pazMepbl 00pasla TEeIIOU30SILIMOHHOTO
Mmatepuana onpenenstor no FOCT 17177.

6.7 Cpennuil pasmep BKIIOYEHHUH (IpaHyNbl 3alOJHUTENS, KPYHHbIE HOPBl U T.II.),
OTJIMYHBIX IO CBOUM TEMJIO(PU3MUECKUM II0Ka3aTesiiM OT OCHOBHOIO 00pasila, OJKEH
cocTaBiAThk He 6osee 0,1 TonmuHbl 0Opasia.

JlonmyckaeTcst ucnbITaHue o0Opaslia, MMEIOLIEr0 HEOJHOPOJHBbIE BKIIIOYEHUS, CPETHHM
pasmep koTopblx mnpesbimaer 0,1 ero tonmuHbl. B mpoTokosie ucnbITaHUS TOJIKEH OBITh
YKa3aH CpeJHUI pa3Mep BKIIOYECHUM.

6.8 OnpenenstoT Maccy oopasiia M1 pu ero noyry4eHuu OT U3rOTOBUTEIS.

6.9 OOpaserl BHICYIIMBAIOT A0 IOCTOSHHOW Macchl IpU TemIeparype, yKa3aHHOH B
HOPMAaTHBHOM JOKYMEHTE Ha Marepuan win uzgenue. OOpaseln] CUuTaroT BBICYLIIEHHBIM 0
MIOCTOSIHHOM Macchl, €CJIU MOTEPS €r0 MacChl IOCJIE OYEPENHOTO BhICYIINBAaHUS B TeueHue 0,5
y He npesbimaer 0,1 %. Ilo OKOHYaHUM CYIIKH OIpeneNsioT Maccy obpasua Mz u ero
IUIOTHOCTh pu, MOCJIE Yero ooOpaszell HEeMEeUIEHHO NOMeIalT Jubo B mpubop i
OTIpeJIeNIEHUs €T0 TEPMUYECKOTO COMPOTUBIICHHUS, JINOO B TE€PMETHYHBINA COCY/I.

JlomyckaeTcs CTbITaHUE BIAKHOTO 00pa3ia npu TeMiepaType XOJI0JHOH JHUIIEBOM TpaHu
6onee 273 K u nepenaze temneparypsl He Oosnee 2 K Ha 1 cm TonmuHbl 0Opasia.

6.10 OOpa3zer BHICYIIIEHHOTO HACHIITHOTO MaTepuaa J0JDKEH ObITh TIOMEIIECH B SAIIUK, THO
U KpBbIIIKa KOTOPOTO H3TrOTOBJIEHBI M3 TOHKOI'O JUCTOBOrO Marepuana. JIMHa M IIMpUHA
AUIMKa JOJDKHBI OBITh paBHBI COOTBETCTBYIOIIMM pa3MepaM pabO4YHMX MOBEPXHOCTEH IIUT
npubopa, rIyOMHa - TOJIIMHE HCHBIThIBaeMOro oOpasma. TommmuHa o0Opas3la HacCBITHOTO
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MaTepuaia J0JKHa ObITh He MeHee ueM B 10 pa3 Gombliie cpeHero pasmepa rpanyi, 3epeH u
YelryekK, U3 KOTOPBIX COCTOUT 3TOT MaTepHall.

OtHocutenbHas mnosycepudeckas u3llydaTellbHas CIOCOOHOCTh MOBEPXHOCTEH JHA H
KPBILIKY SIIIMKA JoJKHA ObITh Oosiee 0,8 mpu Tex TemriepaTrypax, KOTOpPbIE 3TH MOBEPXHOCTH
UMEIOT B IIPOLIECCE UCIIBITAHUS.

Tepmuueckoe conpoTuBieHue R n1cToBOro Marepuaia, i3 KOTOPOro U3roTaBIMBAIOT JHO
U KPBILIKY SALIUKA, JTOJDKHO OBITh U3BECTHO.

6.11 IIpoOy HackImMHOTO MaTepuaa ACAT Ha YeThIpe paBHbIC YaCTH, KOTOPBIE TOOYEPETHO
HACBIMAIOT B ALIUK, YIUIOTHASA KaXKIYIO0 YacTh TakK, YTOObI OHA 3aHAJIA COOTBETCTBYIOIIYIO €if
4acTh BHYTPEHHEro oO0beMa siiuKa. UMK 3aKpbIBalOT KPbILKOWH. KphIIKy NpUKpEIvIsioT K
OOKOBBIM CTEHKaM SIIIIHKA.

6.12 B3BemmBawT sAMMK C 00pa3loM HackIMHOrO Matepuana. Ilo ompeneneHHOMY
3HAYEHUIO MAacChl fAIIUKAa € 00pa3slioM M NPEIBAPUTEIBHO OIpPENEICHHBIM 3HAYCHUSIM
BHYTPEHHEr0 00beMa M Macchl MYCTOTO SIIIMKA BBIYUCISAIOT IIOTHOCTh 0Opa3la HACBITHOTO
MaTepuaia.

6.13 IlorpeurHocts onpeaeneHuss Macchl U pa3Mepa oopasloB He JoikHA ObITh Oonee 0,5
%.

7 IlpoBeieHue UCTIBITAHMS

7.1 WcnbiTaHusi OOJKHBI MPOBOJUTHCS HAa MPEIBAPUTEIHHO TPaJyHMpOBAaHHOM IMpUOOpE.
[Topsimok ¥ MEpUOIUIHOCT TPAAYHUPOBKH MIPUBEACHBI B IPUI0KEeHUH b.

7.2 Tonnexamnuii UCHBITAHUIO 0Opasell moMemniarT B npubdop. Pacnonoxenune obpasna -
TOPU30HTAILHOE WM BepTHKanbHOE. lIpW TOPU30OHTANBHOM pacmoiiokeHuu oOpasia
HaIpaBJIEHUE TEIIOBOTO IMOTOKA CBEPXY BHU3.

B npornecce ucnbiTaHus pa3HOCTh TeMIEpaTyp JHIEBBIX IpaHed oOpaszua ATy momkHa
coctaBiaTh 10-30 K. Cpennsisi Temmneparypa odpasiia mpy UCIBITAHUH J0KHA OBITh yKa3aHa
B HOPMAaTHUBHOM JIOKyMEHTE Ha KOHKPETHBIN BHUJI MaTepuaia Uil U3eusl.

7.3 VYcraHaBIMBAIOT 3aJaHHbIE 3HAUYEHUS TeMIepaTyp pabodMx MOBEPXHOCTEH IUIUT
npubopa 1 nocienoBaTesbHo yepe3 Kaxple 300 ¢ mpoBOAST U3MEPEHUS:

CHUTHAJIOB TeIuloMepa €y M JaTYMKOB TEMIepaTryp JHIEBBIX TIpaHeld oOpasua, ecnu
IUIOTHOCTh TEIUIOBOI'O TOTOKAa Yepe3 HCHBITHIBAEMbINl 00pa3zel] H3MEepstoT MpH MOMOIIU
TEIIOMEPA;

MOIITHOCTH, I0JIaBaéMOI Ha HarpeBaTelb 30Hbl M3MEPEHUs ropsyei IMThl mpudopa, u
CUTHAJIOB JAaTYMKOB TEMIIEpaTyp JIMLEBBIX IpaHel obOpas3la, eciad IUIOTHOCTh TEIUIOBOIO
[IOTOKA Yepe3 MCIBIThIBAEMbI 00pa3el] OmpelensioT MyTeM H3MEpEeHHUs 3IIEKTPUUYECKOU
MOIIHOCTH, IOJJaBa€MOil Ha HarpeBaTeslb 30Hbl U3MEPEHHsI ropsiueit IIUTHI TPUoopa.

7.4 TemnoBol NOTOK dYepe3 HCHBITBIBAEMBIH 00pa3el] CUHUTAlOT YCTaHOBUBIIMMCS
(cTalMOHapHBIM), €CIIM 3HAUYEHHs] TEPMUYECKOTO CONPOTUBIIEHUS 00paslia, BEIYMCIEHHBIE 110
pesynbTaTaM IATH MOCJIEI0BATENbHBIX H3MEPEHUH CHUTHAJIOB JaTYUKOB TEMIEpaTtyp H
IUIOTHOCTH TEIIOBOTO MOTOKA, OTJIMYAOTCS APYr OT Apyra MeHee 4eM Ha | %, npu 3ToM 3TH
BEJIMYMHBI HE BO3PACTAIOT U HE YOBIBAIOT MOHOTOHHO.

7.5 Ilocme nOCTMXKEHWS CTAlMOHAPHOTO TEIUIOBOTO pEXUMa H3MEPSIOT TOJIILHUHY
NOMEIIEHHOTO B IprOop 0Opasua dy MTaHTeHIIMPKYIIeM ¢ IOrpemHocTho He 6oee 0,5 %.

7.6 Ilocne okoHYaHMS UCTIBITAHUS ONIPENENSIOT Maccy oopasna M3

8 O0padoTka pe3y1bTATOB HCIIBITAHUS

8.1 BBEIUUCIISIOT OTHOCUTEIBHOES U3MEHECHUE MaCcChl 06pa3ua BCJICACTBHUEC €TI0 CYIIKU Mr U B
PO ECCEe UCIBITAHUA Mw M IIIIOTHOCTD o6pa3ua Pu IO (I)OpMy.]'IaMI

m=(M1-Mz2)/Mz, (2)
mMw=(M2-M3s)/M3, 3)



Pu="7"
\Y
v (4)
O06beM ucbIThIBaeMOro oopasia Vy BEIYUCISIOT IO pe3yJbTaTaM U3MEPEHHUS €ro JUIUHBI U
HIMPUHBI [10CJIE OKOHYAHUS UCTIBITAHUS, a TOJIIINHBI - B IPOIIECCE UCIIBITAHUS.
8.2 BpIUMCISIIOT pa3HOCTh TeMIepaTyp JHUIEBbIX I'paHedl ATy U CpelHIO TeMIeparypy
ucnbIThIBaeMoro oopasua Tmy o popmymnam:

ATy=Tw-Tay, (5)
Tmu:(T1u+T2u)/2- (6)

8.3 Ilpu BbuMCIEHMM TeIUIOQU3MYECKMX IIOKasaTeleld o0pasna M IUIOTHOCTH
CTaOMOHApPHOI'O TECIIJIOBOT'O II0OTOKa B PaCUCTHBIC (bOpMy.]-H)I HOACTAaBJIAIOT
Cpe,I[HeapI/I(bMeTI/I‘IeCKI/Ie S3HA4YCHUA PpPE3YJIbTATOB IIATHU I/ISMepeHI/Iﬁ CHUTHAJIOB JAaT4YHUKOB
Pa3HOCTH TEMIICPATYP M CUI'HAJIa TCILIOMEpPA WU SHeKTqueCKOﬁ MOIITHOCTH, BBIIIOJTHCHHBIX
MOCJIC YCTAHOBJICHUA CTAITMOHAPHOI'O TCIJIOBOI'O IMTOTOKA YCPE3 HUCIBITBIBAEMBIN O6paSeH.

8.4 Ilpu npoBeleHUM UCHBITAHHUS HA IPUOOpE, COOPAHHOM IO ACHMMETPUYHOM CXEME,
TEPMHYECKOE CONPOTHUBIIEHUE 00pa3ia Ry BEMUCIIOT 110 hopMyIie
R =AL _op

4y , (7)
rae Rk mpunmMaror paBubiM 0,005M%K/BT, a 11 TEIUIOM30IALHOHHBIX MATEpPUAIOB H

W3JEIHUH - HYJIIIO.
8.5 D deKTUBHYIO TEILTOMPOBOIHOCTh MaTepHalia 00pasia Aeffu BBIYUCISAIOT 110 popMmyIie

d u
Aetry = ﬂ
- k

y _ (8)

8.6 Tepmuueckoe comnpotuBieHue Ry u 3ppeKkTHBHYIO TEIIIOMPOBOIHOCTH Aeffu OOpasiia
HACBIITHOTO MaTepHaia BEIYUCIISIOT TI0 (hopMyIiam:

R, = AT, ~2R,
% , (9)
d
ﬂ’effu =
AT, 2R
9y . (10)

8.7 IInOTHOCTH CTAallMOHAPHOTO TEIUIOBOTO MOTOKa (u Yepe3 oOpa3el, HCIBIThIBAEMbI Ha
npubope, coOpaHHOM TI0 AaCUMMETPUYHOW U CHUMMETPUYHON CXeMmaM, BBIUUCISIOT
COOTBETCTBEHHO IO (PopMyIam:

qu=fuey, (11)
_ (flel +fel)
’ 2 . (12)

8.8 Ilpu mpoBeneHUM MCIBITAaHUS HAa MpUOOpe ¢ Topsiueil OXpaHHOH 30HOM, B KOTOPOM
IUIOTHOCTH TEIJIOBOTO MOTOKA OMPEAENAIOT IYTEM H3MEPEHMS IEKTPUYECKOW MOIIHOCTH,
N0JaBaeéMOil Ha HarpeBaTeslb 30HBI M3MEpEHHUs ropsueil IUIMTHl NpUOOpa, TEPMHUECKOE
COIIPOTHUBIIEHUE, YPPEKTUBHYIO TEIUIONPOBOJHOCTh U IIOTHOCTh CTAI[MOHAPHOTO TEIIOBOTO
NOTOKa yepe3 o0pasel] BEIYUCISIOT 10 (opMynaM:



R, ==+~ 2R,
: (13)
d
ﬂ’effu AATU u_2R
D ‘< (14)
_2
WY (15)

[Tpu ucnpITaHUK HACHIMHBIX MaTepuanoB B Gpopmyisl (13) u (14) BMecTo Rk moacraBisior
3HadyeHue Ri.

8.9 3a pe3ymbraT HCHOBITAaHUS TNPUHUMAIOT  CpeAHEeapuPMeTHUecKne 3HAUYCHUS
TEPMUYECKOTO COMPOTUBICHUA U 3(PPEKTHBHON TEIUIONPOBOJHOCTH BCEX HCHBITAHHBIX
00pa3IioB.

9 IIpoToKO0.J HCTIBITAHUS

B nipoTokoIe uctbITaHus JOJKHBI OBITH IPUBEICHBI CIETYIOIINE CBEICHNUS;

- HANMEHOBAHHE MaTepHaja Ui U3JIeIHUs;

- 0003HaYeHWE W HAUMECHOBAaHHE HOPMATHBHOTO JOKYMEHTA, 0 KOTOPOMY H3TOTOBIICH
MaTepHal Wi U3/1eIHe;

- IPEANPUATHE-U3TOTOBUTEIb;,

- HOMEp MapTuH;

- 1aTa U3rOTOBJICHHUS;

- o0111€€ YMCII0 MCIIBITAHHBIX 00pas3IloB;

- TUN prOOpa, Ha KOTOPOM MPOBEACHO UCITBITAHHE;

- TIOJIOXKEHHUE UCTIBITHIBAEMBIX 00pa3I0B (TOPU30HTAIBHOE, BEPTHKAIBLHOER);

- METOJIMKa M3TOTOBJICHUSI 00pa3I0B HACBITHOTO MaTepuaia ¢ yKazaHHEM TEPMUYECKOTO
COIIPOTHUBIICHUS THA M KPBIIIKH SIIAKA, B KOTOPOM UCTIBITHIBAINACH 00pa3IIbI;

- pa3Mephl KaXKI0ro o0pasiia;

- TOJIIIMHA KaXXIO0ro obpasia mepesn HavyajJoM WCIBITAaHWS W B TPOIECCE HCIBITAHUS C
yKa3aHHeM, MPOBOAMIIOCH JIM HCIBITAHUE TPH (PUKCHPOBAaHHOM JaBICHWH Ha oOpaser wim
npu (PUKCUPOBAHHOM TONIMHE 00pa3ia;

- (puxcupoBaHHOE JaBieHUE (ecIu OHO ObUIO (PUKCHPOBAHO);

- CpeHul pa3Mep HEOTHOPOIHBIX BKIIOUEHUH B 00pa3iax (eciu OHHU €CTh);

- METOJIMKA CYIIIKH 00pa3IioB;

- OTHOCHTEJIFHOE U3MEHEHHE MACcChl KaKJI0T0 00pasiia BCIEACTBHE €TO CYIIKH;

- BJIQKHOCTh Ka)KJI0T0 00pa3iia A0 Havalla v Mociie OKOHYAHHSI NCTIBITAaHHS,

- IUIOTHOCTH KKIO0T0 00pasiia B MpoIecce NCIBITAaHHS;

- OTHOCHTEJbHOE HM3MEHEHHE MAacChl KaXJoro oOpasiia, MpOW30IIeANIee B IpoIecce
UCTIBITAHUS;

- TeMIeparypa ropsiueil 1 XoJI0HOM JIMLEBBIX IpaHel Kaxa0ro oopasnua;

- Pa3HOCTh TEMIIEpaTyp TOPSUYEH 1 XOJIOJTHOM JIMIIEBBIX TPaHEel Ka)XI0Tro 00pasia;

- CpeIHsIsl TeMIepaTypa Kaxaoro oopasia;

- TUIOTHOCTH TEIUIOBOTO TIOTOKA 4depe3 KaXAblii o0pas3er Iociie yCTAaHOBJICHUS
CTAallMOHAPHOTO TEIIJIOBOTO PEKNMA;

- TEPMUYECKOE COTPOTUBIICHNE KAXKI0TO 00pa3ia;

- a(ppexTrBHAS TEMIIOMPOBOAHOCTh MaTepraja Kaxaoro oopasia;

- cpenHeapupMeTHIecKoe 3HAUYCHHE TEPMHUYECKOTO COMPOTUBIICHHS BCEX HCIBITAHHBIX
00pasIioB.;

- cpenHeapudMeTHueckoe 3HaueHue () PEKTUBHOM TETIIONMPOBOTHOCTH BCEX MCIIBITAHHBIX



00pasIioB.;

- HaTIpaBJICHUE TETUIOBOTO MOTOKA;

- JlaTa UCIIBITAHUS;

- JlaTa TOCJIeIHeH rpaayupoBKU MprOopa (eciau UCIBITAHUE MPOBEACHO HAa OCHAICHHOM
TEIJIOMEPOM TIpUOOpeE);

- JUIA CTaHIAPTHBIX OO0pa3llOB, HMCIOJIb30BAHHBIX MPU TPAJTYHPOBKE MPHOOpA, ITOIHKHO
OBITh YKa3aHO: THII, TEPMHUECKOE CONPOTUBJICHUE, J1aTa TIOBEPKH, CPOK JICHCTBUS MOBEPKH,
OpraHu3aIys, MpOBOIUBIIIAS TOBEPKY;

- OIICHKA MOTPEUIHOCTH W3MEPCHHUs TEPMHUYECKOTO COMPOTUBJICHUS WIN dPPEKTHBHOU
TETUIOTIPOBOAHOCTH;

- 3ajBJICHUE O TIIOJIHOM COOTBETCTBHHM HJIM YaCTHYHOM HECOOTBETCTBUHU MPOICITYPHI
UCTIBITAHUS TPEOOBAHUSM HACTOSIIETO CTaHAapTa. Eciau mpu MpoBeJACHUN UCTIBITAHUS ObUIN
JIOMTYIICHBI OTKJIOHEHUS OT TPeOOBaHWI HACTOAIIETO CTAaHAAPTa, TO OHU JOJDKHBI OBITH
yKa3aHbl B POTOKOJIC UCIIBITAHMSL.

10 IHorpemnocTs onpeneaennsi 3¢pGpeKTUBHON TENJIONMPOBOJHOCTH U TEPMHUIECKOTO
CONMPOTHBJIEHUSA

OTHOCHUTENLHAS IOTpCIIHOCTL  OIPCACIICHUA 3(1)(1)6KTHBHOI>1 TCIUIOIIPOBOJHOCTH H
TEPMHUYCCKOI'0O COMPOTUBIICHHUA 110 JAHHOMY MCTOAY HE IPCBLIIIACT 13 %, CCJIM HUCIIBITAHUC
IMPOBCACHO B IIOJJTHOM COOTBCTCTBHHU C Tpe6OBaHI/IHMI/I HACTOALICTO CTaHAapTa.

[MPUJIOXKEHUE A
(obs13amenvHoe)

TpebdoBanusi k npudopam aJs1 onpeneaennsi 3pGeKTUBHOM
TENJIONPOBOIHOCTH U TEPMHUYECKOT0 CONPOTUBJIEHUS MPH
CTAMOHAPHOM TEIJIOBOM pe:KuMe

A.1 Cxemsl npudopa

s n3mepenus 3¢pGeKTUBHON TEIIONPOBOAHOCTH U TEPMUUECKOTO COMPOTUBIICHUS MPH
CTAllMOHAPHOM TEIJIOBOM PEKUME NMPUMEHSIOT IPUOOPHI:

- coOpaHHBIE TIO AaCUMMETPUYHOI CXeMe, OCHAIlEHHbIE OAHHMM TEIJIOMEPOM, KOTOPBIH
pAcIIoNIO’KEH MEXy UCHBITBIBAEMBIM 00pa3lOM U XOJOJHOW IUIUTON MpUOOpa WINU MEXKAY
o0pasioM u ropsiueit mintoii npubopa (pucyHok A.1);

- coOpaHHbIE 10 CUMMETPUYHOM CXeMe, OCHAICHHbIE JBYMs TEIJIOMEpPaMH, OJUH W3
KOTOPBIX PACIOJIOKEH MEX]Y HCIBITHIBAEMbIM 00pa3IlioM M XOJOHOM MIMTOH mpubopa, a
BTOPOI#i - MEXTy 00pa3IoM u ropsiueii mintoi mpudopa (pucyHok A.2);

- IpuOOp, B KOTOPOM INIOTHOCTb TEIUIOBOTO MOTOKA, MPOXOSIIEro Yepe3 UCIBIThIBAEMbIi
oOpasell, OMNpeAessIoT MNyTeM H3MEpeHHs] SJIEKTPUYECKOH MOIHOCTH, I10/JaBaeMON Ha
HarpeBarelb 30HBI HW3MEPEHUs ropsdyed MmiIuThl npubopa (mpubop c ropsyeil oxpaHHOU

30HO#) (pUCYHOK A.3).
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Pucynok A.1 - Cxema mpubopa ¢ OJHUM TEIIIIOMEPOM
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1 - HarpeBarenp; 2 - TEIUIOMEPHI; 3 - XOJOAWIBHUK; 4 - HCIIBITBIBAEMBIN 00pa3sel]

Pucynok A.2 - Cxema mpubopa ¢ I1ByMs TEIJIOMEPAMHU
l
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1- XOJOOUJIBHUK, 2 - UCIIBITEIBACMEIS 06pa3m>1; 3 - IUIUTBI HarpeBaTeysd 30Hbl UBMCPCHUSA, 4 - oOMOTKaA
HarpeBaTesl 30HbI UBMCPCHUS 5 - muTe! HarpeBareisa OXpaHHOI\/‘I 30HBI; 6 - oOMOTKa HarpeBareisa OXpaHHOI\/‘I
30HBI

Pucynok A.3 - Cxema npubopa ¢ ropsyeit 0XpaHHOM 30HOM
A.2 HarpeBareJ/ib H X0J0AWJIbHUK

A.2.1 Ilnutel HarpeBarens WINM XOJIOAWIbHUKA MOTYT UMeTh (hOpMy KBajapaTa, CTOPOHA
KOTOPOT'o JI0JDKHA OBITh HE MeHee 250 MM, WM Kpyra, TMaMeTp KOTOPOIo JOJKEH OBbITh HE
MmeHee 250 mm.

A.2.2 Pabouyve NOBEPXHOCTH IUIUT HAarpeBaTeilss W XOJIOAWIbHHMKA JOJDKHBI OBITH
U3rOTOBJIEHBI U3 MeTauia. OTKIOHEHUE OT MJIOCKOCTHOCTH PabOYUX MOBEPXHOCTEH JOJKHO
ob1Th He 6ouee 0,025 % uX MakCUMalIbHOTO JIMHEHHOTO pa3mepa.

A.2.3 OrtHocutenbHas Tmoiy cdepuueckas HU3IydaTeslbHas CHOCOOHOCTh pabounx
MOBEPXHOCTEN IIIMT HAarpeBaTels U XOJIOJAMJIBHUKA, CONPUKACAIOIIUXCS C HCIBITBIBAEMBIM
oOpa3nom, nobkHa ObiTh Ooinee 0,8 mpu Tex Temmeparypax, KOTOpble 3TH MOBEPXHOCTHU
MMEIOT B IIPOLIECCE UCIIBITAHUS.

A.3 Tensiomep

A.3.1 Pa3mepsl pabouux MOBEPXHOCTEH TeroMepa JIOJKHBI OBITh pPaBHBI pa3Mepam
paboyuX MOBEPXHOCTEH IIUT HAarpeBaTess U XOJIOAUIbHUKA.
A.3.2 OtHocutenpHas nonychepuueckas H3NydaTeiabHas CHOCOOHOCThH JIMIEBOW TpaHH



TEIJIOMEPA, COMPUKACAIONIEHCS C MCTBITHIBAEMBIM 00pa3IioM, M0JDKHA ObITh Oosee 0,8 mpu
TeX TeMIlepaTypax, KOTOpbIe 3Ta TpaHb UMEET B IIPOLIECCE UCTIBITAHMUS.

A.3.3 30Ha u3MepeHus TerioMepa J0HKHA ObITh PacIoIOKeHa B IEHTPAIbHOW YacTH €ro
nuneBod rpanu. Ee mimomane gomkHa coctaBiath He mMeHee 10 % u He Oomee 40 % Bceit
IUIOIA/IM JIMLIEBOW TpaHHU.

A.34 Jluamerp TepMONApHBIX IMPOBOJOB, MPUMEHSIEMBIX TIPU  HU3rOTOBJICHUHU
TEPMOAJIEKTPUYECKOM OaTapeu Teromepa, 10JKeH ObITh He 6omee 0,2 MM.

A.4 JIaTYuKH TeMIlepaTypbl

Ywuciio 1aTYMKOB TEMIIEpaTyphl Ha KaKI0H pabovel MOBEPXHOCTH IUIAT HArpeBaTels WUiIu
XOJIOAWIPHUKA W JIMIEBOM TpPaHW TEIUIOMEpa, CONPHKACAIOIMICHCS C HCIBITHIBAEMBIM
00pasrom, JOHKHO OBITh PaBHO 1IE€JIOM YaCTH YHCIIa 10VA u GBITH He MeHEe IByX. [nametp
MIPOBOJIOB, TOAXOISAIIMX K 3TUM JIaTYUKaM, TOJDKEH ObITh He Oosiee 0,6 MM.

A.S DaekTpuyeckasi ”BMepUTEIbHAS CHCTEMA

DJNeKTpUUYecKas: WM3MEPHUTENIbHAs CHUCTEeMa JIOJDKHA OoO0OecleuyrnBaTh W3MEPECHHE CHUTHAJa
JMATYUKOB PA3HOCTH TeMIIepaTyp MOBEPXHOCTEH ¢ morpemHocTeio He 6onee 0,5 %, curnana
TEIJIOMEPA - C TIOTPEIIHOCThIO He Oojiee 0,6 % WM 3JEKTPUYECKON MOIIHOCTH, I10IaBaéMOU
Ha HarpeBaresb 30HbI U3MEPEHHUsI TOpsYEH IUIMTHI MPUOOpPA, - C MOrPeuTHOCThIO He Ooee 0,2
%.

CymMapHasi HOrpeiHoCTh U3MEPEHUs Pa3HOCTU TeMIIepaTyp MOBEPXHOCTEH IITUT Mpudopa
Y TEIJIOMEpa, COMPUKACAIONINXCS C JIUIEBBIMU ITPaHSIMH UCIIBITBIBAEMOI0 00pa3Iia He JTI0DKHA
ObiTe Oonee 1 %. CymmapHas NOTpEUIHOCTh - CyMMa MOTPEIIHOCTEH, BO3HUKAIOIIUX
BCJIC/ICTBUE MCKXEHHUS TEMIIEPATYpPHOTO MOJIA OKOJIO JAaTYMKOB TeMIIepaTypbl, H3MEHEHUS
XapaKTepUCTUK JTHX JAaTYMKOB TIOJ BO3JEHCTBHEM BHEIIHUX YCIOBHH W MOTPEUIHOCTH,
BHOCHUMOM 3JIEKTPUUECKON U3MEPUTEIbHOM CUCTEMOM.

A.6 YCTpoiicTBO AJ151 N3MEPEeHUs TOJIIMHBI HCIIBITHIBAEMOI0 00pa3ua

HpI/I60p JAOJIDKCH OBITh OCHaIllICH YCTPOﬁCTBOM, MO3BOJIAIOIIUM  H3MCPUTH TOJIIIUHY
06pa3ua B IIpOLECCE €0 UCHIBITAHNA IITAHTCHIUUPKYJIEM C IOTPCIIHOCTBIO HE Ooiee 0,5 %.

A.7 Kapkac npu6opa

HpI/I60p JOJIKCH OBITh OCHAIICH KapKacoM, IO3BOJAOINUM COXPAHATH PA3JIMYHYIO
OpHUCHTAHIO B IPOCTPAHCTBC OJ10Ka an/I6opa, COACPpIKAIICTO HCIIBITHIBAEMBbII 06pa3eu.

A.8 YcerpoiicTBO 111 UKCAlMH HCNIBITHIBAEMOr0 o0pa3sua

[Tpubop nomkeH OBITh OCHAIEH YCTPOWCTBOM, KOTOpOE WM CO3AAeT IOCTOSHHOE
3aJJaHHOE JIaBJICHUE Ha MOMEUICHHBIH B PUOOP UCIIBITHIBAEMBIN 00pa3el, WK MOAIeP>KUBAET
MOCTOSIHHYIO BEJIMUUHY 3a30pa MEXly paOOYMMH MOBEPXHOCTSAMU IUTUT NpHOOpa.

MakcumManbHOe J1aBJeHHe, CO3/JaBaéMOe 3TUM YCTPOMCTBOM Ha MCIBIThIBa€MBI oOpasell,

ToJkHO OBITh 2,5 klla, Munumanesroe - 0,5 kIla, morpemHocTh 3aaHusI 1aBleHUs - He Ooree
1,5 %.

A.9 YceTpoiicTBO 1Jis1 yMeHbIIEHHS] 00KOBBIX TENJIONOTEPh WM TEMJIONOCTYIJIEHUI
HCNBITBIBAEMOTI0 00pa3ua

bokoBrie TCIUIOMIOTCPU HUJIN TCIUIOMOCTYIUICHUSA B IMPOLECCEC HUCHBITAHHUA HOJIKHBI OBITH
OrpaHHU4YCHbBl MOCPCACTBOM H3O0JISIONHUN OOKOBBIX rpaHefI HUCIBITBIBACMOI'O o6pa3ua CJIOEM
TCINIONU3O0JIAIMUOHHOTO MaATCpUualia, TCPMUUICCKOC COINPOTUBICHUEC KOTOPOIrO0O HE MCHCC
TCPMHUYCCKOT'O COMPOTUBJICHUA 06pa3ua.

A.10 Koxyx npudopa

HpI/I60p JOJIKCH OBITh OCHAIIICH KOXKYXOM, TEMIICpaTypa BO3yXa B KOTOpOM



MOJICP)KUBACTCS PABHOM CpelHEel TeMepaType UCIIBITHIBAEMOT0 00pasiia.

[MPUJIOKEHUE b
(obsa3amenvroe)

I'panynpoBka npudopa, 0CHAIIEHHOI'0 TEIJIOMEPOM
b.1 O0mme TpedGoBaHuA

['pagynpoBky mnpubopa, OCHAIIEHHOTO TEIJIOMEPOM, CIIeAyeT MPOBOJIUTH MPU MOMOIIH
TpeX AaTTeCTOBAaHHBIX B YCTAHOBJIIEHHOM IMOPSAJKE CTaHAAPTHBIX 00pa3loB TEPMHYECKOIO
COMPOTUBIICHUS, HM3TOTOBJIEHHBIX COOTBETCTBEHHO M3 OITHYECKOrO0 KBAaplLEBOTO CTEKIIa,
OpPraHMYECKOT0 CTEKJIAa U MEHOIJIACTa WM CTEKJIOBOJIOKHA.

Pa3mepsl crangapTHRIX 00pa3lioB JOKHBI OBITH paBHBI pazMepam o0pasiia, Mo IeKaIIero
ucnelTaHuio. B mpouecce rpaaynpoBku mpuOopa Temmeparypa JIMIEBBIX —TpaHei
CTaHJapTHBIX 00pa30B JOHKHA ObITh COOTBETCTBEHHO paBHA TEM TeMIIepaTypaM, KOTOpbIe B
MPOLIECCE UCTIBITaHMsI OyyT UMEThH JIMIEBbIE IPAHU UCIBITHIBAEMOTr0 00pasiia.

Bech nuamna3on 3Hau€HUN TEPMUYECKOTO COMTPOTUBIICHHS, KOTOPBIE MOTYT OBITH U3MEPEHbI
Ha npubope, cleayeT pa3JesiuTh Ha JIBa MOAIMana3oHa;

HUOKHEW TIpaHulled TepBOro TMOJAHANa3oHa SBISETCS MHUHUMAlIbHOE 3HA4YCHHE
TEPMHUECKOTO COMPOTHUBIICHUS, KOTOPOE MOXKET OBbITh M3MEPEHO Ha JaHHOM Mpubope;
BEpXHEW TpaHUICH - 3HAUYEHHE TEPMHUYECKOrO COIMPOTUBIEHUS CTaHIAPTHOTO o0Opasia,
W3TOTOBJICHHOTO M3 OPraHMYeCKOro CTEKJIa M HUMEIOUIEr0 TOJIIMHY, PaBHYIO TOJIIUHE
o0pa3siia, MojIexkaliero HCIbITaHuIO;

HUOKHEW TpaHHIlel BTOPOro TMOJAMAana3oHa SIBISETCS BEpXHAS TpaHUILA [EPBOTO
noJaauana3oHa; BepXHEH TIpaHULEd - MaKCUMajbHOE 3HAUY€HHE TEPMHUUYECKOTO
COIPOTHUBIICHUS, KOTOPOE MOKET OBITh U3MEPEHO Ha TAHHOM MPUOOpE.

Bb.2 I'pagynpoBka npuéopa, COOPAaHHOI0 M0 ACHMMETPUYHOH cXeMe

Jlo Hayanma TpamyupoBKH CJEQyeT OLEHHTh YHWCICHHOE 3HAUYCHHE TEPMUYECKOTO
COIPOTHUBIICHUS MOAJIEKAIIETO UCTIBITAHUIO 00pa3iia M0 W3BECTHBIM CIIPAaBOYHBIM JIAHHBIM U
OTIpeNIeNIUTh, KaKOMY IMOJIIMANa30Hy 3TO 3HaYeHHE MPUHAMISKHUT. I'palynpoBKy Teriomepa
IPOBOJAT TOJILKO B 3TOM MOJIMAIIA30HE.

Ecnu TepMuueckoe CONMPOTHBIIEHHE IOJUIEKAIIETO HCIBITAHUIO 00pa3la OTHOCUTCS K
NEepBOMY TOJIMANa3oHy, I'PaAyHUpPOBKY TEIUIOMEpa MPOBOAAT IMPH MOMOLIM CTaHAApPTHBIX
00pa3loB, M3rOTOBJIEHHBIX W3 ONTHYECKOIO KBAapIEBOIO W OpraHmyeckoro crekna. Ecmum
TEPMUYECKOE COMPOTUBICHHE 00pa3la OTHOCUTCS KO BTOPOMY IMOAUANA30HY, IPaTyUPOBKY
IPOBOJAT NMPH MOMOIIHM CTaHIAPTHBIX 00Pa3lloB, U3TOTOBJICHHBIX U3 OPraHUYECKOro CTEKIa U
TEIUIOM30JISIIMOHHOT0 MaTepHara.

[Tomemaror B npubOp NEpBbI CTaHAApTHBIA o00pa3zely ¢ MEHbLIIUM TEePMUYECKUM
conpoTuBieHueM Rsi, u3MepstoT pasHOCTh Temiepartyp ATi ero JHMIEBBIX TIpaHed u
BBIXOJITHOM CHTHAJI TEMJOMepa €1 M0 METOAMKE, OMUCAaHHOW B pazjene 7. 3areM B mpuoOop
MIOMEIIAI0T BTOPOM CTaHAAPTHBIM 0Opazer ¢ OONBIIUM TEPMHUUECKUM COMPOTHBIEHUEM Rsz,
U3MEPSIOT Pa3HOCTh TeMnepaTyp ATz ero JUIEBBIX I'paHel U BBIXOHON CUTHAJ TEIIoMepa €2
no 3Toi ke Mmeroauke. [lo pesynapTaraM 3TUX HM3MEPEHMH BBIYUCISAIOT TPaJydpOBOUYHBIE
k03¢ ¢purments! f1 u f2 Termomepa o popmymnam:

(AT,

&Ry (B.1)
(AT,

&R, | (B.2)

3HauecHUE rpalyupoBOYHOTO KOB(p(I)I/ILII/IeHTa TCIIJIOMEpa, COOTBCTCTBYIOLICC 3HAYCHHUIO



TEIUIOBOTO MOTOKA, MPOTEKAIOIIETr0 uYepe3 HCHBIThIBaeMbli 0o0Opaszer] mociie yCTaHOBJIECHUS
CTAIlMOHAPHOTO TEIJIOBOTO IOTOKA, OMNPEAENSIOT IyTeM JIMHEHHOW HHTEPHOJSLIUU 10

bopmyne
. (szsz - flel )ATu
) (RSZ - Rsl)ATu +(f2 - fl)RisSZeu . (B3)

b.3 I'paxynpoBka npudopa, COOPAaHHOT0 MO0 CHMMETPHYHOM cXxeme

Metoauka onpeenenus rpaayupoBOUYHOro KodddulieHTa KaxkKaoro TernjomMepa npudopa,
COOpaHHOTO [0 CHUMMETPUYHOW  CXeMe, aHaJOTMYHAa  METOAMKE  OINpeaeTecHUs
rpaayupoBOYHOrO KoddulireHTa TermiomMepa, onucaiHo B b.2.

b.4 llepuoguyHOCTH rPAAYHPOBKH NPUOOPA

['pagynpoBka npubopa noKHA OBITH MpOBEJAEHA B TeueHue 24 4, MPeAlIeCTBYIOLIUX
WCIBITAHUIO WUJIH MOCIEIYIONIUX 32 UCTIBITAHUEM.

Ecnu cormacHo pesynbraTtaM rpajyrpoBOK, MPOBOJUMBIX B T€UEHHE 3 MeC., U3MEHEHHE
IpagyupoBOYHOTO Ko3(duimenta temnomepa He npesbimaeT =1 %, 3ToT mpubop MOKHO
rpaayupoBath OAWH pa3 B 15 anell. B 3ToM ciydae pe3ynbTaThl MCHBITAHUS MOTYT OBITh
nepefaHbl  3aKa3uuKy TOJBKO TIOCIE€ TMPOBEACHUS TPaTyUpPOBKH, TOCIEAYIOIIEH 3a
UCIBITAHUEM, U €CIIM BEJIWYUHA TPaTydPOBOYHOIO KOIPUIIMEHTa, OMPEACTIEHHOrO II0
pe3ynapTaTaM MOCIEIyIoIeld TpaaydpoBKH, OTJIHYAETCS OT BEIMYMUHBI KO3(pPuIMeHTa,
OTIPEICNIEHHOTO 10 pe3yJbTaTaM MpeabIayIei rpayupoBKy, He Oomee ueM Ha +1 %.

['pagynpoBouHblii K03 (PUIIMEHT, HCIONB3YyEeMbI MPU BBIYMCICHUU TEMI0PU3NIECKUX
MOKa3aTesel UCIBITHIBAEMOro 00pasiia, ONpeIessitoT Kak cpeaHeapudMeTndeckoe 3HaueHue
JBYX YKa3aHHBIX BEIMYMH 3TOT0 Kodduirenra.

Eciu ornuuue BenWYMHBI TpaayHupoBOYHOro KoddduiueHnta mpesbimaer +1 %,
pe3yabTaThl BCEX UCHBITAHUHN, BHIMOIHEHHBIX B MPOMEXKYTKE BPEMEHH MEXKIY dTHMH JIBYMs
IpagyupoOBKaMH, CUMTAIOT HEACHCTBUTEIHHBIMU, M HWCIBITAHUS JOJDKHBI OBITH MPOBEICHBI
MOBTOPHO.

I[MTPUJIOXXEHHME B
buboanorpagus

[1] UCO 7345:1987 Tennounzonsuus. PuznuecKkue BEIUUUHBI U ONPEIEICHUS

[2] UCO 9251:1987 Temnounzonsuus. PexxnuMbl nepeHoca Tersia U CBOMCTBa MaTEpUAIOB

[3] UCO 8301:1991 Tennousonauus. OnpenesneHUEe TEPMHUYECKOTO COMPOTUBIECHUS H
CBSI3aHHBIX C HUM TEIUIOPHU3UYECKUX IMOKa3aTeNeil MpH CTallMOHAPHOM TEIJIOBOM DPEXHUME.
[Tpu6op, ocHaIIEHHBIH TETIIOMEPOM

[4] UCO 8302:1991 Tennouzonsauus. OmnpeneneHue TEPMUUYECKOTO COMPOTUBJIEHUS U
CBSI3aHHBIX C HUM TeIulopu3ndecKkux rnokasareneit. [Ipudop ¢ ropsueit oxpaHHON 30HOM

KiroueBble cioBa: TEpMHUYECKOE CONPOTUBIEHUE, A(PQPEKTUBHAS TEIIONPOBOIHOCTS,
CTaHJapTHBIN 0Opa3zery




