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MeTtona onmpeaeJeHus TCIJIONPOBOAHOCTH HNWIMHAPUYCCKUM 30HA0M

Building materials and products.
Method of thermal conductivity determination by cylindrical probe

Jara BBenenus 1996-01-01

1 OBJIACTDH IPUMEHEHUA

Hactoammuii cranmapr pacnpocTpaHsSieTCsi Ha CTPOMUTENbHBIE MaTepHalbl W HU3AETHUsS
teronpoBogHocThio OoT 0,01 mo 2 Br/(M'K) um ycraHaBimmBaeT MeETOH ONpEACIICHUS
TEIJIONPOBOJHOCTh IWIMHAPUYECKUM 30HJOM MpPU HECTALIMOHAPHOM TEIJIOBOM pPEXHUME B
nuana3zone temmepatypsl 90-573 K, oCHOBaHHBIN Ha 3aBUCUMOCTH TeMIIEpaTypbl BHEAPEHHOTO B
MaTepuail HarpeBaeMoro Tena (MJIMHAPUYECKOrO 30HAa) OT TEIIONPOBOAHOCTH OKPYKAIOILIETO
30HJ MaTepHana.

2 CPEJICTBA UCTIBITAHU 1 BCIOMOT ATEJILHBIE YCTPOMCTBA

2.1 Jlnsa ucnipITaHUM IPUMEHSIIOT:

- WIMHAPUIECKUE 30HbI CIEAYIOMINX TUIIOPA3MEPOB:

a) quametpoM (1+0,1) mm u amunoi (200£10) MM - 171 TEIUIOM3OJISAIMOHHBIX MaTepUAIOB
tertonpoBogHocThio 0T 0,01 1o 0,2 B1/(M*K) u nuanazone remnepatypst 90-573 K;

0) nuamerpom (3+0,1) mm u mmuHOM (300+£10) MM - UIsI MATEPHAIIOB TETLIOIIPOBOIHOCTHIO OT
0,1 no 1 Bt/(m*K) B nuanazonst Temneparypst 200-350 K;

B) nuamerpoM (5+0,1) mm u mymmHOM (420+10) MM - UIsI MATEPHAJIOB TEILUIONPOBOIHOCTBIO OT
0,2 no 2 Bt/(m*K) B nuanazone temnepatypst 200-350 K;

- MUKpoBoJIbT™METp i peructpauuu I/C Tepmonapsl 30oH1a B npenenax 10-1000 mxB ¢
MOTpenHocThio He 6ornee 1 %;

- ammepMerp JUisi M3MEpEeHHs CUJbl TOKa HarpeBa 3oHjna B npeaenax 0,05-1 A ¢
norpentHoctpio He 6omee 0,5 %;

- cra0dWiam3aTop HANpsDKEHUS Ui HarpeBa IMJIMHApHYEcKoro 3oHAa. CTaOWIbHOCTH
BBIXOJHOTO HaNpsHKEHUs T0JKHA ObITh He Xyxke 0,1 % OT Tekyiiero 3HaueHus;

- CEKyHJIOMEp UIS PETUCTPAIlM MOMEHTOB BpeMeHu m3meperns J/1C Tepmonapbl 30H1a;

- DJIEMEHThl KOMMYTAIlMU JJIsl MOAKIIOUEHUs 30HI0B. KOHTaKTHl 3JI€MEHTOB KOMMYTAIMH
TOKa HarpeBa JOJIKHBI HaJEKHO paboTaTh MPH 3HAUEHUSX KOMMYTHPYEMOro Toka 1o 1 A,
KOHTaKThI 37IeMeHTOB KommyTaiuu DJ[C 1omkHbI 00ecnednBaTh HAJASKHOE TIEPEKIIIOUEeHUE MTPU
3HAYEHUH TOKa 1 MKA;

- TepMOKamMepa Uil TEPMOCTaTHpOBaHUS 00pasmoB. JlomycTumasi MOTPENIHOCTh 3aJdaHUS
TEMIIepaTypbl TEPMOCTATUPOBAHMS B TEpPMOKamepe He JOJDKHa mpeBbmath 5 K, momyctumas
MOTPEIIHOCTh TOJACPXKAHUS 3aJaHHOW TeMmIeparypbl He JomkHa ObiTh Oomee 0,5 K,
JOITYCTUMBIN TPAJMEHT [0 TepMocTaTUpyeMoMy o0bemy - He 6oiee 0,2 K/cm.

B pabGouem oObeme TepMoOKaMepsl IOKHO pa3MeIlaThCsi HE MeHee JBYX 00pasIoB.
[IpunynuTensHOE TEepeMelrBaHue BO3/AyXa JUIS BBIPABHUBAHUS TEMIIEpaTypbl B pabouem
o0beMe He JOIycKaeTcsl.

2.2 VYcTpoHCTBO 30HAA M DJIEKTpUYECKas CXeMa COEIUHEHHUs MpHOOpOB IpPUBEICHBI B
[Ipunoxenuu A.

3 HOPAJOK OJAIOTOBKH K ITPOBEJEHUIO UCTIBITAHUI

3.1 3onmamu nuamerpamu | W 3 MM ONpeAeNsIOT TEIUIONPOBOJHOCTh Ha o0Opasuax u
U3JIeNHSIX, 30HIaMU AUAMETPOM 5 MM - TOJIbKO Ha U3JIETHSIX.

3.2 Jlna ompeneneHus] TEIUIONPOBOJHOCTH H3rOTaBIMBAIOT OOpaslibl MaTepuana B BUJE
Opycka pasmepom He mMeHee 50x50x200 MM wmm nuiauHApa auamerpoMm He menee 50,0 MM u
JuIMHON He MeHee 200 MM 11 30H1a 1uaMeTpoM 1 MM, pasmepom He MeHee 65x65x250 mm - i
30H/1a THAMETPOM 3 MM.



3.3 OGpa3zer puIXJIOro, CHITYYEro W JHMCTOBOrO MaTepHaja pa3MeIaT B (GopMme, UMEIoen
pa3Mepbl B COOTBETCTBUU C 3.2 M U3TOTOBJICHHOW M3 HEMETAJUIMYECKUX MaTEpUajoB TOJIIMHON
He Oosee 2 MM.

Crernenp YIUIOTHEHHS BOJIOKHHUCTBIX MaTEpHalOB MpPH YyKIaJake B (opMax yKa3bIBalOT B
HOPMAaTUBHBIX JOKYMEHTaX Ha KOHKPETHYIO IPOIAYKIIHIO.

3.4 Pa3mep 3epeH ChITy4yuX MaTepHalioB, 3alOJHUTENS WM IYCTOT B MaTepuase He JOJKEeH
IpEeBBIIATH MATH JUAMETPOB 30H/A.

3.5 OO6pa3usl nomyckaercs HaOupaTb B BUAE Nakera (IJig JIMCTOBBIX MaTEpHUaoB) WU
M3rOTaBIMBATh U3 JIBYX HJICHTUYHBIX MOJOBUHOK, IPU TOM KOHTAaKTHPYIOLIME MOBEPXHOCTU
MOJIOBUHOK WJIM CPEJHMX CJIOEB 00paslia JOJKHBI ObITh XOPOLIO MPUTEPTHl U B HUX BHIOpaHbI
KaHaBKH JIJIsl pa3MeLLEHUs 30H/1a.

3.6 B oOpazer; 6eToHa mMpu HM3TOTOBJICHUU HE0OX0auMo 3adopMOBaTh MO IEHTPY oOpasla
HAJETYI0 Ha JKECTKUM CTaJbHOM NMPYTOK METAIIMYECKYI0 TpyOKy (rmib3y). TomdmnHa CTEHKH
THIIB3Bl TOJDKHA ObITh He Oornee 0,05 MM, 3a30p MEXKAy TMib30il U BBEJACHHBIM B HEE 30HIOM
JOJKeH OBbITh He Oosee 0,1 MM, UTHHA THIIB3BI JOJKHA OBITH HE MEHEe JJIMHBI 00pasia OeToHa.

3.7 B uznenuu u3 6eToHa B 3aBUCHMOCTH OT €ro pazMepa 3a(opMOBBIBAIOT OJIHY WM JBE
METaJIJIMYECKUE TUIIb3bl JUIMHONW HE MEHee JUIMHBI 30HJa. PaccrosiHue MexXy ABYMs I'MIIb3aMU
JOJKHO OBITH HE MeHee | M.

s 30HAa AMamMeTpoM 5 MM TOJILMHA CTEHKH T'MJIb3bl M 3a30p MEXAY TMiIb30i U 30HIIOM
JOJKHBI ObITH He Oornee 0,1 MM, A 30HAA TUAMETPOM 3 MM - COOTBETCTBOBATh TPEOOBAHUSIM
3.6.

B kene300€TOHHBIX H3JENHsIX OMYCKAaeTCsl KperieHWe TWIb3 K apMaType MHpU MOMOIIA
BSI3aJIbHOM MPOBOJIOKU, YKPEIJIEHHONM Ha 000MX KOHIIAX TWib3bl HEe gaiee 10 MM OT KOHIA; B
MeCTaX KpeIUICHHs MPOBOJOKU K TMJIb3€ HEOOXOAMMO OCYIIECTBUTH UX TEIIOBYIO Pa3Bs3Ky 3a
CYET HAaMOTKH CJIOS XJIOMYaTOOYMa)XHOH WJIM TOJMXJIOPBUHHUIIOBOH  3JIEKTPOU3OIALINN
TOJILIAHON 5 MM.

['unp3a nomkHa OBITH OKPY)KEHA CJI0EM KOHTPOJUPYEMOro OETOHA TOJILIMHON HE MEHEE 5 cM
U HE COJepIKAIero MEeTANTNYECKIX BKIIFOUCHUH.

['unp3bl crieayeT ycTaHaBIMBATh CO CTOPOHBI TOPLIEBBIX MOBEPXHOCTEN U3IENHUS.

3.8 B oOpazen nnam uzgenue u3 OeToHa 30HI BBOAAT B 3adhopMoBaHHYyIO ruibsy. Ilepen
BBEJICHUEM 30H]1a B TUJIb3Y €€ HE0OXO0IMMO MPOUYUCTUTH U CMa3aTh MAIIMHHBIM MacliOM.

3.9 Ilpu ompeneneHUH TEIUIONPOBOAHOCTH TEIUIOU30JISILIMOHHBIX MAaTEpUAJIOB 30H BBOJAT B
oOpazen, Wiu M3AENUEe IMYyTEM HUX MPOKAIbIBAHUS WM U NPEIBAPUTEIHHO MOJATOTOBJIEHHOE
OoTBepcTHE IuaMeTpoM 1 MM ¢ yueToM TpeboBaHMii 3.2.

[Tpu pa3melieHuu B U3AETUU JBYX 30HOB PACCTOSIHUE MEXKY HUMHU JIOJKHO OBITh HE MEHEe
0,8 MM.

3.10 [{nst mOBBIMIEHNUS TOYHOCTH U3MEPEHUM pPEKOMEHAYETCSl 30H/bl, OOBEINHEHHbIE OJHUM
pa3beMOM, BBOJIUTh B MJICHTUYHBIE 00pa31bl WIIN U3AETHSL.

3.11 O6pa3upbl Cc BBEJACHHBIMU B HHMX 30HJAMM pa3MeEIIalOT B T€PMOKaMmepe, yCTaHaBJIMBas
KaX/plii o0pasel Ha JIHe HeMeTaJuInYecKue onopel. PaccTosHue Mexay coceJHUMU 00pa3zlaMu
U TIOBEPXHOCTSIMU pabouero o0bema TepMOKaMephl TOJIKHO ObITh HE MeHee 1 cM.

ITpu ompeneneHUM TEIUIONPOBOJHOCTH B M3JENUAX HMX CIEAYET pa3MeEllaTb B 3aKPhITOM
MOMEILEHUH, HE MTOJIBEPTaloIeMCs BO3JAEHCTBUIO CKBO3HSKOB U MIPSIMBIX COJIHEYHBIX JTy4yeH.

3.12 O6pa3ipl U U31eNusl ¢ 30HAaMU JIOJDKHBI OBITh BbIJIEPKaHbI IPU 3aJJaHHOM TeMIiepaType
U3MEPEHU HE MeHee 2 49 JUId TEIUIOM30JALMOHHBIX MarepualoB W 4 4 - g APYTrHux
MaTepUasoB.

3.13 TennonpoBOAHOCTh ONMPEACISIIOT HE MEHEe YeM Ha JIBYyX 00pa3ax WM M3JCIHSIX M Ha
OJIHOM M3JEJINU B ClIydae Pa3MEILEHUs B HEM JIBYX 30H]IOB.



4 IOPSAOK MMPOBEJIEHUA UCIIBITAHUM

4.1 OgHOBpEeMEHHO C TYCKOM CEKyHIOMepa Ha 30HI A (mpujiokeHwe A) TOIalT TOK
HarpeBa. 3HAue€HUE TOKAa HAarpeBa JOJDKHO BBIOMPATHCS TakuM 00pa3oM, uyTOOBI 3a BpeMs
u3MepeHuii (12 MuH) NpUpOCT TeMIlepaTyphl 30H,1a HE MPEBbIILIA:

5 K - npu omnpeneneHuu TEIUIONPOBOAHOCTH BIAXKHBIX MaTEpUaoOB WIH MPU OILpPEAEICHUH
TEIJIONPOBOJIHOCTH TpU Temmneparype Huxke 280 K;

15 K - B ocTa/IbHBIX CITy4asix.

3a BpeMs UCHIBITAaHUI CUITy TOKa U3MEPSIOT HE MEHEe IISITH pa3 ¢ MHTEPBAJIOM HE MeHee 5 C.

4.2 Peructpupytot 3Hauenue I/[C Tepmomnapsl JaHHOTO 30H/Aa B IPOMEKYTKAaX BpeMeHU 4-6
1 8-12 MMH ¢ MOMEHTa Hayaja UCIbITaHU. B yKa3aHHBIX TPOMEKYTKAX, BKIKOYAs UX FPAHUILIBL,
JIOJDKHO OBITH MPOBEZeHO He MeHee maTH u3mepenuii 3/IC ¢ paBHBIMU WHTEpBAJIaMU BPEMEHU B
KaKIoM npomexyTke. [Ipu sTom uHTepBasibl Mexay MomeHTamu peructpauuu IAC 12 B
IPOMEXYTKE 8-12 MUH JOJKHBI YJJOBJIETBOPSATH YCIIOBUIO

7, =21, 1)
re T1 - UHTepBasl Mexkay MoMeHTamMu peructpauuu 3/1C B npomexyTtke 4-6 MUH.

4.3 Onpenenenue TEIIONPOBOAHOCTH 30HI0M b (mpuiioskeHue A) OCyIIECTBISIIOT HE paHee,
4yeM uepes 2 4 M0ociae OKOHYaHUsI U3MEPEHUN 30HI0M A ISl TEIUIOM30JIALIMOHHBIX MaTepUaloB U
4 4 - 715 IPYTUX MaTepUasoB.

4.4 TloBTropHOE oOmpeAeNeHUue TEIUIONPOBOAHOCTH 30HIAOM A NPOBOAST C HUHTEPBAJIOM,
YKa3aHHBIM B 4.3.

5 IPABIJIA OBPABOTKH PE3YJIbTATOB UCIIBITAHUM

5.1 BBIYMCIAIOT TEMJIONPOBOIHOCTh A; MaTepHuaja B BaTTax Ha METP-KEJIbBUH MO (Gopmylie

JUTSL TMHEHHOTO MCTOYHUKA TEIUIa TOCTOSTHHOW MOITHOCTH
A =0,055161°RE,/ AE, ()

rae | - cuita Toka HarpeBa 30H7a, A,

R - conporuBienue HarpesaTens 30812, OM/M;

Eo - 4yBCTBUTENBHOCTH TEpMOMaphI 30H1a, MKB/K;

AE - pupoct D/1C Tepmonapsl 30H1a, MKB.

Bennmunny AE paccUMTBHIBAlOT KaK Pa3HOCTh MEXIy CpPEIHUMH apuPMETHYCCKHUMHU
3HaueHusAMHU DJ1C, u3MEpEeHHBIMH B IPOMEKYTKaX BpeMeHU 8-12 u 4-6 MuH.

5.2 C nmpuMeHEHHEM CPEICTB BHIYHCIUTEIHHON TEXHUKN ONPEACIISIOT YTOUHEHHOE 3HAYCHHE
TEIUIONPOBOAHOCTH A MaTepHaja B BaTTaxX Ha MeTp-KelbBHH 1o (opmynam (3)-(5) mis 30H7a
nuamerpoM 1 MM u o popmynam (3), (4) - A 30HI0B JUaMeTpaMu 3 U 5 MM:

A=a,l A +a,+a,A +a, 1 3)
ai=b /C*+b,/C+b, +b,C+bC? 4)
bj =d, +d,T +d,T?+d,T?, (5)

rmei=1,2,3,4;j=1,2,..,5;

T - TemnepaTypa, MpH KOTOPOU OMPENEAIACh TEIIONPOBOIHOCTD, K;

C - p (c + 42 W) — o6bemHas TeroeMKocTs MaTepuana, Jx/(m>-K);

¢ - yenbpHas TeIIOEMKOCTh MaTepuaia B cyxoMm coctostauu, Jx/(kr-K);

P - IIOTHOCTH MaTepHaja B CyXOM COCTOSHUM, KI/M>,

W - BnaxHocTh MaTepuaia, % 1o macce.

TIpy IpOBEIEHHH PACcUeTOB 3HAUEHNE 00BeMHOI Teroemkoct C ymeHpmaoT B 10° pas mis
30H/1a TMaMeTpoM | MM U B 10° pa3 - 71 30HJ0B IHaMETPaMu 3 U 5 MM.

5.3 3nauyenus koddduumentoB di-0s, ucmonb3yembie is pacdera koddduimenta b npu
OTpeIeIEHNH TEIIOMPOBOIHOCTH 30HI0M JuaMeTpoM | MM, U 3HaYeHus Koddduimenton b1-bs,
UCIIONIb3YEMBbIe ISl pacueTa Kodd(uUIlMeHTa @ TPH ONpPEAeTCHUHN TETUIONPOBOIHOCTH 30HAaMU
JuaMerpamu 3 U 5 MM, IPUBEACHBI B IPUIOKEHNH [

[Iporpamma pacuera TEMIONPOBOJHOCTH HA A3bIKe belicuk mpuBeaeHa B npuiioxeHuu J1.




5.4 3HayeHMEe yIEIbHOW TEIJIOEMKOCTH MaTepuaia JOIMYCKaeTcsl 3a/1aBaTh C NOTPEIIHOCTHIO
10 30 %.

5.5 3a pe3ynbTaT HCIBITAHUS NPUHUMAIOT CpeiHee apupMeTHYecKoe 3HaUeHHE Pe3yIbTaToB
YeThIPEX MapajuleNbHbIX N3MepeHuil. [loydyenHoe 3HaYeHNE TEIIONPOBOAHOCTH OKPYIJIAIOT 10
BTOPOH 3HAYAIIECH UQPPHI.

5.6 JlanHble 00 oOpasunax Marepuaga U pe3ylbTaThl ONPEIENCHHs TEMJIONPOBOIAHOCTH
3aHOCST B )KYpHAJI PETUCTPAIMK U3MEPEHUil 10 GpopmyIie, MPUBEIEHHON B IPUIOKEHUH B.

5.7 IlorpemHOCTb METOAA ONPEACIEHUS TEIUIONPOBOAHOCTU IIPH  JOBEPUTEIBHON
BeposatHocTH 0,9 cocraBiuser 7 %.

IIPUHJIOKEHHUE A
(pexomerndyemoe)

YCTPOMCTBO WINHIPUYECKOI'O 30H/IA
U DJIEKTPHUECKASI CXEMA COEJIMHEHMSI IPUBOPOB

YCTpoHCTBO 30HAA M JJIEKTpUYECKash CXEMa COEJUHEHHs NpUOOpOB IpH ONPEIEIICHUU
TEIUIONPOBOAHOCTH IIPECTABIEHBI HA PUCYHKE 1.
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PI/ICYHOK 1- YCTpOﬁCTBO 30HAa U JJICKTPHUICCKAA CXEMa COCAUHCHU A HpI/I60pOB

30H] COCTOUT U3 KOpIyca (METaNIMYeCKOW TpyOKH), PyKOSITKHU, 3JIEKTPOHArpeBaTels B BUE
CJIOKEHHOI'O IOMNOJaM 3MaJIMPOBAHHOIO MPOBOJA W3 CILIaBa CONPOTHUBIIEHUS U IPOBOJIOYHOU
TE€pMOIIapBhl.

Kopnyc 3oHzma guamerpoM 1 MM M3rOTaBIMBAaIOT W3 HHUKeneBoW TpyOku 1x0,15 mwm.
Harpesarens 1 TepMonapy M3roTaBJIMBAIOT U3 SMAJIMPOBAHHON MPOBOJIOKU auaMeTpoM 0,2 MM.
TomnmuHa HYManeBOro MOKPHITUS TOJDKHA OBITH B mpeaenax 10-20 M.

Kopnyc 30H10B auamerpamMu 3 U 5 MM U3rotaBiuBaioT U3 TpyOok 3x0,2 m 5x1 mMm u3
HEp)KaBeIolllell CTaJld, HarpeBaTeld M TepMOMapbl - M3 OHOMAJIUPOBAHHBIX MEIHBIX U
KOHCTaHTAHOBBIX IPOBOJIOK AuameTpom 0,35 mm.

DneKTpoHarpeBareilb pa3MelieH B KOpITyce MO BCEM ero JIMHE, B 30HE PYKOSTKH K HEMY
IIPUCOEANHEHBI MEIHBIE BBIBOJHBIE ITPOBOA TOTO KE AMAaMETpa, YTO U Harpesareib. Tepmomnapa
BBEJIEHA B KOPITYC J0 CEPEIMHBbI sl 30HA0B AUaMeTpaMu 1 U 3 MM U HE J0XOJd 75 MM JI0 €ro
KOHIIA - JJIs 30H7Aa JuaMeTpoM 5 MM. CB0OOIHOE BHYTPH KOpITyca MPOCTPAHCTBO JJISi 30H/IOB
auaMeTpamu 3 U 5 MM J0JKHO OBITh 3amojHeHo crutaBoM Byma wiu Pose. Ecnu pykosiTka 30812
BBINOJIHEHA M3 METaJuIa, MEXIY KOPIIYCOM 30HJA U PYKOSTKOH JOJKEH OBITh pa3MeIIeH CIOoN
HEMETAJUIMYECKOT0 MaTepralla TOJIIMHON HE MEHEE 2 MM.



Hns ynobctBa u3MmepeHuid 30HABI A W b J0mKHBI OBITh OOBEIMHEHBI B Mapy C
nuddepeHnraIbHO COSTMHEHHOW TepMOMNapoid W UMETh OOIIMK BBIBOJ DJIEKTpOHArpeBaTeleH.
JBa BriBoma tepmonap (TA u Tb) u Tpu BeiBoma HarpeBarenedd (HA, Hb u HO - oGmwuii)
IPUCOEIUHSIOT K 3JeKTpopazbeMmy [[/]. JInnHa BBIBOAHBIX IPOBOJOB OT PYKOSATKH 30HJAA 10
pasbeMa Jo0KHA ObITh 1-2 M. BbIBOAHBIE MpOBOAA CleqyeT pa3MellaTh B METaJUTMYECKOU
OIJIETKE C BBIBOJIOM €€ Ha KiieMMy «3emiisi». s oOpa3oBanus nuddepeHInalbHON TepMOonaphbl
OJTHOMMEHHBIE JIEKTPOAbI 00CHX TEPMOIap 30HJa HEOOXOJUMO COCIUHHUTH Y AJIEKTPOpa3beMa
111.

Brixon crabunuzaTopa HampspkeHust (IOCTOSHHOrO wiu rnepeMmeHHoro Ttoka) CH ¢
[I0CJIEI0BATENIBHO OJICOEMHEHHBIM aMIIEpPMETPOM A MOAKIIIOYEH IOCPEACTBOM pazbeMa /12 k
OJIHOMY M3 HarpeBaTeliell iphl 30H10B. Bb160op 30H1a (A win B) oCyIIecTBISIOT P TOMOIIU
nepexiroydaresis B3, KOTOpblii OJHOBPEMEHHO MEHSET MOJISPHOCTh MOJKIIOUEHHUsS TepMOonapsl K
MHUKpOBOJIbTMETpY MKB B ciaydae pabotel 30H1a b. Pesucrop R1 sBisieTcss SKBHBaJCHTHBIM
HarpeBaTeNio 30HJa CONPOTUBIEHHWEM; HAa HEro 3aMKHYT crabwin3arop HanpsbkeHus CH Ha
BpeMsl IporpeBa NpuOOpOB W MexIy wu3MepeHusMu. [lepexmiodenuem Bl OCYIIECTBISAIOT
1oJavy ToKa Ha HarpeBaTellb 30H/a.

Bxox  MuKpoBOIBTMETpa  IIOCTOSIHHOTO  TOKa MKB  NOAKIIOYEH  IIOCPEICTBOM
nepekirovaresniel B2, B3 u KoHTakToB pazbema [[/2 x Ttepmomape 3oHAa. [Ipu nomomm
nepexroyaTenst 52 MUKpOBOJIBTMETP MEPEBOJAT B PEKUM HACTPOMKHU HYJIS.

IIPH/IOKEHHUE b
(obs13amenvhoe)

OCHOBHBIE TPEBOBAHUS K TIOBEPKE HUJIMHAPUYECKOI'O 30HIA

[Ipu moBepke 30HAA OMPEACNSAIOT BEIHMYMHY OTHOCUTENIBHON MOTPEIIHOCTH W3MEPEHHS
TETUIOTIPOBOAHOCTH,  BBIUYMCIIEHHYIO  OKCIIEPUMEHTAIbHO 10  CTaHJapTHBIM  o0Opasiam
tertonpoBogHocTd (CO), aTTecTOBaHHBIM B YCTaHOBJIEHHOM mopsake. OOmiue TpeboBaHUs K
CO - mo I'OCT 8.315-91 I'CH. Crangaptabie oOpa3iibl. OCHOBHBIE TOJOXKEHUSI, TOPSAIOK
pa3paboTKu, aTTeCTaIlH, YTBEPKACHUS, PETUCTPALIUN U TIPUMEHEHUSI.

[ToBepky 30H1a HEOOXOIUMO TPOBOJUTH MPU Y4acTUH [ OCyIapCTBEHHBIX METPOJIOTHUECKUX
ci1yx0, MexxmoBepouHblif HHTEPBAJ JIOJIKEH ObITh He Ooiee 3 JeT.

[ToBepka 30HIa BO BCEM JMana3zoHe U3MEPEHUH JTOJKHA OCYIIECTBIISATHCS HE MEHEE YeM I10
tpem CO c pa3inuuHbIMH 3HAYCHHUSIMH TEIUIOMPOBOJHOCTH, H3TOTOBJICHHBIM, HampuMep, W3
MIEHOMOJIMCTUPOIIA, TIOTMMETHIIMETaKpHIIaTa, KBapieBoro crekia. [Toepka 3oa1a mo CO ogHOTO
3HaYeHHUs TEIUIOMPOBOAHOCTM Aco JacT MpaBa aTTecTallMM 30HJAa B  JHala3oHe
terutonpoBogHocTd A1 = 0,33 Aco - 3 Aco.

JlomyckaeTcss TpHM WCIOJB30BAHWM 30HAAa B Yy3KOM JIMAlla30HE W3MEPEHUH TOBEPKY
BBIMONHATH 10 CO 0IHOTO 3HAYEHHUSI TETIONPOBOAHOCTH.

Bo Bcem TemmeparypHOM Juana3oHe W3MEPEHUH TETUIONPOBOJIHOCTH MTOBEPKa 30HAa JTOJKHA
MPOBOAMTHCA HE MEHEE YeM B TpeX TEeMIIepaTypHBIX TOYKaX; B CpelHE 30HE AHMama3oHa U IO
ero kpasm B 20 % OT 3HaYCHUH TpaHUIl JUaTla30Ha.

Ecnu 30HI mpenHasHaueH Jjsl  OINpENENIEHUs TeIJIONPOBOJHOCTH NPU  HOPMAaJIbHOU
TeMIlepaType, JOIMYCKaeTCs €ro MOBEPKa TOJBKO mpu TemiepaTtype (298 + 5) K.

Ecnu moBepka mpoBoamiack Npu ofHOW Temmeparype usmepeuid mo CO pazauuHON
TETUTOTIPOBOAHOCTH, 33 OTHOCHUTEIIFHYIO TOTPEITHOCTh W3MEpPEHHH CleayeT NpUHUMAThH
HanOoJIbIIIee 3HaUeHUEe MOTrPEUTHOCTH n3Mepenuit kaxaoro CO.

Ecnmu moBepka mpoBOAMIIACh TPU HECKOJIBKHX TEMIEpaTypax M3MEpEeHHi, 3a MOTPEIIHOCTh
pe3yjibTaTa MPUHUMAETCs cpeaHee apu(pMEeTHYecKoe 3HAueHHE IOTPEIIHOCTEH Mpu Kaxaoi
TEMIIEpaType U3MEPEHUM.

[TorpemHocTs pe3ynabTara 4eThIpeX oIpeneneHuil TemaonpoBogHoctd CO He JoMmKHA
npesbimath 4 %, pa3dpoc pe3ynbTaToB €AUHUYHBIX U3MEPEHUH J0KeH ObITh He Oosee 7 % OT
aTTeCTOBAHHOTO 3Ha4YeHus TeronpoBogHocTH CO.
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I1PH/IO’KEHHUE B
(unghopmayuonnoe)

®OPMA TABJIUIIBI J1JISI BEAEHUS 3AITACEM B )KYPHAJIE
PETMCTPAIIMA U3MEPEHUI

Howmepa |I[locraBmuk [ Haumeno- |Temnepaty-| IlnoTHocTs | VYaenbHas Bnaxnocts |Temnonpo-|IIpume-
30HI0B | 00pa3noB BaHHE U pa Marepuana | TEMIOEMKOCTh | MaTepuaia | BOAHOCTH | YaHHE

Mapka UCTIBITaHUK | p, kr/mM® | MaTepuana c, W, % Marepuana

MaTepuaia T,K Jx/(xr-K) A,
B1/(M'K)
1 2 3 4 5 6 7 8 9
IIPH/IO/KEHHE I
(obs3amenvhoe)

3HAYEHUSA KOO®PUILIMEHTOB d 1J151 30HJAA IUAMETPOM 1 mm

dy

d>

ds

ds

ai

b; —5,264912-10~*
b, 8,192884-107°
bs 2,908496-10~"
bs 4,801413-10°
bs 1,466467-10'2

9,298950-108
—2,208323-10°7
—7,439792-10°8
2,011094-101
—1,108187-10-%3

7,460507-10-°
—6,924561-10-10
1,944416-10-10
—2,966512-10-13
7,572601-10-16

-1,258118-10-
1,543708-10-12
—2,000361-10-13
5,147135-10716
—1,072936-10-18

az

b: 7,529694-102

b, —1,119937-102
bs —5,328111-10~*
b 4-5,595799-10~7
bs —1,214982-10-°

-1,233433-103
3,067699-10*
4,140791-10°°
—6,642407-108
7,600441-101

2,085300-10°°
—5,824644-10~"
-1,012855-10-"
1,875572-10-10
—2,394873-10-13

—1,093406-10-°
3,848859-1071°
8,990343-101*
-1,885517-10-13
2,520323-1016

as

b1 —3,106465

b, 3,598126-10*
bs 1,003886

bs 1,992789-10°5
bs —3,178875-10-%

1,176927-102
-1,912008-103
1,190298-10*
—3,347174-10°
—1,076759-10-%0

—-3,431803-10°°
4,340167-10°°
—2,732335-10°7
—2,250579-10-10
8,858746-1013

3,304641-10°8
—3,495677-10°°
2,090454-10-1°
4,974324-10°1
—1,349945-10-1°

s

b; 1,873263-107!
b, —2,948811

bs 4,817911-102
bs —2,444594-10~
bs 3,342744-10”7

—3,948442-102
5,377334-103
—2,601051-10~*
6,468640-10-8
3,241060-10-1°

1,395332-10*
—1,368204-10-5
5,785622-10~"
5,316976-10-1°
—2,837465-10-12

-1,613696-10-"
1,387906-108
—4,683022-10-1°
-1,164867-10-12
4,066818-10°

3HAUYEHUSA KOOY®OULIUMEHTOB b VIS 30HJAA TUAMETPOM 3 mm

b: b, bs b4 bs
ai|-1,140412-10-3 1,970453-10-3 —2,248353-10-3 1,881465-10 —-5,603005-10-°
a»|-7,850611-10-° 1,487609-10-2 5,145511-10-2 —4,23268-10-3 1,009902-10*

das
da

7,231279-10°3
—3,064699-10—*

—2,141416-102
—1,855334-102

1,08263
7,882954-10°°

-1,650732-103
—2,672207-103

1,877744-10-5
1,249825-10*

3HAYEHUSA KOO®PULIUMEHTOB b JIVIS1 30HJAA TUAMETPOM 5 mm

b: b, b3 b4 bs
a1(0,2719263 —0,1214019 7,948724-10-° —2,248915-10* —2,121039-10-°
a2 (1,776974 8,976666-10"° 1,606757-10"° 4,189064-10-3 —2,181071-10*
az [—41,63453 13,39313 —1,488281-10-3 5,453655-10-° 1,062015-10-3
as |—0,0178708 —1,389932-10-? —8,105834-10? 5,701583-10-° —1,278852-10*




IIPHJIO’KEHHE /T
(ungopmayuontnoe)
IMPOI'PAMMA PACYETA TEILIOITPOBOJHOCTH
10 REM

20 REM |IIporpamMma pacuera TerionpoBogHoctd mo gopmynam (3) - (5)
30 REM |ais 30812 auameTtpom 1 MM u o popmynam (3), (4) - 11 30HI0B
40 REM |muametrpamu 3 U 5 MM

50 REM

60 OPTION BASE 1

70 REM BBox B onepatuBHyto namsth ko3ddurentos d u b

80 DIM A[4], B1[20], B3[4,5], B5[4,5], D[20,4]

90 FOR K=1 TO 20 Beox d ans 3012 inametpom 1 Mm

100 FORJ=1TO 4

110 READ DI[K,J]

120 NEXT J

130 NEXT K

140 FORK=1TO 4

150 FOR J=1 TO 5 BBon b mist 30112 muamerpom 3 MM

160 READ B3[K,J]

170 NEXT J

180 NEXT K

190 FOR K=1 TO 4 BBox b myst 30112 muamerpom 5 MM

200 FORJ=1TO 5

210 READ B5[K,J]

220 NEXTJ

230 NEXT K

240 REM

250 REM | BBo1 HCXOIHBIX TaHHBIX

260 REM

270 PRINT:PRINT

280 LPRINT:LPRINT

290 PRINT "UCXOIHBIE JAHHBIE"

300 LPRINT "MCXOIHBIE JAHHBIE"

310 INPUT "IMAMETP 30HIA, mM"; DP

320 LPRINT "OIUAMETP 30HJA, mm"; DP

330 INPUT "TEMITEPATYPA UCIIBITAHUI, K"; T

340 LPRINT "TEMIIEPATYPA UCIIBITAHUU, K"; T

350 INPUT "BJIAXKHOCTH MATEPUAIJIA, %”; W

360 LPRINT "BJIAXXHOCTb MATEPUAJIA, %"; W

370 INPUT "TUIOTHOCTb MATEPUAJIA, kr/m"; RO

380 LPRINT "TIJIOTHOCTbh MATEPUAIJIA, xr/m>"; RO

390 INPUT "TEITNIOEMKOCTb MATEPUAIJIA, JIx/(xr-K)"; C
400 LPRINT "TEINIOEMKOCTb MATEPUAIJIA. Ix/(xr-K)"; C
410 INPUT "TEIUIOIPOBOTHOCTD ITO ®OPMVJIE (1), Br/(m-K)"; LL
420 LPRINT "TEIUIOITPOBOJHOCTD ITO ®OPMVIIE (1), Br/(Mm-K)"; LL
430 REM

440 REM | Pacuet 06HeMHOIi TENI0eMKOCTH MaTepHaa |
450 REM

460 CO=RO* (C + 42*W)/1000

470 IF DP=3 THEN 620

480 IF DP=5 THEN 690




490 REM

500 REM | Pacuer Temmonposoasocts 1o hopmynam (3) - (5) |
510 REM

520 FOR K=1 TO 20

530 B [1,K]=D [K,1] + D [K.2]*T + D[K,3]*T~2 + D[K,4]*T"3
540 NEXT K

550 N=0

560 FOR M=1TO 4

570 A[M]=BI1 [M + N]/CO"2 + B1[M+N+1]/CO+B1[M+N+2]
580 A[M]=A[M]+BI [M+N+3]*CO+B1[M+N+4]*CO~2

590 N=N+4

600 NEXT M: GOTO 750

610 REM

620 REM Pacuet temmonpoBogHocTr mo dopmynam (3), (4) mis 30H7a
JTUaMETPOM 3 MM

630 REM

640 CO=CO/100
650 FORK=1TO 4
660 A[K] = B3 [K,1]/CO"2 + B3[K,2]/CO + B3[K,3] + B3[K,4]*CO + B3[K,5]*CO"2
670 NEXT K: GOTO 750

680 REM

690 Pacuer temnonpoBogHocTH O Qopmynam (3), (4) i 30HIA
REM JTUAMETPOM 5 MM

700 REM

710 CO=CO/100

720 FOR K=1 TO4

730 A[K]=B5 [K,1]/CO~2 + B5 [K,2]/CO + B5 [K.3] + B5 [K,4]*CO + B5 [K,5]*CO*2
740 NEXT K

750 L=A[1]/LL + A[2] + A[3]*LL + A[4] + LL"2

760 PRINT

770 LPRINT

780 LPRINT "PE3VJIbTAT PACYETA:"

790 LPRINT "PE3VYJIbTAT PACUETA:"

800 PRINT "TEITJIOITPOBOJHOCTbB ="

810 LPRINT "TEILJIOITPOBOJIHOCTH ="

820 PRINT USING "#.# ##";L;

830 LPRINT USING "#.# # #";L,;

840 PRINT "Bt/(m-K)"

850 LPRINT "Bt/(m-K)"

860 GOTO 270

870 REM 3nayenus koddduimenTos a u b:

880 DATA -5,264912E-04; 9,29895E-08; 7,460507E-09; -1,258118E-11
890 data 8.192884E—05' u T.1. B COOTBETCTBHUH C JJAHHBIMHU TPUIIOKEHUS [
1150 END

JAHHBIE JUISA TECTUPOBAHUSA ITPOI'PAMMBI
ITpumep 1

VICXO/HBIE TAHHBIE
JIMAMETP 30H/IA 1 mm



TEMIIEPATYPA UCIILITAHUIA 95 K

BJIAXXHOCTb MATEPHUAIJIA 3 %

[JIOTHOCTb MATEPHAIJIA 30 xr/m®

TEIUIOEMKOCTb MATEPHAJIA 1100 Jix/(xr-K)
TEIUIOIIPOBOJIHOCTD 10 ®OPMYVY/JIE (1) 0,0089 Br/(m-K)

PE3VJIbTAT PACYETA:
TEIUIOITPOBOJHOCTbB = 0,011 Bt/(M*K)
IMpumep 2
NCXOIOHBIE JAHHBIE

JIUAMETP 30H/IA 1 mm

TEMITEPATYPA UCTILITAHUM 573 K

BJIAXKHOCTb MATEPHAIJIA 0 %

[JIOTHOCTb MATEPUAJIA 300 kr/m®
TEIUIOEMKOCTb MATEPUAJIA 1000 [x/(xr-K)
TEIUIOIIPOBOJIHOCTB 10 ®OPMVIJIE (1) 0,29 Br/(m°K)

PE3VYJIbTAT PACYETA:
TEIUIOITPOBOJIHOCTS = 0,298 B1/(M*K)
IIpumep 3
NCXOIHBIE TAHHBIE

JTUAMETP 30HJIA 3 MM

TEMIIEPATYPA UCIIBITAHUI 293 K

BJIAJKHOCTb MATEPUAJIA 0 %

[UDIOTHOCTH MATEPUAIJIA 1180 kr/m®
TEIIJIOEMKOCTB MATEPHAJIA 1450 JIx/(xr-K)
TEITJIOITPOBOJTHOCTbD ITO ®OPMYVIJIE (1) 0,165 Bt/(M°K)

PE3VJIBTAT PACUETA:
TEIUIOITPOBOJIHOCTS = 0,180 B1/(M*K)
IIpumep 4
NCXO/JHBIE JAHHBIE

JIMAMETP 30H/IA 3 Mu

TEMIIEPATYPA UCTIBITAHUIA 200 K

BJIAXXHOCTb MATEPHUAIJIA 5 %

IJIOTHOCTb MATEPHAJIA 400 kr/nm?

TEIUIOEMKOCTb MATEPHAJIA 800 Jix/(kr-K)
TEIUIOIIPOBOJIHOCTD 10 ®OPMVIJIE (1) 0,097 Br/(m°K)

PE3VJIBTAT PACUYETA:
TEIUJIOITPOBOJHOCTS = 0,132 B1/(M-K)
IIpumep S
NCXO/JHBIE JAHHBIE

JTUAMETP 30HJIA 5 MM

TEMITEPATYPA UCIIBITAHUI 293 K

BJIAJXKHOCTH MATEPHUAJIA 12 %

I[UDIOTHOCTH MATEPUAIJIA 1100 kr/m®

TEIVIOEMKOCTb MATEPUAJIA 840 Jix/(xr-K)

TEIIOITPOBOJJHOCTH IO ®OPMVIJIE (1) 0,43 Br/(M°K)
PE3VJIbTAT PACYETA:

TEIIOITPOBOJJHOCTD = 0,455 Bt/(M°K)




KuroueBrble ci10Ba: TEIIONPOBOIHOCTD, IMINHAPUYECKUI 30H, HECTALMOHAPHBIN TEMII0BON
PEKHUM, CTPOUTEIIBHBIE MAaTEPUAIIBI U U3IEIHS



