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MEXTOCYJAAPCTBEHHLEBLBBHA CTAHAAPT

MATEPAAJIbI 1 U3AEJING CTPOUTEJIDHbLIE

Meroa onpeaesenus TENIONPOBOAHOCTH IMIMHAPHUYCCKUEM 30HIOM

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

Iata sBenenus 1996—01—01

I OBJACTL NPUMEHEHMHA

Hacrosiuit ¢cTaHnapr pacnpoCTpaHsIETCS HA CTPOMTEILHBIE MATEPHAJIR M
u3neansa TtemwnonposogHoctbio or 0,01 go 2 Br/(M -K) »m ycramasnmsaer
METOH ONpEACHACHMS TEIUIONPOBOAHOCTH IWIMHAPHUYECKMM  30HAOM  IIpH
HECTALMOHAPHOM TEIUVIOBOM pexXuMme B auanaso”He temmeparypm 90—3573 K,
OCHOBAHHBIM HA 3daBHCHMOCTH TEMIOEPATYpH BHEAPECHHOIO B Marepua

HarpesaeMoro Tesna (LWIMHAPUYECKONO 30HId) OT TEIUIONPOBOAHOCTH OKpY-
XKAKOLIENO 30HA Marepuana.

2 CPEACTBA UCIHBITAHUN U BCINIOMOTATEJABHLIE VCTPOUCTRA

2.1 Ing UCNBITAHUN NPUMEHSIOT:

— HOWJIWHAPHUYECKHE 30HJAB CAEAVIONUX THUIIOPA3MEPOB:

a) nauamerpom ((1+0,1D) MM wun agaumson (200+10) MM — npng
TEIJIOU30JSIIMOHHBX MaTtepuaaos TtemionpopoaHocterd ot 0,01 no 0,2
Br/(Mm-K) B nuanazone remmneparypnt 90—573 K;

0) mmamerpom (3x0,1) MM wm mmmeon (300+10) MM -— maa
matepuanos tenonposoanocteio or 0,1 go 1 Br/(M-K) B amanasone
remneparypsl 200—350 K;

B) amamerpoM (5+0,1) MM w pmweon (420x10) MM — nng
MaTepranos reronposoasocteid or 0,2 go 2 Br/(Mm:-K) B amanaszone
remneparypst 200—350 K;

Hananue odunuannvlioe

]
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-— MHUKpPOBOJAbTMETP pns peructpauun IJC Ttepmonmapbl 30HA3Z B
npenenax 10—1000 mxB ¢ norpemiHocTbio e Qonee | %

— aMIEpMETP IJIS M3MEPEHHs CHJIbI TOKA Harpesa 30HAA B mpcaesax
0,05—1 A c norpemnocreio He 6osiee 0,5 %;

— cTabuan3aTop HANpsSXXKEHUd IS HArpesa LMJIMHIPUYECKOro 30HJA.
CtabuabHOCTD BBIXOAHONO HAmpsKeHus AoaXHA Owbite He xyxe 0,1 9%
OT TEKYIIEro 3HAYECHHS;

— CEKYHAOMEpP OIS perucrpauuyd MOMCHTOB BpemMenu uamepeHus OJ1C
TEpMOMaphl 30HAA;

— 3JIEMEHTH KOMMYTAaUMH A9 [OOJKJIUEHHI 30HJ0B. KOHTAKThHI
9JIEMEHTOB KOMMYTALMH TOKA HarpeBa [OOJIXHBLI HagexHo paborath npH
3HAYCHMAX KOMMYTHpyeMoro Toka 1m0 1 A, KOHTaKThl 3JIEMEHTOB
kommytauun O C ponxusl obecrieunBaTh HageXHOE MEPEKTIOUYSHHUE IIPH
3HAYeHUH TOoKa 1 MKA;

— TepMoKaMmepa s TepMocratdpoBanus oOpasuos. Honycrumas
MOrpCIIHOCTL 33JaHMUY TEMIEPATYpPbl TEPMOCTATHPOBAHHMS B TEPMOKAMEPE
HE J0/KHA npesnimiath 5 K, ponycruMas norpeiHocTbh MNOOAEPXAaHHUA
3aJlaHHON TeMIepatype He aogxHa OwTh Oosnee 0,5 K, monycrumbiit
rpagMeHT Mo TepMoctaTupyeMoMy obbemy — He bGonee 0,2 K/cm.

B pabouem oObemMe tepMokaMephl NOMXKHO pa3MEIIaThCd HE MeHee
nByx oOpasuoB. [IpunygurenpbHOe nepeMeliMBAHHE BO3AyXa IJISI BbipaB-
HUBAaHUS TEMIIEpaTyphl B paboueM o0beMe He HOMyCKaeTcs.

2.2 YCTpOHCTBO 30HAA M JeKTpHueckas cxeMa coeamHeHus npubopos
npuseneHbl B [lpunoxenun A.

3 MOPAAOK HOATOTOBKH K NPOBEJEHHWUHK) HUCIIBITAHUA

3.1 3onpamu puamerpamMu 1 ¥ 3 MM onpeaeasioT TEIUIONPOBOAHOCTH
Ha oOpasuax M H3OeJIHsIX, 30HAAMH [OHAMETPOM 5 MM — TOJIBKO Ha
H3ETHAX.

3.2 Jlna onpeneJicHUS TCIVIONPOBOAHOCTH H3rOTAaBJAMBAIOT 00pas3libl
MaTepuana B Buae Opycka pasmepoM He MeHee S0x50x200 MM mau
uuauKapa auamerpom He Menee 30,0 mm u pnudon He meHee 200 MM
AN 30HAA AUaMeTpoM 1 MM, pa3MepoM He MeHee 05%65x250 mm —
o9 30HAA AMAMETPOM 3 MM.

3.3 OOpasen pHIXJ0Oro, CHNyyero M JIMCTOBOrO MaTEpHa/a Pa3MEIaloT
B (¢opMme, HMewolIei pasMepsl B COOTBETCTBHM C 3.2 M M3rOTOBJIEHHOH
M3 HEMETAJUIMUYECKMX MATEPHAJIOB TOJIMMHON He Oosiec 2 MM.

CrencHb yIIOTHEHUS BOJIOKHHMCTBIX MATEPHAJIOB MNPH YKJIAAKE B
¢dopMax yKasbiBalOT B HOPMAaTHBHBIX [JOKYMCHTAX HA KOHKPETHYIO
I pOAYKIHIO.
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3.4 Pa3smep 3epeH ChIMYYHX MATEPHUAJIOB, 3AMOJIHHUTENAS HMAH NYCTOT
B Marepuaje He AOJDKEeH MNPEBbILATh NYTH AHAMETPOB 30HAA.

3.5 O6pasun ponmyckaercd HalbupaTh B BHAE NakeTa (/g JIMCTOBHIX
MAaTepHyanoB) WIM M3rOoTaBJMBATD H3 ABYX HMACHTHUHBIX NOJIOBMHOK, TNPH
3TOM KOHTAKTHPYIOUIME MMOBEPXHOCTH IMOJOBHHOK WIH CpPEJHHUX CJIOEB
o0pa3na HO/KHBI ObITh XOPOIIO MPHTEPTHI M B HUX BHIOPAHH KaHABKH
A pa3Memesus 30HAA.

3.6 B obpazeny OeroHa NMpd M3rOTOBJAEHHMM HeobxomuMmo 3adopMmoBaTh NO
ueHTpy o0pasla HageTyld Ha JKECTKMHM CTAIbHOH NPYTOK METAJUIHYECKYIO
TpyOky (rwib3y). TomumHa CTEHKM rab3W aoJkHa Obite He Gosee 0,05
MM, 3a30p MEXIY FWib30i M BBEIEHHHIM B HCE 30HAOM AQDXKEH OhITh He
donee 0,1 MM, JiMHA rmb3bl JWDKHA ObITh HEe MEHee IMHM obpasna OeToHa.

3.7 B wusgmesmn wu3 OeroHa B 3aBHCHMOCTH OT €ro pasMmepa
3a(pOpMOBERIBAIOT OIHY HJIA ABE METAJIJIMUECKHE I'MJIb3hl JJIMHOK HE MCHEE
HNMHBL 30HAA. PaccrogHue MeXxay IByMS TI'ib3aMM JOJAXHO OHTbh He
MeHee | M.

[Ing 30HIa AuaMeTrpoM 5 MM TOJUIMHA CTEHKM THJb3kl M 3a30p MEXAY
FMJIb30M M 30HAOM AOJIKHBI ObITh He 6osnee 0,1 MM, a9 30HAA AHAMETPOM
3 MM — COOTBETCTBORATh TpeboBaHuaMm 3.0.

B xene300eTOHHBIX WM3AENMIX MOMYCKAETCS KpEIUIEHHE TI'wib3 K
apMatType TNMpH NHOMOIIM BA3aJIbHOM IPOBOJIOKM, VKPEIUVIEHHOM Ha oboux
KOHLAX TWib3bl He panee 10 MM OT KOHLA; B MECTax KperieHUd
MPOBOJIOKM K T'WJb3€ HeOOXOAMMO OCYIIECTBUTH HX TEIUVIOBYIO PAa3BA3KY
3a CYET HAMOTKM CJIOA XAOMYaTroOyMaXkHOM WM TNOJUXJIOPBHHUIOBOM
INEKTPONIONSIIIHN TOJUMHOA S5 MM.

'unbsa ponaxuHa OBITh OKPYKEHA CJI0EM KOHTpoJHUpyemoro OetoHa
TOMMHOYW HE MCHEE J CM M HE COAEPXKAIIErc METANINYECKUX BKIHUCHHUHN,

['mabp3pl caeayer yCTaHABJAMBATL CO CTOPOHB TOPLEBBIX TOBEPXHOCTEH
H3nennd.

3.8 B obpascy uan usgeave u3 6eToHa 30HA BBOAST B 3athopMOBAHHYIO
riunb3y. llepen BBepeHmeM 30HAA B T'MIb3Y €€ HEOOXOXMMO NPOUUCTHUTH
M CMa3aTh MAalIWHHBIM MAacJoM.

3.9 Ilpu onpeneneHuyn TENJONPOBOAHOCTH TCHJION3OJMAIMOHHBIX MaTe-
pUANOB 30HA BBOAAT B o0pasen MAM M3HEJHE NMYTEM WX IPOKAJbIBAHKIA
AU B TIPCABAPUTENBHO TIOANOTOBJIEHHOE OTBEpPCTHE auamMerpoM | MM ¢
yueToM Tpebosanmi 3.2.

[Ipy pazMmemieHuM B M3JCJAMW ABYX 30HAOB PACCTOSHUE MEXHAY HUMH
noxHo OwiTe He meHce 0,8 MM,

3.10 JIns noBulmeHusg TOYHOCTH H3IMEPEHMH PEKOMEHAYETCH 30HIHI,
0OheIMHEHHDbIE OOHHUM DPAa3bEMOM, BBOAUTH B HICHTHYHHE OOpasubl WIH
V3JIENIVid.

3
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3.11 OOpasupl ¢ BBEOACHHBIMM B HHMX 30HAAMH pa3MEIalT B
TEPMOKaMepe, YCTAHABJAMBAS KaXAbH obpasel, Ha ABE HEMETAJIHYECKHE
onopnl. Paccrosuue wmexay cocemHuMH o0pasnaMH B [OBEPXHOCTSIMH
pabouero obbemMa TepMmokaMepn HONXHO ObiTh HEe MeHee | cM.

Ilpu onpepeneHuMH TENJONPOBOAHOCTH B M3AC/AMAX HX CJCAyer
pasMemaTh B 3aKPHITOM I[MOMEILIEHHH, HE MOABEPrariieMcsi BO3ACHCTBHIO
CKBO3HSKOB H MNPSIMbIX CONHEUYHBIX JIyUEH.

3.12 O6pasun u H3ACAHA C 30HAAMH JOJIXKHB OBITb BHIAEPXAHBI IPH
3aJaHHOH TeMnepaTrype H3MEpeHHil He MeHee 2 4 [ TEenJIOM30JISSL M-
OHHBIX MaTepuasioB U 4 4 — AN APYrdX MaATEpPHAJIOB.

3.13 TenaonpoBogHOCTh ONpEAE/IsHOT HE MEHEE YEM Ha ABYX o0pasuax Wi
H3AUSX M HA ONHOM M3JE/MUA B JIyyae pa3MELICHMS B HEM ABYX 30HJIOB.

4 MOPSIOK NMPOBEAEHUSY MCIIBITAHUH

4.1 OpHOBpEMEHHO C MYCKOM CEeKYHAOMEpa Ha 30HA A (mpHIOXEHME
A) nopaxT TOK HarpeBa. 3HAaueHHE TOKA Harpesa OOJKHO BbiOMpaThcs
TakuM ofOpa3om, utoOb 3a Bpemsa wu3sMepeHnit (12 muH) npupocr
TEMIECPATYPbl 30HAA HE IPEBBLILIA:

S K — npu onpeaencHuM TEenJoNpOBOAHOCTH BJAXHKIX MaTEpH-
aJJOB WM NPH ONPEAECNCHHMHM TENJONPOBOAHOCTH INPHM TEMIEpPAType
Huxe 280 K;

15 K — B ocranbHHX Ccayyasx.

3a BpeMs HCHHITAHMW CHIY TOKA HM3MEPAIOT HE MCHEE MATH pa3 ¢
HHTEPBAJIOM HE MEHee J C.

4.2 Perucrpupyror 3HaueHue IJ]IC Tepmonmapnl AAHHOMO 30HAA B
NpoMeXyTKax BpemMeHn 4—0 u 8—12 MHH ¢ MOMECHTa Hauana HCHBITAHUM.

B yxasaHHBIX HpPOMEXYTKaX, BKJIOUad HX TPaHULbl, HOJXHO ObITH
NpoBeAcHO He MeHee natH u3mepennit D C ¢ paBHRHMHM HHTEPBAJIAMM
BPEMEHM B KaxXaoM npoMexyrke. [lpm 3TOM wMHTEpBAnB MEXAY
mMomenTamMn perucrpanu 1C 1, B npomexytke 8—I12 MuH mOJXHBI

YAOBJIETBOPATh YCJAOBHIO
12 = 2713, (1)

rme Ty — HHTepBaJ MeXay MoMeHtamu perucrpauun 3C B npo-
MeXyTKe 4—6 MuH.

4.3 OnpeneneHne TEWIONPOBOGHOCTH 30HAOM b (mpuwioxenne A)
OCYLIECTB/ISIOT HE PAHEE, YEM 4Yepe3 2 4 NOcae OKOHYAHMS HU3MEPEHHH 30HIOM
A 1N TEIION3ONAUHMOHHBIX MATEpHAIOB U 4 4 — IS OPYIrMX MATCPHANIOB.

4.4 JloBTOopHOE omnpencacHHE TEMIONPOBOAHOCTH 30HAOM A HPOBOAST
C MHTCPBAJIOM, YKa3aHHbLIM B 4.3.
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S MPABUJIA OBPABOTKH PE3YJIbTATOB MCNBITAHUHA

5.1 BriuHcagioT TEIWIONPOBOAHOCTE AJ Marepuana B Barrax HJ

METP-KEJbBHH 110 (popMyJie IS JHHEHHONO MCTOUHHKA TEIIAa NOCTOAHHON
MOIIDHOCTH

Ay = 0,05516 1 %R Ey /AE, 2)
rne /] — CcWjaa TOKA HarpeBa 30HAa, A;
R — conporuBiaeHue HarpeBaTtens 30HAa, Om/M;
Ey — UJyYBCTBUTENBHOCTb TEpMonapel 3oHaa, MKB/K;

AE — npupocr IJC repmonapm 3onaa, MKB.
Benuunny AFE pacCUHTHIBAIOT KAK pAa3sHOCTh MEXAY CPEAHUMH

apubMmernueckumM 3HaueHHIMH I C, H3MEpEHHRIMH B NPOMEXYTKAaX
BpeMeHH 8—12 u 4—06 MuH.

J.2 C npumeHeHHMEM CpelCTB BHUHCIMTEABHOM TCXHHMKH ONPEAEsaioT
YTOUHEHHOE 3HAUEeHHEe TEIUIONPOBOAHOCTH A MaTepuasna B Barrax Ha

METp-KeabBUH 1o ¢dopmynam (3)—(5) pna 30HAA AuaMeTpoM 1| MM H

nmo gopmyaam (3), (4) — Oa8 30HAOB AMAMETPAMH 3 M 5 MM:
A=a1/lﬂ+a2+a3ln+a4l§; (3)
ai = 1?:»1/C2 + 0/C + b3 + baC + bscz : (4)
bi = d1 + daT + daT? + daT>, (5)
rme i =1, 2, 3, 4, 7=1, 2, ... , 5;
T -— remneparypa, npd KOTOPON ONpeAeasinach TEILIONPOBOXHOCTD,
K;
C — p(c + 42W) — obOpemMHas TEMJIOEMKOCTb MAaTEpHAJA,
Ix/(Mm3-K);
C - YAeJbHaa TEIUVIOEMKOCTh MATEPHANA B CYXOM COCTOSHMH,
Ix/ (xr-K);
P — IUIOTHOCTb MATEpHAsa B CYXOM COCTOSHHMM, Kr/m3;
W — BJIAXHOCTb MaTepMana, Y, no Macce.

[Tpu npoBeaeHnM pacyeToB 3HaueHue o0beMHON TemoeMkoctd C
ymedpmator B 103 pas ang 3sompa pwamerpom 1 MM m B 105 paz —
A9 30HAOB AuamerpamMu 3 U 5 MMm.

J.3 3HaueHua kosxpPuuueHTOB di— d4, UCTIONB3YEMBIE AJS pacyeTa
kooddunueHra b npu onpegcseHHNH TEIUIONPOBOAHOCTH 30HAOM AHAMET-
pom 1 MM, ¥ 3HaueHus kodpdunueHroB by — bs, HCHOAB3IYEMHIE ANd
pacuera ko3dduiueHTra ¢ Npu ONpeaesieHHH TEMJIONPOBOXHOCTH 30HAAMH
auaMerpaMu 3 4 5 MM, NpHUBEACHH B NPUAOXECHMH I

S
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[IporpamMma pacuera TEMIONPOBOAHOCTH Ha fA3bike DeMcHK npuseacHa
8 npuaoxeHuu 1.

5.4 3HaucHue YyAeAbHOH TEM/OSMKOCTH MATcpuana HAONyCKacTcd
3afzaBaTh € norpeitHoctbio po 30 Y.

5.5 3a pe3yabTaT MUCHbITAHNE NPHHMMAIOT cpenHce apudMeTryeckoc
3HAYCHHUE PE3YAbTATOB YETHIPEX NApaIc/abHbiX u3MepeHu#. llosyuenHoe
3HAUYCHHE TEMAONPOBOAROCTH OKPYISIOT QO BTOPOHM 3HAYauweH uwugpbi.

5.6 Jdaunbie o6 oOpasnax Marepuana W pe3yabTaThl OMNpeaesieHus
TEMJIONPOBOAHOCTH 3aHOCAT B XYPHAJ pPErACTpauvy M3MEPEHMH IO
dopmysie, NPUBEACHHON B NPHIOXEHHH B.

J.7 [lorpemitocTs MeToRa ONpeacaAcHWs TEIIOHPOBOAHOCTH IIpH
pnopzpurenpHont BepositHoctH 0,9 cocrasnser 7 %.
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TINTPHJIO?>KEHHE A
{ pexorendyemoe)

YCTPOUCTBO LWUWJIMHAPUYECKOro 30HIA U JJIEKTPHYECKASA CXEMA
COEIMHEHUSA TNTPUBOPOB

YCTpoiicTBO 30HAA M JNEKTPUUECKad cxema coeauMHeHus npubopos npM onpepesieHMI
TETLIONPOBOAHOCTH NPENCTABJCHbBI Ha PHCYHKE 1.

30HR COCTOMT M3 KOpnyca (MeTanmavyecKoi TpyOKu), PYKOATKH, 3NeKTpOHarpesarens
B BUAEC CHOXKCHHONO MNONCAEM 3MaJHUPOBAHHONO NPOBOAA M3 CIUiaBa CONPOTUBRICHUS ¥
I[PDOBOJIOUHOH TEPMOMNApPLL.

Kopnyc 3soHpa auaMeTrpoM 1 MM HM3rOTaBAMBAIOT M3 HuKenesou tTpybku 1x0,15 mm.
Harpeparenr ¥ TepMonapy H3roTaBiMBalOT M3 3MaJMPOBAHHOM TNPOBOAOKM AuameTpom 0,2
MM. TomiuHa 3SMAaneBoro noKpoITHE AokHa Obith B npeaenax 10—20 Mxm.

Koprityc 3oHmoB auamerpaMud 3 u 5 MM wmarorasampalor u3 tpybox 3x0,2 u 5x1 MM
M3 HEPXABEOUIEH CTand, HarpPepaTeJiv ¢ TepMomapbl — M3 3MAJMPOBAHHLIX MEAHBIX H
KOHCTaHTAHOBLIX npoposok amamerpom 0,35 mwm,

JJiey TpOHArpeBaTeib Pa3MEUIEH B KOPNyCe MO BCEH €r0 MIMHE, B 30HE PYKOSTKHM K
HEMY NPMLOEAVHEHLI MEAHLIE BLIBOARBIE MPOBOAA TOIO XE AHMAMETpa, UTO M HArpesaTenb.
Tepmonapa BBeAeHa B KOPIIYC A0 CEPEAUMHBI ANH 30HA0B AvMaMerpaMH 1 M 3 MM M He
Aoxops 75 MM A0 ero KOoHua — JAag 30Hpa auamerpom 5 Mm. CsobopHoe BHYTPHM XOpnyca
NPOCTPAHCTBO MUIA 30HAOB AUaMerpaMu 3 w 5§ MM gomxuHO ObiTe 3anonueno cnnasoM Byna
iy Pose. EcnM pyKOSTKA 30HIE BLIMOJHEHA H3 METAIA, MEXAY KOpPIycOM 30HJAd H
PYKOATKOM po/oKeH ObiTh pasMelledH C0if HEMETA/UIMYECKONO MATEPHaJa TOJUMHON He
MEHEE 2 MM,

Jdna vypobcrsa mamepeRuy 30HA A M B jpomxuel ObiTh ob6menuHeHbI B mapy ¢
nruppepeHUHaNbHO COEMHEHHOM TEPMONapoOM M MMETh OOLUMIA BBIBOA 3JIEKTPOHArpeBaTesies.
Hea swmiBoga Tepmonap (TA u Th) u Tpu BpiBoga Harpesatenaenn (HA, Hb u HO —
o0LIMH) NpPUCOEAUHSIIOT K saekrpopassemy III]. Jinvuua BbIBOAHLIX TIPOBONOB OT PYKOATKH
30HJIA N0 pasbeMa JoJkHa Owlth 1--2 M. BpiBOAgHBIE NPOBOA2 CAEAYET pa3MeliaTh B
METAJUIMYCCKOM OIUJIETKE C BBLIBOAOM €€ Ha kKaemMmy Gemnsa». Jna  obpasosanus
nuddepeHuuanbHON TepMonapbl OAHOMMEHHBIE HAeXTpoasl ofeux Tepmonap 3ouxa neobxo-
IUMO COeuHUTE y 3nexkTpopaszsema [I11.

Boixop crabunuzaropa HanpsokeHus (nocTosnHoro unv nepemenHoro Ttoka) CH ¢
NOCJIEADBATENLHO TOACOEAUHEHHBIM aMIIEPMETPOM A NOAKIIOUMEH NOCPENCTBOM pazbema III2
K OAIOMY M3 Harpesatesieit napn! 3o0u70B. Buibop 3onza (A wiv bB) oCymecTBasioT npu
noMoIM nepekmouarensds B3, xoTopbplt OfIIOBpEMEHHO MEHSAET NOJSAPHOCTL NOAKIHYEHHUS
TEpMOTIapLl K MMKpPOBOJIbTMETPY MKB B cayuae patorwr 3o8na B. Peaucrop RI smngercs
IKBUBANEHTHLIM HATPEBATENI0 30HAZ COMPOTHBJIEHMEM, Ha HEro 3aMkHyTr crabuamnsarop
Hanpsoxenua CH na Bpems nporpesa npubopos M Mex iy usmepeHusmu. [lepexsnioueHueM
Bl ocymecrpngiorT nojavy TOKa Ha HarpepaTeab 30HIA.

Bxojx mMuxpoBOsibTMCTPA NOCTOSHHONO TOKa MKDB mnoaxmoueH TOCPEACTBOM TEpPEeKmMoYua-
Teneu 32, B3 u xouraxkroe pazesema 12 x repmonape 3oHga. IIpu noMomu nepexsmotaTesis
32 MukpOROALTMETD TNEPEnOAAT B PeXuUM HACTPOUKH HYMNA.
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TNPHIAOKEHHE b
( oOa3zamenvHoe )

OCHOBHBIE TPEGOBAHHSA K TNOBEPKE HHJIWMHIAPHUYECKOI'O 30HJA

IIpH nOBCPKC 30113 ONPCICASIOT BCAMUMHY OTHOCHTCALHOM TNOFPCIIHOCTH HM3MCPCHHSA
TCOLAQUPOBOAHOCTI, BBIMHC/IACHHVIG IKCHEPUMEHTANLHO MO C1AHRAPTHLIM 00pa3zuaM Tenio-
nposogHocTi (CO). atrecTopaHubM B YCTAHOBRJICHHOM nopsake. O6wmiie rpcbopauus xk CO
— no NOCT 8.315—-91 I'CHU. Craunaprusie olpasupl. OCHOBHbIE TNOJOXCHHS, TMOPAAOK
pa3paboiky, aTTCCTAllMM, YTBEPXAEHHS, PCIUCTPALIMM M TIPUMCHEHHS.

[Tosepky 3onpa 1HcobXoaMMO NPOBOAMTHL APHU yuacTMu IocyaapcTBeHubix MeETPOSOoruuc-
ckux cayx6, Mexnopepouustii mutepsan aomxed OwiTh He Gonee 3 ner.

[loBepka 30HAa BO BCCM NHANA30HC HIMEPEHHIT AO/DKHA OCVIUECTBASTLCA HE MCHeEe
yem N0 TpeM CO ¢ paaanulbiMH - HAYCHHUAMM  TCIJIONPOBOAHOCTH, MITOTOBACHHLIM,
HAallpUMEpP, M3 NEeHONOJMMUCTHPONa, MNOJMMMCTHWIAMETAKpwnara, ksapuesoro crexsa. Iloeepka
gouaa no CO 0aHOrO 3HaueHus TEIMONMPOBOAHOCTHM ACO AaeT NPaBO. aTrecTauuy 30HAA B
aHanasone tennaonposoatiocty Ay = 0,33 Aco — 3 Aco

Jlommyckaercss npv HMCNoAb30BAHMM 30HAA B Y3KOM AuanasoHe W3MEPCHUM NOBEPKY
BLINONHATE N0 CO 0QHOIO 3HAYEHMS TEIIONPOBOAHOCTH.

Bo Bcem TemilepaTypHOM AMANAa30HE HM3IMEPCHHMM TENMAONMPOBOAHOCTHM IMOBEPKA 30HHA
A0KHA NPOBORMTBLCS HC MEHCC 4YEeM B TpPEX TCMIEPATYPHLIX TOYKAX, B CpPEAHEH 30HE
ANana3oHa M no ero kpasm B 20 9, Or 3HaueHWH IpaHML, AManasona.

Ecnau 30Ha npeaHasdadeH ais  ONPeacncHyus  TCRAONPOBOAHOCTHU NIPU  HOPMANLHOH
TEMINEpaType, AONMyCKkaercs ero mnoBepka TOabKO mpu temneparype (298+35) K.

Eciu noBepka nposoaryach npu ogHoM Ttemneparypce mamepenuin nmo CQO pasnndHOH
TEIUVIONPOBOAHOCTH, 33 OTHOCHTENABHYIO [MOrpeliHOCTh M3IMEPEHHH CJeaYeT IIPHHUMATD
Haubonbllee 3HaucHMe MNOrpeltHOCTH M3aMepeHuit xaxnporo CO.

Ecau nosepxa npopoAuiaack NPy HECKOJABKUX TEMIICPATYpaxX M3MEPEHUHM, 3a MNOTPEeIIHOCTD
pe3yabTaTta NpUHUMAETCH cpepgHec apudpmeTrHyeckoe JHAUCHME NOrpelHOCTEN NpH KAXXKROH
TEMIIEPATYPE UIMEPEHMM.

[NorpewHoCTy pe3ynabTata ucThipex onpeaencHUit reronposoaocTy CO He pomkua
npeobiiath 4 %, pasdpoc PeIyAbLTATOB EAVHUYHBIX M3MEpeHUIt pomxeH Ouite e Gonee 7 %
OT aTTECTOBAHHONO 3HaueHus remnonposogHoc CO.
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ITPHAO?’XEHHE B
( ungopmayuonnoe)

OOPMA TABJIHMLbI NN BEAEHHUA BAHHCEﬁ B XYPHAJIE PETUCTPA-
LMH YM3MEPEHUH

HaisMcHO- l:rﬂ““"" [nor- Y neasuas Bnax- Tenaonpo-
MocTas- panne n | PATYPA | HCTL TENN0EM- | HOCThH nosrocets | fipw-
WHX 0Bpd43LloB |  Mapka HCAbI- IMATEPHA  KOCTh MA- MaTe- i MaTepH - | Me -
MaTcpHaia TaHHH anda Pj TepHana c, PHanNg “"1 Ll J.., YaHH
T,K | xr/m I/ (xr-K) % Br/(M-K) j
| —t -
2 6 L7 ! 8 | 9

10
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HPHIAOXKEHUE I
(0ba3amensroe)

SHAYEHHNA KO2DODOHUHMUEHTOB d O 30HAOA IUMAMETPOM 1 MM

di

'

—5,264912-1071
8,192884-10°
2,908496-107
4,801413-10™°
1,466467- 10712

—1,119937-102
—5,328111-10~4
—5,595799.10~
—1,214982-107°

Mnl— .

—3,106465
3,508126-10"1
1,003886
1,992789-107>
—3,178875-10~°%

1,873263-107
—2.948811
4.817911:10~2

—-2,444594-10~"
3,342744-107

7.529694-10 2 ' —1,233433-10°

——t

d?

9,298950-10%
—2,208323-10~
—7,439792-107°
2,011094-10~ %!
—1,108187-10~1°

3,067699-10~*
4,140791-107>
—6,642407-10%
7,600441-10711

A —— ey S ey S e e ey el ——

| 1,176927-1072
| —1,912008-10~3
1,190298-10~"°
| —3,347174-10°
—1,076759-10~1°

—3,948442-102
5,377334-107°
—2,601051-10~1
6,468640-1073
3,241060-10~*°

IO

—— N,

d3

e

— L

7,460507-10"
—6,924561-101°
1,944416-10~1°

| —2,966512-107°
7,572601 10710

d4

—1,258118-10~ 4!
1,543708-10"12

| —2,000361-10~ 13

5.147135-101°
—1,072936-10~18

————— - 1.
2,035300'10_6 '—1.093406'10—9
—J3,824644- 10—7 i 3,848859- 10—10
—1,012855- [0*? 8.990343 - 10—11
—2,394873-10™ " | 2.520323-10~16

—3,431803-10°
4,340167-10~°
—2,732335-10~
—2,250579-10"1¢
8,858746-10~ 13

1,395332-10~*
—1,368204-10~>
5,785622-10~
5,316976-10" 1Y
—2,837465-107 12

3,304641-10~°
—3,495677-10~°
2,090454-101°
4,974324-10"%3
—1,349945-10~15

—1,613696-10~"
1,387906-1078
—4,683022-10~ 11
—1,164867-1012
4,066818-1071°
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3HAYEHUA KOOOOHUIIMEHTOB b 1Jid 30HIA TUAMETPOM 3 MM

—1,140412-107°
—7.850611-10°
7,231279-107°

—3,064699-10~"

l—-__-—llllllJIu-—l—l-—l-——ll_'m —

b2

1,970453-1073
1,487609-102
—2,141416-1072
—1,855334-107°

b3

_2.248353-10~°
5.145511-1072
1,08263

b4

1.881465-104
—4,23268-10°>
—1,650732-10~> |

7,882954-10° —2.672207-10> 1,249825-10~4
, ‘_ I

SHAYEHHUA KOOOQOHUILUUUFHRTOB 6 14 30HIA THAMETPOM 5 uMm

- ——

ail
a2
a3
a4

Sy - Sl S, S o —

b1

_I*l— i

b2

e Y p— -~

0,2719263
1,776974
—41,63453
—0,0178708

b3

l —0,1214019

8.976666-10">
| 13,39313
—-1,389932-107°

bs

—5.603005-10°
1,009902-10~°
1,877744-107° |

Wm

b4

4 —

7,948724-1073
1,606757-10>
—1,488281-1073
—8,105834-10%

1

bs

—2,248915-10*
4,189064-10°
5,453655-10>
5,701583-10°

'

-

—

.

=2,121039-107° |
_.-2,181071-107*
1,062015-10~°

—1,278852-10¢

9670 LOOJ
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HHPHJTOXKEHHE [
{ uHPOPMAUUOHROE )

INPOrPAMMA PACYETA TEILUIOINTPOBOOJHOCTMH

10 REM

20 REM | IlporpaMma pacuera tensonposoaHoctH 1o ¢gopmynam (3) — (5)
30 REM | pns 3oupa auvametrpom 1 mm u no dopmynam (3), (4) — nns
40 REM 30HA0B AuaMerpaMu 3 1 5§ mMmMm.

—

50 REM - i
60 OPTION BASE 1

70 REM Beoa B onepatus.ayio namatb koaxhdwuumenros d u b
80 DIM A{4], BI1[20], B3({4,5], BS[4,5], D{20,4]

90 FOR K=1 TQ 20 Bsoa d pns 3ouza anamerpoM | MM
100 FOR J=]1 TO 4

110 READ DIK,1)

120 NEXT 1]

130 NEXT K

140 FOR K=] TO 4

150 FOR J=1 TO § Beoa b pnsa 30npa amaMeTpoM 3 MM
160 READ B3iK,J}

170 NEXT 1]

180 NEXT K

190 FOR K=1 TO 4 Bpox & ans 30HAa AUMAMETPOM § MM
200 FOR J={ TO §

210 READ BS5|K,J]

220 NEXT J

230 NEXT K

240 REM

250 REM (Bnon MCXOAHbIX AAHHBIX l

260 REM N

270 PRINT:PRINT

280 LPRINT:LPRINT

290 PRINT “UCXOIHBIE HAHHBIE”

300 LPRINT “UCXOOHDBIE ITAHHBIE”

310 INPUT “OHNAMETP 30HIA, mm”: DP

320 LPRINT “JUNAMETP 30HIA, mMm”; DP

330 INPUT “TEMIIEPATYPA UCNBITAHUU, K”; T
340 LPRINT “TEMITEPATYPA UCHBLITAHUN, K"; T
350 INPUT “BJAXKHOCTDL MATEPUAJIA, %7 W

360 LPRINT “BJIAJKHOCTDH MATEPHAJNIA, %", W
370 INPUT “IUJIOTHOCTb MATEPHANA, kr/m>”; RO
380 LPRINT “IIJIOTHOCTh MATEPHAJIA, xr/M>"; RO
390 INPUT “TEITNOEMKOCTB MATEPHUAJA, Ox/(kr-K)”; C
400 LPRINT “TEIVIOEMKOCTb MATEPHAJA, IOx/(xrK)"; C

13
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410 INPUT “TEIUJIOINIPOBOJAHOCTDB 110 ®OPMVYJE (1), Br/(M-K)”; LL
420 LPRINT “TEIJOIIPOBOAHOCTbL MO ®OPMVYIJE (1), Br/(M:-K)”; LL
430 REM

440 REM F’acqer 00beMHOIT TETLIOEMKOCTH -MATEPHAIIA
450 REM
460 CO=RO*(C+42*W) /1000

470 1IF DP=3 THEN 620

480 IF DP=5 THEN 690

490 REM

500 REM  [Pacuer tennonposoaHoct# o ¢gopmysam (3)—(35)
510 REM
520 FOR K= TO 20

530 B[1,K])=DI[K,1]+D]K,2]*T+D|K,3}*T~2+D|[K,4])*T~3

340 NEXT K

350 N=0

560 FOR M=1 TO 4

570 A{M|=B1[M+N]}/CO0”2+B1 [M+N+1}/CO+B} [M+N+2]

580 AM]=A[M]+BIl [M+N+3]*CO+B1 [M+N+4}*CO"2

590 N=N+4

600 NEXT M: GOTO 750

610 REM

620 REM |Pacuer rennonpopognoctu no ¢opmynam (3), (4) pna 30Hna
AHUaAMETpPOM 3 1M

630 REM
640 CO=C0O/100

650 FOR K=1 TO 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 REM |Pacuer teronposoanocty no dopmynam (3), (4) pna 30z
AHAMETPOM § MM

700 REM

710 CO=CO/100

720 FOR K=1 TO 4

730 A[K])=BS5([K,1]/CO"2+B5{K,2])/CO+B5{K,3]1+BS5S[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 “PE3YJIBTAT PACYETA:”
800 PRINT “TEILIONPOBOAHOCTL ="
810 LPRINT “TEIUIOITPOBONHOCTDH ="
820 PRINT USING “#.#¥##”:L;

830 LPRINT USING “#.###”:L;

14
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840 PRINT “Br/(M-K)”

850 LPRINT “B1r/(M-K)”

860 GOTO 270

870 REM 3uauchus koadpduusienton a u b:

&80 DATA —35,264912E—04;9,29895E—08;7,460507E—09;—1,258118E~11
890 DATA 8.192884E—05° M T1.1. B COOTBETCTBHM C AAHHLIMHM NPHIOXKCHUS T
1150 END

AJAHHDIE 3J44 TECTUMPOBAHUY NNPOTrPAMMBI
ITpumep 1

UCXOMHbBIE JAHHbIE

IIHAMETP 30HJIA 1 MM

TEMIIEPATYPA UCIIBITAHUI 95 K

RIAXKHOCTb MATEPUAJIA 3 %

MJOTHOCTb MATEPUAJIA 30 kr/m>

TEIUVIOEMKOCTb MATEPMAJIA 1100 Jix/(xr-K)

TETUIONPOBOJHOCTD 1O BOPMVYJE (1) 0,0089 Bt/ (M-K)
PE3VJIbTAT PACUETA:

TEMJIOITPOBOIHOCTD = 0,011 Bt/ (M-K)

Mpumep 2

UCXOOHBIE NAHHBIE
JUAMETP 30HIOA 1 MM
TEMITEPATYPA UCIIBITAHUN 573 K
RIAKHOCTb MATEPUAJIA 0 9%
IJIOTHOCTh MATEPHAJIA 300 xr/m°
TEINJOEMKOCTb MATEPHUAJIA 1000 HOx/(xr:-K)
TEILJIOITPOBOJIHOCTEL 110 POPMVIIE (1) 0,29 Br/(M-K)

PE3YJNbTAT PACYETA:

TEIMJIONPOBOAHOCTDL = 0,298 Bt/ (M K)

Mpumep 3

UCXONHBLIE OJAHHLIE

JIMUNAMETP 30HJA 3 MM

TEMITEPATYPA UCIIBITAHUN 293 K

BIAXKHOCTb MATEPHUAJIA 0 %

IJIOTHOCTh MATEPHUAJIA 1180 xr/m°

TEITNOEMKOCTL MATEPHUANA 1450 Hx/(xr-K)

TENMNOIMPOBOJIHOCTbh NO ®OPMVYIIE (1) 0,165 Br/(M-K)
PE3YJIbTAT PACHYETA:

TEINOITPOBOAHOCTDb = 0,180 Br/(mM:K)

15
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[Ipumep 4

HUCXOJHbBIE JTAHHDIE
AUAMETP 30HIA 3 MM
TEMIIEPATYPA UCIIBITAHUHA 200 K
BJIAKHOCTDb MATEPHAJIA § %
TUIOTHOCTb MATEPUAJIA 400 kr/m’
TEITUIOEMKOCTH MATEPHAJIA 800 JIx/(xr-K)
TEMNOIMNMPOBONHOCTbh MO GOPMYJE (1) 0,097 Bi/ (v K)
PE3VYJIBTAT PACYUHETA:
TEIJNOMPOBOJIHOCTD = 0,132 Br/(M-K)

IIpumep 5

WCXOJIIHbIE JTAHHBIE

OIUAMETP 30HIA 5 mm

TEMITIEPATYPA MCNBITAHUN 293 K

BJIAKHOCTb MATEPHAJIA 12 ©

TUIOTHOCTb MATEPUAJIA 1100 xr/m°

TEIUVIOEMKOCTb MATEPHAJIA 840 IDx/(xr-K)

TEIUIOTNIPOBOAHOCTL 110 GOPMYVYJIE (1) 0,43 Br/{M-K)
PE3YJIbTAT PACUETA:

TEIVIONPOBOAHOCTL = 0,455 Br/(M-K)

16
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