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B KpaoreHHOM OTaene 06beaaaeaaoro HHCTHTyTa HaepHhlX accneaosaaaA 6hln 

pa3p860TaH llpH60p H MeTOaHKa ana H3MepeHHH K09~HUHeHTOB TennonposoaHOCTB 
/1/ 

MHOrocnoAHhlX H30nHIIBA • 8 OTnH'IHe OT cymeCTBYIOIDHX 11pH60pOB Ha QaHHOM 

rrpa6ope MO~HO OrrpeaenBTb He TOnhKO BenB'IHHY K09~UB9HTOB TerrnonpOBOQHOCTB 

aaonsuaa, HO H oneHBTb oma6Ky aaMepeHHA. Ebino accneaoaaao 6onee 10 o6paa

noa aaonmaa. PeaynDTSThl aaMepeaas HeKOTOpbiX aa aax npaseaeaw a aassoA 

pa6oTe. 

npa accneaosaHHSIX 6Nna sabeaa aasaCBMOCTb Koalfl.PanHeHTa Tennonposoa-

HOCTH H30nSillHH OT aasneHH51 B H30nHUHOHHOM llpOCTpaHCTBe H OT yaen&HOro .Q8·Bll~ 

HHH Ha aaonHUHIO. Mccneaosasas npoaaaoaanacb npa nOCTossaoA rpaHH'IHOA TennoA 

TeMrrepaType (293°K) a npa paana'IHbiX rpaHH'IHbiX xononsbiX TeMnepaTypax: aaOT

soli, eoaoponsoA a renaesoll:. Ebina TaK~e HaAnesa aaeacaMOCTb oTsocaTenDsoA ae

cpopMauaa, 'lacna cnoes sa 1 CM Tonmashl~ o6beMHoro eeca MHorocnoAaoA aaonSillHH 

oT ynenbsoro naaneaas sa aee. 

8hl6op naanaaoaa aaMeaeaaA napaMeTpos, snaRIOmax 

sa senaqaay Kos¢¢auaesTa TennonposonaoCTa aaonauaa 

nasnesae B H30nHUHOHHOM npocTpaacTse 

nasneaae B H30liHUHOHHOM 
-1 

1· 10 MM pT.cT. BN6op aa~sero 

-5 npocTpaHCTBe aaMessnoc& oT 1·10 ao 

npeaena nasne'aaA 1· 10-5 MM pT.CT. o6ycnosnes 

TeM, 'ITO 9TOT BBKyyM MO~HO nony'IHTb 06hl'IHbiM aa~y3HOHHbiM BBCOCOM, a TBK~e 

-4 
H TeM, 'ITO HB'IHHBH OT aaBneHHH 1· 10 MM pT.CT. H HH~e K09$$HUH9HT Tennonpo-
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BOAHOCTH MHOrOCilOi!HOlt H3011SlllHH He SaB.IICUT OT AaBneHHSI. 8bi60p BepxaerO npene

-1 na ASBileHHSI 1·10 "MM pT.CT. Bb13BSH TeM, 'ITO 9TO AaBneH.Be MO:!KHO nerKO nony-

'IHTh C llOMOUlb!O 06bi'IHOrO cjlopBaKyyMHOrO uacoca. JilsMepeH.IIe K09cjlcjlUUHeHTa Tenno-

TennonpOBOnHOCTB 
.1130/lHUBH npu TeMnepa~ype xononnoA cTeHKH 

-5 -2 
B flBanasone 1 ·10 - 1·10 MM pT.cT., a npu TeMnepaType 20,4°K npOB3BOflHI10Cb 

XOilOflHOil CTeHKU 4,2°K - B 
-5 -3 

fl&anasoue 1· 10 -1· 10 MM pT.cT. CoKpameaue flHana-

30HOB Bbl3BaHO TeM, 'ITO UC!l011b30BaHBe MHOrOCilOAHbiX B3011Slll.IIA npB cjlopBaKyyMe 

AllH TellllOU3011SlllBA m.llflKUX BOfl0p0fl8 U re/lUH 
aenenecoo6pasno ua-sa ae6ollbwol! 

TellllOTbl UCll8peHHH 9THX mUflKOCTei! U cpaBHUTellbHO 60/lhWOrO K09cjlcjlUUUeHTa Tenno

rrpOBOAHOCTU U3011SIUUU npU cjlOpBaKyyMe. 

YflenhHOe flaBneaue aa usonstUUIO 

YAellbHOe flaBneHue Ha U3011SlllUIO H3MeHHI10Cb B AU8!la30He OT 

2 
flO 1000 rlcM • 

2 
8bi6op HUmHero npefle/la 1 r/CM o6yCI18BnBBallCSI C/19flYIOUlBMB cooopaJKeHUHMB: 

1. B peallbHbiX ycnoBBHX qpe3Bbi'IaAao TpyflHO usonupoBaTh noBepxaoc'ru (oco-
2 

cmaTHH usonSllluu 6bmo Meaee I r/cM • 6eHHO ropH30HTallbHble) TaK, 'IT06bl ycunue 
2 

2. YflellhHOe flaB119HIIe B 1 r/cM BCero TO/lbKO B aeCKOilbKO pa3 npeBblwaeT 

naaneaue, Bbi3BaHHOe BeCOM c8Moro o6pasua. 

3. npa onpefle/leHHU KOacjlcjlunueHTa TennonpOBOflHOCTU U3011SlllBU, HaXOflHUl9ltCH 

rrpH aarp~~KP 611H3KOA K ftY/1100 B03HHKa!OT OWU6KU HS-38 aeonpefle/leHHOCTU KOHTaK

T8 MelKilY CllOHMH H30/l!IUUU U XOilOAHOA llOBepXHOCTb!O npu6opa, Bb13B8.HHmi TeM, 'ITO 

'18CTb Terr/lOBOrO llOTOKa C Topua U3011HUUB He CHBMaeTC!I llOBepXHOCTb!O OxpaHHoro 

6a'IKa. 
2 

Bbi6op Bepxaero npe.llena 1000 r/cM orrpefleneH KOHCTPYKUHstMB cocyfloB, y Ko-

TOphiX o6e CTeHKU BllU OflHa H3 HHll ( BI!YTpeHJH!SI UllB BH9WH!!H) H3rOTOB/leHbl r.116-

KHMH. 

To'IHOCTh usMepeauA 

To'IHOCTh usMepeHB!I KoacjlcjluuueaTa TennonpoBoflHOCTB, onpeAenaeM8H no Me

TOllHKe OH.HJil, Kone6anacb B cpeAHeM oT 15 flO 40%. HaMepeHHe flaBneHUH B aao

nHuuoanoM npocTpaHCTae npouaBOilBilOCh c 'rO'IHOCThiO ne 6onee 20%. YflellhHOe 

naBneaue Ha H3011SlllBIO onpeflellHilOCh c TO'IHOCThiO 10%. 
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C BORCTBa U3011HUHU 

npeflBapHTellbHO P8CCMOTPUM MeXaHB'IeCKue CBOli:CTlla B3011SlllUH, a HMeaao: 

3aBHCUMOCTh 06'beMHoro seca, 'IUC/la C/lOeB Ha 1 CM TOilWUHbl U K09cjlcjlBUHeHT8 OTHO

CHTellbHOi! flecjlopMauuu OT ynenhaoro flaBileHBH aa usonSllluiO. HccneflOBanuch o6pas

Ubl H3011HUHll:, y KOTOpblX B KaqeCTBe RpOK/18flO'IHOrO MaTepuana 6bllla UCROnh30B8Ha 

cTeKno6yM8ra CSP TonwuaoA 50 MK u CTeKnoxoncT 3BTH Tonwuaol! 100 MK, a 8 

Ka'leCTBe 9KpaHOB - alliOMHHUpOBaHHaH 118BCaHOB8.!1 RlleHKa TOilUlHHOA 12 MK B anro

MHHUeBa!l cjlollbra TO/lUlUHOA 10 U 30 MK. 

Ha puc. 1 flaaa aaBUCHMOCTb o6'beMaoro B9C8 nepequcneHHbiX uaonguuA oT 

ynellhHOro flaB/JeHU!! Ha HUX. 

Y!s pHCYHKa BU.llHO, 'ITO B 3aBUCUMOCTH OT TO/lUlRHbl U RllOTHOCTH MaTepuana 

o6'beMHblA sec H3011!1UUH KOile6neTC!I OT 100 UO 
8 

200 KriM npu 

2 3 
llHUHIO 1 r/CM H OT 300 flO 600 Kr/M npH narpyaKe 1000 

ysenaqeaue o6'beMnoro Beca uaonHUHu nDH c~aTBB ae aT 1 no 

XOAHT B 3 pa3a. 

aarpysKe H8 uso-

2 
r/cM • B cpenneM 

2 1000 r/cM npouc-

Ha puc. 2 flaHa CaBHCHMOCTb 'IHCila C/109B Ha 1 CM TOilUlUHbl OT yflellhHOil Ha-

rpy3KH H8 U30/l!IUHIO. LfHC/10 C/1098 )l/1!1 U3011SlllHH C RpOKilaflO'IHbiM MaTepU8110M B3 

2 
CTeKilOXOilCTa npH yfle/lbHOll: H8rpy3Ke 1 r/CM OK0/10 20 cn/CM, a fl/1!1 CTeKno6yMa-

2 
ru-oKono 50 en/eM. no Mepe BospacTaHR!I H8rpy3KH flO 1000 rlcM 'lacno cnoea 

B03paCTaeT flO 60 ClllCM fl/1!1 CT9K/10X0/1CT8 H /lO 150 CllfCM-IlllH CT9Kil06yMarB. 

Ha puc. 3 /laHa saBHCHMOCTb K09cjl~RUHeHTa OTHOCUTellbHOil necjlOpMaUHH OT ynellb

HOrO flaBileHUH Ha H3011HUHIO. KoacjlcjlHUUeHT OTHOCBTellhHOi! fl9~0pMaUHB onpe/lellBnC.II 

' KaK OTHOWeHBe BblCOTbl o6pa3U8 !IpU narpy3Ke P K BbiCOTe d6p83U8 H30/l.IIUHB 

2 
npH aarpyaKe 1 rlcM • Koacjlljluuuea•,• oTHOCHTellbHOI! lleljlopM8UBU npu narpyaKe 

2 
1000 r/CM KOile6neTCH OT 0,31 llO 0,37 B 38BHCUMOCTU OT CBOACTB UpOKI18flO'IHOrO 

MaTepuana H aKpaHOB. 

PaccMoTpuM snuaaue pasnu'IHhix ljlaKTopos aa senuquay ioacjlcjluuaeHT8 Tennonpo-

BOilHOCTU. 

Ha puc. 4 fl8H8 38BUCUMOCTb KoacjlcjluuueHT8 TennonpoBOflHOCTH MHorocnoAaoA 

H3011SlllUU, COCTOHWeA H3 CTeKno6yM8rU B 8/l!OMUHUpOBaHHOil 118BC8.HOBOJI: R119HKB, OT 

llBB/leHUH B H3011HUUOHHOM npocTp8HCTBe npu pa311H'IHOM YCBilBU ClKBTBH B3011HUBB. 

npa onpefle/leHBU B911B'IHH K09cjlljJHUUeHTOB TennonpOBOflHOCTU 6hli1H Hailfl9Hbl T8K~e 

OWH6KU U3MepenuA; T8K, HanpuMep, K09cjlq,UUUeHT TennonpOBO/lHOCTU fl8HHOA B3011.11UBU 

-5 
npu ll8.B119HUU B U3011HUUOHHOM npOCTpaHCTBe 1·10 MM pT.CT. U Yfl9/lbHOM A8B/19HUU 
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2 +0 2 -4 
Ha aaonsma10 1 r/cM paaea .\ • (1,1 -o' 1) 10 BTIM rpa.a., a np11 .aaeneaaa 

+4 1 - .• 
1 ·10-1 MM pT.cT • .\ •(19_

2
'
7

) ·10 4 eTIM rpa.a. Ha rpaljlaKa BH.IIHO, 'ITO K09«!JJjlH-,. ~ 

UHeHT TennonpOBO.IlHOCTH J130nSIIlJIH 0 C*8TOA ycanHeM 1 r/cM , He 38BBCHT OT .llSBne

-4 
HHSI B H30nSIIlHOHHOM UpOCTp8HCTB9 0 H8'1HH8H OT 1•10 MM pT.CT. H HB*e, npH C*S-

2 
THB H8 H30nSIIlHB ycanaeM 1000 r/CM K09#BUB9HT TennonpOBO.IlHOCTB He 3aBJICBT 

-3 
OT aaeneHHH, Ha'IJIHaH C 1•10 MM PT.CT. 

~ 
1000 r/cM np11 .aaeneHBH B J130nSIIlBOHHOM 

II HB*e• npa C*aTHH B30nSIIlHH OT 1 .110 

-6 
npocTpaHCTBe 1•10 MM pT.CT. KOaljlljla-

UH8HT TennonpOBO.IlHOCTH yeenB'IJIBa9TCSI npa6nH3BTenbHO B 6 pa3. npa YXY.11W9HJIJI 

2 
BaKyyMa K03IjlljlJIUH9HTbl TennonpoB.<:mHOCTH JI30nSIIlHH Upll 1 H 1000 r/cM yeenB'IB-

-2 
Ba!OTCSI II c6nB*SIOTCH M9*.11Y co6oit. npa LtaBneHBII 6•10 MM pT.CT. OHH CTaHo-

BSITCSI paBHbiMB. 

Ha pac. 5 Ltaaa aaeHCBMOCTb KoaljlljlanaeaTa TennonpoeOAHOCTB Toil *e aaons

uaa, «oTopas .aaaa alB. pac. 4, OT y.aen&aoro Ltaeneaas aa aaonsma10 npa paanaqa

;oM AaeneaaH a aaonsmaoaHoM npocTpaacTee. Ha pacyaKe xopowo BBAHO, 'ITO npa 
- -2 

.aaeneHBB 1111*9 '19M 1•10 MM pT.CT. B B30nSIIlJIOHHOM .11pOCTpaHCTB9 .llpB YB9nB'I9• 

HBH H~rpy3KH Ha Jl3onSIIlJIIO K031jl$BUH9HT TennonpOBOLIHOCTB MOHOTOHHO B03p8CTaeT. 

-2 
npa AaBneHHH BbiWe, '18M 1•10 MM pT.CT. npB yeena'leHHB Harpy3KH Ha H30nSIIlHIO 

K03IjlljlBUHeHT TennonpOBO.IlHOCTH CHa'lana yMeHbWaeTCSI 8 0 LIOCTBr&yB MHHHMyMa npa 

2 
Y.llenbHOM .aaeneHBH OKonO 100 r/cM , Ha'IHHaeT B03paCTaTb. 

B HB*Heit 'laCTB pacyaKa npoeeLteaa ropaaoaTan&HaH nyHTBpHaH naHHH, opua

HaTa KOTOpoA p&eHa eenB'IBHe K091jl$HulleHT8 TennonpOBOLIHOCTB .llaHHOA B30nH.IIBB, 
•. -5 

3aMepeHHOA npB BaKyyMe 1•10 MM pT.CT. 6ea Harpy3KH Ha B3onSIIlHIO, T.e. MIIHII-

-4 
ManbHbll!: K03IjlljlHUH8HT TennonpOBO.IlHOCTII .\ "' 0,6 • 10 BT/M rpa.a. 3HaH Bemi-

MHH 

'IHHY MIIHHM8nbHOrO KOaljlljlHUBeHTa TennonpOBOLIHOCTH, MO*HO OUeHBTb BKna.a 3-x 

BH.QOB TennonepeJla'IH, CyWeCTBYIOWeA B MHOrocnoAaoA B30nH.IIB11 0 a IIMeHHO: Tenno

nepe.Qa'la pa.aaanHeA, KDBT8KTaMB H OCTSTO'IHbiMH ra38MII B o6ru11A TennoeoA UOTOK 

'lepe3 H30nSIIlBIO Upll pa3nB'IHOM AaBneHIIII B H30nSIIlHOHHOM npocTpaHCTBe H y.aenbHOA 

HarpyaKe Ha aee. TaK, HanpaMep, o6w11A TennoeoA nOToK qepea H30nH.11HIO np11 

-3 
.aaaneHHH B H30nSIIlHOHHOM npoOTpaHCTBe 4•10 MM pT.CT. B y.aen&HOM .aaeneHHH Ha 

2 
H3onsmaro 3 r/cM 6y.aeT nponopuaoHanea OTpeaKy a-r. TennoaoA noTOK pa.QHaua-

eif 6y.QeT nponopuHOHaneH 0Tpe3KY a- 6, 3aKniD'IeHHOMY Me*lly OCbiO a6CUHCC II 

ropH30HTnnLID, COOTBeTCTBYIDWeA MHHHManbHOMY KOa$$HUH9HTY TennonpOBO.IlHOCTH 

6 

11 aonsm1111. Tennoaoli nOTOK 'leoea JCOHTSKTbi noonooulloaanea OTDe3KV 6-a. 3SKIIIO'IeH

aoMy Me*ny f0pH30HT8llhlO 1eoOTBeTeTByiOmeA .\ MHH II KpiiBOA, eOOTBeTeTByiOmeA 

-5 
K031jlljJIIUIIeHTY TennonpoBO.llHOeTH aaonsm1111 np11 .llaeneHHH 1·10 MM pT.eT. Tennoeoit 

llOTOK oeTBTO'IHbiMH ra38MII onpe,llengeTeSI 0Tpe3KOM B-r, 3aKniO'ieHHblM MelK,Qy KpHBbiMH, 

roOTBeTeTBYIOWHMII K09l!J$HillleHT8M TennOUDOBO.llHOeTH UDH .llSBneHHSI B 1130nSIIIHOHHOM 
-5 -3 

rrpoeTpaaeTse 1·10 H 4·10 MM pT.eT. Paa.11eneaae o6mero Tennosoro nOToKa aa 

COCTaBnSIIOWIIe SIBRSieTeSI OpHeHTHpOBOqHbiM, TSK KSK B .lleAeTBHTenbHOCTII see Bll.llbl 

Tennonepe.llS'IH B38HMHO CBSI38Hbl. 

Ha p11e. 6 11 7 .llSHbi 38BHCIIMOCTII K09~111111eHTOB Tennonposo.llHOCTH H30nSI

UHH, coCTOS!WeA 113 CTeKnoxoneTa 11 aniOMHHHposaaaoA nascaaosoli nneaKH oT .llaB

neHHSI s H30IISIIIHOBBOM npocTpaacTse H y.llen&aoll aarpy3KH aa aaOnSIIIHIO. Ha Pll

cyHKOB BH.llHO, 'ITO XapSKTep KpHBbiX TSKOlt *e, K8K II Ba pHC. 4 II 5, OTflll'iHe TOnb

KO e a6coniOTHbiX 3Ha'ieBIISIX senH'IHH K03~HillleHTOB Tennonooso.llHOCTII. MRBI!Manb-

-5 
HOe 3H8'1eHRe K09cjlcjJI!IllleHT8 TennonpOBO.llHOCTII 1130nSIIIRII UDH BSKYYMe 1•10 MM DT.eT, 

-4 
II 6e3 .llSBneBIISI Ha H30flSIIIRIO .\MAR• 0,9 •10 BTIM.rpaA. 3TOMy 3H8'19HIIIO COOTBeT-

CTBVeT UVHKTIIDB8SI UPSIM8SI Ba PIIC. 
2 

np11 y,llenbHOM .ll8Bn9Bllll 1 rfcM 

7. KoawmHuHeBT TennonnosoaaoCTd aaonSIUAH 
-5 

II BaKYYM9 1•10 MM PT.CT. P8B8B >. • 
-4 

= 1,7 ·10 BTIM rpa.!l. 3aa'IRTenbHO 6on&me II KOa~HilllaHT TanROUPOBO.!lBOCTR UDII 
-1 2 

naanea1111 1·10 MM pT.cT. 11 Y.llanbHDM . .llasneBHII aa 1130RSillHIO 1 r/cM • Oa oaaea 
+5,7 -4 

.\ = (29,3 -~ 7 ). 10 BTIM rpa.11. TaKHM o6pa3oM, Mbl BR.llRM , 'ITO R3onSillBSI, BMaiO-

waSI qHcno 9Kp8BOB npR6nH3HTenbHO B.llBDe 6on&me Ha e,lli!HHilY .llfli!Bbl1 IIMaeT KoacjlcjlB-

UlleHT TennonpOBO.llBOCTH B.llBOe HR~e. 

Ha pRe. 8 noKa3aao BnliSIHHe MaTepHana aKpaaos MaorocnoAaoA H3onSIIlHH aa 

KoacjlcjJHnHeHT Tennonposo.llHOCTII. Ha p11c. Sa cpaBBHBaiOTCSI ~Ba o6pa3na H30nSillHA, 

Y KOTOpbiX npOXn8,llO'IBhiM MaTepHanOM SIBnS19TCSI CTeKno6yMara, 8 3Kp8B8MB .llflSI O.ll

HOrO o6pa3ua - aniOMIIHHpoaaaabiA nascaa (aa rpacjlHKa noxa3aao cseTnbiMII TO'IKa~ 

MH) , a .llnSI .llpyroro - aniDMIIHHesaSI cjlon&ra ( aa rpa$11Ke noxa3aao 'lepHbiMH TO'IKa

MH). CpaBHIIBSSI 3TH 06p831lbl, MO*BO C~enaTb 38KRIO'I a Bile, 'I'JIQ K094MblllllleBT Tenno

npOBO.QHOeTH 1130flSillliH C 9KpaB8Mll 113 naBCaBa HaCKOnbKO Hll*e, '19M K09$$BUBeBT 

TennonpOBO.llBOCTII H30nSIIIHII C 3KP8B8Mll 113 $OnbrH TOnbKO .11011 C~THB B30n!!Ullll 
~ ~ 

yeunHeM 1 rlcM , np11 C*8TBH *a oxono 1000 r/cM KaPTHBa o6paTBaSI: Koa4MbHuR-

eaT TennOITpOBO.llBOeTII 1130nSilli!B C aKp8B8Mll B3 cjlonbrB BB*e, qeM C 9KP8H8Mll H3 

aniDMIIHHposaaaoro naacaaa. AaanorH'IBble pe3yn&T8Tbl, npHse.lleBBble aa pRe. 86, 

7 



~ 
L 

!IOilY'iHilHCb !IpH HCC/l9ll0BaHHH MHOI"OC/lOli:HOit H30/lSIUHH C llPYI"HM npOK/lliJlO'IHblM Mll-

T90H8/lOM-CT9~/lOXO/lCTOM, 

Ha puc. 9 H 10 lll!Hbl pesynbTl!Tbl H3Mepeuall xo::u:jxflanHeHTa TennonposottHOCTR 

H3011SIUHH 1 COCTOID!1eit B3 CTeKno6yM8I"B B 8/liOMHHBPOBliHHOli: /lliBCaHOBOit nneHKB npB 

0 0 
rpaHH'IHbiX TeMnepaTypax 293 B 4,2 K (psc. Sa H lOa) B 293 H 20,4 K (oac.9 6 B 106). 

flng cpaBH9HB!i! K09<jxpHUB9HTOB TennonpOBOllHOCTB 1 nony'leHHblX npB pa3/lH'IHbiX TeMne

paTypaX XO/lOllHOit CT9HKB 1 Ha pBC, 11 ttaHa 3aBHCHMOCTb OTHOW9HBli: K09~~BUB9HTOB 

TennonpOBOllHOCTB H30nSIUBB1 COCTOID!1eil: B3 CT9K/l06yMal"B B aniOMHHHPOBaHHOli: nas

Cl!HOBOil: nneHKB1 3aMepeHHbiX npH rpaHB'IHblX T9M!IepaTYp8X 293 H 77,6'1< B 293 R 

20,4°K OT }laB/l9HB!i! B B3011SIUBOHHOM npOCTP8HCTB9 H YJl9/lbHOI"O ttasneHB!i! Ha B30/l9-

UHIO. Ha pBC, 12 JlaHbl TaKBe lKe 3aBHCBMOCTB 1 KaK H Ha pHC, 11, HO ll/l!i! OTHOWeHBSI 

K09~~HUH9HTOB TerrnonpOBOJlHOCTH 1 3aMepeHHbiX npB rpaHH'IHOil: renHeBOli: B a30THOli: 

TeMnepaTypaX XOilOllHOli: CT9HKH, 

H3 pHC. 11 BHJlH0 1 'ITO K09~~HUB9HT TennonpOBOllHOCTH OllHOli: B TOli: lKe H36-

ll!i!UHH1 3aMepeHHEIIli: npB TeMnepaType lKHllKOI"O BOllOpOJla 1 M9HbW9 B 0;88-0,6 B/lB B 

cpettHeM B 0,74 pa3a no cpaBH9HBIO C K09~1jlHUB9HTOM TennonpOBOJlHOCTB 1 3aMepeH-

HbiM nps TeMnepaType lKHllKOro aaOTa, a oTaomease rpaHB'IHbiX TeMnepaTvo: 

(293-20) I (293-77) pasao 0,79 (sa puc. 11 ttaao nyHKTspaoli: naaaeli:), AaanorH'I

sag KllpTHHa Ha6/li0Jl89TC!i! H npB B3MepeHH!i!X Ha 1"9/lH.It, Ha puc. 12 B.ltllH01 'ITO K091jl- ,, 

<jJHUH9HT TennonpOBOJlHOCTB B30/lSIUHB1 3aMepeHHb!li: !IpH TeMrrepaType lK.ItllKOI"O I"9/lBS1
1 

M9HbWe B 0,8-0,65 BilK B CpettHeM B 0,72 pa3a no CpaBH9HBIO C K09~~HUH9HTOM Tenno

!I~BOllHOCTH, 38MepeHHbiM np& TeMnepaType lKHllkOI"O 830Ta, a OTHOW9HH9 rpaHB'I

Hb!X TeMnepaTyp paBHO 0,745 (sa pHC, 12 ttaHO nyHKTHPHOli: /lBHHeli:), 0TCIOtta MOll<-

HO CttenaTb BbiBOll, 'ITO B9/lH'IHHa TennOBOI"O noTOKa '19Pe3 B30/l!i!UHIO He 3aSBCBT OT 

rpaHH'IHOli: XO/lOllHOli: TeMnepaTypbl B llBSns30He TeMnepaTyp 77,6 -412vK 0 

AsTop BbipalKaeT 6naroJlapaocTb H.H. BanaattHKosy, B.n. HexaescKoMy, E.A.Ko-

3bipesoli:, A.A. ropiOHOBy, A.n. Usaaesy, A.H. KallMb!KOBOll:, B.H. KoCTHPKO, B.TI. Bna

COBY 38 nOMOWb !IpH npOB9ll9HHB 9KCnepHMeHTOB H o6pa60TKe pe3yllbT8TOB, 

n H T e p a T y p a 

1. n.B. ronosaHOB. Oco6eHHOCTH H3MepeHH!i! K09~~HUH9HTOB TennonpoBOJlHOCTH MHOI"o

C/lOilHblX asoi1Buall:. TipenpHHT OHHH P8-3236, .Uv6aa 1967 

PyKonacb nocTynana B asttaTe/lbCKHil: OTtten 

22 M8PT8 1967 I", 

8 

.Jl.t;_ 
/'If 

1 2 3 5 10 20 .30 40 100 200 P, Z.jC/'12 

Pac. 1. 3aaRCBMOCTb o6'beMaor& seca y B30ilSIUBll OT ynenbaoro naaneKBSI p aa 

1130/lSIUBB, 1 - CT9K/lOXO/lCT 3BTJ1 TO/lWRHOll 100 MK B SlliOMRHHpOBSHHSSI 

naacaaosag nneHKS Tonwaaoll 12 MK; 2 - CTeKno6¥Mara CEP Tonmaaolt 

50 MK R 8/liOMHHHpOBSHHSSI llSBCSHOBSSI !IIl9HK8 TO/lmHHOll 12 MKj 3 - CT9K/lQ-

6yMara CEP Tonmuaoll 50 MK 11 anJOMHHKeaaSI cjlon&ra TO/liUHHoll 10 MK; 

4 - CTeKnoxoncT 3BTH Tonmaaoll 100 MK B anJOMHHReaaSI cjlonbra Tonmuaolt 30 MK, 
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HC, 2, 3aBKCHMOCTb 'IHCna cnoea n H8 1 CM TQnlUHHbl H30nSI!lHit OT y.aenbHOI'O 

llaBneHHSI P H8 H30nSJUHH, 1 - CTeKnOXQnCT 3BTJ1 TOnlUHHOll 100 MK B 

8niOMHHHpOB8HH8SI naBC8HOB8SI nneHK8 TOniiUIHOJI 12 MK; 3 - CTeKn06YM8I'8 

CEP Tonmaaoit 50 MK u aniOMHHHPOBBHHBSI naacaHoBa!l nneHKa Tonmuaoll 

12 MK; 4 - cTeKno6yMara CEP Tomuuaoll 50 MK H anroMHHHeBaSJ ljlonbra 

TOniUHHOit 10 MK. 
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I 2 " 5 10 ao &? 50 1{/(J 3(l() P, aj~Hz 

Puc, 3 , 3aBBCBMOCTb KosljlljJHUHeHT8 OTHOC&TellbHOlt .ae«jK>pM8UBB ( B3011SIIlBA 

OT y.aen&uoro .aaanelisH p ua saonSIIlBB. 1 - CTeKno6yMara CEP Ton-

msuoA 50 MK B aniOMBHBp0B8HH8SI naBC8HOB8SI nneHK8 TOnlllBHOll: 12 MK; 

2 - CTeKnoxonCT 3BTJ1 TOnlllHHOlt 100 MK B aniOMBHBeBaSI lj!Ollbi'8 TOn!llB

HOA 30 MK; 3 - CTeKno6yMai'a CEP TOniUBHoll 50 Mit B aniOMBHBeBa!l cjton&ra 

TOnlllBHOlt 10 MK; 4 - CTeKSiOXOnCT 3BTJ1 100 MK B aniOMBHBpOB8HH8!1 nas

C8HOB8!1 nneHKa TonmuuoA 12 Mit, 
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Pac. 4. 3aBHCHMOCTb Kos!jJ!jJauaeaTa Tennonpoao.QHOCTH aaon51Uaa A 
1 

cocTOSIIUeA 

aa cTeKno6yMara CBP TonmaaoA 50 MK a amoMaHaposaaaoA naacaaoaoA 
nneHKB TOniUHHOil 12 MK OT .Q8Bn9HBSI

0
B H30n51UBOHHOM npOCTp8HCTB9 p 

( rpaHH'IHbl9 TeMnepaTypbl 293 B 7716 K1 OCTBTO'IHb!l! ra3-830T) npa y.QenbHOM 
.QaBneaaa aa aaonSIUBJO P • r/cM2, 0- 110 - 61 ~ -351 6 -1201 

~ - 550 1 • - 800, 
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38BHCHMOCTb K08!jltj>HUH9HT8 TennonpOBO.QHOCTH H30n51UHH A 1 COCTOSIIUSA 
113 cTeKno6yMara CBP Tonmaaoll 50 MK a amoMHHHpoaaHHOli naacaHoaoll 
nneHKB TOniUHHOl! 12 MK OT y.QenbHOrO .QSBnSHHSI p H8 H30n51UHJO (rpa
HH'IHbie TeMnepaTypbl 293 H 77°K 1 OCTSTO'IHblli ra3-830T) npH .QaaneHBB 

3 
B H30n51UBOHHOM npOCTp8HCTB9 p 1 MM pT,CT, Q - 1·10-5; • - 1•10- j 

A -3 .& -2 A -2 • -1 
u - 4·10 ; - - 1•10 ; v - 4·10 ; - 1·10 • 
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PHc. 6. 3aBHCHMOCTb KOS!jlqJHUHeHTB Telli!OBOJlHOCTH H30i!l!UHH A 1 COCTO.IIIIlell H3 

CTeKI!OXOI!CTa 38TJ1 TonmaHOll 100 MK H 8i!IOMHHHpOB8HHOJI i!8BC8HOBOll 

Ili!eHKB TOillllHHOli 12 MK OT Jl8Bi!eHHll B H30i!l!UHOHHOM IlpOCTp8HCTBe p 

( rpaHB'IHbie TeMrrepaTYpbi 293 u 77 16°K1 OCTaTO'IHbili raa-aaciT) rrpu y.llenb

HOM Jl8Bi!eHHH H8 H30ill!IlHIO p 1 r/ CM2 Q - 1 1 ~ - 251 • -701 

0 - 2701 • - 700 • 

14 
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g 

Puc. 7. 3aaacHMOCTb Kost\lt\lHUHeHTa Terrnonpoao.llHOCTH H30i!SIUHH A 1 cocTOl!l!leA 

H3 CTeKI!OXOi!CT8 38TJ1 TOI!IIlHHOli 100 MK 1 H 8i!IOMHHBpOB8HHOH i!BBCBHOBOil 

IlileHKB TOlllllHHOit 12 MK OT YAellbHOI'O JlBBI!eHHll H8 H30i!Sil!HIO p (rpa

·HH'IIIble TeMrrepaTypbl 293 H 7716°K 1 OCTBTO'IHblil raa/a3oT) rrpH JlBBlleHHH 

a Haonl!IlHOHHoM npocTpaHcTae p I MM pT,cT. 0 - 1 -1o-5; • -I ·to-3; 

A - 4·1o-3; _. - 1-10-2; ~ - 4-to-2; t - t-to-t • 
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p HC. 8. 3aBHCHMOCTb K09tjltjJHUHeHT8 TennonpOBO.Qll:OCTH H30.rJHUHH A OT .Q8B.ri8HHS! 

B H30/IHUHOHHOM UpOCTp8HCTBe .Q.rJS! 06p83UOB 1 COCTOIDUHX H3: B - CT8K.rJQ-

6yMara CEP TO.ri!UHHOA 50 MK H 0 - 8.rJIOMBHHpoB8HH8H ll8BC8HOB8H nneaKa 
TO.ri!UHHOA 12 MK 1 • - 8/IIOMHHH8BOH tjJO.rJbrH TO.ri!UHHOH 10 MK; 0 - CTeKno
XO.rJCTa 38TH TO.ri!UHHOH 100 MK H 0- 8.riiOMHHHpOB8HHOA .ri8BC8HOBOH ll.rleHKH 

TO.ri!UHHOH 12 MK; • - 8/IIOMHHHeBOH tjJO.rJbrH TO.ri!UHHOH 30 MK. 
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Pac. 9. 
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38BHC"HMOCTb KOs<!J{j>HUHeHT8 TennonpOBOJlHOCTH H30.rJHUHH A 1 COCTOSIIUeH 

H3 cTeKno6yM8rl! CEP TO.rJIUHHOH 50 MK H 8.rJIOMHHHposannoi\ .rJ8BC8HOBOA 

nneHKH TO.rJ!UHHOii 12 MK OT yne.rJbllOr'O .Q8B.rleHHH H8 H30/IS!llH!O npH p83.riii'I

HOM Jl8BneHHH B 1130/IS!UHOHHOM UpOCTp8HCTBe p , MM pT.CT. ( Cl. - rp8-

HH'IHhie TeMnep8Typbl 293 114,2°K, OCT8TO'IHblll r'~3-renHA; d - rp8HH'IHbl8 

TeMnep8Typbl 293 H 20,4° K, OCT8TO'!Hb!H ra3-BO.QOpo.Q) • 

17 



P11e. 

~·~or 

~ 
~ 

3 

2 

( 

(} 

l·lt'J " ; 

,.,.~~ ' 
+' 

j 

2 

I 

(J 

~1 
r-
( 

If--.... 

~1 
""T 

u 
I! 

11:: 

IU ~ ~~ 

~~~' ~ 
I 

lltlf1"~ a 
2 s s 10 RO 40 50 10 2(/(l j:J ~I 

II 

1/(jl 
~ 

v V' ~ ~ 
v --

. 
I.M' , .. 
r:.:-1 o: 

I l 4 5 10 20 .fD SO ~00 ROO P, '/CJ~t1 

10. 3aBHeHMOeTb K03~11UII9HT8 TennonpOBOaHQCTB B30nHUBII A 
1 
eoeTo~elt 

113 eTeKnoGyMaru C5P TOJJIUifHOlt 50 MK 11 amoMRHRposaaaoA nascaaosoA 

nneaKH TonmuaoA 12 MK OT yaenblloro aasneHRR aa R30nHURID 11PR pa3-

nH'I.HOM aasneHHH B R30nHUROHHOM 11DOCJ:D8HCTBe p 
1 

MM pT.CT, 

(a - rpaHH'I.Hble TeMnepaTypbl 298 II 4,2 K, OCT8T0'1Hbllt ra3-renHA, 

6- rpaHI!'IHhle TeMnepaTyphl 298 11 20,4°K, OCT8TO'IHbllt raa-soaopoa). 
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PRe. 11. 3aBHCRMOCTb oTaoweauA K09~~RUReHTOB TennonpoaoaaoCTR H30nRUHH A, 
COCTO~eil 113 CT9Kn06yM8rR C5P TOnmRHOlt 50 MK1 H aniDMI!HIIpOB8HHOlt naB 

CaHOBOlt l'll)eHKR TOIIJJhlHOlt 12 MK, 3aMepeHHbiX npH rpaHH"'HblX T9Ml19JD8TYP8X 

298 II 71,tJ'°K H 298 H 20,4°K. a - OT aaaneHIHI B H30n!lllR,.OHHOM ::fPOCTpaH

CTBe npH pa3nH"'HbiX yaen&HbiX aasneHH!IX H8 H30nRUHID p 1 r/CM , 6 - 0T 

yaenbaoro aasneHR!I aa IISOn!lllHID npa pasnH"'HbiX aaaneaa!IX B asonauaoHHO 

npOCTpaaeTB9 p 1 MM pT.CT, 
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Pac, 12. 3aBHCHMOCTb OTHOW8HHII K09¢¢11UII8HTOB TennonpoaonHOCTH H30nQUIIH
1 

cocToHWell 113 cTeKno6yMarll CSP Tonwaaoll 50 MK, 11 amoMIIHIIposaaaoll 
naacaaosoll nneHKII 0Tonwaaoll 12 

0
MK, aaMepeaablx np11 rpaHH'IHbiX TeMne

paTypax 293 II 77,6 II 293 H 4,2 K. a- OT nasneHIIH B H30nHUIIOHHOM n~o
CTpaHCTBe np11 pa3nii'!HbiX ynenbHbiX naaneHIIHX HB H30nQUHIO p o r/CM i 

6 - OT ynenbaoro nasneHHH aa aaonsaaiO npa paanii'IHOM nasnea:aa B 
1130nHUHOHHOM npOCTpBHCTB8 p 1 MM pT. CT, 
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