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Poszenauymo ¢izuuni ocnosu H08020 nioxody 00 UMIPIOBAHH MENAONPOBIOHOCHII, AKULL MOJCHA 8iOHeCmU
00 cmayioHapHux memoois. emaibHo Onucano po3nooil Meniosux NOmoKie y eUMIPIOSANbHIll KoMIpYI,
OYIHEHO NOXUOKY OaHO020 MemoOy ma 6KA3AHO WLIAXU iT MIHIMIZayii.
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Paccmompeno gpuzuueckue ocHosbi H06020 N0OX00a K UMEPEHUIO MENTONPOBOOHOCIU, KOMOPbILL MONCHO
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A physical basis of a new approach to measuremietiteomal conductivity was considered. It has been
attributed to stationary methods. The heat flowsdrifiution inside the measuring cell was descrilired
detail, an error of this method was estimated amae ways to minimize it were found.
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CydJacHWl  pO3BHTOK  HayKOBO-TEXHIYHOTO
nporpecy y 3Ha4yHid Mipi CIpsIMOBaHHMN Ha TOMIYK
aJbTEPHATUBHUX JDKEpENl eHeprii, sfki 6 wmamu
3anoBuIbHUN KoediuieHT kopucHoi aii (KKJ/) ta
Oynmy TPOCTUMH 1 JCHICBUMH B TEXHOJIOTIYHOMY
3Ha4eHHI. 3HauHy HiIly B I1BOMY Mpoleci
3aiiMalOTh TEPMOCTCKTPUYIHI TEHEPATOPH CHEPTii,
II0 Ha JaHWH Yac e()eKTHBHO BUKOPHCTOBYIOTHCS B
KOCMOCi, aBTOMOO11e0yayBaHHI 1 1HIIMX Tamy3sx
HAapOIHOTO TOCHOAAPCTBA.

OCHOBHMMHU TapaMeTpaMH HaIliBIIPOBiAHU—
KOBHX MarepiaiiB, Ha OCHOBI SKHX (POPMYIOTHCS
TEPMOETIEKTPUYHI MPHUCTPOI 1 CHCTEMH, € TEPMO—

kB
E.P.C. (a, MTJ’ MUTOMa EJIEKTPOIPOBIAHICTD

(G, oM™ Di’M_l) , TEIUIO-TIPOBIIHICTh
(x, Brlém™ D{‘l) Ta TEepMOEJIEKTPUUIHA
mobporricte  (Z, K7  abo  GesposmipHa

TepMoOeNneKTpuyHa J1o0poTtHicTh (ZT). Bix mmx
rmapameTpiB Hanpsamy 3aJ1€KUTh KK

TEPMOEJTICKTPHUYHUX TPUCTPOTB.

BuBueHHs BIaCTHBOCTEH HaIiBIPOBITHHUKOBUX
MarepiaiB  BAMara€e  aaeKBaTHHUX  METOIHUK
BUMIPIOBAaHHS iX TEPMOCICKTPUYHHUX MapaMeTpiB.
Y mitepaTypl ONHCAHO PI3HOMAHITHI METOAM iX
BUMIPIOBaHHS, OJHAK OiIBIIICTh 13 HUX JO3BOJISIFOTH
BU3HAYUTH TUIBKH OKpEMi IapaMeTpH 3pasKiB.
Oco0MBOi yBarn 3aciayroBYIOTh TaKi METOIUKH,
SIKi B €TUHOMY €KCIIEPHMEHT HaJ[al0Th MOXKIIUBICTh

OTPUMATH  BECh  CHEKTP  TEPMOEIEKTPUYHHX
napameTpiB  marepiany. HaiiGinem — ckmagHOIO
331a4€l0 €  BHU3HAYCHHA  TEIIOMPOBITHOCTI

HAIBIPOBIJHUKOBOTO MaTepially, IO BHMAarae
BpaxyBaHHs 0aratbox (i3WYHUX 1 TEXHOJIOTIYHHX
YUHHHUKIB.

Metoau BU3HAYCHHS TEIUIOMPOBITHOCTI
MOJUISIOTRCS. HA CTaIliOHapHI 1 JIuHaMivHI. VY
MEPIIOMY BHUMAJIKy BUMIPIOBAaHHS TMPOBOISTHCS
MiCTsT BCTAHOBJICHHS TEIUIOBOi pIBHOBArd, IO
3a0e3meuye  JIOCATHEHHS  BUCOKOTO  CTYICHS
TOYHOCTi, OJHAK BHMArae BEJIHMKHX 3aTpaT 4acy,
0COOJIMBO ISl TIOTaHUX TPOBITHUKIB Terwa. [Ipu
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BUKOPWCTAaHHI  JWHAMIYHAX  METOIIB  MOJXKHA
HabaraTo IIBWALNE 1 JETajbHINIE MPOBECTH
BUMIPIOBaHHS B IMHPOKOMY IHTEpBAIl TEMIIEPaTyp,
MPOTE TOYHICTh NP iX BUKOPUCTaHHI € HEBUCOKOIO
[1].

Kpim Toro, pO3pi3HAIOTE TaKoXX abCONIOTHI i
nopiBHsUIBHI Metoau [1]. B aGcomoTHOMY MeToi
Oe3rmocepeTHbO BUMIPIOETECS ~ TEIIO, SIKE
MPOXOUTH Yepe3 3pa3oK. Y MOPIBHIBHOMY — OJTHA
1 Ta > KUIBKICTb TeIUIa TPOXOIUTh Yepe3
JOCHIDKYBaHAN 3pa30K 1 yepe3 3pa3ok 3 BiAOMOIO
TETIOPOBITHICTIO, IO PO3TAIIOBAHUMA TTOCITITOBHO
3 MHepUIMM. IToTik Termia OOYHCITIOETBCS 3a
IPAJi€HTOM TEMIICPAaTypH HA CTATOHHOMY 3pasKy.
Ilpy  1bOMY  TEILIONMPOBIXHOCTI ~ ETAIOHHOTO i

JOCII/DKYBAHOTO ~ MaTepiaiiB  TOBHHHI  OyTH
BCJIMMUHAMHU OJIHOTO NOPSAKY [1].

Ilpu  BUKOpUCTaHHI  OyIb—IKHX  METOIMK
BHHHKAa€ MpoOJieMa TEIUIOBUX  BTpPaT depes

CepeloBHILE, SIKE OTOYYE MOCIHIIKYBaHUHA 3pa3oK.
OpauM i3 CrmOCOOIB 3MEHIICHHS OOKOBUX BTpaT
TEIla € BHKOPUCTAaHHS 3pa3KiB Malloi BUCOTH 3
BEJIMKOIO TIOLICIO MOMEPEYHOro nepepisy. OqHak y
bOMY BHIAJKy BHHHUKAIOTh TPYJHOII TOYHOTO
BU3HAYCHHS TPai€HTa TEMIICPATypH Y 3B'SI3KY 13
HEPIBHOMIPHMM TEMIICPATYPHUM PO3IOAUIOM TPH
BUKOPUCTAaHHI TepMmomap, sKi NPUENHYIOTHCS
OesmocepenHbO0 10 3pa3ka, a TaKoOX i3
BUMIPIOBAaHHSAM BiJICTaHI MK HHMH. Buxomom i3
OTO € BUMIPIOBAaHHS Pi3HMLI TeMmeparyp OJOKiB,
MDK SKUMH 3aKJIaJacThCs 3pa30K JOCIiIKYBaHOTO
marepiany. I[Ipote i mpu HOMY ICTOTHHMHU CTalOTh
TEeMITepaTypHI TPATIEHTH HA KOHTaKTax. Tomy,
miei TOYKM 30py, OUIBII BUTIAHMMH € 3pa3Ku
3Ha4yHOI BHcOTH [2, 3]. BpaxoByroun BHIEBKa3aHe,
HEOOXITHO 3HAXOMUTH KOMIIPOMIC MK JBOMA
B3a€MHO TMPOTWJIC)KHUMHU BuUMoramu. Ha mpaxTuii
BUKOPUCTOBYIOTh BHCOKI 3pasKy, SIKIIO
JOCHIDKYBaHUN MaTepian € ZJ0OpUM MPOBIAHUKOM
TeIia, 1 KOPOTKI MUCKW ab0 IUIaCTHHH 3 HBOTO,
SIKIO LeH Martepiaj € MOTaHWM MPOBIIHUK Teria
[3].

Hamm 3ampomoHOBaHO Teopito CTaIlioHapHOT
a0COoOTHOT METOAUKU BHUMIpIOBaHHS
TETIOTPOBITHOCTI | TBEPAOrO0 Marepiamy, sKa
TaKOX /a€ MOXJIHMBICTh B €IMHOMY €KCIIEPUMEHTI
JIoMaTkoBo oTpuMmaTtu maHi 3 Tepmo—E.P.C. o Ta
enekTponpoBimHocTi ©. Ll1  Merommka Oyna
po3pobieHa y  3B'S3Ky 13 HEOOXIiIHICTIO
BUMIpIOBaHHS  KoedillieHTa  TemIONpPOBIAHOCTI
HEBEJMMKUX 3pa3KiB MaTepially, LI0 [OTaHO
MPOBOIMTH TEILIO.

Posrnsaemo  3pasok  marepiany 1, 1o
PO3MIIIEHUH MK OCHOBOIO 2 1 BHYTPILIHIM
HarpiBHUKOM 3, HaBKOJO SKOTO pO3TalIOBaHHUN
3oBHIMHIN  HarpiBamk 4.  Ilpoctip  Mix
HarpiBHUKaMd 3allOBHEHO TEIUIOI30JsATOpOoM 5 3

HU3BKOIO TEILTONpoBiaHicTio (prc. 1).

30BHIIHIN HarpiBHUK 3abe3neuye
MIITPUMYBHHS TEMITepaTypyd Ha BEPXHBOMY KIHIII
3pa3ka JOCHiKYBaHOTO Marepialy Ta CIyTye
OXOPOHHOIO 000JIOHKOTO BHYTPIIIIHBOTO
HarpiBHUKA.

BHyTpimHiii HarpiBHUK NpU3HAYCHUHA IS
BBEJICHHSI B CHUCTEMY JOJAaTKOBOTO TMOTOKY TeIlia,

BEIMYMHY  SKOTO MOXXHa  BHUMIPSTH,  SKIIO
KOHTPOITIOBATH HOTO EIeKTPUIHY MOTYKHICTb.
TerioeMHICT  OCHOBM  Ta  30BHINIHLOTO

HarpiBHHKa 3HAYHO IIEPEBUITYIOTh TEIJIOEMHICTD
BHYTpIIIHBOTO HAarpiBHUKAa Ta 3pa3ka Marepiaiy,
mo 3a0e3neuye KBa3ii3oTepMiYHUN peXUM poboTH
OCHOBH 1 30BHIIITHHOT'O HarPiBHUKA.

Pucynoxk 1 —biaok—cxemMa BUMipIOBaJbLHOL
KOMIpKH

[3omamiitHuM ~ €KpaHOM  CIIyTYE  OXOpPOHHE
TerioBe Kinbie 6. KoedimienTn TemmonpoBigHoCTi
Marepialy KiJgbIld Ta JOCTIDKYBAHOTO 3pa3ka
MTOBHUHHI OYTH BEIMYWHAMHU OJHOTO TIOPSAKY, TOII
TpafieHT TeMIepaTypu B Kbl Ta 3pasky Oyxe

MpUOIU3HO OJTHAKOBHUH, a TETUIOBHM
BUIIPOMIHIOBaHHSM 3 TIOBEPXHI 3pa3ka MOXHa
HEXTYBAaTH. Kinsme TaKOXK 3abe3neaye

CJIEKTPOI30JAMII0 MK 30BHIIIHIM HarpiBHUKOM i
OCHOBOIO Ta  MEXaHIYHO  YTpUMYy€  JIaHy
KOHCTPYKLIIO.

[licna BKIIOYEHHS 30BHIIIHBOTO HArpiBHUKA i
BCTAHOBJICHHS TEIUIOBOT PIBHOBAr'M MaTHMEMO, 1110

T >-I-Rll > T TKi,wu’ (1)
ne T, — TeMmmepaTypa 30BHINIHBOIO HAarpiBHHKA,
T, — TemmepaTypa BHYTpPINIHBOIO HAarpiBHHKA,
T, — TemmepaTypa OCHOBM, [, — TemIeparypa
HaBKOJIMIITHBOTO CEPEIOBHIIA.

Temnno, SIKE BUIUIAECTHCS 30BHIIIHIM
HarpiBHUKOM, BUTPAYAETHCS Ha TEIUIOBE

BHUITPOMIHIOBaHHS 3 HOBerHi BCHOTO HaniBHI/IKa
TeIUIolepesiady Yepes 130NN eKpaH 1 3pa3ok
OCHOBI 2 Ta iHIIMM KOHCTPYKTHBHUM CIICMEHTaM, i,
B KIHIICBOMY  pe3yJbTaTi, HA  TEIUIOBE
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BHIIPOMIHIOBAaHHS 3 TIOBEPXHI IIUX CJICMEHTIB

BUMIpIOBaJIbHOI KOMipku (puc. 1).

Ha puc. 2 npeacraBiieHo 3arajlbHHN OFOIKET
Temna, ge Q, — KiNbKICTb TEIUIa, 1[0 BUTPAYaEThCs
Ha TEIUIOBE BUIIPOMIHIOBAHHS Ta TeIUIONepeaady
qepe3 i3onsAniiHuil expaH;, Q, — KiIbKiCTh Temia,
IO TePeaeThesl BHYTPIMIHBOMY HarpiBHUKY; Q, —
KUIBKICT, ~ TeIDIa, IO  TEPEJacTbCs Bl
BHYTPIIIHBOI'O HarpiBHUKA 4Yepe3 3pa30K OCHOBI 2;
Q +Q =Q — 3aranpHa KUIBKICTb TeEIUIa, LIO
BUJIUISETHCS 30BHIIIHIM HarpiBHUKOM.

3a OUHUITIO Yacy MaeMo, IIo:

Ql = (T3 _Teu )axi3 ' (2)

S
QZ - (Tsu _To )I_X ! (3)
Je a —iHTerpaJbHUI NPUBEICHUN KOePILlieHT, X,
— KoeQiieHT TEeIIONPOBIAHOCTI  BHYTPIIHBOI
Terutoizomsmii, X — Koe(ilmieHT TeruIonpoBiIHOCTI

3pazka, S i | — reomerpuuHi po3Mipu
JTOCITIIKYBAHOTO 3pa3Ka.
ool
TH
T

Pucynok 2 —Po3moais moTokiB Temia
BHMIipPIOBATBHOI KOMipKH

3a yMOB TEIUIOBOI PiBHOBAru

Q=Q. (4)

Ilicns BMHKaHHS BHYTPIIIHBOTO HarpiBHHUKA
yepe3 JACSIKHUM Yac BCTAHOBUTHCS HOBA TEILIOBA
piBHOBara 3 TAKHMH ITapaMeTpaMHu.

I I I
T3>T611>T0>Tki.w:' (5)
TemriepaTypa 30BHINIHBOTO HArpiBHHKA T, Ta

ocHoBH T, Mmaiike He Binpisustotees Big T, Ta T,
BIJINOBIIHO, 32 yMOBH, 10 Q> Q) , ne

Q@H = IHHU 6H 1 (6)

Q,, — 10JaTKOBa KiJIbKICTh TEIUIa, SIKE BUILUIAETHCSA

BHYTpiIIHIM HarpiBHukom; |, ta U, —crpym Ta

6H

Harpyra Ha BHYTPIITHBOMY HarpiBHUKY,
BIJIITIOBIIHO.
TemrrepaTrypa  BHYTPINIHBROTO  HarpiBHHKA

3pocte Ha BenuumHy T, —T , 1m0 mpussene 10
30UTBIICHHST KUTBKOCTI TEIUIa, SKE TepPeNacThCs
gepe3 3pa3ok OCHOBI Ha BemnmuuHy AQ, Ta

3MEHIIEHHS KUIBPKOCTI TeIUla, sIKe IepeAaeThes
BHYTpILIHBOMY HAarpiBHMUKY BiJ 30BHIIIHBOTO Ha

BenuuuHy AQ,.

Ha puc. 3 mpuBeneHo OKeT Tema Micis
BBIMKHEHHS BHYTPIIIHBOTO HarpiBHHKa. 3TigHO
HOBOTO PO3MOMUTYy TEMIIEpAaTyp CyMapHI TOTOKHU
Teria OyIyTh ONMCYBATUCS HACTYITHUM YHHOM:

Ql_AleaXiz(Ts_T;H)' (7)
S (i
QZ +AQ2 ZI_X(TBH _TO)' (8)

{ e
{'}Q-ACL

BH Ts

Q+AQ,

T

Pucynoxk 3 —Po3noaij norokie Temia micjst
BKJIIOYEHHS BHYTPIilIHBOr0 HATPiBHUKA

Ii moTokm TeTuTa BiAPi3HAIOTHCS MIXK COOOI0 Ha
BenuuuHy Q, , TOMy

Q, =Q+AQ -(Q -AQ)=AQ +AQ,. (9)

BpaxoBytoun piBasiaas (2)i (7) Ta (3) 1 (8),
MaTHMEMO:

AleaXiz(T;H _TSH)’
S (i
AQZ :l_X(TgH _Te )

(10)
(11)

bepyun no yBarm (6) i
HACTYITHE PIBHIHHS:

(9), orpumaemo
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l,U I
— 8H " 6H  __ o
6H 6H
Ockinbky KOe(DILIEHT ay,, 3aJIeKUTh TIIBKH Bl
KOHCTPYKTMBHHMX IapaMETpPiB  YCTAHOBKH, HOro
MOXHAa BH3HAYHUTH, BHKOPHCTOBYIOYM 3pa3oK 3

BiJTOMHM KOE(iI[iEHTOM TEIUIOMPOBITHOCTI.
3rigno (12)maemo, 1110

S |8HU 6H
TEA A, 13
e, e W
IToznaunmo
S .U
— = ,Mzb’ :d 14
X I C T('?H _TGH ale ( )
Toni
c=b-d, (15)
oo _labjslod s b jad
o b-d b b-d dbec
se_ldl, o, Ial_lodl, l2aci lad
c X S | X D I
3BIAKH
o 0] o Ja
X D |
AT |+|AT
A_bzIAISH +IAU8H|+I 6’,’ +I 6H ’ (19)
b I@Il URI! TKI! _-I-Rll
ne D — niametp 3paska.
. Ad A(aX,-g)
Hnsa  omiHkm —= CKOpHUCTAEMOCS

i3
THM, L0 &), MOXXHAa BHU3HAYMTHU 3a JOINOMOIOI0
€TAJIOHHOTO 3pa3ka 3 BiJIOMOIO TEILIOMPOBITHICTIO,
TOOTO

| W S S
ay, =4 —o — —=b- —. 20
A/IE TSH _-I-GH XGWI I X(’WI I ( )
Toni
S S
A =
ad_sb_ b, i) xt
d b S S S
b- — — b
/Yem I /Yem I /Yem I (21)
S
_Abb (2aD] A\ Xen
=+ += .
b d D [ d
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Bpaxosyroun (16), (18), (19)ra (21), maemo,
II0:

Ox _240[ [A] b b
X D | bb-d

Ab b (2|AD| |A||lem
+| —— | ——+—

+

bd D I

:[2|AD| +Hj 1+

D I

S
Ormxe, Oepyun 10 yBard Te, IO b—d=)(|—,

3HaXOQUMO, IO

o)

X D X

: 23
oo, [T AT e, | 20

U T, -T S
6H 6H 6H 6H X T

A, |
+2

TakuM 4YMHOM TOYHICTH BHMIpIOBaHHS

3QIOKATh  Bil  Takux  (AaKTOpiB:  TOYHOCTI
BUMIPIOBaHb TEOMETPHUYHHX pO3MIpiB 3pa3zka Ta
€TaJIOHy, TOYHOCTI BHUMIPIOBAaHHA TIIOTY>KHOCTI
BHYTPIIIIHBOT'O HAarpiBaya Ta TEMIIEpaTypu Ha
KIHIIIX JOCTIKYBAaHOTO 3paska, a, 0COOJIMBO, BiJ

S
aX”/XI -

TEIUIOTIPOBITHOCTEH 130JIAIIiT 1 TOCIIKYBaHOTO
3pa3ka marepiany.

MoskHa BIIMITHTH, IO IJIS 3pa3KiB, KOSQiIli€HT
TEIUIONPOBITHOCTI SKUX € 3HAYHUM, [OXUOKa
BUMIpIOBaHHS, (aKTUYHO, 3BOJUTHCS JO CYMH
MOXHOOK BUMIPIOBAHHS TEOMETPUYHHX PO3MIpiB,
MOTYKHOCTI ~ BHYTpIIIHBOI'O  HarpiBaya  Ta
TeMIIepaTypd Ha KIiHIIIX 3paska, IOCIHIiKYyBaHOTO
Martepiany.

BUCHOBKH

Po3pobiieHi  TeopeTMYHI  OCHOBH  HOBOL
CTaIlioHapHO1 a0COFOTHOI METOIUKN BUMIpPIOBAHHS

CIIIBBIIHOIIIEHHS IMOBHUX

TEIUIOTIPOBITHOCTI TBEPAWX MaTepialliB, sKa B
MONajbIIOMy MOXE OYTH BHKOPUCTaHA IS
BU3HAYEHHS L1I0TO KOMITIIEKCY IHIITAX

TEPMOCICKTPUYHUX MapaMeTpPiB: TEIUIONPOBITHOCTI
e koedirmierra tepmo—E.P.C. a Ta
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