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CONSIDERATION ON HEAT TRANSFER MECHANISM AND THERMAL
- CONDUCTIVITY OF THERMAL INSULATION BRICK (2nd)

Kaneko TAKAHASHI

Abstract

The objects of this study are to research heat transfer mechanism in thermal insulation brick and to
estimate temperature dependence of thermal conductivity of it. The insulation brick to be studied in this
report is composed of aluminum oxide (AlLQOs) and gases filled in pores.

In the lst report, a simple mode!l which has narrow contact surface between two AlQ; particles was
considered. The results obtained by this model showed fairly good qualitative tendency.However, there
was considerable difference between numerical result and measured value informed by request person.
From this standpoint, more approximate two dimensional and three dimensional models contained many
particles of Al:Os and pores are proposed by observation of section view photograph with SEM, and nu-
merical analysis are investigated on these models. And moreover, experimental results by unsteady hot

wire method are obtained over wide temperature range. The numerical results based on three dimensional
models and experiments show good agreement at high temperature range.

=

=1

1. #
IANVEFOERFM%FS LT, MO
FEARATMRODDOTHY, T¥ - - REOHSHTRKXLEE
FRELTWD, WEMBEIZRENER - -8 HE
BIUOHHEOREZFEDL, AT ETINSOER
F0ELTCHVWRITRIER S v,

AR H BEEPD, LEFL EICHCONLIK
Wigh L o F OBZEEORERITFHICOWTHM S
T ENEII o TwD, —#RIZ, EHIN TV BHE
HHEOMERIIMHHPOERBICREIKET LI LR L
CHILNT uavb, LAPALERESL, Thon%gidE
ARLZEICESZEN TS Z DS WiE Ok
(KR T & ZRORR % &) LABBHOMETCELTO
X F L TH B, T/, A—H—OhFurfizbn
THREEROBERTFEEZHL LTS 0D
Bvime LAL, BHKETEL v IR R B A
ENDWEEIKE V2D, BEERORERTNE % W
LT AL IERELRERTHLLEELOND,

EZIZONEND, FHE T, ALY TOBE

BRPPHEOFHEROWENTHRFATL L & BT, F—
KEBE TV E U CHE R ZRICE FIVT, BUEMETIC
FoTEBE L, ZITOEFVIERITHRERMNIC 2
WNFOAEEZ, ZROFELBEGME) BFEOR
i X 2BIEIOM R LM T A I L&Y, HEOH
HOT G Lz, 2OFR. BUEX0RERTEE
OEVRREINII KD SN 7zh, EBMICIEZOET
BEILEZONTWAERME (350TI12Hv2T0.858
W/ (mK)]) & OHEIIRKREVIERTH o770 FEEL
T, RLEFIVEEBOBHKL v HOME & DEL
BARFF TRV ERR LT,

AEIHBEOMEA B EZ T, oLy 0%
EEBETHEMETHE LR, FhrsEL LT, 8T
IR L ERIREZ ZR L 2L BN T2 &L RILET
NVEEIREF LI, O/, iilRELVEIEENICR
FhAER2 B lERE L OHERIAE P07, X 51,
TRIERTETFTVORBELET Z, XDERIEWE
ZZ2ONBZRILEFNVCHERITICE > TEE L,
7, EBREF—HLIGIZON TRV E, T/,



Akita University

ZOHDEFHMIZAT 2 2, (22 W T OREMDE L 72 0T,
Lo A oEnES 2 o BHaBIC I Dl L7z, Zh
T OKRBH SRR AR L O - &
BElih) TEAEEL o 7

Tiﬁ”[m
DAk [W (mK) ],
/11 L > Ho@fEE [W/ (mK) 1,
s @ BRO B R [W/ (mK) ],
d)t"“l’!? CF I3 RUL

2. Balaln

I 2B AL, o X O Rl KETER L VoA
FREL. RL » HORG K OEBRRIZ T4
ENLUTOLICEZONTWD, BEEHIET IV
I = A (99.33%) T, A E U CTELEESE (057%)
EREEEE (0.12%) SEFNTV 5, F7, EREIZ018 LRV 2L L COMBTREOMRLH D,
~022BEE B2 5N TWD, ThDD, WEDiEkA FFERFFEE LTiie, JEid - #5800 il o 394 %
WML 7 VI 22 A (ALOS) TH Y, REFIzBY ER LR« TR TWBD T, JiEEREOAREH
TV ¥ T EBREOALO: & EBR%E ¢ =020 72 M 272 WAL, fidEms 5,
TR S L LB CTH D & E L TR 2 17
HYTEET A RIC, MERETIEL VTV OREE BI5E 4. EBFNEGFRME
T 5k {HHER 2 REE TN R L TR 4. 1 TRTEFL
fivy, 350CTHZ LN TV B EEME (Ar=0858 [W/ ARE TGS IHHEOT 7L & E S0 1
(mK) 1) B L ORENZEAMFOHERIT L BE it FOMETHFG2 DXL URLEFAEBIEL 720
‘?’)’ébfb‘f:#‘"?{”"ﬁg A4 Zﬁﬁf“ﬁ\«kébbﬂfwté: ZZC, RT3 LT B T T o BRI I IR T

Fig. 1 Photograph of a sample (Brick)
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Table 1 Arof Asand Ag T . T=Th @ T(1.25)

T [T] 350 | 627] 900 1100
As [W/(mK)] 150| 90| 63| 55 A : T ATITN b
1 g-1:75%H2,25%N2 0246 | 0313 | 0.376 | 0.411
A g-240%H2,40%N2

20%CO 0.153 | 0.196 | 0.236 | 0.258
1 g-3Air 0.047 | 0063 | 0.076 | 0.083
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Fig.2 Two dimensional model

Fig.2 Two dimensional model
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Fig.3 Thermal Conductivity of Al:Os

Material Equation
ALO;s 1.9x10°T2—0.04t + 26.67 A
A gl (75H2,25N2) 22x10%T+169% 10"
4 g2 (40H240N220CO) [14X 10T+ 104X 10" o
A g3 (Air) —206x 102 T2+7.8X SR R
10T +221%10°* %
ARRANANY AP

Table 2 Approximate Equation /i
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Fig.4 Three dimensional model
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Fig.4 Thermal distribution.

Fig.5 Thermal distribution

T T T T T r T

A S:Aleg
¢ =0.2
10.0- 4
axwel(2)
= | This study
4 Rep.
g |
; A1
[l B ——A.2
- g
~
5.

/

r ;Liei(L—D————“U—_‘D
L R S B
400 600 800 1000 1200
T[C]

Fig.6 Comparison between
Model (Fig.3) and Eq. (1),(2)
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Fig.8 Comparison between
Model (Fig4) and Measurement





