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Abstract

mathematical model of solid-liquid phase change, a modified equation of effective thermal conductivity is

Based on the empirical equation of one-dimensional effective thermal conductivity within

proposed and applied to solving the two-dimensional problem according to mathematical analysis and
experimental data. The results of the model simulation are compared with the experimental data and the

computing method for effective thermal conductivity is reasonable.
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Fig. 1 Schematic of two-dimension
phase change problems
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Table 1 Comparison of melting time

on stearic acid

Q/W Lexp/S t/s t2/s t3/s
72 12555 34665 13285 13139
150 6670 24876 7150 6914

Table 2 Temperature comparison of heat conductive

partition after stearic acid melted

QW Tep/C T/C T/ C Ts/C
72 378 1009. 63 381.56 382.07
150 406 1593. 99 411.31 409. 81

M TR 238 AT LR . X Tt ()5 58
YGRS BRI . BRI TS L
AL R ) I A AT A SRR, HE A
Ko IR, FIAARERTRIG TR A A
R Z B A 2R AN R, IS R X F—E
MBENETR AV S AERUR R S PLBAY &
ARG, BERIRER 2. AR S LR
A GRS, W 4 FE S sl LIE
e OHERBERRT TR, R 0 R I A iR

Yh—E&R, R TR 2], A AR s i
IR ko ERARR] - 3 S AR 2 X6 S s [ AUAE T 4K
fai s[RIl UG . SO e E 37 ek
PERLIRRI (4R 3 AT 4 SR

380
® modified
calculative
solution
B unmodified
360 | calculative
solution
L A experimental
= solution
340
320 - -
0 0.05 0.10 0.15
Xx/m
Fig. 4 Comparison of temperature
fields at Q=72 W and t=9000 s
o modified
370! calculative
solution
m unmodified
calculative
350 f solution
A experimental
v solution
S 330t
310t
290 . .
0 0.05 0.10 0.15

Xx/m

Fig. 5 Comparison of temperature
fields at Q=150 W and r=3000 s
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Table 3 Comparison of melting time on

two-dimension problem (Ar=1s)

T./C Lexp/S Leal/s
100 13589 14386
120 8529 8922
140 5916 6349
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Fig. 6 Calculative interface movement
of two-dimension problem

(T=100 C, Ar=1000 s)
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