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Fig. 1 Experimental schematic diagram
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Fig. 2 Temperature and relative humidity change with

time in the thermostat
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Fig. 3 Meshing scheme
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Tab.1 Physical parameters in the model*

S A
BB as 0.03
W po/ (kg m™?) 1 000
ESREN o
SMEB b/ (Wem '« KD 0.05
R
HoE FEAEE )/ (k) « kg™t « K1) 1.4
47 & T 1.02
WAK  HE o/(kgs m ) 1 000
R a, 0.97
HRALB R $g off 0.8
M KRV MR D/ (m? + s 2.55X107°
SHEAEB b/ (Wem™! « K1) 0.024 2
KRB hy /(K] » kg™ 2 537

2 I Ak SR TV LU A N AMIR 25 B 4 N L
55 IR KT R) I 5 o 3 A B 2 /0N L A R A T A
AR B B R BE 2R B, DT R AR T K L K
50 minJFUR L 1 45 P A G K SR L AR L, 2
T PRUAE T Bt V20 P B R K 28 TR B S R
355 [70) 328 ¥ V- 47 . VAR 40 R B85 [ 1 UK 2% <00 Ty 22
TR E . EAS TR RS2, BTL 25 R 0 K 3 b s
5 00 e 3 I o L 58 2 T TR 0 S
o7 1 SJ2 6 352 B0 ZE IR L 2435 %) 480 min B, K43
BEARZET.

i ] e
35 e A RAEY HI(DO)
AN
25
2 20f
S 1.5 -
10
05
0 -
-0.5

0 100 200 300 400 500
t/min

B4 wHNKSSEREE L

Fig. 4 The change of moisture in sponge with time
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Fig. 5 Distribution of major parameters during drying process at t=10 min
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Simulation on drying process of porous material

under large temperature difference

CHEN Lei's WANG Shugang'’.

ZHANG Tengfei’,

JIA  Ziguang®, FANG Tianyu'

( 1. College of Civil Engineering and Architecture, Dalian University, Dalian 116622, China;
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4. China Northeast Architectural Design and Research Institute Co., LTD, Shenyang 110016, China )

Based on the assumption of thermodynamic equilibrium and combined with dynamic

boundary conditions, a mathematical model is developed to simulate moisture migration and three

state phase transition process in porous insulation material under large temperature difference, and it

is verified by the sponge drying experiment. In the modeling, the effect of natural convection caused

by temperature difference is considered. The analysis is conducted on the distribution characteristics

of temperature, water vapor concentration, the volume fraction of liquid water and ice in the sponge

with evolution of time.

The influence of physical parameters on the moisture transfer process is

discussed. Finally, it is concluded that the model could accurately predict the process of moisture

transfer in porous media under large temperature difference, and from the analysis of physical

parameters, the porosity and effective diffusion coefficient are the key factors to affect the moisture

transfer in porous insulation material, and the effective thermal conductivity has a lesser impact.

Key words: porous media; nature convection; porosity; effective diffusion coefficient



