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Fig. 1 Schematic of square heat storage unit
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Fig. 2 Schematic of the physical model and coordinate system
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Fig. 3 Schematic of the physical model and coordinate system
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Table 2 Model size and melting time
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K
1L.op __ 0.64 L
—o—0.79
L ——1.00
0.8 —— 1.2'67
" ——1.5
o6l )
=
& 095
0.4r 0.90
0.85
0.2f 0.80
220 240 260 280 300 320 340 360 380 400
0. 100 200 300 400
I a)/s
a. K<1.56

300 400

200
I a)/s
b. K=1.56
7 ARG ] AR 1k 56 5

Fig. 7 Liquid fraction changing with time
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NUMERICAL SIMULATION ON MELTING AND SOLIDIFICATION
BEHAVIORS OF Al-Cu ALLOY IN SQUARE HEAT STORAGE UNIT

Cui Fu, Yuan Yanping, Cao Xiaoling, Sun Liangliang, Xiang Nan
(School of Mechanical Engineering , Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The melting and solidification process of Al-Cu alloy was simulated numerically in square heat storage unit
which has an isothermal circular heat exchange tube inside. The melting and solidification behaviors of PCM and the
effect of ratio of width-height on the melting and solidification behaviors of PCM were studied. And the effect of heat
storage area coefficient on the optimum ratio of width-height of heat storage unit was discussed. The results showed that
for a square heat storage unit with 20 mm diameter of the center heating tube and 6400 mm® cross-sectional area, the
melting and solidification time of PCM are first decreasing and then increasing with the increase of ratio of width-height.
Especially, when the ratio of width-height is 1.56, the melting time of PCM is shortest, and this ratio of width-height is
defined as the optimum melting ratio of width-height. When the ratio of width-height is 1, the solidification time of PCM
is shortest, and this ratio of width-height is defined as the optimum solidification ratio of width-height. Besides, with heat
storage area coefficient increasing, the optimum melting ratio of width-height of heat storage unit presents an increasing
trend, and the optimum solidification ratio of width-height of heat storage unit remains unchanged. The ratio of width-
height of square heat storage unit should be reasonably selected according to the practical application conditions.

Keywords: latent heat thermal energy storage; Al-Cu alloy; melting and solidification behavior; numerical simulation



