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Numerical investigation of the effect-of thermo physical ‘properties
on the performance of heat storage system

WU Bin, XING Yuming, RUI-Shouzhen

(School-of Aeronautic Science and Engineefing,
Beijing-University of Aeronautics and Astronautics; Beijing 100191, China)

Absgtract.: Two-dimensonal mathematical model of latent heat storage performance was
presented for heat storage system in consideration of the conduction of container wall , and
only the process of phase change-heat tranger was consdered by conduction. The decoupled
method computational/ model was used to analyze the phase change process of phase change
material (PCM) . Numerical calculation and comparison of the melting process of PCM were
conducted for various types of container materials. The results show that thermo physcal
properties of thermal conductivity , specific heat and density of the container material have
very important effects on the melting of PCM. Furthermore, numerical calculation and com-
parison of the melting process of PCM were conducted for different values of initial tempera
ture and boundary wall temperature. The concluson provides guidelinesfor latent heat stor-
age system thermal performance and design optimization.

Key words: latent heat storage; phase change material ; decoupled method;
thermo physical properties; melting
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Table 3 Variation of melt fraction of PCM for different values of (-Tm =" Tini) With various container mater ials

( Tm = Tlnl)/
Time/ min  f Time/ min~ f Time/ min ~_f Timefminy f Time/min f Time/ min  f
5 300 0 41 300 0 73 300 0-87 300 0 97 300 1 00 236 1 00
10 300 0. 40 300 072 300 0.87 300 0 97 300 1 00 239 1 00
15 300 0,40 300 072 300 0..87 300 0 97 300 0 99 242 1 00
4 PCM f ( Tvail - Tm)

Table 4 Variation of met fraction of PCM for different values of ( Tuai -

Tm) with various container materials

,PCM

(Toar - Tm)/
Time/min f Timegmn f Time/mn f Time/mn f Time/mn f Time/mn f
5 300 0 23 300 0 41 300 0. 55 300 0 67 300 0 70 300 0 81
10 300 0 34 300 0. 60 300 0. 75 300 0 87 300 0. 90 300 0 99
15 300 0 41 300 0 73 300 0. 87 300 0 97 300 0. 99 236 1 00
20 300 0. 47 300 0. 83 300 0. 95 269 1 00 251 1 00 242 1 00
4 2) PCM
PCM ;
: K, 3) ;
ap,) PCM PCM
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