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Simplified heat capacity and thermal resistance (RC)

dynamic model for planar phase change materials

YAN Tian, XU Xinhua , GAOQO Jigjia
(School of Environmental Science and Engineering, Huazhong University of

Science and Technology, Wuhan 430074,P.R.China)

Abstract: A simplified dynamic heat transfer model with different heat capacity and thermal resistances
(2R1C, 4R2C and 6R3C) of planar phase change materials is proposed. The RC parameters of the
simplified model are identified by genetic algorithm (GA). The accuracy and applicability of different
simplified models are analyzed. The results show that the identification parameters are less and the
application is better for 4R2C model with good accuracy. Compared with the results of numerical model, the
average difference of the surface temperature is less than 0.3 C, and the average relative difference of the
heat flow through the left and right surfaces are respectively about 10% and 5%. The accuracy and
applicability of the simplified dynamic model is reasonable under the different boundary conditions. The
computational efficiency of the simplified model is much higher, for the computational time of the
simplified model is less than 0.1% of that needed by the numerical model.
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Figure 1 Structure and dynamic simplified models of planar PCM
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Figure 2 Schematic of parameters identification
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Figure 3 Convergence graph of numerical model
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Table 2 RC parameters of dynamic simplified models

F5E Y R, R, R; R, R; R C, C, C,
2R1C  0.466R,, 0.534R, Cio
4R2C  0.403R, 0.222R,, 0.349R, 0.026R, 0.624C,, 0.376C,,

6R3C 0.379R, 0.081R, 0.043R, 0.114R,, 0.362R, 0.021R,, 0.460C, 0.157C, 0.383 C,,
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Table 3 Comparisons between simplified model and numerical model in case 1 %

*ﬁﬂ AQ1 AT, AQZ AT,
2R1C 11.2 1.0 8.3 0.8
4R2C 10.7 0.7 3.5 0.4
6R3C 10.9 0.7 2.3 0.4
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