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Temperature response model of finned tube for latent heat storage
based on thermal network

YIN Jianbao, XING Yuming, WANG Shisong, HOU Xu, WANG Zixian, XU Ze

(School of Aeronautic Science and Engineering, Beihang University, Beijing 100191, China)

Abstract: To solve the problem of fast calculation of the outlet temperature response of the latent
heat storage cooling equipment for airborne high-energy weapons, a two-dimensional thermal network
model was proposed to predict the temperature response of the finned tube heat exchanger during the
energy storage stage. An equivalent thermal resistance model was established, and equivalent thermal
conductivity was introduced to consider the influence of natural convection on the melting of phase change
materials. The results were compared with the enthalpy-porous method simulation results under different
flow rates, inlet temperatures, fin structures and phase change materials, which verified the accuracy of the
thermal network model. The maximum error of the average outlet temperature of paraffin phase change
materials was 0.634 K. Compared with the enthalpy-porous method, the thermal network model saved
99% of the calculation time, and can be effectively used in the design and optimization of complex finned

tube latent heat storage systems.

Keywords: cooling of high-energy weapons; latent heat energy storage system; thermal network;

finned tube; effective thermal conductivity
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Table 1 PCM thermophysical parameters

- il
PCMO"2 RT270%34 RT3505¢) RT420738 RT58L4
Protiass/ (kg/m*) 910 880 860 880 900
Priguiaes/ (kg/m*) 1000 760 770 760 760
¢,/(J/(kgK)) 4190 2000 2000 2000 2100
LI(kJ/kg) 334 189 170 165 180
K(W/(K-m)) 0.6 0.2 0.2 0.2 0.2
Totiaus/K 273 298 302 311 321
TiquiausK 273 300 309 315 335
p/(Pas) 0.001 0.02 0.023 0.023 51 0.269
BI(1/K) 0.0002 0.0005 0.000 6 0.0005 0.000 11
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