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Numerical analysis of the thermal fluid characteristics of phase change material
in can type container

Seung Min Heo', Su Woong Hyun", Hee Jun Jeong ~ and Dong Ho Shin’

Abstract Energy storage and distribution technologies are emerging as important factors as research
on renewable energy continues. Analyzing the thermal flow of phase change material inside a latent
heat storage device and to predict the phase change time is an important part for improvement of
thermal performance. However, most of the current research is based on the trial-and-error
experimental investigation to measure the phase change time. Therefore, in this study, a can-type
phase change material container was designed, and the numerical method for analyzing the thermal
flow of phase change material was established and validated. The error rate of the phase change time
between the numerical and experimental results was within 5%, which proves its reliability. As a
result, the phase change finishing times were found to be 78 minutes with inlet fluid temperature of
80°C during charging process, and 126 minutes with inlet fluid temperature of 9°C during discharging
process.

Key Words : Phase change material (‘34181 3), Phase change time (‘4 5}A13h), comelation (4%
21), Numerical analysis (4] 2l14])
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Fig. 2. Photo of experimental set up

Table 1. Properties of PCM

Properties PCM(Solid) PCM(liquid) Units
Density 812 781 Kg/m
Thermal conductivity 0.31 0.2 W/mk
Specific heat capacity 2.61 kJ/kgk
Latent heat of fusion 234 kl/kg
Thermal expansion 8.161 x 104 1K
coefficient
]O] H 7155 915 GL840 data loggerS AF-8-3}
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