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Experiment on Thermal Conductivity Enhancement for
PCM Embedded in Metal Foam

Zhang Tao YulJianzu Gao Hongxia

(School of Aeronautic Science and Technology, Beijing University of Aeronautics and Astronautics, Beijing,
100191, China)

Abstract A phase change thermal storage device with Metal Foam/Paraffin Wax was developed which has insulated walls around
and the experiment on the device performance was conducted at different power density under the condition with and without natural
convection, respectively. The temperature variation with time under different heating power was obtained and a semi-infinite model
with the second kind boundary conditions was used to simulate the bottom temperature of the tested vessel. The experimental results
show that the obvious natural convection occurred in the melting part when the tested vessel was heated from below, and the heat-
transfer capability and the thermal storage efficiency of the thermal storage device improved significantly because of the effect of
convection. The thermal storage efficiency with the effect of convection was 38% greater than that without the effect of convection,
and the maximum bottom temperature decreased by about 26°C at 5000W/m’.
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Fig.3 The locations of temperature monitoring points
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(a) reverse setting, (b) horizontal setting
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Fig.8 Bottom temperature as a function of time: numerical results VS test results
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