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Study on the influence of skeleton on the melting and heat storage
of phase change materials based on LBM

ZHANG Yanyong CHEN Baoming~ LI Jiayang
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Abstract: The low thermal conductivity of phase change materials ( PCMs) has become the main
problem limiting its application. Adding high thermal conductivity solid skeleton to PCMs is an
effective way to solve this problem. Based on the lattice Boltzmann method ( LBM) a two region
model describing the mushy region is used to analyze the change rule of the soliddiquid phase change
melting and heat storage of the solid skeleton filled with high thermal conductivity from the pore scale.
The results show that the generated skeleton can effectively predict the melting and heat storage
process of composite phase change materials and the melting and heat storage rate of phase change
materials is related to their natural convection strength and effective thermal conductivity. For the
melting process of pure phase change materials there are no dimensional parameters The higher the
Ra number is the stronger the natural convection is and the faster the melting rate is; the higher the
thermal conductivity of the solid skeleton the greater the influence on the melting and heat storage of
the phase change material. When the thermal conductivity is 10 50 and 100 the melting time is
shortened by 12% 28% and 31% respectively; the lower the porosity of the porous skeleton the higher
the effective thermal conductivity of the composite phase change material and the higher the melting
and heat storage rate is.
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