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Cu reinforced thermal conductive wood-based
composite phase change material with high
thermal conductivity, photothermal conversion

performance, and shape stability
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Abstract: Solar energy is a clean and sustainable energy source, but its supply has intermittent and unstable
drawbacks. The latent heat storage technology centered on phase change materials (PCM) is an ideal technology for
efficient utilization of solar energy. However, it is prone to leakage and has a low thermal conductivity coefficient
during use. Therefore, porous wood is used as the skeleton to encapsulate PEG, and Cu particles are the modified
component. A new type of composite phase change material Cu-DW/PEG is prepared by vacuum impregnation
method. The experimental results show that Cu particle reinforced thermal conductive wood-based composite phase
change material has high thermal conductivity, excellent thermal stability, and optical properties. Thermal
conversion capability. Among these improvements, the thermal conductivity of Cu-DW/PEG is significantly
enhanced, reaching 0.41W/mK, which is 1.64 times that of DW/PEG and 2.05 times that of pure PEG. The enthalpy
efficiency is 89.81%, and the relative enthalpy efficiency is 95.78%, both of which are higher than those similar
composite phase change materials. Especially, the photothermal conversion efficiency of the prepared Cu-DW/PEG
is as high as 76.5%. In summary, the Cu-DW/PEG prepared in this work has broad application potential in thermal

energy management, solar energy absorption, and other fields.
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