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Abstract In light of the global environmental destruction caused by plastic waste, which threatens human
life, efforts are being made to limit the use of plastic by 2050 through recycling and energy recovery.
This study aimed to resolve environmental problems caused by plastic waste and recover energy by
optimizing a latent heat storage system using high-density polyethylene (HDPE). This research explored
methods to maximize thermal energy storage efficiency by utilizing the phase change properties of
plastics. The experimental results showed that HDPE undergoes phase changes within a temperature
range of 120-130 °C, during which heat storage and release occur effectively. In addition, by adjusting
the spacing of rectangular chambers, the experiments optimized the completion time and efficiency of
heat storage, showing that the best performance of the heat storage system was achieved at a 5 mm
spacing. These findings enhance the applicability of latent heat storage systems and are expected to

provide essential data for managing plastic waste and recovering energy.
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Fig. 1. Schematic diagram of experimental apparatus
(a) Experimental system diagram (b) Detail of test section
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Fig. 2. Results from the heat storage process with
two chambers installed in the heat storage
tank
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