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Experimental Investigation of Phase-change Energy Storage Fresh Air Pretreatment System
Based on Renewable Energy
Luo Yilin Xu Hongxiang Wang Yong
( School of Civil Engineering, Chongqing University, Chongqing, 400045 )

[ Abstract]  The energy consumption of fresh air is one of the major energy consumption of the environmental control system.
In order to improve the energy efficiency of the system, a fresh air pretreatment system is proposed, which is a thermal energy
storage unit (TESU) combining low radiation solar energy, night sky cold radiation and phase change material (PCM). The
structure is composed of air heat exchanger, water heat exchanger and low temperature PCM paraffin. The device is used to store
the energy from the sun and night sky, and the air and water heat exchangers are coupled to preheat and precool the air. An
experimental platform is built to test and study the phase change process and the air pretreatment process in winter. Through the
heat storage and release experiments of the device, the results show that when the inlet temperature of fresh air is 8°C, the average
temperature of air rises by 6°C in the preheating condition, and the effective operation time of the system is 10 hours. The energy
saving evaluation of the device is carried out by energy efficiency indexes. The results show that compared with the traditional air
conditioning system, the energy saving rate of the fresh air pretreatment system based on the device is about 69.9%, and the annual
electricity saving can reach about 4K Wh with the pretreatment of 1m? fresh air.
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Table 1 Geometrical parameters of the TESU
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Fig.5 DSC melting and solidification curve of the PCM
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Table3  Thermophysical properties of the PCM
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