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Analysis on exergy loss factors of a novel ice storage

system with cold air distribution

Zhou Xueli', Li Nianping' . Zou Jie*
(1. College of Civil Engineering, Hunan University, Changsha 410082, P. R. China;
2. Guangzhou Huangyan Mechanical and Electrical Technology Co. , Guangzhou 510000, P. R. China)

Abstract: An exergy analysis model was developed for a novel ice storage system with cold air distribution
and its main surface air coolers. Based on this model, the influence of heat and humidity ratio, fresh air
ratio and temperature difference between supply air and indoor air on the exergy efficiency of the system
and the exergy loss rate of its surface air coolers was studied. Finally the important parameters for system
optimization were identified. The simulation results show that the exergy loss rate of the surface air cooler
for secondary mixed air is positively proportional to the variation of heat and humidity ratio, while it is
inverse for the other; the exergy loss rate of the surface air coolers for fresh air is positively proportional to
the variation of fresh air ratio, while it is opposite for the other; the exergy loss rate of the surface air
cooler for primary mixed air is positively proportional to the variation of temperature difference between

supply air and indoor air, while it is inverse for the other.
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Fig. 1 Flow diagram of the ice storage system with cold air
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fig. 2 Air conditioning process of the ice storage

system with cold air distribution
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Fig.3 Different exergy loss rate values of the surface

air coolers under different heat and humidity ratio
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Fig. 4 Different exergy loss values and exergy efficiency

values of the system under different heat and humidity ratio
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Fig.5 Different exergy loss rate values of the

surface air coolers under different fresh air ratio
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Fig. 7 Different exergy loss rate values of the

surface coolers under different temperature

difference between supply air and indoor air
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Fig. 8 Different exergy loss values and exergy efficiency
values of the system under different temperature

difference between supply air and indoor air
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