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STUDY ON STRUCTURE OPTIMIZATION AND REFRIGERATION
PERFORMANCE OF NIGHT SKY RADIATOR

Wang Wenzhuo', Huang Guangqin®, Lu Jun'
(1. Faculty of Urban Construction and Environmental Engineering of Chongqing University , Chongging 400045, China;
2. Department of Military Installation of Army Logistics University of PLA, Chongqing 401331, China)

Abstract: A novel night sky radiator with radiant bulges on the radiant plate is proposed to improve the cooling
efficiencies and a two-dimensional numerical heat transfer model is established. A site-test is carried out to investigate
the cooling performance and to validate the proposed model. The study found that the fog can enhance the sky long wave
radiation greatly and improve the effective sky temperature,, which leads to serious attenuation of cooling capacity from
37 W/m’ to 11.6 W/m® under experimental conditions. The proposed two-dimensional numerical heat transfer model can
predict the outlet temperature of radiators accurately, but it has the poor adaptability to significant changes of external
environment. It can effectively increase cooling capacity by increasing the number of radiant bulges and the cooling
capacity increases by about 0.5% as increasing one bulges.

Keywords: radiators; heat transfer; cooling; heat radiation; optimization



