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Fig. 1 Principle of composite refrigeration system with

heat pipe
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Fig. 2 Comparative analysis of composite refrigeration

system with heat pipe energy consumption
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Fig. 3  System modeling flow chart
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Table 1  Refrigerating capacity and input power
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Fig. 5 Comparison of EER change trend in different cities
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RESEARCH ON ENERGY SAVING OF COMPOSITE
CRAC WITH HEAT PIPE

Xia Xingxiang', Wang Tiejun', Yuan Yi’, Hu Liwen', Hu Peng', Xu Wei’
(1. School of Automotive and Transportation Engineering , Hefei University of Technology, Hefei 230009, China;
2. Nanjing Canatal Data-Centre Environmental Tech Co. , Lid., Nanjing 211111, China;

3. School of Mechanical Engineering, Hefei University of Technology , Hefei 230009, China)

Abstract: The simulation software for the performance of composite computer room air conditioning (CRAC) with heat
pipe is set up. Based on DeST meteorological data, the energy efficiency of air conditioning in Harbin, Beijing,
Shanghai and Guangzhou is comparatively analyzed and the EER change curve shows "U" type. The lower the average
outdoor temperature, the higher the EER, the better the energy saving. Compared with Guangzhou, the annual energy
efficiency ratio (AEER) of air conditioning systems in Shanghai, Beijing, Harbin increases by 64% , 105%, 156% in
turn. Based on the meteorological data of Beijing, the energy efficiency performance of air conditioning system with
different room temperature is analyzed. The higher the set temperature in the computer room, the higher the EER and the
better the energy saving. When the indoor temperature is set to 33, 30, and 27 °C, the AEER increases by 56% , 42%,
and 19% in turn compared to 24 °C. For energy-saving and emission-reduction, the composite CRAC with heat pipe is
suitable to be used in the area with low average temperature, and under the premise of meeting the reliability of
electronic equipment, the setting temperature of the computer room can be increased appropriately.

Keywords: heat pipes; electronic cooling; energy saving; computer room air conditioning (CRAC) ; simulation model



