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Experimental Study on Silica Gel-water Adsorption Refrigeration System
for Waste Heat Recovery in Data Center

Peng Jiajie Ge Tianshu Pan Quanwen Wang Ruzhu

(Institute of Refrigeration and Cryogenics Engineering, Shanghai Jiao Tong University, Shanghai, 200240, China)

Abstract Data center is a space for central placement and setting of data-processing equipment. It contains abundant low-temperature
waste-heat resources. If a silica-water adsorption refrigeration unit is used in the data center for waste heat recovery, the cooling capacity
of the refrigeration unit can satisfy the requirements of directly cooling the server CPU and the demand of the water-cooled backboard. The
temperature of the heat exchange fluid under different working conditions is measured. The results show that the silica gel-water adsorption
chiller can effectively utilize a low-temperature heat source in the range from 45 to 60 “C to cool the chilled water from approximately 23 °C
to below 20 “C. The cooling capacity is between 1. 28 and 4. 01 kW, and the coefficient of performance ranges from 0.22 to 0. 51. When
the hot-water temperature is increased, the cooling-water temperature is reduced, and the temperature of the chilled water is moderately
increased. The silica gel-water adsorption chiller can provide more cooling capacity, and the data center can achieve better energy saving
results.
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Fig.1 The structure of silica gel-water chiller
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Tab.1 Operational control of silica gel-water adsorption chiller
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Fig.2 Schematic diagram of the test system
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Tab.3 Experimental results under different temperature conditions

Gy BUKEEITREE/C WHDKBEEREE/C o R HUKEETREE/C WHOKINIIREZ/C o R R/kW cop
1 46. 1 27.9 22.3 21.1 1.28 0.32
2 51.4 29.7 21.7 19.5 2.21 0.43
3 55.5 28.1 19.8 16.7 3.02 0.45
4 60.0 30.6 21.9 18.4 3.39 0.46
5 60. 2 36.0 24.2 22.0 2.20 0.22
6 60. 6 26.6 20.6 17.0 3.81 0.48
7 59.9 27.3 12.6 9.2 3.31 0.35
8 61.5 27.7 24.1 20.0 4.01 0.51
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Fig.6 System performance vs. temperature of
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Fig.9 System performance vs. mass recovery time
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