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Analysis of Performance and Applicability of
Evaporative Cooling Technology on the Air Side of Data Center
DuYan Huang Xiang Wang Ying Qu Mingxun Xue Ningjing
( Xi'an Polytechnic University, Xi'an, 710600 )

[ Abstract] This paper summarizes the current research status of air-side evaporative cooling technology in the data center,
theoretically analyzes the working principles of direct evaporative cooling technology, indirect evaporative cooling technology and
dew point indirect evaporative cooling technology, and tests the performance of the three heat exchange core under high humidity
conditions. The results show that the best wind speed of the tested evaporative air conditioner is 1.8m/s; the best second/primary air
volume ratio of indirect evaporative cooling air conditioning unit is 1.5; and for the dew point indirect evaporative cooling air
conditioning unit is 1.7, meanwhile the efficiency can reach 96.5%, which has a good cooling effect, but at the same time, we must
also pay attention to the wind resistance of the dew point indirect evaporative cooler. According to the efficiencies of the three heat
exchange core, the natural cooling hours in the four typical high-humidity areas are predicted. The results show that the natural
cooling hours of the dew point indirect evaporative cooler in the four cities all reach more than 6,600 hours, which has a large
energy-saving space.
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Fig.1 Direct evaporative cooling enthalpy and humidity
diagram
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Fig.3 Dew point indirect evaporative cooling enthalpy
and humidity diagram
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Fig.4(a) Schematic diagram of evaporative air
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Fig.4(b) Performance test of evaporative air conditioner
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Fig.5(a) Schematic diagram of indirect evaporative

cooling air-conditioning unit
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Fig.5(b) Performance test of indirect evaporative cooling
air-conditioning unit
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Fig.6(a) Schematic diagram of dew point indirect

evaporative cooling air-conditioning unit
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Fig.6(b) Dew point indirect evaporative cooling air-
conditioning unit performance test
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Fig.7 Relationship between fan power and wind pressure
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Fig.8 Unit natural cooling operation time in typical

high-temperature and high-humidity areas
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