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Discussion on the Application of Evaporative Cooling Technology in Liquid
Cooling System of Data Center
Tian Zhening Huang Xiang Qu Mingxun
( Xi'an Polytechnic University, Xi'an, 710048 )

[ Abstract]  The energy consumption of air conditioning water cooling system in data centers is the largest energy consumption
after the energy consumption of IT equipment. In domestic data centers, most of the cooling is carried out by air cooling or water
cooling, and liquid cooling is a more direct and efficient cooling method than air cooling or water cooling. Now the cooling tower
is often used in combination with liquid cooling technology, because what happens in the cooling tower is direct evaporative
cooling process, the outlet water temperature is above the wet bulb temperature of the inlet air. The indirect precooling evaporative
cooling chiller precools the inlet air through the precooling section, so that the outlet water temperature can reach below the
wet-bulb temperature of the inlet air. Under extreme hot and humid weather conditions in summer, the outlet water temperature of
the cooling tower is limited, which cannot meet the demand of liquid cooling and cannot guarantee the safe operation of the data
center throughout the year. Therefore, the indirect precooling evaporative cooling chiller is proposed to combine with the liquid
cooling system instead of the cooling tower. The difference and performance between cooling tower and indirect evaporative
cooling chiller are compared. In this paper, the meteorological parameters of a typical year are selected to make a zonal map with
the water outlet temperature as the distinction. Combined with the zonal map, the combination form of cooling tower, indirect
precooling evaporative cooling chillers and liquid cooling system is analyzed.
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Fig.1 Immersion liquid-cooled data communication
equipment
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Fig.2 Spray - type liquid - cooled data communication
equipment

14 VA 08 3 T AR A I IR AE B 0
FABL A% 2R T A H AR A EL R BB R AE , BRAR I
Bl LKA 25 AR E TR A AR 20 o I
T AL TR B AT 1A, rTkes
B A ROR o BT AEmER SR A % 2 A AR
AT ELAE ) A B A, 2Tt ] SRAS AR 1Y
HUTRIR o R MR R DR AL Rl P oL B3
u&wﬁnﬁﬁﬁ AT, BRTMRERL, FE(R PUE
A TBez—

@E%MN%E%@%MﬁiﬁﬁuHW%%
AR BRI AR B R B B _EA 5 ik B8
HE, FEMTHR It 238 T i T A oA g
ARG G A R o 3B TV AR AN 7S, IRSS
S EAEY Y, HON AT B O SEhROR, AR B
B, EYE RABER,
1.3 AR

ll L
ft m

—
CPU # ——
CPU

B3 RSB EERE
Fig.3 Cold plate liquid cooled data communication
equipment
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Fig.4 Architecture of liquid/gas dual channel cooling
system
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Fig.5 Direct contact liquid cooling data communication
equipment of cold plate
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Fig.6 Enthalpy and humidity diagram of cold water

produced by cooling tower
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Fig.7 Enthalpy and humidity diagram of cold water

produced by indirect precooled evaporative cooling chiller
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Fig.8 Riser pipe and dew-point indirect precooling evaporative cooling chiller
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Fig.9 Typical annual most unfavorable hourly outlet
temperature of cooling tower in Xi'an
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Fig.11 Typical annual most unfavorable hourly outlet
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Fig.12 Zonal map of the maximum reaching temperature
range of outlet water temperature of cooling tower in
typical years in Shaanxi Province
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Fig.15 Typical annual most unfavorable hourly effluent
temperature of indirect precooled evaporative chillers in
Yan'an
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range of indirect precooled evaporative chillers in typical
years in Shaanxi Province
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