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Applicability Analysis of Indirect Free Cooling Air Conditioning System for China Data Center
Chu Junjie Xu Wei Huo Huimin
( Institute of Building Environment and Energy, China Academy of Building Research, Beijing, 100013 )

[ Abstract]  This article first based on the latest ASHRAE data center standard to produce China's natural cooling map, which
intuitively shows that the scope of China's application of natural cooling is gradually expanding. Then, the working principle, mode
switching and operation logic of the air-side indirect evaporative natural cooling air conditioning system and the water-side indirect
evaporative natural cooling air conditioning system are analyzed. According to the given mode switching point, the distribution of
the annual running time of the system in 31 major cities in China was calculated. The statistical results show that in xining, Lhasa,
kunming and other cities, the wind side system does not need to turn on the mechanical cooling source all year round, that is, it can
meet the operational requirements. In xining, Lhasa, urumgqi and other cities, the water side system does not need to turn on the
mechanical cooling source all year round, that is, it can meet the operational requirements. Through analysis, it is pointed out that
with the gradual relaxation of the air inlet state parameters in the international standard and the Chinese standard, the indirect
evaporative free cooling air conditioning system on the wind side and the indirect evaporative free cooling air conditioning system
on the water side have great applicability in the Chinese data center.
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Table 1 Recommended values of data center

environmental parameters in ASHRAE TC 9.9
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Table 2 Equipment Environment Specifications for Air
Cooling in ASHRAE TC 9.9-2015
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Fig.1 2015 recommended and allowable envelopes for
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Table 3 Equipment Environment Specifications for Air Cooling in domestic standards

GB50174-2008
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Fig.2 Natural cooling map of China (recommended value:

dry bulb temperature<27°C, dew point temperature<15°C)



728 4

751 2021 4F

w2 s, 3T ASHRAE TC 9.9-2015 #
FEAE B A Hh o P R PR S R i 7 R [ AR
A s R R TR T TERIRE<27C, &
RIRE<15CH2EZ /N 2. Bhal i, £
] 76 b 248 K0 2t [X A AR 1 SR 1R/ ) 4
YT 8000 /NI o L 2 A el X A4x AR ] DAS.
HARVA AN o IX e Hh X A R o0, i DUAHER R
G AR R 1) SRS E RS 2% A

Number of hours where:
Drybulb Temp <= 35C
Dewpoint Temp <= 21C

i [|%
3 FEBRSEME (A2 B4 FEKEE<3ST, B8
BE<21TC)

Fig.3 Natural cooling map of China (recommended value:

dry bulb temperature<35°C, dew point temperature<21°C)
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Fig.4 Natural cooling map of China (recommended value:

dry bulb temperature<40°C, dew point temperature<24°C)
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Table 4 Comparison of heat transfer efficiency of indirect

evaporative cooler
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Table 5 Mode switching of air side indirect evaporative

natural cooling air conditioning system
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Table 6 Mode switching of water side indirect

evaporative natural cooling air conditioning system
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throughout the year
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Fig.9 Annual operating hours of the water side indirect
evaporative natural cooling system
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Fig.10 Annual operating hours of the air side indirect
evaporative natural cooling system

4.2 JRMIEREZ AR B A4 HI N T 1

e [ T E 31 AL, 2l geit K
M3 28 K B AR A R A FIB AT IA], SEit 45 R
B 11 R e 4 31 AL, KO R
KERAE RS, W /RIET KM R S8 T ToUR
IZATIS (A A K 3983 AN/ A 2 AT KN A
it Lo e AT I 1Al e, Herh SR i 4R s
175 /NI o FEEAEMN . BT ML e
RARKFERIRES & T 3°C, MIAERILHIT AT
B IBAT o MU B R 28 R v 077 e v 7K A
KNEFBIT RN R YT, &84 7922 4
NI o W LU IS AT B R I T 2 i T, 424
01703 AN /NI D 18] 452 28 ¥ 107 H 74 7K A8 K T
PEo KM ARG, [HEZRAH = B K S UG
Vo IR HLZH IR & A AOARS A A 2 IE AT I 8] SR K A 3
O, RER LA 7057 N IF R
ARG ER R, P97 H S8 AT a4
R G IR HUB e BRI T 22 AN /N AT 43 4>/
B, IR T, AR RS H B AT B B
V5o FEIXLEH X, A KM R 25 % B AR 7% 2025 1
G, W] LL7e s RBEEE o0 B HGRE

/NI
&

YT R W
F :N“@s«i&“ﬁ@&‘\l\ EETEF NN

11 JkUEER L BRI ARG 2 FIBITHIE
Fig.11 Annual operating hours of the water side indirect

evaporative natural cooling system
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