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Application Analysis of Indirect Evaporative Cooling Technology in Beijing Data Center

Yan Xiaoguang

( Beijing Shougang International Engineering Technology Co., Beijing, 100041 )

[ Abstract ]

Combined with the climatic characteristics of Beijing, this paper analyzes the switching temperature and annual

operating time of indirect evaporative cooling air conditioners in the data center with different supply/return air temperatures,

cooling efficiency; By establishing a calculation model, the energy consumption corresponding to different air-conditioning

supply/return air temperatures and indirect cooling efficiency was calculated. Taking a data center as an example, the initial

investment and operating costs of indirect evaporative cooling air conditioners and traditional air conditioners were calculated,;

According to the analysis of the calculation results, under the same cooling efficiency, increasing the temperature of the

air-conditioning supply and return air can significantly reduce the annual power consumption of the air-conditioning; the use of

indirect evaporative cooling air-conditioning saves 45% of the power consumption compared with the traditional air-conditioning.
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Fig.1 Enthalpy-humidity diagram of traditional indirect
evaporative cooling
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Fig.4 Annual meteorological parameters in Beijing area—wet bulb temperature
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Fig.5 Schematic diagram of indirect evaporative cooling

air conditioner
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Table 1 Device operating status in different modes
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Fig.6 Time distribution of Beijing wet bulb
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Fig.7 Mechanical supplemental cooling capacity required
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for different cooling efficiencies (29/42°C)

AR 7 AE 8 i, 240K 2 T3 1] KGR EE P
38/25°CHEf 2 42/29°CIY, X B AIHLIRAN A B 2
BEAS, W RN 65%, XN SMBERIRE
35°CHE, HUMRANA B 85% % % 65%, ik, 2=
326 1] XL PR B R sy, o JSE ALK v 2 B A 7
RN,

AL TR B, WRERIREIEH] 35 CHy4
TEISARAR 6 /NI, 4 o & AN BRI TG B ALk
ARG, WAFEBCRIIME, HUMHA RGOS AE
AT T KIEAT, (R 1 Inic i A S AN )
R IR B . DRI, AU VA O E B2 N
B IT Was LAE ERRIREE, SHRETHEUSHE .

4 BITREMSHR

AR 8 A v B 25 E EREREARAF N — . K
Bl IKEE LB IR Al o« AR R KA A i
ATRRRORS R A TR IS AT RERE: T RE<
A< AR, H iR GG ZE U 4 i v



«120 » Hle 57

2023 4F

1817, HigiTRefEm B m T H e,

IRATLATE S 1) 332 26 5% 4 ) 2% R ST IC BE AR o Lb 5%
KA, BT AU R GBI R
BTAREAT, MWLBEFEDIZE (ND HHEA LN
_L-P
3600-7

K PAIERHIL A, kPas ik KAL)
SRR, LNHRE, mih; CNBEIEELER
%, W11,

TR B 2 TR 42 7% e V4 S0 2 A B ) 1) =
ReibfE e —, fEFRE N KESIEIZIT, fERR
LR A IR TR T ETAEIBIT, KEMEENER
(N HHEAAN:
_ pPgOH
3600-7

KA ONKENRE, m¥s; HNKEMNH
FE, ms i AKIR I RCR s p N7k 195, BL1000kg/m?,
N JJIMEEE, 9.8N/kg.

JE 4 1 ¥ 2R G N )45 28 R VA H 25 T B A4
R B M F AR, TR BT
1EEAT, INVEIR G TAEEAT . MU RS
HIEFEDR (N3 AR N:

N, :i (6)

COP

X, o RHIAE, kKW; COPNIEYEHIA
e R AL

im0 R KA T RGO E R L
RFEFEI R E A, THARGEBFEEE (W) A:

W=>NT €

4

1

(5)

2

B (kith)

38/25/60% 38/25/65%
112868 112868
[ Rk e 57658 71004
127548 102050

298073 285922

250000
200000
150000
100000
50000
[

Xb, NN & A FEHRIRAF ISR D)3, kW
TN WA B AT A, he

A ()~ (D iHEAKX G, <
LBHOR H DeSTREFEBAUE A, T excel kg
SETHEREIR, O3B & LIS AT I K S RIS AT RE
FEo LAV B 260k W I ) 456 78 R % 2 5 D 9]
THE =M TR BERE . IR, DA
77 TR A7 R VA B D 260K W R 28 A 74 A1 E T
WAARE R DR B, FEAH R XE L 78 &)
LT RRR T 55 R b 8 D) R AR 3T, ARG
TR R R IR SR EARE R EA B

®3 BRENHSREFRENETL
Table 3 Comparison between model calculation and

equipment calibration power

i B Tl BN AR
R IR (kW) 27.95 28.1 429
REAREM B IR (kW) 28 28.2 42

19 75 I [ XU FE R925/38 C I, X6 R AN ]
R IR BIEAT e, Hrh AT, B
o TRE B EEFEZ AN, I DUFPA EI R R I 1 HLFE
AE, TEREITR SRR, FEERZ
FRABITN KR HEERKA SRR,
AR A S AT I K AR 46 4, 1817 R
WA PR, HAP RSB N E . W4
FEIEAT BOHFE T, BEARIRCR IR S, SFIELT
HAERAG, A AR H60%H 5 265%, FEHERE
£4.08%; H165%3E 1 2£75%, KEH & [F5.08%:
HH75%%¢ 5 2285%, FEALEFF(K3.6%. LA EIZK
R T65%)5, iR E A EIRCERAT A LRI R
SRR AN B

38/25/75%
126396
73674 70920
71338 51510

38/25/85%
139198

271408 261628

E9 AREITERANFEEREE (2538C)

Power consumption in different operating modes (25/38°C)



5537 B 1Y PR : R A8 RV FNBOARAE AL 5 X Hd v (K S 2 <121

FE10 4 25 3% B XGRS R29/42°C R, S RiAS P HRCR H60%HE 51 ££.65%,  #E L& PF1K2.67%:;
‘“ﬂﬁ%%ﬁﬁ%ﬁ,Mmﬁ%ﬂﬁﬁﬁfm% HH65% 3 51 2 75%, FEHL & [FAK3.19%; H75%%E 5
EAE, SEOBGEHEME. MEFEBITR Z85%, FEHLERMK1.73% . VLA H 0K 5 T-60%

ot kﬂﬂﬂimmm,éﬁ‘“%ﬁ%ﬁ, J&, ISR A AR T AR ROCR A I
0000
" 200000
2
w
#
00000
- d d
2 42/29/60% 42/29/65% 42/29/75% 42/29/85%
uFE 139198 139198 151329 164606
" g 59119 67042 70639 70358
[ Rz -k 69760 54710 310654 13280
LRz 268077 260950 252622 248244

Ell0 AREITEARFZRE (29427C)
Fig.10 Power consumption in different operating modes (29/42°C)
RAYAN RIS PR E S v KR T I FE R i IRHFE, R HREEN60%I,, TTHF10.06%, B
MRAE R B o b S S UL RE , REIR I AR5 Ty i R B P IR
R4 PEZERBEFOFERE

Table 4 Power consumption at different supply air temperatures
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Table 5 Technical parameters of evaporative cooling air conditioner
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Table 6 Main electrical equipment of evaporative cooling air conditioner
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Table 7 Comparison of power consumption between evaporative cooling air conditioners and traditional air conditioners
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Table 8 Economic analysis table of evaporative cooling air conditioner and traditional air conditioner
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