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Application of Evaporative Air Conditioner for
Computer Room in a Class C Telecommunications Computer Room in Weinan
Zhang Zhenpeng Qiang Tianwei Li Donglin  Wang Xiu
( Xi'an Polytechnic University, Xi'an, 710048 )

[ Abstract]  Aiming at the energy-saving transformation requirements of the air-conditioning system of a telecommunications
computer room in Weinan City, an energy-saving and environmentally friendly evaporative cooling technology is proposed, and the
special evaporative air conditioner in the computer room is used to carry out energy-saving and cooling design for the
air-conditioning system of the computer room. In order to verify whether the cooling effect meets the temperature and humidity
requirements of the class C computer room, test its operating temperature and relative humidity, and analyze, the test results show
that the average temperature fluctuation range in the computer room is 26.6°C ~ 28.1°C, and the average relative humidity
fluctuation range is 49.7% ~ 51.6%, which meets the temperature and humidity requirements of the class C computer room;
Through the annual operation energy consumption and economic analysis, the evaporative cooling air conditioning system after the
renovation saves 39837.4kWh of electricity per year, saves RMB 19,918.7 in electricity costs, saves 54.1% of energy saving rate,
and its return on investment period is only 4.3 years.

[Keywords] evaporative cooling; Evaporative air conditioner for machine room; Energy saving and cooling; operating energy

consumption; Energy saving rate; payback cycle

0 3% ATy Gy ISR B AT, T Re e LA e IS 7
U AR s 8¢ % 2/ IR =147 2 1 e S P 295 S GNTITE. S iP5 NN TN - eR R = A
S, AEEMBOR ST, B kSRR RE RGATI A B BRI ZE R 9 TIRA SR LR

e . RIRMS (1998.02-), 5, fEiFMi-LwFsi4:, E-mail: 1207293024@qq.com
WWAER: B (1970112, 55, LA, #dE, E-mail: 254599797@xpu.edu.cn
Wk Hi: 2023-04-03



37 55 4

SKRIRMG, 55 MG AR AR HIEE AL C RGNS N 557 -

KRR, BE— DR IEE A, EETLIE
R e HE LAEZ D NS H R E N H .
BN AE T REIRHF RO R, WL L RS R
o, fEA T REEEE AR 25 s B E .

FAT, AL & F AR A AL e T8 E Tk
M RE UG TRER, JREUS T BRI R . 2R
1M, £E FAAEAS WD N IG5 & F 28 R Xl bR
O LR IR B B ST RIT TR R b o AR S AT
B CRAEHLE AR, BT AR A HIBHT eSS,
TEOFETT R IR K, 1817 RE
FERABEIED T o

1 NEERAZARASINTARGEARN
fE
1.1 T H M

ZAUBAL T IE TR S A R =4, ZHLE 4
KRS K 1lm. 58 5m. & 4m, HETRA —F
HAE RN . 2= RGC R SAEN S, o)
KR 4.75kW HT 3.66kW. ML M3 17 MR
MUAE, 2 3 B0, I RSG5 8 RA BT .
LSRWSLIN RS TISR

4
A

<, g
- _ & g
e
PRI b
CH O
I R N’ N
o e
EEIE . [
Lo L_d <&

13200

s o
| 6000 |
Al 1

1 BEmREENETEE
Fig.1 Floor plan of a telecommunications computer room

in Weinan City

1.2 R

CHETEERGNUE B eE) e, M5
R R VAR INZ AR & FE G N =i
FRI4P S5 M AL 34, JE I A0 HE N R BRAR S # A
NG 7 TR = GO T R TN £ R
PRI FE AR A, | FiZhLs IT W& B,
P TEN B HEN B AR P, B AR BT R
B g7 R B A AR I R P A I . A
17 MEAEHUAE IT 138038 19kW CRIAE=IT
FIRTH), W 8 RMEE WL H I A RSt he
FEH 0.6kW, @I ML HI it fe . FHREREL
PLAANE AL R AL, THEAS S B 5 g
PRI b T RN K PHAR S A 4.8kW o HLES %
PRV A 297 24.4kW .
1.2.1 A5

Epy GEIER Gl LG 85 ZR 54
J5EY (YD/T 1821-2018) e, C RKiBEHLF
IEERAFERA: FERIRE 10C~28°C, MXRE
20%~80%0), Hd ARSI i AS AL J8 T C 2Kl
B, AT HRNLS BB, AR Bk
SPAE, HLENIRTHREEE 28°C, AHXTIR EE<70%.

FRAE VT H 258 2 HL 5 A IR HE AR ZE B 8 CRY
WLG5 BIORIE 2 B o WO D5 55 N & e L D 28°C
B, LD & 28 R a4 AL RO E BT
20C.

<L:3600xQ/{pxC;x[nxOg—Q)+Qf—Q}}

(1
X, LW SHLSERRIERE, m?/h; O AL
55 WA g, kW p SR Cp AR
ta NN
RIE AL (D THEAHRO, LG T A ZE R
AEHURZE XA 9059m® /h, BT 1 A4 URE
N 18000m/h. SEBR X E A 10500m? /h ML &
R XA EN, EH 2 G/ REHRPLE NN
4000m* /h FEHERMLT . Hg &R M S5k 1 AT
Ao

*1 NEERAZRAALSNRESHE

Table 1 Equipment parameter table of evaporative air conditioner for machine room
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Fig.2 Schematic diagram of ventilation and cooling process of evaporative air conditioner for communication room
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Fig.3 Layout of measurement points in the computer room
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Table 2 Outdoor meteorological parameters
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Fig.5 Temperature test results in the computer room
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Fig.6 Relative humidity test results in the computer room
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Table 3 Average temperature and relative humidity of the

computer room
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Fig.7 The number of operating hours of the evaporative

air conditioner dedicated to the computer room in a year
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Table 4 Energy consumption statistics of two types of air
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Table 5 Initial investment cost of evaporative air

conditioner air conditioning system for computer room
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Table 6 Return on investment cycle analysis
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