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Test and Analysis of Evaporative Air Conditioner in the Communication Room in Weinan
Shen Tianlei Huang Xiang Wu Zhuomiao Shi Dongxu Yang Liu Ma Gang
( Xi'an Polytechnic University, Xi'an, 710048 )

[ Abstract]  This paper introduces an engineering application example of a communication room in Weinan, Shaanxi Province,
which applies an evaporative air conditioner. Through the actual test of the inlet and outlet air temperature, relative humidity, and
air supply volume of the direct evaporative cooler set up in the room, the direct evaporative cooling efficiency and the cooling
capacity of the direct evaporative cooler are analyzed. At the same time, the power consumption test analysis of the direct
evaporative cooler and server room air conditioner visually compares the energy efficiency of the direct evaporative cooler. The
analysis results show that the direct evaporative cooler has good air output and can meet the demand of the small communication
room for cooling, and the energy-saving effect is obvious, which provides a realistic reference basis for the application of direct
evaporative cooling technology in the field of small communication rooms and the energy-saving transformation of small
communication rooms in the future.

[Keywords] Communication room; Direct evaporative cooling; Direc evaporative cooling efficiency; Cooling capacity
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Fig.1 Enthalpy and humidity diagram of direct

evaporative cooling air treatment process
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Fig.2 Structure of evaporative air conditioner
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Fig.3 Layout of the communications room
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Table 1 Parameters of evaporative air conditioners

LY HL R /901%/ (V/HzZ) 220
KA T2 /KW 1.4
BKAE/ (m*/s) 18000
AR/ (L/h 55
X A /m? 437
Hh R TR AR /m? 0.42
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Fig.5 Test results of unit inlet/outlet air conditions
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Fig.6 test results of unit evaporation efficiency and

cooling capacity
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Fig.7 Relative humidity of indoor environment in the
equipment room

nlEl 7 TR, BLGE SRS AR R EEAE 42%
FEA WS, WL AR IR K . BRI
RAASHH A D FEE T, 4% 0.5m A& 737 5
AN R, W TR PR b A S
JEFATIE O o FER]— RGE T, Al 3 2 X
77 5] _E AR AR AR A ] 8 P

—o— HRHEE

40

010 0‘.5 l.‘O l‘.5 2‘.0 215
B H R 19 BB /m
B8 HKOEEFEEXEESTH
Fig.8 Relative humidity distribution in vertical direction
of air outlet
MEIAT LA, BEE AW B, 255
FARSIRSE th 77%38 20 BEAR ] 40%, ZHIFE 40%



<128 - fil 74

751 2023 4F

FBEBN o 53 BT R DH AT B AL 2 N R AR 2 S A X
MR, 28R A S HLIE N 5 P I A X P 1)
TRGEN 5 ENTE RS, BARIHEE SRE R
B, Fa i T LG EER IR VG 2 9
3.4 iRt

N B T 75 R S S ML T RE I, AL
MR S B AR L E T R Bl 2 1 % B T R 6 LR
Fo EHHARPI R, FEAH R AR A4, 4t
X CFZE—) JaH 2 GHL KBNS P+ 28
RAAEHM GFrE—) FH 1 aHEERASN+
R G AL R 2 AU 2 PR EAT T 3% B R F R U
Ko [FINSIEH Testol74H HIEE H 1AL N
HA R S5 5V B AT 1 3, o 7 5 — S B T B
9 B, 77 5 SEEGE Wil 10 Frs.

[ #ussedii *— BB IR AL
2 o— SARBTRRIRE = BAFELRERELE
38| — 10
6 T
34+ — — 18 <
o3 =
ool 1
w30 —11a 6 g
28 - pe
Bl "t 1s
. R
24 + ' =2
22 12
-
20 + [ |- =
-
12:0013:00 14:00 15:00 16:00 17:00 18:00 19:00
DU 8]
N P
B9 FHE—LNHKE
Fig.9 Measured data of Scheme 1
[ Wlpskedih —— HLG N EER
40 o EAUREIPIRIEE e SODRSRRIEE o
35 125
=
— e T 120=
O30 <
) 4
bl 1.5 14
= =
LE25 ®
410 IR
= - == = 4‘%—
00| il {05
15

12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00
IR i)
E 10 ARISSNERE
Fig.10 Measured data of Scheme 2
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