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Analysis of Energy Consumption in Dry and Wet Operating Mode of

Vertical Tube Indirect Evaporative Cooler and Mechanical Refrigeration Complex Air Treatment Unit

Gao Shuai' Sun Tiezhu' Zhou Li® Yan Jincheng!?

( 1.Xi'an Polytechnic University, Xi'an, 710048; 2.Xinjiang Huayi New Energy Technology Co., Ltd, Xi'an, 710048 )

[ Abstract]

Under the premise of meeting the same air supply requirements, in order to study the operation energy consumption

of the riser indirect evaporative cooling and mechanical refrigeration combined unit in the data center operation in both dry and wet

modes, an experimental platform was built. The operation energy consumption of different dry and wet modes was tested and

analyzed in the outdoor dry bulb temperature range of 3-7°C. The experimental results show that, Under the premise of the same air

supply requirements, and the cooling capacity generated by the dry and wet modes is the same, the energy efficiency ratio of the

wet mode is obviously greater than that of the dry mode. It is recommended to increase the running time of the wet mode.
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Fig.1 Schematic diagram of indirect evaporative cooling

and mechanical refrigeration

B 1 TR AR R A S AU R, e
AR SRR /K AL 1 0 T ) B R o 55 0 PR,
— UM B A Y 2 A 4 e A AR P B0 T S A
P ENT AR, PR A A Bl I e Ao AR 3t 4T
e, WA B — A P 22 A REAT S P T 1Y
ORI, ZHARN T8l oy, TEERER
FAMRIRHTI, T2 L N EIERIEDRG, A
P AR AR 22 N IR BN g, G A B BE I Hu s
Rk S5 AR AR AR I 4 AN AR, AL R I
ok 15 A AL ) 74 i 8 IR, B2 5K, AT i )
7 N EE b [m] XU H L
22 BT

LA SRR ZE R A% S L] v B 2 b PE
PLAARYE AR S HI AT LUy O 3 Rz AT
B, . TR AL R

A B RUR S A XA 4 2% A v A 2 A AL
P B 1] IR 3 AT XL B AR A AT 22— e A
TN THRBE L ZIRRLHE, FLA IR A5
1 — RRHLE N BRI 5 5 e 2B 3748 2Rl 4%
RV FN AP AR IR IE HEAT IR, AR
HEN AR 5 76 1 38 TE A 2R AT B AR v H1 4%
K& B e L5 [ KGZEAT TR e I, e Ja N IR
PR HE 5 TR AR a0 75 ZE 28 A AR e L il
% RGN EAT, JFRE B ERHA R . BIXT
N7 3R] 12 28R A A A RS A B 3 3 2 AT
TK s FEAIHT KAE e O AR (1 R T8 P9 3R T AT EL%
FRRV AN IR S S HLDS [ XURI e A, et s



38 H5 2 W

rr o, S ST AR A G SR B S

SUEEHUA TR TOLSATBRERE T - 179

F ] PP o AU ) v E— 2B il PR —TIE R
HLENBHEHLDS -
2.3 IEATREAH A

XtF B 3 Ms T A U B R T 5 A
EﬁﬁiiﬁﬁmE§$D@i£kﬁmEZ,ﬁﬁjzﬁf%:ﬁmiﬁﬁmﬂiiﬂﬁiﬁﬁ
GRS T el hLo L5 (8] Gl B 5 TRV 2%
RV AR IR

TR I ISR
p=lnla (6
ty 1ty

3 (6) s RS R A HIS R I R
te RO FERTFERILEE, °C; g NEITS
TERIRSE, °Cs to NEHE Ok T ERIREE, °C

T AR T TR B 28 R v FC R e IR N
60%, 1,1=36°C, 12=24°C, K15 ;1=16°C.

TR A S PR N
fo "l €

—1

tgl s1

3 (7D e 2 RS HE AR IR e B8R
tg1 IR O T ERIREE, °Cs 10 AESPTRIE
BRIRE, °Cs to AEIEPOIERTERIRSE, °C

BB ARE 20T [A) 42 28 R VA E 0 AR 3 0%
70%, t;1=36°C, 12=24°C, R15 t,=19°C.

L5 LA B AR AT, 49 A 28 R v B0 25 PR AN [R] A
I, BT 8] 452 28 R 1A ED 4 O R 1 e 2
G ER: M. gk, g,
PR 22 . BT . HAR LS5 % O [ XU E
2 PN IR FE RS20, E BT D) 488 ) 2% 1R i
B 7852 i EIR R R .

]7:

3 MIXNEERIR
3.1 SER ARG NITIE
S R B A R G ARG L JEER X
Bl 78RS Rk RANLLLSOK RS . 3
FTREREWX 1 Prox, B2 fos sy slE.
x1 BIERERER
Table 1 Data Acquisition Device Table

MK 24 INE 2t K
MAEEE HL-NT3 L HAM +0.1°C, +0.8%RH

G Testo480 XiH X +39%

Ty PMT-05P 4%

B2 s

Fig.2 Experimental scene diagram
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Fig.3 Temperature and humidity measurement point
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Fig.4 Wind speed measurement point layout
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