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Performance Comparison and
Applicability Analysis of two Kinds of Efficient Indirect Evaporative Coolers
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[ Abstract]  With the proposal of "dual carbon" in China, it brings new challenges to the cooling field of data center. Indirect
evaporative cooling technology has become one of the main cooling methods of data center due to its "green, efficient and
applicable" characteristics. In this paper, the experimental results show that the average wet-bulb efficiency of plate fin and plate
heat exchange core is 64.1% and 60.4% respectively. From the perspective of energy saving, the plate fin heat exchange core has a
better application prospect and provides guidance for the development of indirect evaporative cooling air conditioning equipment.
At the same time, the annual operating hours of fresh air natural cooling and indirect evaporative cooling applied in Urumqi,
Beijing and Guangzhou were calculated and predicted. The plat-fin heat exchanger cores were 7902h, 6306h and 2992h, accounting
for 90.2%, 72.0% and 34.2% in the whole year. Plate heat exchanger core is 7307h, 5911h, 2681H, accounting for 83.4%, 67.5%,
30.6% of the whole year. This study provides a reference for the promotion and application of indirect evaporative cooling air
conditioning in data centers in different areas.

[ Keywords ] The data center; Indirect evaporative cooling; Wet bulb efficiency; Plate fin heat exchanger core; Plate heat

BETH: BEHRRITUE CERBH BRI 014228 A 25 ML RGP = A HE T R
(iH%S: 2021004004A)

e fRifr: R (1996.06-), B, fEiEiLHAR4, E-mail: 347119369@qq.com

WIRES: 38 1 (1962.07-), 5, ##%, E-mail: huangx@xpu.edu.cn

Wk H: 2021-09-06



+270 - il ¥4

72 2022 4F

exchanger core; Hours of operation
0 3IE

U EEAESR, Bl rho b AE TR E R R ST
EF R, FHEEWARKIEN. Bk O g
FEBITE A HRBE. SRR RS B
FEHLRE A9 B hoO IR LR, (EAF— TR AR M4 1%
I REFEAL & RS REREIN40% /5 4, Bl O ER
KT Ja AT T LR 74 A AR A R — 2 1Y
Pk ALGE AR b A R G P R i bLT & Re
EOR, SXBIAN 2 Hodls O RPUERY ZEKR, o™

ST XU HARBISEIL . AR RIS BT
KAl 57, ANSHERCFC, bR AE
P —FPMICRR . TRE. 25 R R EOR
(231, AERCHE Ao L B £ B2 HE A, H RTAILDS et
PR AETECHE + o 1m] R BE BT DL R A SR e
BRI 2 (T REL S, KOHES) 1 1)
PR ARV FIARAE B Lo R ST AN A J 1451 4%
T B B R v 0 72 8 77 il A 3 T W A DA 4
ARG A ERERAR IRPEIEEE AR B AL
BUR VA RS2 2 R BRI A R R JBE K TX 2
7] RIS 5 [P 3 728 ARV Al s B U AE %, BRI T ANTA]
A T 32 78 R v BN B8 R REXT EE 5 38 FI PR U At B 45
JUNEE,

Vollebregt £ DeJong 7t 1 A T-FF AR = A
SRR R AN JRE A A 3R] 42 25 A 0% Al A o Al A
WITE, WHRRY], — O B AR A
% B BRNS, RCREL AT, B
PR RRENWE 20, BEENERIT T 8
B IE R 2 AL I B AR HL RS 3 30 B 1)
ARG, BT IR AR SE R . LI
S NRHHRE AR 2SR A 4 TS, AR 45 4
MBI R AR R T SR & T RE R A v it
THEAE TS AT VA B . R BPAESIH T
(1) 32 78 SR v EN3 AR L Y 3 B8 O B o L 3 v
W REB AT AP s AT R S Ul 2 AR R AT T
BT B IOR B 2 E 4NN TR 2
X BRACHL X AR . IE %2 sE i 3 AN HEAT T

TIIT s PG ZE R FNBAAE ry S8 P b X (138 A

AL EFNER IR b A T 8] 45 AR v H A I
GRS SEIRNI N8 i Bua sk €/ T1a RV LIF U= e
[AEZ R A ER kYT &5 BRI EE, 15 25 BEA
Al =/ UORGE LT AR, eI S 254

BB T A AR AR SR AU 2%
PG5 JE SR SRR AE A = AN 24 = AR
FZH 13 R R RIS R R H 2 4%
AT RN RS T, 3R B HE

1 [EERLZLAEAR
1.1 (A8 R A E a3 iy

()2 288 A 1 0 4 2 1) 4 28 RV B0 2 T R AZ
FAFEON, AN AN R TR R, —
PR BN 2, ORI N R A B R
I AR AR R R, il /IR () B A
PFPRAE — R SR DD, W 1 PR, ZkES
LR A F RN 1, B IR EK
2 1) (R FABE Uk IR ETE % 1,55 Z JRIBIEK
R FR) AR 0/2, 15 R K 3 AR 61/, TR
THE 1, BJEPAE — RE AR S B bR BE T 2 1]
HIAEIAIABE 1/h IR IR S 1. BERFRY 1 BRI —IK
XEE T A0 2 00 i 2 R S XU JEE 14

Mt
o | km

RN

twll’\ h:
™ b ¢::51:411]

ha

ty tu
‘- 1/h: 8/ A &/ h 1/h.
1 KERSEREEREA
Fig.1 Heat transfer between water film and wall

1.2 AR AR BRI HGA K 2

twz tws tr

Digke)

2

B3
14

T(°C)

2 (EEERAISENSISIE R



55 36 B4 2 W pH P, S5 PR R AR AV D AR T RE S L 5 3 ) A

A =271 -
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Fig.4 Physical drawing of indirect evaporative cooling air
conditioning test platform
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