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[ Abstract] In view of the performance degradation of the primary side closed cooling tower of the liquid cooling system in the
Intelligent Computing Center in high temperature and high humidity environment, a new closed cooling tower system with
integrated fin tube precooling module is proposed based on evaporative cooling technology. Through theoretical modeling and
experimental testing, the thermal performance and natural cooling potential of finned tube downstream/countercurrent installation
mode and closed tower/open tower cold water precooling mode under different climatic conditions were explored. The results show
that the performance advantage of the counter flow finned tube arrangement is significant. Compared with the parallel flow
installation, the wet bulb temperature drop of the counter flow arrangement in the closed tower cold water precooling mode
increases by 41.7% (AT=0.5"C), and the sub wet bulb efficiency increases from 11.47% to 20.61%; In the open tower cold water
precooling mode, the wet bulb temperature drop increased by 46.7% (AT=0.7°C), and the sub wet bulb efficiency increased from
27.3% to 47.06%. In winter, the finned tube can be switched to air preheating device to effectively suppress the freezing risk of the
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coil; The non pre cooling wet mode achieves the best balance between heat removal capacity and energy efficiency in winter, so it

is recommended as the preferred strategy for actual operation; Although fin tube precooling improves heat dissipation capacity but

increases energy consumption in summer, the operation mode should be dynamically adjusted according to the heat load and

ambient wet bulb temperature. This study provides the intelligent computing center with a cooling technology scheme that takes

into account efficient heat dissipation, antifreeze safety and water and energy conservation.
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Fig.1 Schematic diagram of cold plate liquid cooling

primary side cold source under closed cooling tower
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Fig.2 Coupling diagram of secondary side circulation circuit of cold plate liquid cooling system and primary side

circulation circuit of closed cooling tower
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Fig.3 Physical diagram of the overall system
1.2 FEHCAER SO x1 BRESH
(D) fE#FEE Table 1 Fin tube parameters
R AN SR BN AE A TT SCER Az ot ZH b LER A
Fi, X T BT v A A s i) 38 LSRR T R i ko Bk 0.022 m
AL A FR KL, Briggs Ml Young 2 2 ik v FH 1, AP LR 0.062 m
Lo\ R LR 0.052 m
Nu =0.134Re"™' Pr? (5) (;) (D HEX p He
Aefte Nu % U H SR %5 2 A PR 300 i
a D W 0.014 m
W, Nu= 0/1 ~; a, N CAFEE AR AU N FEHE ) J iy 420.00 Fr/m
AT AR 1339.82 m?

ML R, W/(m*K); D, NIEFEAZ, m;
A NSNS AEE, W/(mK); Re Azl

PR R T AL Re:D,umaxf

ANVERBRCKRTZRIME, m/ss P TREE, kg/mds
MO SEE, Pars; ProNfBAREE [ N8 A 1]
¥, m; bABAEE, m; TABFER, m.
(2) JET1B%
fer i A A A A E I R R T R S =R
(2) Fiw.
2
AP, - 2/N.G
g.p9
X AP Sl B E S0, Pa; f
NERBEBEZREG N,ONEHEG G ONAER R
M= RERE, G=pu,, » kg/(m>s); g.N
BATEEAL R, PN RS, kgm®s @ NEEE
BIER %
s EIR A UL B Wt S B R B
FED, %R 1 Fs.

5 Unax NE

(2

FESR 8 TV R GE I SEPRiz AT o, XU
SR PR BEAR AR 5 S bR T R 2 S R T S Bt
EAFAE RGN 22 o NIRTHR RN RS 2 5 TAEE
P, 538 I S 56 S L ZHORAT B IE . X —
B IS FE A BENS A R PRI RGBT % 22 (Gl
W AEHIELS% A, I RS T TR
ARLR PEAME NS, REIRTHA B TS R G R R
A2 THLARAT T B IR -

F2 BRI EERERMRIHE, BEESSINEEE
Table 2 Comparison of design value, correction value and

measured value of design calculation theoretical model

TRZH BEX i
Wild  BIEE SLiE
FER 6/C 30.55 24.8 27.6 27.4
1BER 1,3/°C 17.34 15.36 1634 163
1 i/klkg)  49.14 43.29 46.14  46.03
*Héifi?§ 26.2 36.18 30.55 316
ERE/(g/kg) 7.2 7.2 72 7.23




40 55 11

PGk, S SRR T P A S B B 25 M T S TR REE T <5

i S 2 HON AR VLR AT 2 4EFEAB IR,
LSBT 5 SR IR ZE R 3 5%
W, Bk T SHBIERA .

2 BRELHATLEERZI TR
2.1 Wi aENHSHE

ARG AT T 7 A A AR Al i 4 AR AN
7 WEE ATk ERE R A Ay, I B R )k

3000kW, FRUEDHR TE B % N SR KRG 7 T X i
K% CER R R OA H %) BEHTRT
R A EEEMR R E B 4 Fros . AEE
WARECHE REE RS, QR B RAER
PT100 4f A UE L FH . HUBRIE R ERIR B T %
JRGEAX S o R K ZEPEM AR IR K, A LR
PR VIR, REHENA ST A A

[ ki H

H~
{=

|8 e

—G—

S|
N— Ok

T
=N

B4 HRBEIFEULLERGRIZE

Fig.4 Flow chart of closed cycle simulation experiment system
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Fig.12 Analysis of different operation modes of finned
tube precooling closed cooling tower under summer
conditions
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