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Simulation Comparison of Different Cooling Modes of Blade Server
in Data Centers
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(Tianjin Key Laboratory of Refrigeration Technology, School of Mechanical Engineering, Tianjin University of Com-
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Abstract A blade server with fin heat sink was set as the research object of a cooling experiment and its performance was evaluated via
an electronic thermal analysis module from 6SigmaDC software. The heat dissipation of the heat sink was simulated using different equip-
ment parameters in blade server. The analysis concentrated on the effects of influencing factors such as fin height, number of teeth, fin
thickness, on the heat dissipation performance of the heat sink. Through a comparative analysis, the optimal structure parameters of fin
heat sink and lowest temperature of the chip were obtained through air cooling. Nevertheless, better results were achieved by chip cooling.
A water-cooled cold plate model was constructed with the same blade server. In comparison with the temperature of the chip cooled by heat
sink, the results indicated that the liquid cooling performance was 1. 3 as that of than the air cooling. Thus, a hybrid cooling method of air
and liquid cooling was proposed to provide a theoretical reference for the cooling design of the blade server.
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Tab.1 Basic parameters of blade server

i H 28

R 55 7% 51 mmx183 mmx510 mm, BEJE 1 mm

PCB #x 181 mmx388 mm, % 10 W

i 2 mmx40 mmx40 mm

iy 3 mmx35 mmx35 mm, K 50 W

W EeAE FEMR 2 mmx35 mmx35 mm,
5 30 mm, 5% 20, 7JF 0. 5 mm

AT 8, AR T W

[y 24, BT 6 W

BRI 20 C

Ik 35 mmX%35 mmx35 mm

AR HA% 6 mm,BEJE 1 mm

2 TR RSB ERQ AN ERE S H

2.1 RSB
T A, KA R ] i DL A3 X



$£40%5 FS5H
2019 £ 10 A

LR

Journal of Refrigeration

Vol. 40,No. 5
October, 2019

BRpgs XU T L R R A RS
REEARR, AE AN 5 i e XUk, s B L ) T R R A
BRI R ATk 50 WO, i U R (R Serois
J VR A8 S AR R ) Bl XU Y AR AR QiR 2 BT

80 -
——GHEE

70+ —o—:'f: IZIJRWE&

60+
@)
< 419 C )
m S0r 409 C
s 40+

30+

20 i e S S SN

2 4 6 8 10 12 14
JRIE/(m/s)
2 RESEHFBES®

Fig.2 Wind speed and chip temperature distribution
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Fig.3 Temperature cross section before structural optimization

of air-cooled heat sink (9 m/s wind speed)
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Fig.5 Optimum tooth number and chip temperature
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Fig.6 Chip temperature varies with water flow
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Fig.7 Temperature cross section of water cooling chip server
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Fig.9 Temperature change of chip under different

power by three cooling methods
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