55394 551 10 ¥ B # 2 £ £ %X & 3 4 Vol. 39, No. 1

200941 H JOURNAL OF UNIVERSITY OF SCIENCE AND TECHNOLOGY OF CHINA Jan. 2009

S . 0253-2778(2009)01-0057-06

S A B B SRR R M (R 5

XNRKFAK R REITFH

(PR BRI A AR FIRE I LR 2L LRSI 230027)

T THXE TSR 50 W/em? 3 E Reg g B8R B, BER P, R AR A B A S, 5T
I B AR IATT FR AR, B RA B EERE AN ARGR BB E AT
Fo LM TRHMIT L, AASWT TRAZT RABTEEFRABHELAN EHh ML
REA T EHDT 50 MR R @R FEAK TS CHHE LT, Z i mAdiE 3k B T Lk 3] 56
W/em? 89 #GR B E, B ERRAT 400 Pa; N FEREM T i Ak B0 BB AR5 T %
F 38 R ), B R A AL R R R 6 R 60 T B A B A0 38 i 38 e, I Am AR R R Y
BRI L TR AT R MRS, A A A B3GR RS0 EAIE X,

KR . A m AR A5 R AR A

FE5S3ES . TK124 XERARIRAD . A

Experimental and numerical study on the performances
of mini-channel heat sinks

LIU Dong, LIU Ming-hou, XU Kan, WANG Ya-qing

(Department of Thermal Science and Energy Engineering , USTC, He fei 230027, China)

Abstract: Experimental and numerical investigation on the thermal performances of mini-channel heat sinks
for cooling the integrated electronic chip with 50 W/cm?® power density using the liquid-cooling technology
was conducted. The characteristics of total heat exchange and heat flux performance were obtained by
measuring and simulating the heated surface temperature, the inlet and outlet temperature of coolant,
under different flow rates and heating power conditions. The heat sinks can effectively remove the high
density heat generated by the integrated electronic chip on the surface heat flux up to 56 W/cm?* and the
pressure drop under 400 Pa with Reynolds number under 50 and surface temperature under 85 ‘C. The
friction factor of mini-channel heat sinks decreases with Reynolds number under the Reynolds number we
checked and the heat flux increases with the surface temperature and flow rate. The convective heat
transfer coefficient of the mini-channel heat sinks increases with Reynolds number, and the extent
increases with power density.
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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 The sketch map of channel heat sink
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Fig. 3 Selected areas in numerical simulation
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Fig. 4 The pressure drop as a function of flow rate
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Fig. 5 The friction factors as a function of Re number
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Fig. 6 The Poiseuille number as a function

of Re number for different channel
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Fig. 7 Heat flux as a function of surface

temperature at different flow rate
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