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Table 1 Material properties
property water glass silicon
p/(kg' ;me‘%) 9.998 21071 2.225 0X107" 2.500 0X107%
u/(kg s pm™' ¢+ s7')  1.0020X107’ L —
k/(W ‘um71 <K 5.984 0X10° 1.400 0X10° 1.480 0108
c,/(pJ +kg™' « K1) 4,180 0X10% 8.350 010" 7.120 0X 10"
2
Table 2 Microchannel geometry
L/;;m H/;Lm Wc/pm Ww/‘u.m d/;;m
microchannel 2000 500 50 50 50
FEA Manhatten bricks, o
, 100X 2. 5X50, FE s 11 193, 9 600, FEA
X 6 m/S ’ 10 C ’
) 500 W/cm?, , CoventorWar™ FEA .
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Fig. 2 Velocity distribution of the model along the channel
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Fig. 3 Isotherm distribution of the model along the channel
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Fig. 4 Coolant pressure contour plot along the channel at y=>50
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Numerical simulation of a microchannel cooler

LIU Ting-ting""*, GAO Yang®’, LI Lei-min', HU Li'
(1. Information and Control Engineering College , Southwest University of Science and Technology, Mianyang 621010, China;
2. Institute of Electronic Engineering . CAEP, P. O. Box 919-512, Mianyang 621900, China)

Abstract; Microchannel heat sinks are minute channels fabricated onto the back of the thin silicon chip substrate with hy-
draulic diameter ranging from 10 to 10° ym. Microchannels have the advantage of large surface area to volume ratio, low thermal
resistances and low flux, so they are thought to be an effective solution in dissipating thermal. One typical application is the cool-
ing of the laser diode arrays. Because flow and heat transfer in microchannel are different from those in macro one, further re-
search is necessary. An FEA (finite element analysis) model of a flat plate microchannel is set up in this paper using commercial
software CoventorWare™ to investigate the localized flow and heat transfer in a single microchannel, computation results are also
presented and analyzed. Microchannel is 2 000 ym long, 50pum wide and 500 um high. It can dissipate heat flux of 500 W/cm?® fast
and the thermal resistance is only 0. 0423 K/(W « cm™ ?).
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