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Fig.1 Schematic view of the rectangular micro-channel geometry
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Fig.2  Computational unit of the micro-channel
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Table 1 Parameters of the substrate and the working fluid properties

density specific heat at constant pressure heat conductivity coefficient
p/ (kg -m™) ¢, /(J-(kg-K)™") E/(W-(m-K)™")
copper 8933 385 401
water 997 4179 0.060 9
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Table 2 Height and width of the computational unit of micro-channel ( constant volume )

case 1 2 3 4 5 6 7 8 9 10 11 12
a 1.25 2 6 10 11 13 16 19 25.4 39.4 64.3 83.3
W, /mm 1 0.8 0.46 0.36 0.34 0.3 0.28 0.26 0.22 0.18 0.14 0.12
H, /mm 1.25 1.6 2.74 3.54 3.71 4 4.5 4.87 5.6 7.1 9 10
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Table 3 Height of the computational unit of micro-channel (variable volume)

case 1 2 3 4 5 6 7 8 9 10 11 12
« 5 10 15 20 25 30 35 40 50 60 80 100
H, 1.25 2.5 3.75 5 6.25 7.5 8.75 10 12.5 15 20 25
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Numerical Simulation and Size Optimization of
Rectangular Micro-Channel Heat Sinks

HE Ying, SHAO Bao-dong, CHENG He-ming
(Department of Engineering Mechanics, Faculty of Civil Engineering
and Architecture, Kunming University of Science and Technology ,

Kunming 650500, P.R.China)

Abstract: Micro-channel heat sinks have the advantages of small volume, low flow velocity
and high heat transfer efficiency. With the rapid development of miniaturization industry, micro
heat sinks are widely used. Previous studies have shown that the micro-channel’ s heat transfer
performance is mainly dependent on its geometric and flow conditons, and compared with tri-
angle and trapezoid shapes, rectangle structures have better thermal transfer performance.
Based on the finite element software ANSYS Workbench, micro-channel heat sinks with a
length of 40 mm and different cross-sectional dimensions were analyzed numerically, to give the
optimal micro-channel dimensions with small pressure drop but high heat transfer efficiency.
Simulation of the optimized micro-channel shows, given an initial temperature, a mass velocity
and a substrate heat flux, a heat flux can be dissipated with a pressure drop down to 230.2 Pa

and a heat transfer capacity up to 5.254 W, promising good working performance.

Key words: rectangular micro-channel; pressure drop; heat flux; heat transfer efficiency; nu-

merical simulation



