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Abstract

The present paper is devoted to the modeling method based on an averaging approach for thermal analysis
of microchannel heat sinks subjected to the uniform wall temperature condition. Solutions for velocity and

temperature distributions are presented using the averaging approach. When the aspect ratio of the

microchannel is higher than 1,

these solutions accurately evaluate thermal resistances of heat sinks.

Asymptotic solutions for velocity and temperature distributions at the high-aspect-ratio limit are alsopresented

by using the scale analysis. Asymptotic solutions
accurately when the aspect ratio is higher than 10.

are simple, but shown to predict thermal resistances
The effects of the aspect ratio and the porosity on the

friction factor and the Nusselt number are presented. Characteristics of the thermal resistance of microchannel

heat sinks are also discussed.
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Da : Darcy Number

f : Friction factor

h : Interstitial Heat Transfer Coefficient Based
on One-dimensional Bulk Mean Temperature

K : Permeability

Nu : Nusselt number

Pe : Peclet number

Re : Reynolds number

Ry : Thermal Resistance

<T>'* . One-dimensional Bulk Mean Temperature
for the fluid phase

a : Aspect Ratio

& : Porosity

A : Dimensionless eigenvalue
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Fig. 1 Schematic diagram of a microchannel heat sink
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Fig. 2 Dimensionless temperature distributions for o;=6
(0.5, k/k=0.00414)
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Fig. 3 Dimensionless temperature distributions for
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Fig. 4 Dimensionless temperature distributions for
o=18 (&=0.5, k/k=0.00414)
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