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Fig.1 A single rectangular micro-channel
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Fig.2  Force balance on a differential element for fully developed laminar flow
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Fig.3  Variation of u/u,, along z direction
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Fig.6  Variation of Poiseuille numbers with aspect radios
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Fig.7 Variation of friction coefficients with Reynolds numbers for different aspect ratios
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Fluid Flow and Heat Transfer Analysis of Single-Phase

Steady Laminar Flow in Rectangular
Micro-Channel Heat Sinks

WANG Li-feng, SHAO Bao-dong, CHENG He-ming, TANG Yan-jun

( Department of Engineering Mechanics, Architectural Engineering Institute,
Kunming University of Science and Technology, Kunming 650500, P. R. China,)

Abstract: Fluid flow and heat transfer of single-phase steady laminar flow in a rectangular mi-
cro-channel were investigated by analytic method. Based on the assumption of constant flow
velocity and heat transfer along y direction, flow velocity and heat transfer equations for fluid
flow in the rectangular micro-channel were set up. Then the theoretical expressions of Nusselt
number and Poiseuille number were derived. The computed results show that the analytic solu-
tions derived coincide well with the results of other literatures. When the aspect ratio of the
cross section tends to infinity, Nusselt number and Poiseuille number tend to be 8.235 and 96,
respectively, which are identical to those of other literatures. When Reynolds number is fixed,
the friction coefficient increases with the aspect ratio, and when the aspect ratio is fixed, the

friction coefficient decreases with Reynolds number increase.

Key words: rectangular micro-channel; heat sink; Nusselt number; Poiseuille number; steady

laminar flow



