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Study on Flow and Heat Transfer Performance in
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Abstract: To explore the effect of composite structure of micro-ribs and secondary channel on the
enhancement of flow and heat transfer performance in micro-channel heat sinks, the numerical
method is utilized to investigate the pressure drop, flow structure, friction factor, base
temperature, relative Nusselt number, and comprehensive flow and heat transfer performance in
the heat sinks of six different ribbed composite micro-channels at a range of Reynolds numbers.
The flow and heat transfer performance in the composite micro-channel heat sinks are compared
with those in the rectangular smooth micro-channel and the non-ribbed micro-channel with
secondary channel. The results show that, with respect to the flow characteristic, the
introduction of the secondary channel has no effect on the pressure drop penalty and the relative
friction coefficient in the micro-channel. However, the introduction of the micro-ribs produces a
throttling effect and induces vortex structures, resulting in an increase of 3—10 times in the

pressure drop penalty in the micro-channel. For the heat transfer characteristic, the introduction

ks B . 2024-02-07, YEZ R A B (2000—), B, W+ 4 2 FEGEGBEZ), B, #8482, L ESm, FE4m
H: Beiid AR ERA W H (2023-]JC-YB-340) s EF B AR I 4% B H (52076165)
W 2% WY RS TR] . 2024-04-25 P 2% HY R B IR : https: // link. enki. net/urlid/61. 1069. T. 20240424, 1423. 005



%5 8 14 X L S5 L

4

i

D\
i

B TRl T8 f5 A P O B A% PR P RE AT 5T 93

of the secondary micro-channel enhances the heat transfer in the micro-channel, and the micro-

ribs in addition to the secondary micro-channel can further improve the heat transfer. Compared

with the rectangular smooth micro-channel and the non-ribbed micro-channel with secondary

channel, the base temperature in the composite micro-channel heat sink is decreased by 13.52 K

and the relative Nusselt number is increased by 35. 36 % at most. In terms of the comprehensive

performance, among the six ribbed composite micro-channel heat sinks studied, the composite

micro-channel with front triangular ribs has the best comprehensive flow and heat transfer

performance, and the advantages such as the high flow velocity, low pump power consumption,

and low heat resistance.

Keywords: heat sink; composite micro-channel; secondary channel; micro-rib; flow; heat transfer
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Fig. 1 Local top view for each microchannel heat sink
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Table 2 Geometric parameters for the computational models
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Fig. 3 Geometrical parameters for microchannel heat sink
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to the experimental results
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