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2 Viscous dissipation
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2 Nusselt number

3 Brinkman number

*R. Khatyr

® G.M. Chen & C.P. Tso
® power-law fluid

" Porous medium
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2 Temperature jump condition
*M.H. Yazdi

* Irreversibility

> Work loss

® Useful work
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Abstract

Improvement the heat transfer parameters and increasing the thermodynamic efficiency
for more and better cooling were made necessary by growing development of industry.
Nowadays, industry is able to manufacture the systems with high congestion of computer
chips. These setups need to new and helpful method for cooling due to the production of heat
in the small surface. The micro-channel heat sink with different surfaces and materials is one
of the systems that can be used for cooling in these cases.

In this research, a circular micro-channel from a thermal heat sink that is imposed to
constant heat flux is evaluated. With considering the Bingham plastic fluid in the micro-
channel for surface cooling, the effective parameters on the heat transfer and entropy
generation were discussed. The results and different parameters such as improvement of heat
transfer and thermodynamic efficiency were also compared with the Newtonian fluid in each
section.

The results of this study showed that the Newtonian fluid is more effective in the heat
absorption on the surface than of Bingham plastic fluids. It is also concluded from the entropy
generation analysis that the Newtonian fluid has more thermodynamic efficiency than of
Bingham plastic fluids due to less entropy generation which can be considered by the
researchers.

Moreover, the analysis of the slip liquid flow on the surface channel illustrated that with
increasing the slip coefficient of fluid, the fluid capacity to absorb the heat from the surface is
increased and the generation of entropy is significantly decreased.

Keywords: Micro-channel, Bingham fluid, Newtonian fluid, Temperature field, entropy

generation.
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