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Fig.1 Equilateral triangle micro-channel
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Fig.2 Mesh generation of the micro-channel cross section
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Table 1  Physical parameters of the fluid

density specific heat at constant pressure heat conductivity coefficient coefficient of kinetic viscosity
p/(kgrm™) e, /() (kg-K)™") k/(We(m-K)™) p/ (kg (ms)™")
water 1 000 4182 0.6 0.001
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2.19E-1  U,/(m/s)
2.07E-1
1.97E-1
1.88E-1
1.78E-1
1.69E-1
1.60E-1
1.50E-1
1.41E-1
1.31E-1
1.22E-1
1.13E-1
1.03E-1
9.39E-2
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Fig.3 Velocity distribution at cross sectionx = 0
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Fig.4  Velocity distribution at the fully developed cross sections
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Fig.5 Temperature variation along z direction
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Fig.6 Temperature distribution at cross sectionx = 0
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Fig.7 Temperature distribution at the fully developed cross sections
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Laminar Flow and Heat Transfer in Equilateral
Triangle Micro-Channels

HE Ying, SHAO Bao-dong, CHENG He-ming
(Department of Engineering Mechanics, School of Civil Enginggering,
Kunming University of Science and Technology, Kunming 650500, P.R.China)

Abstract: Fully developed laminar flow properties and heat transfer characteristics in equilater-
al triangle micro-channels were studied. Based on the theory of Navier-Stokes equations, in the
case that a steady heat flux was imported into the fluid at one side of the equilateral triangle,
the approximate analytical results of velocity and temperature distributions of the fully devel-
oped laminar flow within the micro-channel, as well as the friction factor and Nusselt number
of the fully developed convevtion, were given through solution of the momentum and energy
differential equations. Then the laminar flow and heat transfer within the micro-channel were
numerically simulated with the Fluent software to get the corresponding numerical values of ve-
locity, temperature, friction factor and Nusselt number. In comparison, the analytical results fit
the numerical ones well to verify the correctness of the presented method.

Key words: equilateral triangle micro-channel; Nusselt number; friction factor; steady laminar

flow



