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Abstract

Surface roughness is present in most of the microfluidic devices due to the microfabrication techniques. This paper presents
lattice Boltzmann method (LBM) results for laminar flow in a microchannel with surface roughness. The surface roughness is
modeled by an array of rectangular modules placed on top and bottom side of a parallel-plate channel. In this study, LBGK
D2Q9 code in lattice Boltzmann Method is used to simulate flow field for low Reynolds number in a micro-channel. The
effects of relative surface roughness, roughness distribution, roughness size and the results are presented in the form of the
product of friction factor and Reynolds number. Finally, a significant increase in Poiseuille number is detected as the surface
roughness is considered, while the effect of roughness on the microflow field depends on the surface roughness.
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Fig 1. Experimental data for flow of water.
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Fig 2. Velocities vector of D2Q9 Model.
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Fig 3. Schematic diagram of Microchannel with

Surface Roughness.
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Fig 4. Comparison of Friction factor by LBM with
Classical theory results for Smooth channel.
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Fig 6. The Pressure fields with Re=50 :
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