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Abstract : A three-dimensional numerical simulation of flow through mini and microchannels with designed roughness is
conducted here. The effect of the roughness height (surface roughness), geometry, Reynolds number on the friction factor and
the Nusselt number is investigated. The study is carried out by employing CFD software, CFX. Our work focuses on a water
flow inside a circular mini-channel of 1 mm and microchannels of 500 and 100 pm in diameter. The speed entry varies from 0.1
m/s to 20 m/s. The general trend can be observed that bigger sizes of roughness element lead to higher flow resistance. It is
found that the friction factor increases in a nonlinear fashion with the increase in obstruction height. Particularly, the effect of
roughness can no longer be ignored at relative roughness height higher than 3%. A significant increase in Poiseuille number is
detected for all configurations considered. The same observation can be done for Nusselt number. The transition zone between
laminar and turbulent flow depends on the channel diameter.
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