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Second Law Analysis of Micropolar Fluid Flow Between Two Inclined Parallel Plates

A. Hazbavi®”, S. Sharhani?®
! Department of Mechanical Engineering, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran.
2 Department of Mechanical Engineering, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran.

Abstract

In this study, the heat transfer and the entropy generation is investigated for micropolar fluid flow through an
inclined channel of parallel plates with constant pressure gradient. The lower plate is maintained at constant
temperature and upper plate at a constant heat flux. The governing equations which are continuity,
momentum and energy are solved numerically by Wolfram Mathematica 11 software. The velocity,
microrotation and temperature profiles are used to evaluate the entropy generation number. The effect of
characteristic parameters is discussed on velocity, temperature, microrotation, entropy generation and Bejan
number in different diagrams. The results reveal that the entropy generation number increases with the
increase in Brinkman number. The nonlinear parameter affected the velocity, microrotation, temperature,
entropy generation and Bejan number diagrams. The result shows that the entropy generation number
increased with increasing the brinkman number. It reduced with increasing the values of nonlinear
parameter, Prandtl number and Reynolds number. Also the effect of pressure gradient is investigated on
velocity, temperature, microrotation, entropy generation and Bejan number in different diagrams.

Keywords: Micropolar Fluid; Entropy Generation; Bejan Number; Non-Newtonian Fluid.
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