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Unsteady Natural Convection Couette Flow of Heat
Generating/Absorbing Fluid Between Vertical
Parallel Plates Filled With Porous Material

Basant K. Jha', Muhammad K. Musa’
(1. Department of Mathematics, Ahmadu Bello University, Zaria 234, Nigeria;
2. Mathematics Unit, School of Basic and Remedial Studies

Ahmadu Bello University, Funtua 6007, Nigeria)

Abstract: The extended Brinkman Darcy model for momentum equation, and an energy equa-
tion were used to calculate the unsteady natural convection Couette flow of a viscous incom-
pressible heat generating/absorbing fluid in a vertical channel (formed by two infinite vertical
parallel plates) filled with fluid-saturated porous medium. The flow was triggered by the asym-
metric heating and the acceleration motion of one of the bounding plates. The governing equa-
tions were simplified by the reasonable dimensionless parameters and solved analytically by the
Laplace transform techniques to obtain closed form solutions for the velocity and temperature
profiles. Then the skin friction as well as the rate of heat transfer were consequently derived. It
is noticed that at different sections within the vertical channel, the fluid flow as well as the tem-
perature profile increase with time and are both higher near the moving plate. In particular, in-
creasing the gap between the plates increases the velocity and the temperature of the fluid,

however, reduces the skin friction and the rate of heat transfer.

Key words: heat generating/absorbing fluid; natural convection flow; porous material; accel-

eration motion



