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The Effect of Non-Uniform Magnetic Field on the Fluid Flow over a Moving and
Permeable Plate with using Self-Similar Method

A.Saeedi'*, C. Aghanajafi?
! M. Sc, Mech. Eng., K.N. Toosi Univ., Tehran, Iran.
2 Prof., Mech. Eng., K.N. Toosi Univ., Tehran, Iran.

Abstract

In this paper, the effect of non-uniform magnetic field on temperature and velocity profile for a boundary
layer flow over a moving and horizontal flat plate by using of a self-similar method is studied. A variable
and non-uniform magnetic field is considered and it is assumed that there is suction by the wall with a
variable velocity.It is assumed that The velocity out of boundary layer is varying with x. For solving,
governing partial differential equations by help of similarity parameter and similarity solution were changed
into ordinary differential equations and then by using of shooting method and forth-order range-Kutta
method, all equations are solved. At the end, the effect of dimensionless parameters on the velocity and
temperature profiles, are given. It is revealed that by increasing the magnetic field parameter, the velocity
inside the boundary layer decreases and the temperature increased since the fluid particles in the boundary
layer are ionized.

Keywords: Similarity Analysis; Suction/Injection Parameter; Temperature profile; Variable Free-stream
Velocity; Non-uniform Magnetic Field.
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