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TWO-DIMENSIONAL STAGNATION FLOW TOWARD A PLANE WALL
COATED WITH MAGNETIC FLUID OF UNIFORM THICKNESS

Hyung-Jong Ko, Kyoung-Hoon Kim® and Se-Woong Kim’

Two-dimensional stagnation flow toward a plane wall coated with magnetic fluid of uniform thickness is
investigated.  The flow field is represented as a similarity solution of the Navier-Stokes equation for this
incompressible laminar flow. The resulting third order ordinary differential equation is solved numerically by using
the shooting method and by determining two shooting parameters so as to satisfy the boundary and interface
conditions. Features of the flow including streamline patterns are investigated for the varying values of density ratio,
viscosity ratio, and Reynolds number. An adverse flow with double eddy pair in magnetic fluid region is found to
emerge as the Reynolds number becomes higher than q threshold value. The results for the interface velocity,
interface and wall shear stress, and boundary layer and displacement thickness are also presented.
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SA|(Uniform Thickness), AFA}&l(Similarity Solution),
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Fig. 1 Schematic diagram of the flow problem.
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Fig. 2 Dependence of the numerical solution on Y for the
typical case(p,=0.8, 1, =2, Re,=10).
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