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AXISYMMETRIC STAGNATION FLOW NEAR A PLANE WALL COATED
WITH A MAGNETIC FLUID OF UNIFORM THICKNESS

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

A similarity solution of the Navier-Stokes equation for the axisymmetric stagnation flow near a plane wall

coated with a magnetic fluid of uniform thickness is cons

tructed. The shape functions representing the flow in two

(magnetic and normal) fluid layer are determined from a third order boundary value problem, which is solved by
the Runge-Kutta method with two shooting parameters. Features of the flow including streamline pattern and
interface velocity are investigated for the varying values of density ratio, viscosity ratio, and Reynolds number. The
results for the interface and wall shear stress, boundary layer and displacement thickness are also presented.
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Fig. 1 Schematic diagram of the problem
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Fig. 2 Dependence of the numerical solution on Y for the
representative case(p,=0.8, 11,=2, Fe,=10).
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Fig. 4 Typical streamline pattern(p,=0.8, =2, and Ze,=1).
The numbers denote the values of ¥.
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Fig. 7 Variations of the interface and wall shear stress with
respect to 4, and Re, for p,=0.8. Here the values are
normalized by the wall shear stress of the
axisymmetric stagnation point flow.
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Fig. 8 Variations of the boundary layer thickness (6) and the

displacement thickness (8') with respect to y, and Re
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