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Abstract. In this paper an asymptotic approximate solution of quations of magnetic bound-
ary layer of second kind with strong suction using the Watson method is given.
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Two dimensional magnetic boundary layer, where magnetic field is perpendicular
to the plane of flow, we called boundary layer of second kind [1,2,3].

In this paper an asymptotic approximate solution of equations of magnetic bound-
ary layer of second kind with strong suction using Watson method [4,5,6], is given.
Inductive magnetic field and distribution of temperature with dissipation of energy in
a viscous liquid as well as Joule heat is founded.

Equations of two dimensional steady magnetic boundary layer of second kind on the
plane plate, when magnetic field is directed to the oz axis in non-dimensional quantities
are [2,3]:
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Functions u(x, y), v(x, y), Bz(x, y), T (x, y) must be obtained by following boundary

conditions:

u(x, 0) = 0, v(x, 0) = −vw = const, Bz(x, 0) = Bw(x), T(x, 0) = Tw = const,

u(x,∞) = u∞, Bz(x,∞) = 0, T (x,∞) = T∞ = const.

}
(5)
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If velocity v(x, y) from equation of continuity (4) and boundary condition (5) is
defined, we will have

v = −vw −
∫ y

0

∂u

∂x
dy (6)

if new changes ξ = x, z = vwy and also new unknown functions

u(x, y) = f(ξ, z), Bz(x, y) = ϕ(ξ, z), T (x, y) = θ(ξ, z) (7)

are introduced from equations (1)-(3) we well receive:
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Let velocity of suctions be large, then
1

v2
w

= ε small. We will find an asymptotic

series that satisfy equations (8) that are formally assumed as follows:
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Then by substituting (9) in equations as (8) and equating to zero the coefficients of
the various powers of ε we will obtain the following set of differential equations, that
may be solved in two approximation:
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θ1(ξ, 0) = 0, θ1(ξ,∞) = 0.
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The solutions of this system in case Pr = 1 are:
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We are now in a position to obtain series for the skin friction, the displacement and
momentum thickness of the boundary layer and other physical parameters of boundary
layer.
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