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Abstract. The paper investigates the stationary task of the boundary layer generated by the rotation of a circular
porous plate rotating in an electrically conductive fluid with respect a weak magnetic field and heat transfer when

the suction velocity into the plate changes by a linear law.
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The problem is solved by using the method of successive approximation (Shvec method). For solving it, in the
magnetic field electrically conductive fluid flow Navier-Stokes and energy nonlinear differential equations in partial
derivatives is used, which is recorded as a system of ordinary nonlinear differential equations using Karman general
insertions.

The solutions of the obtained system of equations are sought in the form of infinite series. The first two
approaches are clearly found. Appropriate equations are obtained to determine the thickness of dynamic and thermal
boundary layers and their exact solutions are obtained.

All the kinematic characteristics of the fluid flow are calculated and images are obtained for the heat transfer and
pressure distribution on the circular plate. The torque of rotation of the plate and the coefficient of heat transfer are
also calculated.

In the particular case, the relationship between the thicknesses of the dynamic and thermal boundary layers is
established.

Keywords: boundary layer; conductivity; heat transfer; Karman insertion; magnetic field; porosity; suction

velocity; stationary flow.
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