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Stationary Problem of Rotation of a Circular Porous Plate in an Electrically Conductive Fluid
for Large Values of the Suction Velocity with Heat Transfer with Respect to a Weak Magnetic
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Abstract. The stationary problem of rotation of a circular porous plate in an electrically conductive fluid is
studied by the sequential approximation method (Green's function and small parameter method) for large values of

the suction velocity with heat transfer, taking into account a weak magnetic field.
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The problem considers the case when the influence of dissipative members on heat transfer is very small, the
energy equation takes into account the influence of Joule's heat on heat transfer, and it is assumed that the
temperature along with the radius of the plate changes according to the square law.

For solving the problem, the Navier-Stokes and energy partial differential equations of fluid motion in a magnetic
field are reduced to ordinary nonlinear differential equations using generalized Karman embeddings, the solutions
of which are sought in the form of infinite series for small values of the suction parameter.

The solution of the problem by the means of Green's function is reduced to the solution of integral-differential
equations. Recurrence formulas have been obtained, by the means of which it is possible to calculate the solution
with any approximation. The first two approximations are clearly calculated.

All kinematic characteristics of fluid flow are calculated. Images for heat transfer and pressure distribution on a
circular plate are obtained. The moment of resistance to rotation of the plate and the heat transfer coefficient are

also calculated.

Keywords: conductivity; flow; Green's function; heat transfer; magnetic field; porosity; suction velocity.
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