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An Approximate Solution for Incompressible Channel Flow of
a Conducting Fluid under Transverse Magnetic Field.
By

Fujihiko SAKAO

Abstract: The solution for the flow of incompressible conducting fluids through a
straight channel under a uniform transverse magnetic field is obtained by using the varia-
tional method proporsed by Tani. This method consists in assuming the distributions of
axial velocity and magnetic field in the form containing parameters and satisfying the
boundary conditions, and determining the parameters so that a certain integral quantity
is minimized. Assuming the Hartmann number sufficiently high, the distributions of
velocity and magnetic field are chosen by boundary-layer considerations.

It is found that the shape of assumed distribution has a significant effect on the cal-
culated value of the flow rate for the channel with insulated walls. On the contrary, the
assumed distribution hardly affects the flow rate in the case of conducting walls provided
that Hartmann number is large.

Applied to the flow through a circular channel with insulated wall, the variational method

is shown to give a result which agrees very well with that of existing exact solutions.
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