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Numerical Analysis on Liquid-Metal Magnetohydrodynamic Flow
in Inlet Region of Magnetic Field
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Three-dimensional numerical calculation has been performed on liquid-metal magnetohydrodynamic (MHD) flow
through a rectangular channel in the inlet region of the magnetic field, including a region upstream the magnetic field.
The continuity equation, the momentum equations and the induced equations were solved by the finite difference
method. Along the flow direction, the pressure decreases dlightly as normal non-MHD flow, increases once,
thereafter decreases sharply and finally decreases gradualy as fully-developed MHD flow. The sharp decrease in
the pressure in the inlet region is due to increase in the induced current in thisregion.  The flow velocity profile also
changes gradually from atypical distribution of alaminar flow with a peak of ~2 in the region upstream the magnetic
field to a profile of an MHD flow with a peak of ~1.2 in the fully-devel oped region.
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(a) Applied Magnetic Field

(b) Induced Current
Fig. 1 Inlet region of magnetic field
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Fig. 2 Pressure change along flow direction
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Fig. 5 X-direction electric current (j,) distribution across x-axis

oooo
ddddddoooooooooooooooooooo

dddddoooooooooooooooobooboon
goooodoooouooobobbbbbobbbbooo

goddddoooooboobbobobboobooooogga

doddddoooooooooooboboooooooooao

goooooooooooobooboooboooooooooao

goooobboboboboooobboobooboooooog

godoooooo

oooo

(1) Moreau, R, “Magnetohydrodynamics,” Kluwer Academic

Publishers, (1990), pp. 158~160.

Copyright © 2001 by JSCFD



