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In this note, the effect of imposing a uniform horizontal magnetic field on the flow
of a conducting, viscous and incompressible liquid through a straight pipe rotating
about an axis perpendicular to the length is examined . The results are compared
with that of vertical magnetic field (Vidyanidhi and Ramana Rao 1968).

Recently, Vidyanidhi and Ramana Rao (1968) studied the flow of a conducting
viscous incompressible liquid under the action of a constant pressure gradient through
a straight pipe of circular cross-section. The pipe is rotated about an axis perpendi-
cular to the motion of the liquid and along the axis of rotation, there is imposed a
uniform vertical magnetic field (V. F.) transverse to the motion. In this note, the
effect of imposing a uniform horizontal magnetic field (H. F,) on the same flow of the
liquid is examined and comparison is made between these two flows. We follow the
same notation as given by Vidyanidhi and Ramana Rao (1968). The equations of
motion with the boundary conditions remain unchanged. However,
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We expand each of the functions in ascending powers of the Taylors number T, the
coefficient of each of which is in turn expanded in ascending powers of the Hartmann
number M. The results are thus valid for sufficiently small values of T and M.

DiscussioN ofF THE REsuLTs AND CONGLUSIONS

For a fixed value of T, the effect of increasing the magnetic field is to decrease
the distance that the liquid particles in the central plane travel in going from points
near one edge of the pipe to the points of the other edge, the decrease in the distance
being considerably more for V. F, than for a H. F.

As regards the projection of the stream lines in the cross-section of the pipe, it is
found that the degenerate points for a H. F. lie on the axis of rotation as fora V. F.
and the liquid particles move spirally in opposite directions relative to the lines
Passing through these degenerate points. If the magnetic field is imposed obliquely,
it is found that the degenerate points no longer lie on a straight line. The effect of the
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magnetic field is to displace the stream lines towards the edge of the pipe in both
cases, but the effect of a H.F. is considerably less than that of a V.F.

The stream lines close to the pipe in (6, 2) plane are displaced towards the edge
of the pipe more in the case of a V.F, than in the case of a H.F. In general,
comparison between these two cases, shows that the effect of the magnetic field in the
stream line flow is much pronounced for a V. F. than for a H.F.

For a fixed value of T and MM, it is noticed that the resistance coefficient y for a
H. F. is more than that for a V. F. and the sensitivity is less.
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