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Dual Solutions for Steady Natural Convection
of air in a Horizontal Cylindrical Annulus
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Abstract

Dual solutions for steady natural convection of air between two horizontal concentric cylinders

=diameter of inner cylinder/gap width) <10.

It is found that, when the Rayleigh number based on the gap width exceeds a certain critical value,

a new flow pattern forming two counter-rotating eddies in the half of the annulus can be realized,

which is different from the crescent-shaped flow commonly observed. In the new flow pattern, the

fluid near the top of the hot inner cylinder moves downward. This solution is found for D,/L>
0.3, but not for D,/L<0.2.As D,/L increases, the critical Rayleigh number is decreased, and

tends to a finite limit.
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(a) Ra=1.5x10*
(b} Ra=10°
Fig. 5 Streamlines and isotherms when ¢=0.5. The
lefts( 1) are downward flows and the rights
(1I) are upward flows
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(a) Downward flow (b) Upward flow

Fig. 7 Streamlines and isotherms(A§=0.2) when ¢
=4 and Ra=3x10°

{a) Downward flow (b) Multicellular upward
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Streamlines and isotherms(a 6=0.2) of
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a:dual solutions
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