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Mixed Convection of Air in a Horizontal Cylindrical
Annulus with Rotating Outer Cylinder
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Abstract

Rotation of Cylin-

Eddy (#8%-0]), Heat Transfer

Mixed convection of air in a horizontal concentric cylindrical annulus is investigated numeri-
cally. Isothermal boundary conditions are prescribed at the inner and outer cylinders, with the

inner cylinder being warmer. The forced flow is induced by the outer cylinder which is rotating
slowly with constant angular velocity with its axis at the center of the annulus. The effect of the
forced flow on the flow pattern and heat transfer of natural convection is investigated for the

annulus of (inner-cylinder radius/gap width) =1. There appear two eddies, one eddy or no eddy

according to the Rayleigh and Reynolds numbers, Map of the three flow regimes is constructed

on the Ra-Re plane.
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cate the transition Reynolds number from
two-eddies to one-eddy flow pattern.
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