882

(=

B E Ry

=)
—_

(19961 94 139 A+

B) #2144 A 7%, pp. 882~890, 1997

e WE et 9% Adde) 3%
$% 9 QAP PHE o
AT RRETIPVE i

Non-Uniform Wall Temperature Effect on the Flow and Heat Transfer of
a Hot Circular Air Jet Impinging on a Circular Cylinder
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A buoyant jet flow impinging on a circular cylinder is investigated including heat conduction

through the cylinder. Temperature and flow fields are obtained b)} an iterative method, and the

effects of the non-uniform wall temperature on the flow and heat transfer are analyzed. Effects

of three-dimensionality and the traversing of the jet are also included. Nusselt number over the

cylinder surface for the conjugate case is relatively small as compared with the constant wall

temperature case due to the small temperature gradient. As the conductivity of the cylinder

becomes lower, Nusselt number decreases due to the reduced temperature gradient. Increasing jet

traversing speed causes the surface temperature of the cylinder to decrease, which increases local

Nusselt number over the surface.
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Fig. 1 Schematic diagram of the flow configuration
(x-z plane).
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Fig. 4 Comparison of mainstream velocity along the
centerline of jet axis between uniform wall
temperature case and conjugate case at differ-
ent axial locations.
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Fig. 5 Comparison of temperature distribution along
the centerline of jet axis between uniform wall
temperature case and conjugate case at differ-
ent axial locations.
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Fig. 7 Comparison of skin friction coefficient over
the cylinder surface between uniform wall
temperature case and conjugate case at differ-
ent axial locations.
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Comparison of local Nusselt numbers over the
cylinder surface between uniform wall temper-
ature case and conjugate case at different
axial locations.
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Fig. 9 Effect of thermal conductivity of the cylinder

on the distribution of axial surface tempera-
ture at different circumferential locations.
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Fig. 10 Effect of thermal conductivity of the cylinder
on the local Nusselt number over the cylinder
surface at different axial locations.
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distribution of axial surface temperature at
different circumferential locations.
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