1018 KemmeEmcs £134% B54% pp. 1012~1022, 198,
G 30

WEe) £57h BRAT FARLTAAAY Al B

2 ow oAl & oM
(19894 44 209 A4)

Natural Convection in Concentric Annuli with the Nonuniform
Temperature Distribution of the Inner Cylinder
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Abstract

Numerical analysis has been performed on three-dimensional natural convection in inclined
concentric annuli with the nonuniform temperature distribution of the inner cylinder. The
governing equations are numerically solved by successive over-relaxation methods for various
inclination angles at R,=3x10% P,=7.0 and 7,/7,=0.6. Temperature and Nusselt number
distributions are obtained and calculated results are compared with those of published uniform
temperature distributions. It is found that the mean Nusselt numbers for the nonuniform tempera-
ture distributions increase more than those for the uniform temperature distributions by about 9.
6% at 6 =0°, 7.5% at § =30° and 4.6% at § =60°. In the case of § =0°, the maximum local Nusselt
numbers on the inner and outer cylinder walls show at £=0.5, 1.5 of ¢ =100° and £=0.4, 1.6 of ¢=
180°. But in the case of § =30° and § =60°, the maximum local Nusselt numbers on the inner and
other ¢ylinder walls show at £§=0.0 of ¢=180° and &=2.0 of ¢=180".
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(a) R-¢ plane at £=0.0 (b) R-¢ plane at £=1.0 (c) R-¢ plane at £=2.0 (d) R-z plane
Fig. 5 Isothermal lines on the R-¢ and R-z planes for § =60°
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Fig. 7 Local Nusselt numbers at the inner and outer cylinder walls for § =30°
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Table 1 Comparison of mean Nusselt number for
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