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A Theoretical Study of Natural Convection in the Annuli between
Two Horizontal Elliptic Cylinders with Uniform Gap

Jae Soon Lee and Jeong Il Suh

Abstract

A theoretical study has been carried out on natural convection in the annuli made by two iso-
thermal horizonta! inner and outer elliptic cylinders with uniform gap. The eccentricity of inner
elliptic cylinder for the model was 0.5078 throughout the study.

The Galerkin’s finite element method was used to analyze the effects of Rayleigh number,
gap ratio, Prandt] number and positions of annulus (lying and standing) in the region of two
dimensional laminar flow. The mean equivalent conductivities could be expressed as follows;

For the effect of Rayleigh r{umber when G=0.363 (3X10°LRar£2,5X10%)

REQLYZO. 134 Ra.%*1
Keqsr=0.137 Ra.>*"
For the effect of gap ratio when Ra;=99, 488(0. 181G £0. 544)
Keqrr=3. 682 G
For the effect of Prandtl number when G==0, 363 and Ra.=9x103(0. 7L PrL10)
Kequr=1.615 Pyo-on
Kegsr=1.689 Pro-ox
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