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High Prandtl Number Natural Convection in a Low-Aspect Ratio
Rectangular Enclosure

Jinho Lee, Kyoo Seog Hwang and Myung Taek Hyun

Key Words: Natural Convection(=}ed#]§-), Rectangular Enclosure(# 2a]s]-27]), Low-Aspect
Ratio()d-& %3 #]), Laminar Boundary-Layer Flow Regime(&% AA&252 gd),
Core Configuration(ze] 3 A1)

Abstract

Experimental investigation was carried out to study the natural convection of water and
silicon oil due to end temperature differences in a horizontally insulated rectangular enclosure
 of aspect ratio 0.1 with a special attention on the core configuration in the laminar boundary-
layer flow regime. Rayleigh number ranges covered herein are Ra=4. 40X 105—9,64x10? for
water and Ra=1.69x10°—3. 80X 10° for silicon oil, respectively.

In the case of water, for Ra>2.21x 107 there appeared distinct horizontal thermal layers adj-
acent to the horizontal boundaries in the core and the temperature distribution outside the ho-
rizontal thermal layers, i.e., in the mid-core region, is vertically stratified. The core flow pat-
tern was shown to be nonparallel with a weak back flow in the mid-core for Ra>>3, 63x 10,

In the case of silicon oil, distinct horizontal thermal layers appeared along the core horizon-
tal boundaries for Ra>1.27x10% with a stratified temperature distribution in the mid-core, but
the core flow pattern in this case was shown to be parallel. In addition, secondary flow app-
eared near the hot wall for Ra>>3. 80x 105,

Nusselt number, Nu, was found to be proportional to Ra®?3 for water and Ra®? for silicon oil
in the boundary-layer flow regime. There also is an indication from the comparison with other
results that Nu is independent of aspect ratio for water in the boundary-layer flow regime in
low aspect ratio enclosures.
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Fig. 2 Experimental set-up
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