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Abstract

In order to development of a new wall structure type thermal diode for energy saving, the
numerical studies have been performed for natural convection across an rectangular enclosure with

the various lengthes of the heat source and sink plate.

The goveming equations for the two-dimensional; laminar, natiral convection process in an
enclosure are discretized by the control volume approach which insures the conservative
characteristics to be satisfied in the calculation domain, and solved by a elliptic SIMPLE algonthm

The momentum and energy equations are coupled through the buoyancy term,

Nomenclature

specific of heat at constant pressure

Cy
H  height of the composed—enclosure |
B conductivity of the fluid |

Lc length of the heat ‘sink plate (;f enclosure

L7 length of the heat source plate of enclosure
q heat flux supplied to the heat source
T, heat sink temperature

T, reference temperature of the fluid

W  width of the paralleogrammic portion of
enclosure

B coefficient of volumetric expansion

p¢  absolute viscosity of the fluid

©  density of the fluid

©,.r teference density of the fluid
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Fig. 1 Schematic diagram of the rectangular enclosure
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Fig. 2 Grid system of the rectangular enclosure
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Fig. 3 Isotherms and streamlines of various Lh/H
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Fig. 4 Isotherms and streamlines of various Lc/H
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Abstract

In order to development of a new wall structure type thermal diode for energy saving, the
numerical studies have been performed for natural convection across an rectangular enclosure
with the various lengthes of the heat source and sink plate.

The governing equations for the two-dimensional, laminar, natural convection process in an
enclosure are discretized by the control volume approach which msures the conservative
characteristics to be satisfied in the calculation domain, and solved by a elliptic SIMPLE algonthm
The momentum and energy equations are coupled through the buoyancy
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