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Laminar Natural Convection Heat Transfer in an Enclosure with Plate Fins
(Effects of Grashof Number and Aspect Ratio on Steady—State Heat Transfer)

Kengo Sasaguchi*, Takashi Jutoh**, and Hiroyuki Takeo***
Abstract

The effects of Grashof number, Gr, and aspect ratio, As on steady two—dimensional
laminar natural convection in a square cell surrounded by hot and cold vertical walls,
and two horizontal fins have been studied numerically using SIMPLER algorithm. For
Gr ranged from 10° to 10° and for A from 0.2 to 5. 0, velocity and temperature fields, as
well as local and average values of Nusselt number on the hot wall, have been compared
with those for a usual cell which has hot and cold vertical walls, and two horizontal
insulated walls. In addition, the effecis of Grashof number and the aspect ratio on non—
dimensional heat transfer rates from the hot wall to the fluid or to the fins, have been

examined.

Key Words : Natural convection, Numerical analysis, Enclosure, Fin, Grashof

number, Aspect ratio
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