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A THEORTICAL AND EXPERIMENTAL STUDY ON
STEADY NATURAL CONVECTION HEAT TRANSFER
FROM A HORIZONTAL CYLINDER EMBEDDED IN A

POROUS MEDIA

Ahmed Hassen Ahmed
Foundation of Technical Education, Technical Institute Hawija
E-mail: ahmadhassan992000@yahoo.com

ABSTRACT:- Theoretical and experimental study of heat transfer steady natural
convection from the cylinder embedded in a saturated porous media was cared out. the
theoretical part of the work includes the derivation of the governing momentum and energy
equation by using Darcy flow model. The two equations are solved by finite difference
method with constant cylinder surface temperature, with a Peclet number under steady
condition and Rayleigh number ranged between (10<Ra<300 ). The experimenta part of this
work included the construction of an experimental model composed of iron cylinder with a
(12mm) in diameter heated internally by an electrical source. The cylinder was embedded in
a packing of glass with diameter (12mm) placed in a test section.  Both the theoretical and
the experimental results revealed that the average heat transfer increased when the Rayleigh
increased. The relationship between Na& Ra for both experimental and theoretical are give us
Nu=4.311InRa-11.1 and Nu=2.155 InRa-3.98 respectively.

Key words:.- natural convection, porous media, horizontal cylinder.
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