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ABSTRACT

The problem of mixed convection heat transfer in a uniform heated
inclined cylinder with a simultaneously developing air flow was studied
both experimentally and theoretically.

The investigation a theoretical study of an axially symmetric,
laminar air flow in an entrance region of a vertical cylinder, by solving in
two directions the continuity, momentum and energy equations using
implicit finite difference method and Gauss elimination technique. The
initial and boundary conditions used in the theoretical study were similar
to that setted in the experimental study in order to simulate the
experimental work.

The aim of the theoretical study is to investigate the effect of the
heat flux and Reynolds number on the temperature variation, local
Nusselt number variation, velocity and temperature profiles along the
vertical cylinder.

The investigation also comprise experimental, setup using an
aluminum cylinder with a length to diameter ratio of 20.2, and a heated
length of 1.18m, is subjected to constant heat flux. The investigation
covers Reynolds number range from 450 to 2008, heat flux varied from
95W/m’ to 898W/m’ and cylinder oriented a=0° (horizontal), a=30°, 60°

(inclined aiding flow), a=-30°,-60° (inclined opposing flow), -90°
(vertical opposing flow) and a=90° (vertical aiding flow).

The experimental results demonstrate that the temperature variation
along the cylinder surface and the local Nusselt number variation with the

dimensionless axial distance, for all angles of inclination show an

increase in the local Nusselt number values as the heat flux increases and
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