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Abstract of Thesis:

An experimental and a numerical investigation was carried out to investigate heat transfer in three-dimensional
laminar mixed convection heat transfer from longitudinal fins in a horizontal and inclined rectangular channel for a range of
modified Grashof numbers 5x10%-10° and Reynolds numbers with range 1000-2300 and a Prandtl number of 0.71. The lower
surface of the channel is subjected to a uniform heat flux, the other walls are insulated. Air being considered as working fluid

A conjugate analysis has been carried out in which the conservation of mass, momentum and energy equations for the
fluid in the two fin chnnel are solved together with the heat conduction equation in the fin and the base plate using CFD
simulation were depend on Finite Volume Method (FVM). In a numerical work, three cases are studied; case 1: parallel fins
contain rectangular and zigzag fins, case2: the fins are arranged in inline and staggered arrangement, and case 3: tree-like fins
include four types.

Next, for experimental study, a series of experiments for air flow with mixed convection heat transfer with
longitudinal fins is applied in a horizontal, inclined and rotation rectangular duct using the thermal boundary condition of
uniform heat flux applied at the bottom plate. Three different cases are investigated: case one, inclined orientations in the range
of ©=0°-75° with the horizontal. Case two, the rotation range with a=0°, 30°, 60° and 90°. Case three achieved by studying the
rotation together with inclination, the rotation angle 0=90° and inclination range ©=0°-70°. The experimental results show that
the average heat transfer coefficient increased with Reynolds number and Grashof number for all inclination angles. Results
also show that the heat transfer coefficient increasing with increasing inclination angle. The optimal inclination angle for the
best heat transfer is obtained when 6=75°.

Also the results of experimental study show that the heat transfer coefficient of the upward orientation (0=0°)
is greater than that it for sideward orientation (0=90°). In addition, the effect of both rotation and inclination on the heat
transfer characteristics is examined. Empirical equations have been derived based on the experimental results for three cases




