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This thesis is to examine heat transfer and flow field of a 2D axisymmetric
impinging jet on a dimpled plate by using finite element from a commercial software
package, COMSOL 3.3, with Navier-Stokes equation system. The main work is divided
into two parts: validation of the software and dimple impingement. Prior to studying the
dimple impingement, the validation of the software is performed by comparing the
processed data with the experimental ones obtained from literature. Local and average
heat transfer results are shown in terms of local and average Nusselt numbers, and the
velocities along the axis are selected to compare. Consequently, the results are in good
agreement with those from literature. In addition to the validation, a technigue of domain
division is brought in order for the solution to converge and to save the processor
memory and computational time. The effects of grid density and confinement of the jet
are also in consideration.

For the dimple impingement, various parameters are considered such as
Reynolds number (Re) ranging from 400 to 1200, jet-to-plate spacing (H/DJ.) ranging from
2 to 8 jet diameters, dimple depth (d/D,) ranging from 0.1 to 0.2 dimple diameters
and ratio of jet diameter to dimple diameter (D/D,) ranging from 0.25to 1. The
comparison of the heat transfer of a dimpled plate to a fiat plate, which is used as a
baseline case, shows that the dimple leads to heat transfer reduction due to its additional
wetted area. Furthermore, the presence of the curvature lifts the fluid at the dimple edge
and the flat portion adjacent to the dimple, and this causes the fluid to exchange more

amount of momentum to the ambient air other than to the target plate like in the case of
flat plate impingement. Notwithstanding, for the dimple impingement alone, Heat transfer
augmentation is found when firstly the Reynolds number is increased, because the
momentum level of the jet is increased as a consequence. Secondly, the dimple depth
is decreased causing less curvature. Thus, the spent fluid escapes from the indentation
easier. Thirdly, the ratio D/D, is reduced (or large dimple), and the dimple edge appears
far from the stagnation zone. The heat transfer is enhanced due to the fact that the low
momentum wall jet is lifted at the dimple edge; hence before the dimple edge the local
heat transfer graph trend is similar to that of the flat plate. However, the jet-to-plate
spacing (H/DJ.) did not affect the heat transfer of the iaminar jet, because the oncoming
jet transfers a small amount of momentum with ambient air. Once it impacts on the target

surface, its remains almost similar momentum in each case of H/DJ.





