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Heat transfer of an axisymmetric impinging jet on a dimpled surface
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Abstract
This study is to examine heat transfer of a 2D axisymmetric
impinging jet on a dimpled plate by using finite element with

Navier-Stokes equation system. The results are presented in

terms of local Nusselt numbers and average Nusselt numbers.
The tested parameters are Reynolds number (Re) ranging from
400 to 1200, jet-to-plate spacing (H/Dj) ranging from 2 to 8 jet
diameters, dimple depth (d/Dy) ranging from 0.1 to 0.2 dimple
diameters and ratio of jet diameter to dimple diameter (Dy/Dgy)
ranging from 0.25 to 1. The heat transfer augmentation is found
when (1) Reynolds number is increased (2) dimple depth is
decreased and/or (3) dimple edge is far from impingement zone.
However, the jet-to-plate spacing did not affect the heat transfer
of the laminar jet. Additionally, the comparison of the heat
transfer of a dimpled plate to a flat plate, which is used as a
baseline case, shows that the dimple leads to heat transfer
reduction due to its additional wetted area.

Keywords: Jet Impingement, Dimple, Navier-Stokes Equation,

Heat Transfer
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