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Flow characteristics of an axisymmetric impinging jet on a dimpled surface
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Abstract

This study is to examine the flow characteristics of a 2D
axisymmetric impinging jet on a dimpled plate by using finite
element with Navier-Stokes Equations. The tested parameters
were Reynolds number ranging from 400 to 1400, jet-to-plate
spacing ranging from 2 to 8 jet diameters and dimple depth of
0.15 and 0.25 dimple projected diameter. The results are

presented in velocity fields, and help explain the experimental

heat transfer results of four-way spent air exit (minimum
crossflow) of Kanokjaruvijit and Martinez-Botas [1, 2]. Comparing
with the results of a flat plate, the velocity field over the dimpled
plate suggested that the dimple edge lifted and restarted the
boundary layer that was formed after impinging and the dimple
edge increased the velocity of fluid. The higher velocities inside
the dimple and around the dimple edge were found when (1)
Reynolds number was increased (2) jet-to-plate spacing was
narrow and/or (3) shallow dimple. These agreed with the heat
transfer results [1, 2]
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