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Numerical Investigation of flow past a convex and concave surfaces
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Abstract

This project is 10 numerically study heat transfer of a paraliel flow past a concave and a
concave surfaces comparing to that of a flat surface, The problem is set 2D and assumed laminar
flow thoroughly. Effects of channel height {H/L) and the height/depth (d/D,) of the
convex/cencave surface are alse in consideration. In this investigation, Reynolds number is kept
constant at 1000. The height values are varied at H/L = 0.1, 0.5 and 1.0 while the d/D, values of
0.05, 0.1 and 0.3 are tested. Comparing to the heat transfer results of the flat plate, the average
heat transfer is reduced with the presence of the convex or concave surface by 1,73% and 1.92%,
respectively. This is due to the fact that the area of concavity is wider; hence, the flow momentum
1s decreased in that area whereas a hot spot is found downstream of the convex surface leading to
the heat transfer reduction. Censidering the effect of H/L, the higher value of H/L leads to lower
heat transter. For instance, at H/L — 0.1 for the flow past the convex surface, the heat transfer is
35% and 40% higher than at H/L = 0.5 and 1.0, respectively. This has been studies broadly, and
could be explained by the fact that the wide channel height provides less momentum than the
narrow channel. The d/D, values significantly influences the heat transfer of the flow past both
convex and concave surfaces. For the convex surface, d/D, = 0.3 leads to lower heat transfer than
d/D, = 0.1 and 0.05 by 6.84% and 10.74%, respectively. The velocity vectoer profiles show the
occurrence of a hot spot especially at the location right downstream of a higher convex surface.
The lower heat transfer occurs in the case of deep concavity comparing with the shallow one.
This is due to the fact that the channel height in the vicinity of the deep concavity is wider leading

to lower momentum than the shallow one.
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