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Direct numerical simulations of turbulent heat transfer over surfaces with hemispheres are conducted
to discuss the augmentation of the momentum and heat transfer due to the wall-roughness. The results
show that the momentum and heat transfer is enhanced due to the wall-roughness; however, the
enhancement of the momentum transfer is larger than that of the heat transfer. This dissimilarity is
found to be more substantial as the augmentation of the momentum transfer increases. When the
roughness density is fixed, the dissimilarity is substantial for the surface with narrower spanwice
spacing between the neighboring spheres while it is less substantial for the surface with narrower

streamwise spacing.
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