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We performed direct numerical simulation of rough wall turbulence to understand the effects of wall
roughness on an analogy between the heat and momentum transfer. This study considered three-
dimensional sinusoidal rough surfaces with various wavelength values. We utilized the lattice
Boltzmann method for the direct numerical simulations. It is found that the wavelength does not affect
the scaling for the mean velocity but has considerable effects on the scaling for the mean temperature.
The Reynolds analogy factor, which is defined as the ratio of the doubled Stanton number to the skin
friction coefficient, is larger for the surface with a small wavelength value, suggesting that surfaces

with small wavelength roughness yield higher heat transfer rate with lower frictional resistance.
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