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FE X ER (100 words F2E)
To explore the effectiveness of the heat transfer enhancement by fractal roughness which has the same
roughness elements at different scales, we performed the direct numerical simulation of turbulent heat
transfer over walls roughened by multi-scale roughness elements. The roughness increases the heat
and momentum transfer leading to the enhancement of the skin friction and heat transfer rate; however,
the augmentation of the heat transfer is generally smaller than that of the skin friction. However, it is
found that the multi-scale roughness yields more ideal heat transfer performance than the single scale
roughness; that is, the multi-scale roughness leads smaller drag increasing but larger heat transfer
enhancement. This suggests that the fractal roughness has high heat transfer performance.

Keywords-rough wall, turbulent heat transfer, lattice Boltzmann method, direct numerical simulation,
fractal structure.
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