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High Reynolds number turbulent heat transfer simulation by lattice Boltzmann method with wall-function
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This study discusses an implementation of the wall-function to the lattice Boltzmann method to simulate higher
Reynolds number turbulent heat transfer. The wall shear stress and heat flux are given based on the law of the
wall, and those are introduced with the virtual nodes in the wall which allows the weak slip velocity at the wall
surface. The developed method is validated against turbulent channel flows, turbulent pipe flows, and turbulent
periodical hill flows. It is confirmed that the developed method yields satisfactory results even at very high
Reynolds number flows. In addition, the developed method can successfully deal with the complicated geometry.
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Fig. 1: Grid arrangement near a wall.
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Fig. 2: Comparison of the mean velocity profile with
the DNS data(**)
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Fig. 3: Predicted mean velocity profile with different
grid resolutions.
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Fig. 4: Mean temperature profile at different Prandtle
numbers.
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Fig. 5: (a) comparison of the friction factor with the
empirical correlation (%), (b) comparison of the Nusselt
number with the empirical correlation (1),
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Fig. 6: Sketch of the flow geometry of the two-dimen-
sional periodical fill flows.
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Fig. 7: Comparison of the streamwise mean velocity
profile.
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