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H 3 : Direct numerical simulations of turbulent heat transfer with temperature-dependent viscosity
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To understand the effects of the temperature-dependent fluid properties on turbulent flows, we
performed direct numerical simulations (DNSs) of turbulent channel flows with temperature-
dependent fluid properties where isothermal conditions were specified for the top (293K) and bottom
(353K) walls. We considered a water fluid with variable viscosity but constant fluid density and thermal
diffusivity. The DNSs at the friction Reynolds number of 300, 650, and 1000 were performed by the
lattice Boltzmann method. The results show that turbulence reduction (enhancement) occurs near the
hot (cold) walls, leading to a decreased (an increased) frictional resistance. It is also found that the
logarithmic region is still retained for the mean velocity and temperature of variable-viscosity turbulent

flows.
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