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A THERMAL IMMERSED BOUNDARY-LATTICE BOLTZMANN METHOD FOR

ISO-HEAT-FLUX CONDITION USING AN EXTENDED TEMPERATURE FIELD
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‘We propose a thermal immersed boundary-lattice Boltzmann method for the iso-heat-flux
condition using an extended temperature field. Although our previous method [Suzuki
et al., Int. J. Heat Mass Transfer, 121 (2018), pp.1099-1117] can accurately compute
the temperature field for the iso-heat-flux condition by using a physically appropriate
heat flux on the boundary, the resultant temperature gradient on the boundary has a
large error. In the present method, in order to reduce the error of the temperature
gradient on the boundary, ghost points are set inside the boundary, and the desired
temperatures at the boundary point and these ghost points are enforced by applying
appropriate values of heat source/sink to these points. We validate the present method
through many benchmark problems including stationary and moving boundaries, and we
find that the present results have good agreement with other numerical results and the
exact solution of the temperature field and that the present method can reduce the error
of the temperature gradient on the boundary.
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Fig. 2 The present results of the local Nusselt number on
the cylinder surface compared with other numerical results
by Suzuki et al.(9), Bharti et al.*®, and Wang et al.(*?) for

thermal flows around an iso-heat-flux circular cylinder.
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Fig.3 The present results of the heat flux on the cylinder
surface compared with numerical results by Suzuki et al.(®

for thermal flows around an iso-heat-flux circular cylinder.
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Fig.4 The present result of the time-averaged temperature
on the cylinder surface compared with other numerical re-
sults by Suzuki et al.(®)| Zhang et al.*?, and Hu et al.**) for
the flow over an oscillating circular cylinder with a constant
heat flux.
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Fig. 5 The present result of the heat flux on the cylinder
surface compared with a numerical result by Suzuki et al.(®)
for the flow over an oscillating circular cylinder with a con-

stant heat flux.
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Fig.6 The present results of the temperature (left) and the
heat flux (right) on the cylinder surface compared with the
exact solution: (a) Do = 48Ax; (b) Do = 96Ax.
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