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ABSTRACT: The present study numerically investigates the motion of a solid body suspended
in the square enclosure with natural convection. A two-dimensional circular cylinder levitated
thermally has been simulated by using thermal lattice Boltzmann method(TLBM) with the direct-
forcing immersed boundary method. To deal with the ascending, falling or levitation of a circular
cylinder in natural convection, the immersed boundary method is expanded and coupled with the
TLBM. The circular cylinder is located at the bottom of a square enclosure with no restriction
on the motion and freely migrates due to the Boussinesq approximation which is employed for the
coupling between the flow and temperature fields. For different density ratio between the cylinder
and the fluid, the motion characteristics of the circular cylinder for various Grashof numbers have

been carried out. The Prandtl number is fixed as 0.7

Key words: Natural convection(A}3 W), Suspended circular cylinder(F- 2 #1), Lattice
Boltzmann method(A A} =71 )
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Fig. 2 Schematic of problem geometry and
boundary condition used in the
validation.

Table 1 Comparison of the present calculation
for surface—-averaged Nusselt number
at a cylinder surface with the pre-
vious results

Surface averaged Nusselt numver at a
cylinder surface( Ny )

Present  Ref[18] Ref[19] Ref[20]
10°  3.311 3.396 - -
10* 3.382 3414 3.24 3.311
10°  5.106 5.138 4.86 5.08
100 9124 9.39 8.9 9.374
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Fig. 3 Schematic of problem geometry and
boundary condition used in the present
study.
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