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Abstract

Three—-dimensional and time—dependent solution for the fluid flow and heat transfer past a
circular cylinder with fins is obtained using accurate and efficient spectral methods. A
Fourier expansion with a corresponding uniform grid is used along the circumferential
direction. A spectral multi-domain method with a corresponding Chebyshev collocation is
used along r-z plane to handle fins attached to the surface of a circular cylinder. At the
Reynolds number of 300 based on a cylinder diameter, results with fins are compared with
those without fins in order to see the effects of the presence of fins on three—dimensional
and unsteady fiuid flow and heat transfer past a bluff body. The detail structures of fluid
flow and temperature field are obtained as a function of time to investigate how the
presence of fins changes heat transfer mechanism refated to the vortical structure in the

wake region.

#Keywords: Fin(®), Vortex shedding(2t2l &31), Circular cylinder(2&=4A1), Heat
transfer(@ & &)
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Fig. 1 A schematic of the fin—tube geometry and
computational domain.
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Fig. 5 Instantaneous pressure contours past a
smooth cylinder and finned cylinder. (a) plane 1
(b) plane 2 (c) plane 3
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velocity

contours past a cylinder with and without fins.

(a) plane 1 (b) plane 2 (c) plane 3
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