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DEVELOPMENT OF CFD PROGRAM BASED ON A UNSTRUCTURED POLYHEDRAL GRID

AND ITS APPLICATION TO FLOW AROUND

A OSCILLATING CIRCULAR CYLINDER

Sang Hyuk Lee, Seongwon Kang2 and Nahmkeon Hur”

In the present study, a CFD program based on

a finite volume method was developed by using an

unstructured polyhedral grid system for the accurate simulation with the complex geometry of computational domain.
To simulate the transient flow induced by the moving solid object, the program used a fractional step method and a
ALE (Algebric Lagrangian-Eulerian) method. The grid deformation for the moving of solid object were performed
with a spring analogy based on the center coordinate of each computational grid. To verify the present program

with these methodologies, the numerical results of the flow
compared with the previous numerical results.

Key Words : 8} (CFD, Computational Fluid Dynamics)
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around the fixed and oscillating circular cylinder were

=
=

thH A A} (Unstructured Polyhedral Grid),

|} (Fractional Step Method), ALE ™'}l (ALE method), 2~ “$AMJ (Spring Analogy)
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Fig. 1 Computational domain and meshes for the simulation on the
flow past a fixed and oscillating circular cylinder
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Table 1 Comparison of present numerical results of lift and drag
coefficients for various Reynolds numbers with previous
results

Park et al.[8] Present study

%1 6% | G| G| 6| G
096 | 00014 | 0.1344 | 09529 | 0.0021 | 0.1132
80 097 | 0.0049 | 02452 | 09714 | 00043 | 0.2212
100 099 | 0.0091 | 03321 | 0.9902 | 0.0089 | 0.3093
120 101 | 00152 | 04103 | 1.0114 | 00158 | 0.3914
140 1.03 | 00224 | 04823 | 1.0362 | 0.0235 | 04749

160 104 | 00293 | 05501 | 1.0611 | 0.0313 | 0.5503
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Fig. 2 Flow characteristics around a fixed circular cylinder (Rep=160)
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Fig. 4 Comparison of the numerical results of Stouhal number for
various Reynolds number with previous results[9]
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Table 2 Comparison of present numerical results of lift and drag
coefficient with previous results (Rep=500, X;,,=0.25D,

filf,=0.875)
G G
Blackburn and Handerson[10] 1.46 0.72
Pedro et al.[11] 1.35 0.67
Present study 1.28 0.74
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Fig. 6 Lift and drag coefficients on a oscillating circular cylinder
for various frequencies (Rep=500, X,u=0.25D)
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Fig. 7 Lift coefficients over the oscillating cycle of circular
cylinder for various frequencies (Rep=500, X,,,=0.25D)
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