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Comparative study of flow over a circular disk using RANS turbulence models

Nam Kyu Ryu" and Byoung Jae Kim '

Abstract For a flow normal to a circular disk, the flow separation occurs from the edge of the disk
and the flow recirculation zone exists behind the disk. Many existing studies conducted simulations
of flow normal to a circular disk under low Reynolds numbers. Some studies performed LES or DES
simulations under high Reynolds numbers. However, comparative study for different RANS models
for high Reynolds numbers is very limited. This study presents numerical simulations of a flow normal
to a circular disk using Realizable k- ¢ model and SST k- model. The recirculation bubble length
and drag coefficient were compared with the experimental data. The SST k-® model showed the
excellent predictions for the recirculation bubble length and drag coefficient.
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Fig. 1. Side view of the cylindrical simulation
domain

Fig. 2. Simulation domain division for mesh
generation

Fig. 3. Mesh near the upper edge of the circular disk
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Table 1. Comparison of recirculation bubble lengths

0201 0 0 02 03 0.4 Case L,/D
z [m] Realizable k—¢& 4.12
Fig. 4. Streamlines of the time-averaged flow SST k—w 2.62
field: (a) Realizable k—¢; (b) SST k- Experiment [3] 25
LES [9] 261 - 2.64

Table 2 Comparison of the drag coefficients

Case C,

Realizable k —¢& 1.03

SST k—o 1.18
Experiment [13] 1.15 - 1.28
LES [9] 1.126 - 1.124
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Fig. 5. Time averaged axial (horizontal) velocity 8F,
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contours (a) Realizable k—¢&;
(b) SST k-
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Fig. 6. Time averaged pressure contours: (a)
Realizable k—¢; (b) SST k-
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Fig. 7. Instantaneous vorticity contours: (a)
Realizable k—¢&; (b) SST k—-®
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