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Large Eddy Simulations on the Configuration Design of Afterbodies
for Drag Reduction
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ABSTRACT: When a body with slant angle after its shoulder is moving at high speed, the turbulent motion around the afterbody is generally
associated with the flow separation and determines the normal component of the drag. By changing the slant angle of afterbody, there exists a
critical angle at which the drag coefficients change drastically. Understanding and control of the turbulent separated flows are of significant
importance for the design of optimal configuration of the moving bodies. In the present paper, a new Large Eddy Simulation technique has been
developed to investigate turbulent vortical motions around the afterbodies with slant angle. By basis of understanding the structure of turbulent
flow around the body, the new configuration of afterbodies are designed to reduce the drag of body and the nonlinear effects due to the interaction
between the body configuration and the turbulent separated flows are investigated by use of the developed LES technique.
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Fig. 1 Model Configuration.
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Table 1. Condition of simulation.

Geometric Parameters
Half breath, b 0.0972
The length fot the shoulder, L+ L. 1.0
Slant angle, 3 15,20, 23, 25, 30 & 40
Computational Condition
Reynolds number, Re 1.0<10°
Min. grid spacing in &’ -direction 20x10°
Min. grid spacing in £*-direction 1.0x10"
Time increment, ¢ 25~50x10*
Acceleration time 4.0
Total calculation time 20.0
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Fig. 2 Grid systems for simulation near the afterbodies.
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Fig. 3 Time evolution of drag coefficients for six cases of different
slant angles of afterbodies.
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Fig. 4 Change of computed drag coefficient due to the
variation of the slant angle of afterbodies.
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Fig. 5 Distribution of instantaneous Streamlines near the Fig. 6 Vorticity Fields near the afterbodies drawing at 7=20, in
afterbodies at T=20. which the dotted blue zone indicates clockwise rotation and the
solid red zone counterclockwise at intervals of 10.
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Fig. 7 Pressure distribution around a body at T=20, in which the dotted lines are negative and the solid lines positive
at intervals of ACp=0.05.
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Fig. 8 Time-averaged pressﬁre coefficients distributed along the  Fig. 9 Computed pressure coefficients on body surface compared
body with six different slant angles of afterbodies. The pressure  with the experiments by Park et al. (1992) for the case of 3=20".
coefficients are averaged during T=15~ 20.
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