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Drag Force Reduction of a Ahmed Body with a Vortex Cell Using a LES model
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Abstract

The purpose of this research is to study the effect of vortex cell at the back of Ahmed
Body on air drag coefficient using the Large Eddy Simulation (LES) model. The ratio of vortex cell
diameter (d) and Ahmed Body height (H) of 1:3, 1:5 and 1:10 were implemented for air flow simulation
at the air velocity of 10, 20 and 30 m/s, respectively. The simulation shows that vortex could reduce
the drag coefficient at any velocity. The d/H ratio of 1:3 could deliver the best result 59.23%
reduction of air drag coefficient compared to plain Ahmed Body could be achieved at the air velocity
of 30 m/s.
Keywords: Vortex Cell; Drag Reduction; Turbulent Flow; Ahmed Body.
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Drag Force (N) Velocity (m/s) | No Vortex cell | d:h = 1:3 | % different
Velocity (m/s) | No Vortex cell | Vortex cell d:h = 1:3 10 0.710 0.515 27.46
10 4,804,790 3,486,860 20 0.522 0.511 7.43
20 14,947,900 12,919,400 30 0.520 0.212 59.23
30 31,661,700 13,844,700 (a)
(a) Drag Force (N)
Drag Force (N) Velocity (m/s) | No Vortex cell | d:h = 1:5 | % different
Velocity (m/s) | No Vortex cell | Vortex cell d:h = 1:5 10 0.710 0.504 29.01
10 4,804,790 3,411,340 20 0.522 0.475 13.95
20 14,947,900 12,852,300 30 0.520 0.436 16.15
30 31,661,700 26,539,300 (@)
(b) Drag Force (N)
Drag Force (N) Velocity (m/s) | No Vortex cell | d:h = 1:10 | % different
No Vortex 10 0.710 0.570 19.72
Velocity (m/s) cell Vortex cell d:h = 1:10 20 0522 0.471 1467
10 4,804,790 3,855,560 30 0.520 0.466 10.38
20 14,947,900 12,742,900
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