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Effects of Uniform and Turbulent Inflow Conditions on Wake Topology and
Vortex Growth Behind a Ramp

Lokesh Kalyan Gutti~', Mustafa Z. Yousif, and Hee-Chang Lim""

Abstract This work is to observe the wake flow generated behind a ramp. We have conducted a large
eddy simulation with two ramp models having different heights with two different inflow conditions.
Reynolds number based on the height of the large ramp (LR) and small ramp (SR) are
Re;, =2.8x10* and 1.4 x10" respectively. The wake flow visualization shows the formation of
streamwise counter-rotating vortices pairs at the downstream of the obstacle. These primary vortices
are stretched and lifted up when moving downstream. In order to observe the effect of the inflow
condition on the wake transition, two different inlet flow conditions are given on the inlet section
as an inlet boundary condition. Induced counter-rotating vortices pairs due to sharp-edged triangular
ramp obstacles are developed and propagated downstream. In the result, the large ramp shows a more
complicated wake structure of the boundary layer than the small ramp.

Key Words : large eddy simulation (7%\3]]01]1“41%/\}) wake topology (-7 37, inlet conditions (%]
TZ%71), ramp (F3Z), primary vortex (7= 2H7)
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Table 1. Flow conditions and shape parameters used in the ramp

Models |uo, (m/s)| c(m) h(m) 1(m) M al®) 3(° Re,,
LR 16 03 03 1 0.046 8.5 17 28%10°
SR 16 03 0.15 1 0.046 8.5 8.5 14% 10°
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