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Unsteady Wall Pressure Fluctuation Generated from the Impinging
Vortex on the Chamfered Forward Step

Ki-Wahn Ryu, and Jun-Shin Lee

Key Words: Self-sustained Oscillation(zt# %%), Reattachment Edge(Z%-2 EAz]), Unsteady
Pressure Fluctuation(¥] 34 ¢ WF), Vortex Flow (9}4F), Rectangular Forward
Step(Z 2} A 3A ), Chamfered Forward Step(EW718 A &AD), Cavity(F 5 )

Abstract

Modifying effects of the rectangular forward step for suppressing the umsteady pressure fluctuation
during interaction between the upstream vortical flow with the edge are studied numerically. The
vortical flow is modeled by a point vortex, and the unsteady pressure coefficient is obtained from the
velocity and the potential field. To investigate the effects of the edge shape the rectangular forward
step is chamfered with various angles. Calculation show that the pressure peaks become decreased by
increasing the vortex height as well as the chamfering angle. The pressure amplitudes are very sensitive
to the change of the initial vortex height. From this study we can find out that the chamfered edge
has two effects; the one is that it suppresses the pressure amplitude generated from the edge, and the
other is that it decreases the time variation of unsteady pressure fluctuation. These modifying concepts
can be applied to attenuate the self-sustained oscillation mechanism at the open cavity flow.
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Position x/h v/h | Remark
a 0. 0.50
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zAgd  2dse 4R x7] 9%
(%9, 9)E FE3 EAgA Holzttn wu
HE (7, 092 sgon, dF9 Arlg Ag
AT MG FEE A k=-0.1% 40022
33tk 71 Fe M7l k=-0.1 2 F A
€ o] &E o8T AH Alle] FuEd [6)9
&AM 47 AF 4 Ao MY 23
T 2AE JIELE @ Aol

(b)

& oo

Fig. 3 Pressure pulses and vortex trajectory
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