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ABSTRACT

Analysis for Three dimensional

Subsonic Turbulent Cavity Flow

by Choi, Hong-1I1

Advisor ¢ Prof. Kim, Jae-Soo, Ph. D.

The flight vehicles have cavities such as RERMEHEN oS hed osRaqg, Engineering,
around a cavity is characterized as unsteaG}r adiabe SEhpolivhafohoswn University
dissipation of vortices due to the interaction kedw the freestream shear layer and
cavity internal flow, the generation of shock andpansion waves. Resonance
phenomena can damage the structures around they canid negatively affect
aerodynamic performance and stability. In the prestudy, numerical analysis was
performed for cavity flows by the unsteady compisdss three dimensional
Reynolds-Averaged Navier-Stokes (RANS) equationsh wiVilcox's # —w turbulence

model. The cavity has the aspect ratios of 2.5, &8 4.5 for two-dimensional case,

same aspect ratios with the W/D ratio of 2 for éhdémensional case. The Mach
and Reynolds numbers are 0.53 and 1,600,000 réesggct The flow field is
observed to oscillate in the "shear layer mode'hvat feedback mechanism. Based on
the SPL(Sound Pressure Level) analysis of the pressariation at the cavity trailing
edge, the dominant frequency was analyzed and amahpavith the results of
Rossiter's formula. The MPI(Message Passing Irte)fgarallelized code was used for

calculations by PC-cluster.
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do 3011 k-max(kse(l qdk)-2 I<szone2+l) m'ln(kse(Z 1dk)+2 kezone2-1)
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i,3,k) = 0.5%(t(i,2,k)+tz20(iia,kka))
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