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Numerical study of base flow of afterbodies for launch vehicle in
supersonic turbulent flow

Nam-Eun Park, Hyung-Hun Roh and Jae-Soo Kim

The projectile afterbodies for zero-lift drag reduction has been analyzed using the
Navier- Stokes equations with the #4&— eturbulence model. The numerical method of a second order
upwind scheme has been used on an unstructured adaptive grid system. Base drag reduction
methods that have been found effective on axisymmetric bodies are boattailing, base bleed, base
combustion, locked vortex afterbodies and multistep afterbodies. In this paper, turbulence flow and
pressure charateristics have heen studied for geometries of multistep afterbodies. The important
geometrical and flow parameters relevant to the design of such afterbodies have been identified by
step number, length and height. The flow over multistep aftoerbodies or base have many kinds of
compressible flow characteristics including expansion waves at the trailing edge, recompression
waves, separation and recirculating flow in the base region, shear flow and wake flow. The
numerical results have been compared and analyzed with the experimental data. The flow
characteristics have been clearly shown.

Key Words: 224 92]-%%(Supersonic Separated Flow), 4428 (Upwind Scheme), B A &
2 &4 &4 (Unstructured Adaptive Grid System), k—ed# Z9( k— e Turbulence
model), & Z 15 A (Multistep Afterbody)
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Fig. 3 Adaptive grid for base.
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Fig. 5 Base pressure distribution on
the base.
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Fig. 7 Schematic of the multistep
afterbodies.
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