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Navier-Stokes Computations of Supersonic Flow over Missile
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Abstract

The strongly interactive flow field near a missile afterbody containing a centered exhaust jet
is numerically investigated. The thin shear layer and full formulation of compressible, Reynolds
averaged Navier-Stokes equations are solved. A time-dependent implicit numerical algorithm is
used to obtain solution for a variety of flow conditions. Turbulence closure is implemented by the
Baldwin-Lomax algebraic eddy viscosity model. An adaptive grid technique is adopted to resolve
flow regimes with large gradients and to implove the accuracy and efficiency of the computation.
Numerical results show good agreemement with experimental data in all regimes.
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Fig. 1 Flowfield schematic for an axisymmetric
boattailed body containing a centered propul-
sive jet in Supersonic flow
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Table 1 Flow conditions and numerical method

R; a 8 M/ M P/P. SOLVER

CASE1-1 0.436 0 0 2.00/2.00 1.0 TNS

-2 0.436 0 0 2.00/2.00 2.0 TNS

-3 0.436 0 0 2.00/2.00 3.0 TNS

-4 0.436 0 0 2.00/2.00 3.5 TNS
CASE2-1* 0.300 0 20 2.50/2.01 1.0 TNS & FNS

-2 0.300 0 0 2.50/2.01 1.0 TNS & FNS
CASE3-1** 0.370 0 0 3.00/1.94 1.03 TNS & FNS

*1 : Agrell & White®, experimental data
*2 . Bromm & O’Donnell*?, experimental data
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Fig. 5 Computed density contours for Casel-1;
M;/Mw=2.0/2.0, P;/P.=1.0, R,=0.436,
a=p8=0
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Fig. 6 Computed pressure distributions along the jet
centerline for the Casel ; M ;/M ..=2.0/2.0,
R;=0.436, a=p=0"
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