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ABSTRACT

RANS computational analysis was performed on the head of the launch vehicle
including the hammerhead nose pairing in the supersonic regime. The two-dimensional
axisymmetric analysis was performed by using laminar, fully turbulent and transition
models and compared with the experimental data. It was observed that different flow
phenomena occurred depending on the Reynolds number. Under the high Reynolds
number condition, the boundary layer becomes turbulent, which is not separated from
the surface of the launch vehicle. With the low Reynolds number condition, laminar
separation bubble was produced due to the separation and reattachment of the
boundary layer on the expansion-compression edge of the hammerhead type nose
fairing. The three-dimensional computations with the angle of attack showed a fully
detached vortical structure due to the laminar separation bubble. It is proved that the
turbulent transition should be considered to predict the separation bubble with the
Reynolds number.
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Fig. 1. VLS model configuration[4]
Table 1. Flow condition for VLS
M Re/L [/m] AOAldeg]
casel 3 9.3 10%/'m 0
case2 3 27.0 < 10%/m 0
case3 3 9.3 10%/m 6
cased 3 27.0x 10%/m 6
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