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Numerical flow simulation of a reusable sounding rocket during turn over
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Flow around a reusable sounding rocket is simulated using unstructured compressible CFD solver, LS-FLOW. Unlike
landing of the space shuttle, this rocket must turn over from gliding position to vertical landing position. It is expected
that this motion greatly influences the aerodynamic characteristics of the vehicle. In this study, we focus on the
analysis of dynamic characteristics during turn over. An employed numerical code is based on a cell-centered finite
volume compressible flow solver applied to a moving grid system. With respect to a turbulence model, we employed
DDES model in order to investigate massive separated flow. Furthermore, we also carried out the analysis of static
characteristics for comparison. Through this simulation, we discuss the effect of turn over motion on aerodynamic

characteristics.
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Fig.1 Configuration of body and mesh
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Fig.2 History of aerodynamic coefficient (AOA=42.2degs)
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Fig.3 Pressure and eddy viscosity distribution (AOA=42.2degs)
(Color:pressure, BAW:eddy viscosity)
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Fig.4 Static aerodynamic characteristics

524 MBERAANFES VRO L

X=20% from nose
Fig.5 \elocity vector field and stream lines on the body surface
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Fig.6 History of axial and normal force coeffients
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Fig.7 History of moment coefficients
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Fig.8 Comparison of pressure distributions
(left:Turn Over cal., right:Fixed AOA cal.)
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Fig.9 Comparison of instantaneous streamlines
(left:Turn Over cal., right:Fixed AOA cal.)
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