\:J

100 FE S SE B BB RIS R JAXA-SP-05-017

TEMEFRAT IR D Bl FR IR D F (A AT
FE)IREE (FIERFETEE)
HHE— m\% 18 (FERFRER)
HEE CREERE)

Study of Numerical Simulation of Flow over an Axisymmetric body in Free Flight

by
N. Nishikawa, K Kaita. [ . Sun (Chiba Univ.), T. Ishide(Kisarazu Nat.Coll. Tech)

Abstract

Three-dimensional flow around the slender body, such as aircraft body or rocket cause drastic variation of flow with high angle of attack
and have considerable influence on the acrodynamic characteristics. Here  the projectile in the inertia flight .after thrust of the body has
been stopped. is studied numerically by a finite difference scheme. This study aims at clarifying the mechanism of free flight, which is

affected by the the pitching and gravity on body. T he initial condition is the flow at steady ‘flight’ which develops just after the power of
engine is shutdown and the vehicle starts free flight with inertia. It has been predicted that in the lower Reynolds number<100000 the flow
is symmetric. Therefore, in this numerical study, the flow over a paraboloidal-nose cylinder at pitching rotation in ‘free flight’ is
considered for Reynolds numbers lower than 100000 . The coordinate system fixed on the body, which yields additional terms in Navier
Stokes equation  The dual-time pseudo compressibility code is applied for incompressible case, instead PC-TVD scheme for Mach =0.3
case. The Newton’s 2nd law is used with the balance of aerodynamic force and gravity together with angular momentum equation. The
aerodynamic coclfficients Cd, C, Cim are discussed, as well as the trajectory of body.
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