L)

Check for
updates

Journal of the Korean Society of Propulsion Engineers 91
Vol. 22, No. 4, pp. 91-98, 2018

Research Paper DOL: http://dx.doi.org/10.6108/KSPE.2018.22.4.091
H B A 222 A clSl 3 F3] A+
ahzge

A Study of Numerical Analysis for Stage Separation
Behavior of Two-body Vehicle

Geunhong Park®”
*Agency for Defense Development, Korea
“Corresponding author. E-mail: propulse@add.re.kr

ABSTRACT

A numerical investigation of stage separation behavior of a two-body vehicle focusing on its flow
characteristics is carried out. For this simulation, the separation of a booster from a vehicle is modeled
using a chimera grid system and calculated with commercial code, CFD-FASTRAN™. Consideration of
spring force, gravity and relative acceleration of a booster is the essential factor of a realistic
simulation. In this study, it is validated that the booster separation time decreases with an increase in
flight Mach number and angle of attack. In view of results thus far achieved, it is expected that the
dynamics modeling and boundary condition set-up applied in this study will be useful for estimating

safe stage separation and event sequencing of flight tests.
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Fig. 1 Vehicle and overset grid schematics.
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Fig. 6 Pressure contour during booster separation. Fig. 7 Mach contour during booster separation.
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Fig. 8 Estimation of booster separation time for the
next event command.

Table 1. Booster separation condition.

Mach Angle of Attack
casel 0.86 0.1
case2 0.96 0.1
case3 0.77 0.7
case4 0.77 0.4
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