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A Numerical Prediction for the Thermo-fluid Dynamic and
Missile-motion Performance of Gas-Steam Launch System

Hyun Muk Kim* - Seong Hun Bae* - Bae Dae Seok* - Cheol Hyeon Park**

Hyeok Soo Jeon** - Jeong Soo Kim*'
ABSTRACT

Numerical simulations were carried out to analyze thermo-fluid dynamic and missile-motion
performance by using two-phase flow model and dynamic grid system. To analyze the interaction
among the hot gas, coolant, and mixture flow, Realizable k-¢ turbulence and VOF(Volume Of Fluid)
model were chosen and a parametric study was performed with the change of coolant flow rate. As a
result of the analysis, pressure of the canister showed a large difference depending on the presence or
absence of the coolant, and also showed a dependancy on the amount of coolant. Velocity and

acceleration were dependent on the canister pressure.
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Fig. 1 Schematic of the ejection canister.
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Fig. 2 Canister mesh system.
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Fig. 3 Average—pressure variation inside canister at
top surface.
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Table 1. Factors of pressure increase and decrease
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Fig. 4 Missile acceleration.
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Fig. 5 Missile velocity.
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