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Rupture Safety Assesment of Bipropellant Propulsion System
at High Pressure Testing
Se-Myong Chang* and Cho Young Han**

ABSTRACT

The geostationary satellite COMS is going to be launched in 2010, and, in the series
of test, there are some high-pressure tests concerning the vessel tank filled with
helium gas of hundreds atmospheric pressure. In this paper, authors evaluates risk
associated with accidental rupture of the test system. Two possible scenarios are
considered: 1) the 310-bar helium tank ruptures at the center of the acoustic chamber,
and 2) the 116-bar reduced-pressure helium tank ruptures in the test room shielded
by bullet-proof glasses. Using the theory of blast wave propagation and computational
simulation, the dynamics of wave reflected in a confined space is investigated for
highly complex unsteady flow physics.
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Fig. 2. Static test system: (a)configuration,
(b)simplified computational model
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Table 1. Basic wave properties in each case(p,:
driver pressure, Z: compressibility, m:
mass of He, £, kinetic energy)

Sec. | pyloar) | Z | mka) | po/pi| E,(MJ)
2.1 310 1.15 4.36 23.3 3.19
2.2 116 1.06 1.76 16.0 0.84
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