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Prediction of the Blast Wave Propagation
Over a Kick Motor Test Facility

Honam Ok~ and Insun Kim”™

Abstract(Times New Roman 10pt bold)

2 Hi(Explosion), & % 7(Blast Wave), = jZ/(Axisymmetry), 3/</(Prediction)

A test facility to measure the performance of a KM(Kick Motor) is constructed, and prediction of blast
wave propagation over the facility is performed to check if the safety of test personnel in MCC(Main
Control Center) can be guaranteed even for the most severe explosion. Assuming that the initial

explosion energy is contained in a sphere under the pressure of 500, 1000, 1500 psi,

respectively, the

radius of the sphere is determined for each pressure to set the mass of contained explosion gas to 35
kg. The material properties of explosion gas are set to be the ones of KM propellant combustion gas
under normal condition. To reduce the effort and time required for a complex three-dimensional
modeling, the flowfield is approximated to axismmetry. Calculations are performed for all three initial
pressure conditions, and the analysis of the result is given for 1500 psi which is expected to be the
worst case. The maximum pressure is 3.5 psig while the minimum pressure is -1.2 psig on the outer
wall of MCC, and the maximum pressure difference between the inner and outer walls of protection

wall amounts to 3.0 psi.
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Table 1 Initial Conditions in the Sphere
Pressure | Temperature| Density |Radius
(psi) (K) (kg/m3) | (m)
Nominal 1000 3465 6.8135| 1.070
High Pr. 1500 3465 10.22025| 0.935
Low Pr. 500 3465 3.40675| 1.349
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Fig. 1 Axisymmetry Model of the KM Test Facility
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(a) t=0.0025 sec

(c) t=0.025 sec

(e) t=0.045 sec

(g) t=0.0500 sec

(b) t=0.0125 sec

(d) t= 0.0375 sec

(f) t=0.0475 sec

(h) t=0.0525 sec

(1) t=0.0550 sec () t=0.0625 sec

(k) t=0.0675 sec (1 t=0.0775 sec

(m) t=0.0525 sec (Around MCC)

Fig. 2 Pressure Contour Plots for Each Moment (20
Levels from -1.0 to 4.0 psi)
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