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A Study on the Simultaneous Ignition and Flow
Distribution of Hybrid Rocket Clustering Model

Sunjung Park* - Keunhwan Moon* - Changwoo Lee** - Yeongseok Lee**
Soyoung Kang** - Heejang Moon**'

ABSTRACT

This study aims to acquire a basic clustering technology of hybrid rocket motor for lunar
lander, including the oxidizer flow distribution characteristic and the simultaneous ignition
characteristic. The experimental setups were established to conduct a series of ground firing test
of a clustered motor. The gaseous oxygen (GOX) and the HDPE (High Density PolyEthylene)
were used as the oxidizer and the solid fuel, respectively. Experimental results which are the
simultaneous pyrotechnic ignition characteristic, the oxidizer distribution characteristic and the
pressure traces of each combustion chamber imply that the hybrid rocket clustered motor works

successfully
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Table 1. CFD Model setting and Input conditions

Turbulent model k-¢ model
Turbulent model type RANS
Fluid GO; (at 30 bar, 13 C)
Inlet (g/sec) 79.8
Outlet (bar) 1

Stationary TurbulenceZ 7}3t9 o, a4 &
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Table 2. Flow analysis result

Design CFD Result error

(8/sed) | (g/seq) | (g/seq)
Portl 39.9 39.7 -02
Port2 39.9 40.1 +02
Total 79.8 79.8 -
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Table 4. Combustion test result

Averaged Chamber Burned fuel
pressure mass
(kef/co2) &)
Motor 1 583 583
Motor 2 572 525
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