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Development of Small-scale Hybrid Rocket Motor
using PE-N;O Propellants

Seunghyun Jo* - Koojeong Park* * Jungtae Cho* - Jongchan Kim* - Changjin Yoon* * Jinkon Kim*** * Heejang Moon™**
ABSTRACT

In this study, a hybrid rocket motor with separable and detachable oxidizer tank from combustion
chamber is developed. Initially, the measured thrust of the motor showed about 30% of the design
thrust since the oxidizer supply was not enough. In order to solve this problem, application is made
to expand the orifice diameter of oxidizer injector empirically, so that the mass flow rate of oxidizer
was improved. The improved performance was about 60% of design thrust, 18kgf, and thrust-to-weight

ratio was reasonable, compared with other sounding rockets.
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Fig. 1. Schematic diagram of newly developed
hybrid rocket motor
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Table 1. Reguirements of rocket motor.

Fuel/Oxidizer PE/N ,0
Required Thrust 30 kgf
Initial Chamber Pressure 300 psi
Oxidizer Tank Pressure 50bar
Initial Mixture Ratio 9
Density of Fuel Grain 950 g/ m
Number of Grain Port 1
Number of Injector Orifice 4
Discharge Coefficient 0.7
Burn Time 1.5sec
Limited Envelope Diameter Ad mm
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Table 2. Results from the preliminary design process

Nozzle Throat Diameter 11.35 mm
Inside Port Diameter 26.56 mm
Grain Length 385 mm
Injector Orifice Diameter 0.96 mm
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Fig. 3 Layouts for motor firing tests; (a) Thrust
Measurement System, (b) Oxidizer Filing System
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Table 3. Summary of motor performances

No. Do Amo tb 1%0 Fmax Favg
(mm) (g) (sed) (g/s) (kgf)  (kgf)

1 0.90 101 0.94 107 1156 9.22
2 0.90 100 0.92 109 1144 8.94
3 1.20 202 1.74 116 22.08 18.23
4 120 204 1.67 122 2252 1843
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Fig. 4 Thrust curves for each case
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