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Design of Hybrid Rocket (Altitude 15km) Using Liquid
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ABSTRACT

A hybrid sounding rocket carrying about 10kg payload reaching up to 15km altitude has been
designed. The commercial seamless aluminium tube and liquid N>O without pressurization
devices were chosen as rocket motor case and oxidizer supply system respectively. A hybrid
rocket engine performing required propulsion impulse is designed with time dependent internal
ballistic scheme. Engine performance, aerodynamic characteristics, and trajectory were predicted by
a integral technique of internal ballistics and external ballistics. The design results were evaluated

by comparison with previous experimental data, technical reports, and literatures.
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Table 1. Mission Reguirements and Constraints

Fuel PE
Oxidizer Liquid N,O
Altitude Performance 15 km
Payload 10 kg
Burn Time 10 sec
Chamber Pressure 35 bar
Fuel Diameter 160 mm

Mission Requi

Baseline Configuration
Trajectory
Propulsion System

Final Configuration

Fig. 1 Design Process of the Rocket
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Fig. 3 Rocket Surface Pressure Distribution at
AOA=15° and AOA=45°
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Fig. 5 Static Margin as AOA at the Flight Time
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Fig. 7 Final Configuration of the Hybrid Rocket
Table 2. Specification of the Hybrid Rocket

k)

A
a

Total Length 5315 m
Body Diameter 0.17 m
Average Impulse 70000 N-s
Launch Mass 1154 kg
Propellant Mass 33.1 kg
Burn Time 10 sec
Altitude 15 km
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