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Investigation of Combustion Characteristics of Hybrid
Rocket with Tapered Grain Port

Jae-woo Kim* -+ Soo-jong Kim** - Jung-soo Oh* - Gyu-sung Do*
Jung-soo So* - Hee-jang Moon***

ABSTRACT

In this paper, the combustion characteristics of hybrid rocket fuel with tapered grain port were
investigated experimentally. The charging efficiency of convergent and divergent port shape fuel with
1° taper angle was 6.8% higher than that of cylindrical port shape fuel. The regression rate was
increased about 17.5% by using the convergent port shape fuel. On the other hand, in case of
divergent port shape fuel, no notable difference of regression rate was observed when compared to
that of the cylindrical port shape fuel. In the case of convergent port shape fuel, characteristic velocity
and its efficiency were notably increased with respect to cylindrical port fuel. It was found that
convergent port shape of hybrid rocket fuel can lead to a better option compared to the conventional

cylindrical port in terms of combustion efficiency and performance improvement.
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Table 1. Specification of the propellants type

Solid Fuel HDPE
Oxidizer Gaseous Oxygen
Opidizer Mo | 0 a0 e
Fuel Density 950 kg/ m’
Burning Time 10 sec
Nozzle Diameter 9 mm
conver- | inlet D | 22 mm
Solid Fuel 8ENCe | outlet D | 15 mm
Configuration diver | inlet D | 15 mm
"8ENCE | putlet D | 22 mm
Taper Angle 1°
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Fig. 1 Lab—scale PE-GOx experimental system
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