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Fig. 8 Gas hybrid rocket firing test setup
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Combustion characteristics of gas hybrid rockets

by Minoru MITSUNO*, Takuo KUWAHARA®*, Hiroaki ODAJIMA*
and Satoshi KUBOZUKA**

Combustion characteristics of a gas-hybrid rocket using nitrogen tetraoxide (NTO) or
nitrous oxide(N:0) as its oxidizer were studied both theoretically and experimentally. The gas-
hybrid rocket obtains its thrust through the secondary combustion between the oxidizer and combusti-
ble hot gas produced by the primary combustion of a solid fuel in a gas generator. The theoretical max-
imum specific impulse (I;) of NTO/glycidyl azide polymer (GAP) is calculated to be 265s, and that of
N:O/GAP is 255s. These values of I; are extremely higher than those of conventional solid propellant
rockets. The results of combustion tests carried out by using the small hybrid rocket firing test equip-
ment show that when the gaseous products of decomposition of GAP fuel or those of ammonium per-

chlorate (AP) composite propellant are used with NTO or N:O oxidizer, the ignition of the gas mixture
occurs rapidly and the subsequent combustion is stable. With NTO or N:O oxidizer, the hot gas from

GAP fuel burned efficiently, so that secondary combustion efficiency exceeded 93%. The efficiency of
the secondary combustion between AP composite fuel and the same oxidizers was also higher than 90
95. These results show that the gas-hybrid rocket can provide high combustion efficiency, and that
especially with GAP fuel, it achieves good combustion performance. Thus, it was obtained that this
type of gas-hybrid rocket was effective as a practical propulsion system.
(*Aerospace Division, Nissan Motor Co., Ltd. 21— 1 Matobashinmachi, Kawagoe-City,
Saitama 350—11, Japan
**Technical Research & Development Center, Daicel Chemical Industries, Ltd. 805
Umada, Ibogawa-cho, Ibo-gun, Hyogo 671 —16, Japan)





