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Fig. 1 Hybrid rockets
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Fig. 2.1 Theoretical combustion characteristics of
GAP/HNO; propellant
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Fig. 2.2 Theoretical combustion characteristics of
GAP/gel-HNO; propellant
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Fig. 3 Injection equipment of gel-HNO; propellant
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Fig. 6 Gas-hybrid rocket test equipment
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Fig. 7 Relationship between 5C* and O/F

7C* = C*= /C*w X 100 (5)
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Combustion and stable characteristics of gel-propellant

by Takuo KUWAHARA?*, Shinji MATSUO* and Ichirou NAKAGAWA*

A gel-propellant has characteristics of both a liquid and a solid material. Pressure or
other outer forces acting on the gel-propellant, it changes the shape like a liquid material.
And this is the important characteristic of the gel-propellant. The gel-propellant can be
stored in a tank and injected into a combustor similarly to a liquid propellant by pressuriz-
ing the tank. The gel-propellant is to handle and, moreover, is safer than a liquid matarial.
And so a gel-propellant will be used for rocket motor propellants in future. Isp of GAP and
gel-HNO; propellant is 240s at O/F =2. 2. Injection characteristics of the gel-HNO; pro-
pellant and H>O have the same value when the injector diameter is larger than 0. 2mn. After
the vibration test and the violent fall test extending over a month the gel-HNO s propellant
still was stable. And combustion between gel-HNO1 and gases issuing from AP/HTPB (60
/40%) in the secondary combustor of gas-hybrid rocket, the combustion efficiency reached
over 75%. ‘

(*Nissan Motor Co. Ltd., Aerospace Division, 21—1 Matoba-shinmachi,

Kawagoe-City Saitama-Prefecture, 350—11 Japan.)
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