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Table 1 Formulation and dimensions of solid fuel

Length

Sample Formulation Diameter outer Diameter inner Weight | Density
No. AP/HTPB/addtive ) mé m ke g/cd
No. 1 60/40/2 80.19 40.23 140 0.7201 1.361
No.2 60/40/2 80.24 40.36 140 0.7193 1.360
No.3 60/40/2 80.09 40.40 140 0.7193 1.368
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Table 2(a) Results of firing test

T Gas generator (mean) Secondary combustor
est
No. Pressure . Burning rate Pressure
ke/cdG Time sec c/sec kg/cdG
No. 1 83.65 3.1 6.51 49. 31
No. 2 63.05 3.6 5.52 47.34
No. 3 61.13 3.7 5.32 40.71
Table 2(b) Results of firing test
Fuel gas flow Liquid oxidizer flow
Test O/F
No. [Tosecondary combustor] To oxidizer tank Density Volume flow | Mass flow
g /sec g /sec g/cd cc/sec g /sec
No.1 222.0 5.2 1.526 121.1 184.8 0.83
No. 2 211.1 4.7 1.526 133.3 203.4 0.96
No. 3 172.7 5.2 1.524 167.8 255.7 1.48
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Fig. 3 Chamber pressure vs time Fig. 5 Temperature of gas generator vs time
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Table 3 Mole fraction of fuel gas into secondary combustor

Spiecies| C(S) (CH:0 | CHs | CO | COz | CHe | C:Hs [HCE | HCN | H2z | H:O | NH; | N
fbl,'iaoclfion 0.13929 | 0.00001 | 0.05031 | 0.27040 | 0.02079 | 0.00001 | 0.00001 | 0.08632 | 0.00003 ] 0. 34128 | 0.04642 | 0.00030 | 0. 04483
%100
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A study of gas-hybrid rocket (1)

— Nitric acid/AP-composite gas-generator —

by Yukio TAKISHITA®*, Yasuhiro TERAMOTO*

In a gas-hybrid rocket engine, liquid oxidizer and fuel-gas which is generated in a
primary combustor are burned in a secondary combustor. In this study, an experimental in-
vestigation was carried out to obtain combustion characteristics of a micro gas-hybrid
rocket. The micro gas-hybrid rocket consists of a self-pressurizing oxidizer feeding system
which is pressurized by a part of the fuel-gas generated in a primary combustor. White fum-
ing nitric acid and fuel-rich AP/HTPB (60/40) composite gas-generator were burned in
the micro gas-hybrid rocket. The test results indicated that combustion efficiency was
95.6% in the range of O/F, 0.83 ~ 1.48,

(*Third Research Center, TRDI, Japan Defense Agency 1—2—10, Sakae,

Tachikawa, Tokyo 190, Japan)
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