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A Study on the Performance Characteristics of PE-N20O Hybrid
Rocket Motor with the Variation of Fuel Grain Configuration
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ABSTRACT

The performance characteristics of Polyethylene-Nitrous oxide (PE-N20O) hybrid rocket motor with the
variation of the grain geometry was investigated. To compare the performance parameters under the
different port number, single and four port grains were used in this study. In order to improve the
performance by enhancing mixing between fuel and oxidizer, the fuel grain having the mixing
chamber was additionally studied. From the motor firing tests, it is found that the motor having
4-port fuel grain with the mixing chamber showed the highest performance among all cases. Therefore
we have confirmed that with only the geometrical change of the fuel grain, it was possible to

give quite influential improvement on the motor performance
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Fig 1. Schematic diagram of hybrid engine.
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Table 2. Requirements of rocket motor.

P F
Case N T F ¢
ase No ype O / (bar)  (kgh
1 1 port 105 16.7 40
2 4 port 52 179 434

3 4 port with the

mixing chamber 74 173 416

(c)

Fig 2. The Fuel Grain Configuration; (a) case 1, (b)
case 2, (c) case 3
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Fig 3. Measurement System.
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Fig 4. Thrust and Pressure curves for each case.

Table 3. Summary of motor performances.

Case No by 'n.zo r thg Tlex _Favg Nr
(sec) (g/s) (mmys) (bar) (%) (kgf) (%)

1 1.35 211 1.19 - - 2352 58
2 1.62 185 083 11.75 62 2653 60
3 151 199 321 1049 48 2669 65
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Fig. 5 Residual Solid Fuel (a) case2, (b) case3
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