Ag=FF8 e 20058 FAgeHd =53 pp53~56 2005 KSPE Spring Conference

J)

A3 slelBygE 29 A 98 FEHE BT AT

The Study on Solid Fuel Regression Rate of Swirl Hybrid
Rocket

JongWon Park* - JooHyuk Park* - ChoongWon Lee* - MyungWon Yoon**

ABSTRACT

Hybrid rocket had many advantage with compared to solid and liquid rockets. In this study,
swirl flow hybrid motor was designed and manufactured. And the methods of regression rate
improvement were considered. Thrust was calculated with pressure of the combustion chamber
and the regression rate was measured in low flow rate of oxidizer. Several problems and

solutions of operating hybrid rocket was presented.
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Table t. Operating conditions of oxygen flow

condi- |Oxidizer| Fuel
length|(kg/m’s)| tion | (kg/s) |(kg/s)
600 |intial | 0.068 | 0.016 [4.375
160 | 84.55 | final | 0.068 {00149 |4.563

Grai G
in OX o/F

mm 200 |initial| 0.0226 |0.01037|2.179
2810 | final | 0.0226 |0.00961{2.352
400 600 |initial| 0.068 | 0.040 | 1.7

8455 | final | 0.068 |0.037311.823
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Fig. 1 Schematic diagram of swirl hybrid motor
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Fig. 2 BExperimental apparatus of firing test
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Fig. 3 Schematic diagram of swirl iniector
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Table 2. Geometric swirl number

Rx(mm) | Ré(mm) Sg n
20 3 9.4 4
20 4 5 4
20 5 3 4
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Fg. 4 Time trace profiles of combustion chamber
pressure
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Fig. 5 Regression rate of hybrid motor
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Fig. 6 Time trace profiles of combustion chamber
pressure
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