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Research of the Improvement of Solid Fuel Regression Rate
in Swirl Hybrid Rocket

Jongwon Park* - Choongwon Lee* : Kunwoo Ku* : 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 by using ultrasonic sensor technique in entire firing
conditions. In this study, PMMA fuel and HTPB solid fuel were used in firing test.
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Table 1 Operating conditions of oxygen flow

Grain Gox |condi-|Oxidizer| Fuel

24| 4 O/F
length|(kg/m’s)| tion | (kg/s) |(kg/s)

600 |intial | 0.068 | 0.016 |4.375

160 | 8455 | final | 0.068 |0.0149 |4.563

mm 200 |initial | 0.0226 (0.01037(2.179

28.10 | final | 0.0226 ]0.00961|2.352
600 |initial| 0.068 | 0.040 | 1.7

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

Rx(mm) | R¢(mm) Sg n
20 3 9.4 4
20 4 5 4
20 5 3 4
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Fig. 4 Photograph of ultra sonic sensor
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Fig. 8 effect of oxygen mass flow rate

Fig. 9 Typical photograph of PMMA solid fuel during
combustion periodioxygen mass flow rate = 0.045kg/s)
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Fig. 10 Regression rate of PMMA with variation of
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Fig. 11 Comparison of combustion chamber pressure
between PMMA and HTPB solid fuel
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