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Enhancement of Regression Rate of Hybrid Rocket Fuel by
Oxidizer Injection Condition

Youngchun Hwang* - Changjin Lee**

ABSTRACT

In this study the regression rate of hybrid rocket fuel has been investigated by two methods.
First method is to use swirl injectors for enhancement of regression rate. And second method is
the modification of the helical grain deriving improvement of combustion area and generating
swirl flow. Tests have been done with PMMA and gaseous oxygen. In this paper the incline
angle of the helical grain was varied to find the optimal condition to obtain the max regression

rate for a given operational condition.
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Table 1. Test condition and fuel configuration
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Fig. 1 Schematic of experimental setup
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Fig. 3 Configuration of swirl injector
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Fig. 4 Baseline test and experiment result

A% Fig 494 2Ee vho} gk 488 V)
& ol =St o 70% ol /AR 2
By 98 GRFoM 29 9¥S2 Fig 599A
o} Zo) #E 3 Ax Yol ebwTh
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Fig. 6 Helical grain configuration of pitch 3,
6. 12, and 18
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Fig. 7 Cross sectional view of Pitch 6 before and
after combustion test
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Table 2 Summary of charging efficiency and surface
area of various test fuels
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Fig. 8 Regression rates of several test cases with
different pitch number from 3 to 18
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Fig. 9 Conceptual schematic fo new iniector
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Table 3 Regression rates of various injectors
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Fig. 12 Moadified helical grain
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