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The increase in the regression rate of hybrid rocket fuel by
swirl flow and helical grain configuration

Youngchun Hwang* and Changjin Lee**

ABSTRACT

Experimental tests have been done with swirl injector and helical grain configuration to
increase the regression rate of hybrid rocket solid fuel. Two types of injector were designed
to evaluate the swirl effect of oxidizer stream on the increase in the regression rate. Results
showed Type II injector with swirl number of 3.61 induced the better regression rate than
Type 1 injector. Meanwhile, fuels with two different pitch number of 6 and 100 were used
to analyzes the flow characteristics on the enhancement of regression rate. Test with fuels
of pitch 6 showed better increase in the regression rate than in the pitch 100 when no
swirler was imposed. This is due to the generation of strong turbulences in the oxidizer
stream along the pitch 6 configuration. However, the regression rate could be increased
further in the fuel with pitch 100 than with pitch 6 when swirl flow was imposed by Type
Il injector. This result implied that the fuel with pitch 100 could take a role of sustainer of
the imposed swirl by swirler II instead of turbulence generator.
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Fig. 1. Schematic of experimental setup
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2.3 Helical grain
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Table 3. Summary of test result for two
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Fig. 6. Regression rate of pitch 6 and pitch
100 grains
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Fig. 7. Pressure trajectory of pitch 6 and
pitch 100 grains
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2.4 Swirl injector and Helical grain

Sholl A A9 ~d AAHG} g TaEele
Al HEE Ao das Tl BF 43
o FasAn. Qg Yad a8l e
thest 2ol 47bA A2 FESAT

case 1) Type I + Pitch 6

case 2) Type I + Pitch 100



68 FIE - o1 R T R B
case 3) Type II + Pitch 6 Z9-ol= Case 1, 394 Yely= A Zo] F
case 4) Type II + Pitch 100 st g7 dAste el FUtslden o2

. AF dango] FFHEMTL FE2F 5 U 2
‘?3‘04 47]'X] 76]—?‘01] EH—;“SH}\% }é]—oér'% /é]}\]'é‘]-o:] Z__]l— Eﬂb}- j_];‘(] 100 j—ﬂ]?}_“% 1‘4—_%_ HEL/@E.D]"‘E fl%

Apel QeRAS dna, QA GUT geg sne AanA 29 Bt ASH0

2eEle] #HA 23l s A7eTh Table 4 Gguyce se gete s Aoz wuwd.

= 2 Aol wE 9 diasSs vEhd Folth = w 9 =
= = Z, Type I A HE dFHTANA =9 537}
aEEo] dmet sl HEADS ST

Table 4. Volume burning rate combined with
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