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Pilot study on solid fuel containing paraffin
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Abstract: The solid fuel with paraffin is a wonderful hybrid energy source for rocket engine be-
cause of its properties of high regression rate and low cost. The solid fuel with paraffin was fabricated
by adopting pre-treated paraffin, which was not melted when it combusted in oxygen rectangle-bum-
er. The experiment results show that the regression rate of fuel is increased by a factor of 137% when
50% content of HTPB is replaced with paraffin, the density and regression rate also can be increased
consumedly by adding Magnesium-Aluminum alloy to the fuel, and the regression rate is decreased
slightly and the density of fuel is increased by adding carbon to the fuel.
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Tab. 1 Theoretical specific impulse of each solid fuel

oSSBT HTPB #A%}

SlE SR & 40% 118 HTPB #8861

HIS L m/(N-s-kg™ 3529

3612 3568
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Tab. 2 Theoretical density and heat value of each solid fuel

HTPB Paraffin AP MA* C R Fra
No. % 1% 1% 1% 1% fgrem™)  AMJ-ke)
PI 89 1 9 1 0.96 4031
P2 59 30 1 9 1 0.93 41.90
P3 39 50 { 9 1 0.91 42.96
P4 90 1 9 | 0.87 45.07
Ps 33 50 1 15 1 0.94 4211
P6 29 50 1 9 10 0.96 42.03
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Tab. 3 Actually—detected regression rate of each fuel

Py P1 P2 P3 P5 P6
BREER (mm s™) 0.812 1.396 1.828 1.963 1.745
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