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Theoretical Performance of Rocket Engine for Liquid Oxygen/
High Density Hydrocarbon/Metal System

Kazuo SATO, Akio MORO, Nobuyuki YATSUYANAGI
and Hiroshi SAKAMOTO

ABSTRACT

The theoretical performance of a rocket engine using liquid oxygen (LO,)/hydrocarbon (HC)/metal
propellant was calculated by the one-dimensional chemical equilibrium flow method. The hydrocarbon
fuel used was the petroleum-derived RJ-1]J with a density of 851 kg/m?® at 25°C, Beryllium, boron,
aluminum and magnesium were selected as the additive metals to the LO,/HC propellant to improve the
specific impulse and increase bulk density of the propellant. The results indicate that only beryllium,
among the four metals, could improve the specific impulse. The effect of the propellant density was
evaluated in p-Isp (bulk density Xspecific impulse). Enhancement of performance with aluminum was
equal to beryllium at a metal weight fraction of 50%. At 50% metal addition, the performance was
improved about 14% compared with no metal addition.

Keywords: Propulsion, Liquid rocket, Dual fuel, Metalized fuel
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