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High Performance Propellant Study
— Oxygen Lithium Hydrogen Tripropellant —

Akio MORO and Kazuo SUZUKI

ABSTRACT

The performance potential of the 02/Li/H2 tripropellant combination is among the highest
available from chemical propellants. Theoretical performance calculations were made for L-02/
L-Li in the mixture ratio range of 0.6 to 3.0 at the chamber pressure of S to 50 atm, with liquid
hydrogen addition ranging from O to 35 percent of the total propellant flowrate. Results of the
computations are presented in a series of curves, which show the variations in an important per-
formance parameter (Isp, cf, C*, etc) including proportions of hydrogen, mixture ratio, chamber
pressure, and nozzle expansion area ratios.

An experimental was performed to investigate the feasibility of the 02/Li/H2 tripropellant
combination. The experimental firing results are presented in curves, which show the variations
of characteristic exhaust velocity efficiencies taking into consideration the factors, such as lithium
weight ratios, chamber length, lithium injection angles, and gas generator mixture ratios.

Uncorrected characteristic velocity efficiencies were 80 to 88 percent, showing that the use
of this tripropellant combination is feasible.
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