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Effects of Hydrogen Addition on Combustion
Performance of a LOX/Kerosene Rocket*

Fumiei ONO*', Hiroshi TAMURA*', Akinaga KUMAKAWA*!,
Hiroshi SAKAMOTO*', Kazuo SATO*', Masaki SASAKI*,
and Nobuyuki YATSUYANAGI*!

ABSTRACT

The effect of the addition of hydrogen on the combustion performance of a LOX/
kerosene rocket combustor was experimentally studies. Combustors with a 7kN thrust
force at a nominal chamber pressure of 10MPa were employed for the firing tests.
Liquid oxygen (LOX) and kerosene (RJ-1J) were used as the main propellants and
gaseous hydrogen added as auxiliary fuel. Two types of FOF triplet injectors (type A,
type B) and one type of OFO triplet injector (type C) were used for main propellants
injection. Hydrogen was added to each combustor either from a slit located on the
chamber wall near the injector face (type A) or through the injector’s porous face plate
(type B, type C). The mass fraction of hydrogen to the total amount of fuel was varied
from O to 13%. Results indicated that such hydrogen to LOX/kerosene combustion
does not improve combustor efficiency, e.g.. when FOF injectors (type A, type B)
were used and 10% hydrogen was added, combustion efficiency decreased
approximately 2%. In addition, when the OFO injector (type C) was used and hydrogen
was added through the injector face, the combustion efficiency remained the same
under all tests conditions.

Keywords: Propulsion, Liquid rocket, LOX/kerosene, Dual fuel, Combustion efficiency
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