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Combustion Characteristics of LOX-hydrogen
with High Mixture Ratio

Hiroshi SAKAMOTO *, Masaki SASAKI *,
Mamour TAKAHASHI *,  Kazuo SATO **,
and
Hiroshi TAMURA **

ABSTRACT

A dual mixture ratio LOX-hydrogen engine is proposed for application to the single-stage-to-orbit vehicles
(SSTO). The engine operates at a high mixture ratio, providing a high thrust-to-weight ratio in the booster
mode ; at a low mixture ratio, it provides a high specific impulse in the high altitude operation. The applica-
tion of this engine to the SSTO is expected to remarkably increase the payload of the vehicle.

The present study investigated the combustion and heat transfer characteristics of dual mixture ratio LOX-
hydrogen combustors. Experiments were conducted with three coaxial injectors . one configuration with a
conventional straight fuel annulus and two configurations with an angular fuel annulus. The data were
obtained at a chamber pressure of 4.5 MPa and an oxidant to fuel ratio from 4.6 to 17 with single-element com-
bustors. The combustion test results were analyzed by using a "simplified direct” method which directly uses
pressure-distribution data along the chamber axis to solve one-dimensional steady-state equations. By using
the analysis, the distances required to vaporize the LOX spray for each injector were obtained. It was shown
that the angular fuel annulus is effective in improving the combustion performance. Some of the heat transfer

characteristics observed for each injector were also explained by the proposed simplified model.

Keywords . Liquid Rocket Engine, Dual Mixture Ratio, Combustion Efficiency
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