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A Study of Liquid Hydrogen Cooled LO,/LH, Rocket Combustor

with Channel Wall Construction

M. NIINO, A. KUMAKAWA, N. YATSUYANAGI,
H. GOMI, A. SUZUKI, H. SAKAMOTO,
M. SASAKI and K. YANAGAWA

ABSTRACT

This is the final report on “A Study of Liquid Hydrogen Cooled LO,/LH, Rocket
Combustor” which has been conducted as a NAL-NASDA joint research program since
1977. Heretofore, an experimental investigation was conducted to determine the cooling
characteristics of LH, and combustion efficiency characteristics by using a sub-sized
combustor with channel wall construction.

In this report thermo-hydraulic behavior of the coolant in the channels of the
combustor was investigated by using an improved combustor. The following conclusions
are based on studies of two combustors.

1) Liquid hydrogen heat transfer correlations including the asymmetric heating
effects were derived. These empirical equtions were able to predict over 95% of
all the present experimental data within £20% errors.

2)  The correlation for the characteristic velocity efficiency was empirically derived.
The equation succeeded in correlating all data within *2% errors.

To veiify the usefulness of these results, the relationships between the present subsized
combustors and the full-sized “LE-5” engine, were discussed.
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