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Study on Pressure Fluctuations Observed in
Combustion of Oxygen-Rich Preburners

Seonghyeon Seo*’ - Sang Hun Kang** - Soo-Yong Lee***

ABSTRACT

The paper includes the analytic results of pressure fluctuation data from the combustion of an
oxidizer-rich preburner applicable to high-performance, closed-cycle liquid rocket engine systems. The
combustion experiments went through two different steps of a chamber pressure during single run.
Self-excited pressure fluctuations with a frequency of 78 Hz were observed only at the relatively low
chamber pressure condition. These pressure fluctuations are regarded as a bulk mode. The intensity of
pressure fluctuations by a root-mean-square value is 13.3% normalized by the chamber static pressure
and no pressure excitation was observed at the design pressure condition. The bulk mode has an
identical phase across the inside of the chamber and reveals the similar characteristics to the
Helmbholtz resonator.
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Table 1. Nominal Experimental Conditions 30
Description ‘ Value E 25
Low Pressure Condition =
Head LOx flow rate (kg/sec) 1.85 E 2
Head fuel flow rate (g/sec) 116 ? 15
Cooling LOx flow rate (kg/sec) 5.66 B
Chamber pressure (MPa) 8.42 2 104 AL
Design Pressure Condition E .
Head LOx flow rate (kg/sec) 3.80 ¢ ,JlrJ \\M
Head fuel flow rate (g/sec) 225 0 ; i i :
Cooling LOx flow rate (kg/sec) 11.97 5 6 7. 8 ? 10
Chamber pressure (MPa) 19.29 time (sec)
Fig. 2 Temporal Variation of Static Chamber Pressure
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Fig. 3 Raw and Filtered Signals of Pressure
Fluctuations as a Function of Time
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Fig. 4 RMS of Pressure Measurements at DPC
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Fig. 5 Power Spectral Density Plots of Pressure
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