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Analysis of Pressure Fluctuations in a Thrust Chamber
with Chamber Pressure Variation

Kyubok Ahn*' - Byoungjik Lim* - Jong-Gyu Kim** : Yeoung-Min Han* - Hwan-Seok Choi*

ABSTRACT

For the development of a liquid rocket engine, hot-firing tests of a regeneratively cooled thrust
chamber were performed at chamber pressures of approximately 30 and 60 bars. In the paper,
pressure fluctuation data, which were obtained from the dynamic pressure transducers installed in
propellant manifolds and combustion chamber, were analyzed. Compared to the data at chamber
pressure of 60 bar, the results at chamber pressure of 30 bar showed low-frequency oscillations around
150 Hz in the combustion chamber. The low-frequency waves in the combustion chamber were
coupled with those in the manifolds. However, the RMS values of the chamber pressure fluctuations
at chamber pressure of 30 bar were only 0.8% of the chamber pressures. Thus, it can be inferred that

the thrust chamber operates in the stability boundary even at low chamber pressure.
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Fig. 1 Photos of the present regeneratively cooled
thrust chamber
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Fig. 2 Static pressures in manifolds and combustion
chamber with time at Test#1
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Fig. 4 Temporal evolution of filtered chamber
pressure fluctuation at Test#1
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Fig. 7 Peak frequencies at maximum power spectral
densities acquired from hot-firing tests
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Fig. 11 Phase delay between the pressure
fluctuations in the combustion chamber
and the oxidizer manifold as a function
of chamber pressure
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Fig. 12 RMS values in the combustion chamber
normalized by chamber pressures
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