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ABSTRACT

As a measure of susceptibility on the combustion instability, thermo-acoustic instabilities in
rocket combustion system was considered for the estimation of the operational stability margin.
Growth rate ,which governs the asymptotic stability behavior of the system, was determined from
the dynamic data measured during combustion tests in order to understand the dynamic
characteristics of combustor system.

Frequency transform technique was first applied to determine the system parameters such as
growth rate and/or damping coefficient for an interested mode from the time series pressure
data, and the PDFs of pressure amplitude were extracted from the amplitude envelope of

pressure oscillation for the stochastic analysis.
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Fig. 1 Block—diagram of a rocket combustor.
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Fig. 2 Location of pressure sensors.
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Table 2. Resonance frequency.

Experimental Pressure Data

Chamber Pressure(MP3)

Dynamic Pressure(MPa)

time(sec)

Fig. 3 Experimental Pressure Data.
a) 1 kHz sampling.
b) 25 kHz sampling and LP filtering.
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Fig. 4 Broadband PSD analysis.
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Table 3. System parameters.
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Fig. 5 Original pressure signal and the signal

filtered at the 1 T mode.
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