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Multi-scale kurtosis index diagnosis method of unstable combustion states
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Abstract: In order to establish a method of evaluating unstable combustion states in advanced
aeroengine and gas turbine combustion chamber engineering tests, a diagnosis method based on the multi-
scale kurtosis index of the combustion chamber pressure pulsation signal was proposed, two unstable
combustion states: combustion instabilities (CI) and flame instabilities (FI), were diagnosed, and the test
and analysis were carried out in the gas fuel swirl combustor and liquid kerosene lean premixed pre-
vaporized combustor. The results of the study showed that the normalized mean kurtosis index can be used
as a CI status criterion, but it is not suitable for FI diagnosis; the CI and FI kurtosis indexes defined by the
optimal time scale based on time scale independence can indicate the pressure oscillation level and the
intermittent feature of pressure sequence, and the parameters have an increasing relationship with the CI
and FI degree correspondingly; the established comprehensive judgment norm based on instantaneous

pressure kurtosis and intermittent kurtosis can provide a criterion for online evaluation of combustion
instability.
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Table 2 Test conditions of combustion state identification in G combustor

T ring/(g/s) o O/kW K, K, IR
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TH 1na/(g/s) ) O/kW K, K RS
LAOI 100 0.75 20.7 0.9246 0.5917 FI
LA02 100 0.73 20.1 0.964 5 0.9378 FI
LAO3 100 0.70 19.3 1.3654 0.7340 CI
LA04 100 0.68 18.7 1.3750 0.8294 CI
LAO05 100 0.56 15.5 1.4389 0.6202 CI
LAO06 100 0.49 13.5 1.4496 0.6198 CI
LBO1 130 0.81 27.9 1.2147 0.8230 CI
LB02 130 0.77 26.5 1.226 1 0.9287 CI
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