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Thermoacoustic Analysis Model for Combustion Instability
Prediction - Part 2 : Nonlinear Instability Analysis

Daesik Kim*' - Kyu Tae Kim**

ABSTRACT

It is very important to predict the nonlinear behavior of combustion instability such as transition
phenomena and limit cycle amplitude for fully understanding and controlling the instabilities. These
nonlinear instability characteristics are highly dependent upon the flames’ nonlinear dynamics in a gas
turbine premixed combustor. In this study, nonlinear instability TA(Thermo-acoustic) models were
introduced by applying the concept of flame describing function to the thermoacoustic analysis
method. As a result of model development, for a given combustor length, the growth rate of
instability was greatly affected by the change in amplitude, although the instability frequency was not.
Further researches under various operating conditions and model validation on limit cycle amplitude
are required.
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Table 1. Selected test conditions for model validation

Inlet pressure 1 atm
Inlet temperature 200C
Mixture velocity 70 m/s
Equivalence ratio 0.7

Fuel composition 100% CHy
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