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Combustion Instability Prediction Using 1D Thermoacoustic Model
in a Gas Turbine Combustor
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Abstract

Reflection Coefficient(RFAMS),

The objective of the current study is to develop an 1D thermoacoustic model for predicting basic characteristics of com-
bustion instability and to investigate effects of key parameters on the instabilities such as effects of flame geometry and
acoustic boundary conditions. Another focus of the paper is placed on limit cycle prediction. In order to improve the model
accuracy, the 1D model was modified considering the actual flame location and flame length (i.e. distribution of time delay).
As a result, it is found that the reflection coefficients have a great effect on the growth rate of the instabilities. In addition,
instability characteristics are shown to be strongly dependent upon the fuel compositions.
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Fig. 1 Schematic of the feedback processes for a combus-
tion instability
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Table 1 Selected test conditions for model validation

Inlet pressure latm
Inlet temperature 200°C
Mixture velocity 60 m/s
Equivalence ratio 0.6
Fuel composition 100%CH4 (H00),
(in vol.) 55%CH4 + 45%H2 (H45)
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