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ABSTRACT

required to predict a limit cycle amplitude controlled by system’s nonlinear behavior as well as

an eigen-frequency and initial growth rate of instabilities under the linear motions, in order to fully

understand combustion instabilities in a lean premixed gas turbine combustor. Special focus of the

current work is placed on the limit cycle amplitude prediction using flame describing function(FDF)

where

the ratio of a heat release fluctuation to a given flow perturbation is expressed as a function of

frequency and amplitude. In this study, the CFD modeling work based on RANS is carried out to

obtain

FDF, which makes that the nonlinear thermo-acoustic model is successfully developed for

predicting the limit cycle amplitude of the combustion instability.
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Fig. 1 Simplified model combustor for thermoaoustic
analysisl4].
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762 ~1524mm

Table 1. Selected conditions for model validation.

choked inlet 762mm
(self-excited)
%
siren 7

g 109.2mm

air +fuel } 19.4mm 38.4mm plug { [
. -
swirler /4
3335mm 7

3348mm
quartz steel
combustor combustor

Fig. 2 Schematic of the model combustor, Dimensions
in millimeters.

Fig. 3 Mesh of the model combustor.
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Fig. 4 Comparison of calculated gain for flame transfer

function with measured data(H00).
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Fig. 5 Comparison of calculated phase for flame
transfer function with measured data(HO0).
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Fig. 6 Gain of flame describing function as a function
of forcing amplitude as well as frequency(H0O).
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Fig. 7 Gain of flame describing function as a function
of forcing amplitude as well as frequency(H45).
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Fig. 8 Phase of flame describing function as a
function of forcing amplitude as well as
frequency(HO0).
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