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Abstract

The current study has developed an in-house 3D FEM code in order to model thermoacoustic problems in a gas turbine
combustion system and compared calculation results of main instability characteristics with measured ones from a lab-scale
partially-premixed combustor. From the comparison of calculation results with the measured data, the current model could
successfully capture the harmonic longitudinal instability frequencies and their spatial distributions of the acoustic field as

well as the growth rate of self-excited modes.
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Fig. 2 Mesh of the model partially premixed for FEM
analysis

Table 1 Analyzed gas properties

Condition H25 HS50
Air velocity (m/s) 21.49 21.49
Fuel velocity (m/s) 8.79 11.15
Combustor pressure (bar) 1 1
Inlet air temperature (K) 473.15 473.15
Fuel temperature (K) 293.15 293.15
Equivalence ratio 0.57 0.56
Fuel composition Ha 25 50
(% in vol.) CH,4 75 50
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Fig. 3 Gain of flame transfer function (measurement data
and their polynomial fits)
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Fig. 4 Phase of flame transfer function (measurement
data and their linear fits)
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Fig. 5 Prediction vs. measurement for combustion insta-
bility frequency (H25)
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Fig. 6 Pressure distribution in combustor (H25)
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Fig. 7 Prediction vs. measurement for combustion insta-
bility frequency (H50)
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Fig. 8 Pressure distribution in combustor (H50)
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Fig. 9 CI modeling results of growth rate (H25)
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Fig. 10 CI modeling results of growth rate (H50)
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