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ABSTRACT

Combustion instability is a major issue in design and maintenance of gas turbine combustors for efficient
operation with low emissions. With the thermoacoustic view point the instability is induced by the interaction
of the unsteady heat release of the combustion process and the change in the acoustic pressure in the com-
bustion chamber. In an effort to study the combustion dynamics of gas turbine combustors, Morgans et al
(2014) have developed OSCILOS (open source combustion instability low order simulator) code and it is
currently available online. In this study the code has been utilized to predict the combustion instability of a
reported case for lean premixed gas turbine combustion, and then its prediction results have been compared
with the corresponding experimental data. It turned out that both the predicted and the experimental combustion
instability results agree well. Further the effects of some typical inlet acoustic boundary conditions on the
prediction have been investigated briefly. It is believed that the validity and effectiveness of the open source

code is reconfirmed through this benchmark test.
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Fig. 1. Schematics of a model lean premixed gas turbine combustor and its OSCILOS chamber dimension.
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Table 1. Test conditions for a lean premixed flame[16].

Item Value
Operating pressure 1 atm
Inlet temperature 200C
Mean mixture velocity 70 m/s
Vel. modulation amplitude 6%
Equivalence ratio 0.6

Fuel composition (in vol.) 100% CH4+ 0% H»

Adiabatic temperature

1591 K

Heat release rate

73.49 kW

Dilution ratio
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Fig. 2. OSCILOS plots of some calculated thermal properties to be used.
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