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Flame Dynamic Response to Inlet Flow Perturbation in a
Turbulent Premixed Combustor

Daesik Kim

ABSTRACT

This paper describes the forced flame response in a turbulent premixed gas turbine combustor. The fuel was
premixed with the air upstream of a choked inlet to avoid equivalence ratio fluctuations. To impose the inlet
flow velocity, a siren type modulation device was developed using an AC motor, rotating and static plates. Mea-
surements were made of the velocity fluctuation in the nozzle using hot wire anemometry and of the heat
release fluctuation in the combustor using chemiluminescence emission. The test results showed that flame
length as well as geometry was strongly dependent upon modulation frequency in addition to operating condi-
tions such as inlet velocity. Convection delay time between the velocity perturbation and heat release fluctua-
tions was calculated using phase information of the transfer function, which agreed well with the results of
flame length measurements. Also, basic characteristics of the flame nonlinear response shown in the current

test conditions were introduced.
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Operating conditions

Mean velocity (Vmean) 25, 30, 35 m/s
Equivalence ratio (¢) 0.65, 0.7, 0.75
Inlet temperature 20T
Modulation frequency (f) 75 - 320 Hz
Modulation amplitude (V’/Vmean) up to 23%
Mixture Premixed

25 m/s

30 m/s

= [o= o=

Vmean 35m/is

Stable

75 Hz

=
= o= o=

100 Hz
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Fig. 3. Effects of modulation frequency and mean velo-
city on the flame structure(¢=0.7, V'/Vmean=7%).
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