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An Experimental Study on Combustion Instability Mechanism
in a Dump Gas Turbine Combustor
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Abstract

The knowledge of flame structure is essential for control of combustion instability phenomena. Some
results of an experimental study on mechanism of naturally occurring combustion oscillations with a
single dominant frequency are presented. Tests were conducted in a laboratory-scale dump combustor at
atmospheric pressure. Sound level meter was used to track the pressure wave inside the combustor. The

observed instability was a longitudinal mode with a frequency of ~341.8 Hz.

Instability map was

obtained at the condition of inlet temperature of 360 T, mean velocities of 8.5 ~ 10.8m/s and well
premixed mixture. It showed that combustion instability was susceptible to occur in the lean conditions.
In this study, unstable flame was observed from stoichiometric to 0.7 in overall equivalence ratio. At
selected unstable conditions, phase-resolved OH chemiluminescence images were captured to investigate
flame structure with various mean velocities. As mean velocity is increased, the flame grows and
global heat release was changed. Due to these effects, combustion instability can be maintained at more
lean air-fuel ratio. Also, these results give an insight to the controlling mechanism for an increasing

heat release at maximum pressure.
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Fig. 1 Schematic of the combustor.
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Table 1 Test range of parameters

Parameter Test range

Fuel split o =100%

Inlet temperature T =360T

Equivalence ratio b =082

Mean velocity V=8.5 9.3, 10, 10.8 m/s
Phase_angle 0 ~ 360 deg.
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Fig. 3 Pressure vs. time signal for an
unstable flame.
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Fig. 4 Frequency spectrum of an unstable

flame in the combustor.
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Fig. 6 Image evolution of phase-averaged OH chemiluminescence for unstable flame over one perlod.

(Operating condition :

0=100%, ¢=0.82, V=93, 10, 10.8 m/s, T=3607C)
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