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Active control of combustion—driven oscillations in a gas—turbine combustor
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Abstract

An active control of combustion driven oscillations occurring in a lean premixed model combustor is
demonstrated by means of a secondary fuel injection. An unstable condition, which leads to self-excited pressure
oscillations beyond 170 dB, is chosen as control target. Keeping the inlet air temperature, the air mass flow rate
and the overall equivalence ratio, respectively, at 700 K, 78 g/s and 0.50, different secondary fuel injection
strategies are examined. One is a steady injection method and the other is a feedback control, which was designed
by the mixed HY/H> control algorithm. The feedback control with 3% of secondary fuel performs peak pressure
reduction of 27 dB, which is almost 10 dB larger than that of the steady injection method.
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Fig.1 Combustion test rig
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Fig.4 SPL spectra when increasing equivalence ratio from

0.43 to 0.60. Tin=700K, Qair=78g/s.[9]
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Fig.5 Block diagram of the control system. y is the
observed output from the system, u is the control input and
w is the disturbance. z2/ and z22 are the control variables
with respect to the control input and the observed output,

respectively.
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(¢) Active control case

Fig.6 Direct images of the flames. Tin=700K, Qair=78g/s,
Overall ER=0.50, SFP=3%.
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Fig.7 SPL spectra of no control, steady injection and active

(feedback) control cases.

ER=0.50, SFP=3%.[10]
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