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Background Velocity Coupled Flame Response

Gas turbine engines are widely used in aircraft, marine, and electrical power Known disturbance
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generation systems for clean, efficient power source. These machines are pathways for velocity
capable of combined cycles efficiencies up to 60%. FTL coupled flame response are
Emission reduction strategies for power generation gas turbines utilize lean —— shown in Figure 6:
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oscillations (Figure 1), combustion instabilities are responsible for component - * Coupling between
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during transverse forcing for swirl-stabilized transverse and
Figure 1a. Coup“ng process Figure 1b. Planar-laser induced flames. IngItUdm.IaCOUStICS

during combustion instabilities.  fluorescence (PLIF) depicting flame
wrinkling from acoustics excitation[1].
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with the azimuthal acoustic mode represented in Figure 2a. For an azimuthal
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* The transverse forcing facility is shown

| in Figure 3. The facility is equipped with 3
speakers on each side to establish strong .
transverse acoustic waves that disturb M U It |- N O/Z/7 I e Effe CtS
the flow field and subsequently the 3
| pr— flame. Large windows grant access for
[ —— laser and imaging diagnostics.
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Vortex-vortex interaction
and flame-flame
interaction may contribute
significant differences to
heat release oscillations
between single and multi-
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Figure 3. Facility for transverse
combustion instabilities.
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High speed particle image velocimetry
(H SP |V) is used to measure the time- nozzle facilities. Insight Into m_— -
resolved Ve|oc|ty field. This techr“q ue, these effects are O R —
Figure 4, uses paired seeded particle paramount for application Y e X\ IZAS IZAS TZAS
images to calculate the velocity field. Figure 4. Alignment of HSPIV laser to gas turbine engines. i - . .
Example results are shown in Figure 5. Figure 9. Time average single and multi-
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Impact: Investigation of the interactions between neighboring flames and
flow structures and the flame response to transverse excitation increases
the fidelity of flame response modeling allowing advancements in
combustor design capabilities to avoid combustion instabilities.
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