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FDF-based analysis of nonlinear combustion instability

in the lean premixed combustor

Seungtaek Oh, Yungjun Shin, Yongmo Kim™
ABSTRACT

In the present approach, the flame-acoustics interaction is represented by FDF (Flame

Describing Function) which is a important source term in the Helmholtz' equation. In
this study, the combustion instability is analyzed by the forced mode strategy with the
measured FDF. Numerical results indicate that the present approach reasonably well
predicts the essential features of the combustion instability characteristics in the lean
premixed combustor under the gas-turbine like environment.

Key Words : Lean premixed flames, Turbulent swirling flows, Helmholtz equation,
Flame Describing Function, Flame—acoustics interaction,
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Table 1 Flame A/B2] T+5%4A

EaEat] 0.7 0.7
AT&E 2.67 [m/s] 416 [m/s]
IurE 1.94 [kW] 3.03 [kW]

Table 2 zt 9 273 AR

Kol wt ol&l =1 s
B WE
[K] | [atm] | [kg/m"3]
Unburnt gas | 300 1 1.177 14
Burnt gas 1600 1 0.2206 14
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