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Large Eddy Simulation of Unsteady Motion of Premixed Flames
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Unsteady behavior of partially premixed flames in a combustor is investigated by large eddy simulation (LES)
and flamelet model. The pressure fluctuations propagated from the combustor affect the supply ducts of air and fuel,
causing the equivalence ratio oscillations. When both fluctuations are in resonance, the flame behavior becomes
unstable. If the equivalence ratio variation can be completely damped by control, the flame behavior becomes

modest.
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Table 1. Simulation conditions
Case #1 #2 #3 #4
Combustor 0.116 m | 0.076m | 0.113m | 0.116 m
length
Inlet duct | 0.004m | 0.004m | 0.007m | 0.004 m
length
Equivalence | Variable | Variable | Variable | Fixed at
ratio 0.7
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Fig. 1 Equivalence ratio vs. flame speed (for H2)
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Fig.2 Combustor configuration
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Fig. 6 Time traces of pressure and equivalence ratio (case #1)

(solid: pressure and dashed: equivalence ratio)
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Fig. 4 Inlet model
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Fig. 7 Pressure traces (dashed: case #1, dashed-dotted: case #2,
dashed-double-dotted: case #3 and solid: case #4)

Fig. 5 Instantaneous temperature isosurface (1200K)
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Fig. 8 Frequency analysis
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Fig. 9 Instantaneous spatial profile of pressure
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