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Elucidation of deterministic nature in combustion instability from a viewpoint of
nonlinear chaos dynamics
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00434712

We experimentally investigated the deterministic nature in the dynamic behavior of a lean swirling
premixed flame generated by a change in gravitational orientation from the viewpoint of nonlinear
dynamics and complex network theory. The translation error and radial basis function network are
applied to quantify the deterministic nature in flame front fluctuations. The results obtained in this work
clearly demonstrate that the dynamic behavior of flame front fluctuations represents low-dimensional
deterministic chaos.
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Fig. 1 Time variation of deviation from mean value
of flame front location and power spectrum
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Fig. 2 Time evolution of products/air
interface in inverted gravity
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Fig. 3 Time variation of deviation from mean
value of products/air interface location and
power spectrum
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Fig. 5 Time variations in predicted flame front
fluctuations Ays at Uy = 1.0 m/s under different
prediction step times TAt = 2 ms.
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