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The Effect of Turbulent Premixed Flame on the Wave Scattering

*at

Ju Hyeong Cho", Seung Wook Baek

ABSTRACT

Analytical investigation of acoustic wave scattering from turbulent premixed flames was
conducted to evaluate the acoustic energy amplification/damping. Such acoustic energy
change is attributed to the acoustic velocity jump due to flame's heat release. Small
perturbation method up to second order and stochastic analysis were utilized to formulate
net acoustic energy and the energy transfer from coherent to incoherent energy. Randomly
wrinkled flame surface is responsible for the energy transfer from coherent to incoherent
field. Nondimensional parameters that govern net acoustic energy were determined: rms
height and correlation length of flame front, incident wave frequency, incidence angle, and
temperature ratio. The dependence of net acoustic energy upon these parameters is
illustrated by numerical simulations in case of Gaussian statistics of flame front. Total net
energy was amplified and the major factors that affect such energy amplification are
incidence angle and temperature ratio. Coherent (incoherent) energy is damped (amplified)
with rms height and correlation length of flame front.

Key Words : wave scattering, turbulent premixed flame, (in)coherent acoustic energy
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