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Numerical Simulation for AC Electric Field Aerodynamic Effect on
Spherically Expanding Flame
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Abstract: To verify the mechanism of electric field acting on spherically expanding flame, by
adding alternating momentum source items to flame surface, the aerodynamic effect under an AC
electric field is simulated to predict the mechanism that electric field affects spherically expanding
flame. CFD software Fluent is used to simulate the stretch effect resulting from AC electric field
acting on methane/air premixed flame. A horizontal momentum source term consisting of flowing
time is added into N-S equation, and excess air coefficient is taken as 1. 6, volume force as 30 750
N/cm?, and AC frequency as 10 Hz, 100 Hz and 1 000 Hz, respectively. The results show that
for low frequency AC field, stretch effect on the flame is more obvious, aerodynamic effect gets
the primary reason of flame deformation in this stage; for high frequency AC field, stretch effect
on flame surface has not been found. Thus the magnitude of effective frequency is estimated
within 10%-10° Hz.
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