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A Study of Flow Characteristics by Acoustic Excitation on the

Laminar Non-premixed Jet Flame
Kwang Chul Oh* and Kee Man Lee**

ABSTRACT

An experimental study has been conducted to investigate the effects of forcing
amplitude on the tone-excited non-premixed jet flame of the resonance frequency.
Visualization techniques are employed using the laser optic systems, which are RMS
tomography, PLIF and PIV system. There are three lift-off histories according to the
fuel flow rates and forcing amplitudes; the regime I always has the flame base feature
like turbulent flame when the flame lift-off, while the flame easily lift-off in the
regime II even if a slight forcing amplitude applied. The other is a transient regime
and occurs between the regime I and regime II, which has the flame base like the
bunsen flame of partial premixed flame. In the regime I and II, the characteristics of
the mixing and velocity profile according to the forcing phase were investigated by
the acetone PLIF, PIV system. Particular understanding is focused on the distinction of
lift-off history in the regime I and II
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Fig. 1. Experimental set-up
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Fig. 2. Laser optic measurement system
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Fuel concentration

Fig. 3. Conventional images from acetone
PLIF and flame luminescence
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Fig. 5. Phase synchronized images of the

forced isothermal jet and jet
flame(upper : horizontal, lower :
vertical cut)
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Fig. 7. Typical images of the lift-off flame in
Regime | (forcing amplitude is 8.6)
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Fig. 8. Typical images of the lift-off flame in
Regime Il (forcing amplitude is 1.3)
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(b) Lift-off flame at the

regime |l

Fig. 10. Concentration and velocity profile in
regime |l
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