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Effects of Flow Excitation on the Nitrogen Oxide Emission
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ABSTRACT

The effects of external flow excitation with various frequencies and amplitudes on the flame behav-
ior and pollution emission characteristics from a laminar jet flame are experimentally investigated.
Measurements of NO, emission indices (EINOy), performed in vertical lifted flame like turbulent with
various exciting amplitude at a constant resonance frequency, have been conducted. It was also con-
ducted to investigate the effects of excited frequency at a constant exciting amplitude on NO, emis-
sions with a various frequency ranged 0 Hz to 2 kHz. From the vertical lifted turbulent flame of the
excited jet with resonance frequency by strong excitation was shown that the dependence of NO,
emission could be categorized into three groups : Group I of long flame length with high disturbances
yielding high NO, emission, Group II of intermediate flame length and relative narrow flame volume
with low disturbance yielding low NO, emission and Group III of long flame length and large flame
volume with high time & space disturbances behaviour yielding high NO, emission.
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Fig. 1. Schematic of the experimental setup.
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Table 1. Experimental condition

Experimental variable Amplitude Frequency
Jet Reynolds No. 720 720
Jet Velocity, m/s 0.55 0.55
Co-flowing Vel. m/s 0.1 0.1
Excited Frequency, Hz 171(fix) 0~2 kHz
Excited Amplitude, Vpp | 0~20 10(fix)
Measuring of Com. NO,, CO NO,, CO
Concentration CO,, 0, CO,, O,

3.&@% W 0@
3.1 319 obNs M=
Fig. 2= 71 slaAol 3 Mz g2 2
s A2g 2 V@A, BY) §39 39 438

SFF A & RS A8H AR E 2004

®  : Stability limits of Flame (A)
Lift-off Regidn O : Stability limits of Flame (B)
|

P

© =~ N W s e u &

Lift-off Region

Excitation level, V.

Stable region of Flame (B)
I3 1 1 1 L 1
1000 1200 1400 1600 1800 2000 2200

Reynolds number, Re

A)O‘XX)“()(;»“ ]
0 200 400 600 800

Fig. 2. Two kinds stability curve on lift-flame.
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Fig. 3. Characteristics of NO, emission indices according
to forcing amplitude.
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Fig. 4. Flame regime according to NOy indices.
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