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Experimental study of the combustion emission of diffusion flame and local
NO concentration change characteristics in the flame by acoustic excitation

Sang-hun Bae and Sang-heon oh”

Key Words :  acoustic excitation(&3 713), NO(R2 4 AF3}HE), local NO(FZ 4 A ARSHE),

diffusion flame( &4t 3 %)

Abstract

The effects of acoustic excitation with various frequencies for combustion air as well as fuel on the combustion
emission and local NO concentration in diffusion flame were investigated experimentally. It was studied to
investigate the effects of combination between four frequencies for the fuel and various frequencies for the
combustion air. The better characteristic for NO emission was revealed by acoustic exciting with frequencies for
the air and the fuel excited at OHz and 120Hz and the generation of CO was decreased at low frequency for fuel
and the excited combustion air. The amount of combustion emission could be controlled by acoustic exciting of the
combustion air. And when both fuel and air are excited by some frequencies, the diffusion flame was affected by
frequency which excited fuel in the middle of the flame and by air-exciting frequency at both sides of the flame.

The local NO in the flame was generated much less at the condition that fuel was excited by frequencies than the
condition was not.
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Fig. 1 Schematic diagram of experimental setup
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Table 1 Experimental conditions
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Fig. 2 NO emission with various frequencies exciting
fuel and air
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Fig. 3 CO emission with various frequencies exciting
fuel and air
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Fig. 4 Radial distribution of mean temperature for the
flame with 120Hz exciting fuel
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Fig. 5 Radial distribution of NO for the flame with
120Hz exciting fuel
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Fig. 6 Local NO concentration in the flame

Fig. 7 £ 484 35 714 A 42 3%
of 43 Fasg /T F¢E FALFR Ug
Wol 7 z79] F4 NO o AAFE wug 1
golth. & 24X &3 7HdsA de =
A ART NOZH A AQHAD ojReR @&

-140-



(a) Non-excited Air

(b) Air excited with 180Hz

(c) Air excited with 220Hz

Fig. 9 Schlieren photographs of the flame whose the fuel excited with 0, 40, 120 and 180Hz

(a) OHz (b) 40Hz (c) 120Hz (d) 180Hz

Fig. 8 Direct photographs of the flame with non-excited air
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Fig. 7 The comparision of local NO concentration in the
flame between non-fuel excited and fuel excited flame
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