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Soot suppression of acetylene diffusion flames

by pulse combustion
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Abstract: In response to the problem of high soot emission from acetylene combustion, the
study proposed a method of applying pulsating wave to acetylene diffusion flames to suppress
the generation of soot, and then investigated the effect of amplitude, frequency, internal
diameter of the nozzle, flow rate of the fuel and wave shapes on the soot suppression. The

results show that with the increase of amplitude, the soot emission is decreased obviously. In

B HE: 2020-07-31
HEWH: BERHAFFIETH(51776188)
BEEE: KAEEA980— OB . ZHAFENERZ. WL EENFRFESHERE TRME. Email.107023@

zust. edu. cn,



%330 PIVBT S + &5 < Jik SR B 400 ) £ e HICK e i R 4 BT 5 199

case of frequency being 40 Hz and amplitude being 0. 02 V, the soot suppression rate exceeds
90%. When a fixed amplitude is applied, the soot suppression rate increases with the increase
of the frequency, and reaches the optimal in case of frequency being 40 Hz. From 40 to 80 Hz,
the soot suppression rate is on the decline, and has no change when frequency being greater
than 80Hz. The internal diameter of the nozzle has little effect on the soot suppression. When
other conditions remain unchanged, the soot suppression is enhanced at a relatively lower flow
rate of the fuel by pulse combustion. Among three waves shapes of saw tooth wave, square
wave and sine wave, square wave has the best performance on soot suppression. The results of
scanning electron microscope(SEM) show that pulse combustion can suppress agglomeration of
soot particles, accelerate soot oxidation and decrease the size of soot particles, thus leading to
soot suppression. Therefore, pulse combustion is an effective way to suppress the generation of
soot, which can provide a reference for the combustion pollution control.
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