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The Effects of Water Spray on the NOx Formation
of a Counterflow Flame
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Abstract

Various technologies for the reduction of atmospheric pollution have been developed. One
of which is to inject fine-water droplets directly on the flame. This way decreases the
formation of thermal NOy due to the temperature drop during evaporation of droplets. There
is another effect of reducing prompt NQOy, which is resulted from delay of response time and
the flow of droplets. In this experiment, it has been investigated the effects of changes of
water droplets size and flow rate on temperature and formations of NOx at the counterflow

diffusion flame.
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Table.l Cases of experiment with Various

combination of parameters

quel Qair Pwmer Qwater
no injection
12 3 bar__ 0.7 mé/min
£ /mi 4 bar |0.60 mé/min
n 5 bar _ 10.95 m¢/min
6 bar 1.28 mf/min
no injection
117 20 3 bar 0.51 m¢/min
| 2/mi 4 bar 0.78 mé/min
£/min| - ™5 har [1.30 né/min
6 bar 1.47 nf/min
no injection
28 3 bar _|0.80 mé/min
£ /mi 4 bar 1.32 m{/min
n 5 bar _ |1.60 m{/min
6 bar 1.80 mé/min

Fuel

Airtwater

Fig.3 Measuring point
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Fig.4 Distribution of SMD along the radial
distance at Qua=11.7 £ /min, Q.r=12 ¢ /min
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Fig.5 Distribution of SMD along the radial
distance at Que=11.7 ¢ /min, Qur=20¢ /min
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Fig.6 Distribution of SMD along the radial
distance at Quna=11.7 £ /min, Q.=28 ¢ /min
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Fig.7 Distribution of volume concentration
along the radial distance at que|=11A.7[
/min, Q.ir=12 ¢ /min
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Fig.8 Distribution of volume concentration
along the radial distance at Quu=11.74
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Fig.9 Distribution of volume concentration
along the radial distance at Qua=11.77¢
/min, Q=28 ¢ /min
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Fig.12 Distribution of temperature along
the radial distance at Qge=11.724 /min,
Quir=28 £ /min
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Fig.13 Distribution of NOx concentration
along the radial distance at Que=11.72
/min, Qair=12[/min
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Fig.14 Distribution of NOx concentration
along the radial distance at Qua=11.77¢
/min, Q.ir=202 /min
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