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Analysis of Premixed Jet Flame Lift-Off Height
of Droplet Streams Based on CO, Infrared
Thermal Imaging
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Abstract: The CO, infrared thermal imaging technology was
used to capture the premixed n-heptane droplet stream jet
flames in a controllable active thermo-atmosphere. The flame
lift-off heights were measured by developing an in-house
picture processing code. The effects of co-flow temperature,
premixed equivalence ratio and jet velocity were studied. The
experimental results showed that the lift-off height of jet
flame was mainly controlled by chemical ignition delay, the
flame height decreased with the increase of co-flow
temperature. Besides, when the co-flow temperature was

high enough, the lift-off height almost did not further
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decrease. The increasing equivalence ratio shortened the
physical ignition delay, making the lift-off height decrease.
When the equivalence ratio was fixed, there existed a critical
co-flow temperature. Increasing the jet velocity could improve
the lift-off height when the co-flow temperatures were lower
than the critical value. But the lift-off hight would derease
when the co-flow temperature is higher than the critical
values.

Key words: infrared thermal imaging; n-heptane; premixed
jet flame of droplet streams; flame lift-off height; ignition

delay
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Fig.1 Experimental platform of n-heptane
droplet streams jet flame
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Tab.1 Equivalence ratio of carrier-air flow and fuel

Uo/ 2
(m+s1) Fi=3.8 F=17.5 Fi=15
g * min~! g * min~! g * min~!
20 2.0 4.0 8.0
40 1.0 2.0 4,0
80 0.5 1.0 2.0
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Fig.2 Controllable active thermo-atmosphere combustor
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Tab.2 Main parameters of thermal infrared camera
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2.0)

23K 1448K 1473K 1498 K 1523 K 1548K 1573

B4 ERERBHENEGFEHREER(Ui=20m-s™',0=4.0)
Fig.4 Average gray images of n-heptane droplet stream jet flame( Uy =20 m « ™!, =4.0)
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Fig.5 Process of flame average radiation images
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Fig.9 Flame nominal height of droplet streams versus equivalence ratio
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