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Liftoff mechanisms in hydrogen turbulent non-premixed jet flames
Jeongseog Oh, Munki Kim, Yeongil Choi and Youngbin Yoon

ABSTRACT

To reveal the newly found

liftoff height behavior of hydrogen jet,

we have

experimentally studied the stabilization mechanism of turbulent, lifted jet flames in a
non—-premixed condition. The objectives of the present research are to report the
phenomenon of a liftoff height decreasing as increasing fuel velocity, to analyse the
flame structure and behavior of the lifted jet, and to explain the mechanisms of flame
stability in hydrogen turbulent non-premixed jet flames. The velocity of hydrogen was
varied from 100 to 300m/s and a coaxial air velocity was fixed at 16m/s with a coflow
air less than 0.1m/s. For the simultaneous measurement of velocity field and reaction
zone, PIV and OH PLIF technique was used with two Nd:Yag lasers and CCD cameras.
As results, it has been found that the stabilization of lifted hydrogen diffusion flames is
related with a turbulent intensity, which means that combustion occurs where the local
flow velocity is valanced with the turbulent flame propagation velocity.
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Fig. 1 Schematic diagram of a simultaneous
measure —-ment system for PIV and OH PLIF
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Table 1 Operating variables of lifted jet
flames in coaxial flow

Casel | Case2 | Case3

Jet Reynolds number, Rej | 3364 | 6727 | 10091

Jet exit velocity, ua [m/s] | 100 200 300

Coaxial air velocity, U [m/s]] 16 16 16

Coflow air velocity, ue [m/s]| 0.1 0.1 0.1

Liftoff height, x {mm] 57~67| 40~50 {37~47
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Fig. 2 Results from visible flame images; {(a)

flame stability map, (b} visible flame length
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Fig. 3 Simultaneously measured PV and OH PLIF results, showing time—averaged velocity
vector field on OH=* layer (top,1) and turbulent intensity distribution with the contour of OH=
layer (bottom,2) for (a) case 1, (b) case 2 and (c) case 3
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Distribution of Loacat Vetocity and OH Intensity
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Fig. 4 Time average result at flame base of
case 2(ur=200m/s and us=16m/s). (a)
distribution of local flow velocity with OH
intensity, (b) tendency of fuel jet decay in
coaxial flow fields,
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Fig. 5 Visualization of local flame structure
taken from a simultaneous measurements
at case 2(up=200m/s and ua=16m/s). (a) PIV
and OH PLIF raw data in interesting area,
(b) instantaneous flow fields superimposed
with reaction zone,
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