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Abstract

It was experimentally studied that the stabilization mechanism of turbulent, lifted jet flames in a
non-premixed condition to reveal the newly found liftoff height behavior of hydrogen jet. The
objectives 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 hydrogen jet velocity was changed 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 a result, it was found that the stabilization of
lifted hydrogen diffusion flames is correlated with a turbulent intensity and Karlovitz number.
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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, ug [m/s] 100 | 200 | 300

Coaxial air velocity, ua [m/s]| 16 16 16

Coflow air velocity, u~ [m/s]| 0.1 | 0.1 | 0.1

Liftoff height, H [mm]  |57~67|40~50|37~47
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Fig. 1 Visible flame appearance; (a) flame stability map, (b) tendency of flame height and liftoff height, (c)
a fitting plot of normalized liftoff height, (d) a different velocity decay of hydrogen jet in case 1 to 3
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Fig. 2 Characteristics of flow fields to the axial distance around a flame base; (a) and (b) for Case 1, (c)
and (d) for Case 2, (e) and (f) for Case 3
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Fig. 3 Characteristics of flow fields to the radial distance at the height of the flame base; (a) and (b) for
Case 1, (c) and (d) for Case 2, (e) and (f) for Case 3
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