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FLAME HOLDING MECHANISM OF HYDROGEN JET DIFFUSION FLAMES

Seigo SHIDA, Youji YATSUSHIRO, Byong-koog JUNG,
Toshiaki YANO and Shuichi TORII

The holding mechanism of hydrogen jet diffusion flames can be well resembled by their liftoff and
blowout phenomena. There exists a region prior to the occurrence of flame blowout where the flames
depict their unstable morphologies. The flames are found to lift off gradually and blowout suddenly.
Combustion emerges again at the nozzle exit follows by the occurrence of blowout phenomenon of the
main flames. The re-ignition occurs only when there exists a spherical flamelet remains on the nozzle rim.
This phenomenon disappears when there is no longer any presence of flamelet on the nozzle rim. It is
found that the mass flow rates of flamelet extinction tends to increase gradually with an increase in the
thickness of the nozzle rim and the flamelet on the nozzle rim is related to the re-ignition occurrence.
Furthermore, the period of re-ignition phenomenon is longer with an increase of mass flow rates and there
is a characteristic of reappearance in the re-ignition phenomenon.
Keywords : hydrogen jet, diffusion flames, liftoff, blowout, re-ignition phenomenon
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Fig. 1 Schematic of experimental apparatus

Table. 1 Specification of nozzle
d(mm) L (mm) J (mm)
0.15
0. 45
0.41 80 1. 10
2.30
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Fig.2 A series of flame re—ignition images at =0.41(mm), /=80 (mm), J=0.15(mm), z=1. 83X 10°(kg/s)
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Fig. 3 Mass flow rates of re-ignition start, re-ignition
finish and flamelet extinction to nozzle rim thickness
at 0. 41(m), =80 (m)
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Fig. 4 A time series of temperature of flamelet on the nozzle
rim at m=1.90X10°(kg/s)
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Fig. 5 A time series of flame lift-off height at ¢0.41(m),
[F80Gm), 6=0.15(m), m=1.79X10°(ke/s)
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Fig. 6 The distribution of combustion continuing time(a) and
blowout time(b) to mass flow rates at 0.4l (m,
[/80(m), 6=0. 15 (m)
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Fig. 7 Mass flow rates of re-ignition start, re-ignition
finish, and flamelet extinction to numbers of
experiments at ¢&0.41(m), /=80(m), ¢=0.15Gm)
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