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Characteristics of Lifted Flame in Coflow Jets for Highly
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Abstract

Characteristics of lifted flames for highly diluted propane and methane with
nitrogen in coflowing air is experimentally investigated. In case of propane, for
various fuel mole fractions and jet velocities, three distinctive types of flames are
observed; nozzle attached flames, stationary lifted flames, and oscillating lifted
flames. When fuel jet velocity is much smaller than coflow velocity, the base of
nozzle attached flame has a tribrachial structure unlike usual coflow difusion flames.
Based on the balance mechanism of the propagation speed of tribrachial flame with
flow velocity, jet velocity is scaled with stoichiometric laminar burning velocity.
Results show that there exists two distinctive lifted flame stabilization; stabilization in
the developing region and in the developed region of jets depending on initial fuel
mole fraction. It has been found that lifted flame can be stabilized for fuel velocity
even smaller than stoichiometric laminar burning velocity. This can be attributed to
the buoyancy effect and flow visualization supports it. Lifted flames are also
observed for methane diluted with nitrogen. The lifted flames only exist in the
developing region of jet.
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Fig. 1. Typical liftoff height for X = 0.100
((a) and (b) correspond to pictures in Fig.2).
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Fig. 2. Direct photographs of flames and
superposed images of OH PLIF and
chemiluminescence for X, = 0.10 ; (a) U, =
2.64 and (b) 7.07 cm/s
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Fig. 3. Regions of different types of flames in
coflow jets
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Fig. 4. Liftoff height variation of stationary
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values of propane mole fraction.
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Fig. 5. Liftoff heights with stoichiometric
laminar burning velocity at various X, for U =

30 cm/s.
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Fig. 7. Scattering images for Ug = 7.07 cm/s
and XFo = 0.100 (a) cold flow, and (b)
reacting flow.
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