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Characteristics of Turbulent Lifted Flames in Coflow Jet with

Initial Temperature Variations
K. N. Kim, S. H. Won and S. H. Chung

ABSTRACT

Characteristics of turbulent lifted flames in coflow jet have been investigated by
varying initial temperature through the heating of coflow air. In the turbulent regime,
liftoff height increases linearly with fuel jet velocity and decreases nonlinearly as the
coflow temperature increases. This can be attributed to the increase of turbulent
propagation speed, which is strongly related to laminar burning velocity. Dimensionless
liftoff heights are correlated well with dimensionless jet velocity, which are scaled with
parameters determining local flow velocity and turbulent propagation speed. This implies
that the turbulent lifted flames are stabilized by balance mechanism between local
turbulent burning velocity and flow velocity. Blowout velocity can be obtained from the
ratio of mixing time to chemical time. Comparing to previous researches, thermal
diffusivity should be evaluated from the initial temperature instead of adiabatic flame
temperature.

Key Words @ turbulent lifted flame, initial temperature, liftoff height, balance
mechanism, liftoff velocity, blowout velocity.
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H; : Liftoff height
Ve © Coflow velocity Xr, - Fuel mole fraction
ULo : Liftoff velocity T. : Coflow temperature
Ugo : Blowout velocity

‘ "o : Density ratio of fuel to air
Ura © Reattachment velocity :

do @ Nozzle inner diameter

Sl ¢ Stoichiometric  laminar  burnin . o .
2l . & ¥ Stoichiometric air to fuel mass ratio
velocity
o ' Thermal diffusivity
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