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Numerical simulation of effect of turbulence flow in
nozzle on flame lift-off length

QI Wenliang, MING Pingjian, ZHANG Wenping, WANG Wenhui

(College of Power and Energy Engineering,
Harbin Engineering University, Harbin 150001, China)

Abstract: In order to consider the effect of turbulence inside the nozzle on fuel spray and
flame lift-off length, the turbulence was characterized by the length scale and time scale and
added into primary breakup model in the form of weight coefficient, and the secondary break-
up process was modified. A mathematical model of fuel spray and combustion was estab-
lished. The mathematical model was validated by experimental data, and the effect of turbu-
lence term on fuel spray was analyzed. Results indicated that the turbulence term can accel-
erate the rate of droplet breakup and evaporation, decrease the fuel vapor penetration. The
calculation of the flame lift length was based on the fuel atomization model. These models
can well predict the flame lift-off length at different conditions of oxygen volume fraction,
ambient density, ambient temperature and injection pressure. It also can be found that the
effect of turbulence inside the nozzle on flame lift-off length was 9% and 13% at different
ambient density and oxygen volume fraction conditions, and the injection pressure and ambi-
ent temperature could enhance the influence of turbulence inside nozzle on flame lift-off

length.
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