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Chemical Engineering 633 
 

Combustion Processes 
 

Turbulent Nonpremixed Flames 
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Liftoff Theories 

•  Theory 1 
–  Turbulent premixed flame: v(SL,max)=ST 

•  Theory 2 
–  Local strain: ε > εcrit 

•  Theory 3 
–  Backmixing hot products: tlocal mixing < tchem, crit 

•  Others: 
–  Edge/triple flames 
–  Combination of several 
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Flame Liftoff Height 
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Jet Flame Blowout 
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Correlations 

•  Flame height 

•  Flame blowout condition 
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Swirl 
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•  Flame Length 
•  Stability 
•  S=Gθ/R*Gx 






