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 Module 5: Premixed Flame
 Lecture 27: Flame Stabilization

 

The Lecture Contains:

Turbulent Flame Regimes

The Borghi Diagram

Turbulent Burning Velocity

Wrinkled Laminar Flame

Distributed Reaction

Flamelet in Eddies
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 Module 5: Premixed Flame
 Lecture 27: Flame Stabilization

 
Turbulent Flame Regimes

Turbulent Flame Regimes

 
Reynolds number for turbulent flame: Chemical reaction time:

Chemical reaction time: Damkohler number

 If Da >> 1, fast chemistry regime

 If Da <<1, fast mixing regime
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 Module 5: Premixed Flame
 Lecture 27: Flame Stabilization

 
The Borghi Diagram

Borghi Diagram

The plot of Da against  on a log-
log scale
Depicts various regimes of turbulent
flames

(Figure 27.1)

Weak turbulent flame

Upper region of the Borghi diagram

Wrinkled laminar flame

Region between 
and 
Chemical reaction takes place in a
thin zone

Flamelets in eddies

Region between upper bold line 
 and 

Distributed reaction regime

Region below 
Reaction sheets are distributed in the
turbulent flame surface 
This type of combustion can be
established in a well stirred reactor.
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Turbulent Burning Velocity

How to measure (ST) ?  
From the reactant flow rate

Turbulent Burning Velocity

 is the reactant flow rate

 is the time average flame surface area

 is the density of unburnt gas
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Wrinkled Laminar Flame

Turbulent burning velocity is given by, (Figure 27.2)

 

According to Damkohler, for constant laminar
burning velocity  According to Klimov,

Similarly for turbulent flame,  According to Calvin and William,
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Distributed Reaction

 (Figure 27.3)

Turbulent burning velocity is given by,
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 Module 5: Premixed Flame
 Lecture 27: Flame Stabilization

 
Flamelet in Eddies

 
(Figure 27.4)

Fuel mass burning rate,

Typically,  is root mean square of
fluctuating fuel mass fraction,  is the turbulent
kinetic energy per unit.
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