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 Module 5: Premixed Flame
 Lecture 25: Effect of Oxygen Concentration on SL

 

The Lecture Contains:

Effect of Oxygen Concentration on SL

Effect of Initial Pressure and Temperature on SL

Effect of Inert Additives

Flame Extinction

Flame Quenching

Simplified Analysis for Quenching Diameter
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 Module 5: Premixed Flame
 Lecture 25: Effect of Oxygen Concentration on SL
 
Effect of Oxygen Concentration on SL

  
 (Figure 25.1)
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 Module 5: Premixed Flame
 Lecture 25: Effect of Oxygen Concentration on SL

 
Effect of Initial Pressure and Temperature on SL

This relation is supported by
experimental data
n: Overall order of global chemical
reaction

 for HC flames with 

 for HC flames with 

 for HC flames with 

Pressure index, 

For , m is negative,
indicating burning velocity increases
with decreasing pressure

(Figure 25.2)

For , m is
constant, indicating burning velocity is
constant

For , m is positive,
indicating burning velocity decreases
with decrease in initial pressure

 (Figure 25.3)
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 Module 5: Premixed Flame
 Lecture 25: Effect of Oxygen Concentration on SL

 
Effect of Inert Additives

 
(Figure 25.4)
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 Module 5: Premixed Flame
 Lecture 25: Effect of Oxygen Concentration on SL

 
Flame Extinction
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 Module 5: Premixed Flame
 Lecture 25: Effect of Oxygen Concentration on SL

 
Flame Quenching

 

Fuel Oxidizer SL (cm/s) dq (mm)

CH4 Air 40 2.5

CH4 O2 0.3

C3H8 Air 45 2.0

C3H8 O2 0.25

C2H2 Air 140 0.8

C2H2 O2 0.2

CO Air 2.8

H2 Air 210 0.5

H2 O2 0.2

    
Quenching diameter for various stoichiometric
fuel-oxidizer ratio.

 

 

  

 
 
 
 
 
 
 
 
 
 
 
 

 

 





Objectives_template

file:///D|/Web%20Course/Dr.%20D.P.%20Mishra/Local%20Server/FOC/lecture25/25_7.htm[10/5/2012 4:09:09 PM]

 Module 5: Premixed Flame
 Lecture 25: Effect of Oxygen Concentration on SL

 
Simplified Analysis for Quenching Diameter

Rate of heat generated per unit volume

Heat generated in flame volume

Heat loss rate due to wall conduction

(Figure 25.5)

Assuming linear temperature distribution in
flame,  Quenching diameter

 

  After simplification,
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