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 Module 5: Premixed Flame
 Lecture 26: Flammability Limits

 

The Lecture Contains:

Flammability Limits

Effect of Pressure on Limit Mixture

Ignition

Flame Stabilization

Flame Stabilization by Burner Rim

Turbulent Premixed Flame
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 Module 5: Premixed Flame
 Lecture 26: Flammability Limits
 
Flammability Limits

Instrument to determine flammability
limit

Vertical glass tube of 1.2 m length
and 50 mm ID

 (Figure 26.1)
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 Module 5: Premixed Flame
 Lecture 26: Flammability Limits

 
Effect of Pressure on Limit Mixture

 (Figure 26.2)

  
Fuel Oxidizer Stoichiometry (% Fuel) LFL (%) UFL (%)

Methane Air 9.5 5 15

Ethane Air 5.6 2.8 12.4

Propane Air 5.6 2.1 9.1

CO Air 29.5 12 74.2

Hydrogen Air 29.2 4 74.2
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 Module 5: Premixed Flame
 Lecture 26: Flammability Limits

 
Ignition

Energy generated in flame = Ensible enthalpy 
Mass

Substituting quenching diameter

Substituting flame thickness (Figure 26.3)

 

Fuel-Air MIE (mJ)

Dependence on pressure Methane-air 0.47

Ethane-air 0.4

 Butane-air 0.34

 Acetylene-air 0.03

 CO-air 0.05

 Hydrogen-air 0.02
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 Module 5: Premixed Flame
 Lecture 26: Flammability Limits

 
Flame Stabilization

Local gas flow velocity = Local burning velocity

 

 (Figure 26.4)

 (Figure 26.5)
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 Module 5: Premixed Flame
 Lecture 26: Flammability Limits

 
Flame Stabilization by Burner Rim

(Figure 26.6)

 
Stability of flame front near the rim of Bunsen burner
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 Module 5: Premixed Flame
 Lecture 26: Flammability Limits

 
Turbulent Premixed Flame

 

 (Figure 26.7)
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