
 Date Class #  

Comb. 

Lecture 

Problem

Due 
Nov 11 19 Concepts, Candle, Fireplace, Premixed, Diffusion 1  

 13 20 

Heats of Formation, Heats of Reaction, Heat Capacities, 

Enthalpies  2 #1 

 18 21 Stoichiometry, Equilibrium Constants 3 #2,#3 

 20 22 

Adiabatic Flame Temperature, Multi-Component 

Equilibrium, NASA-Lewis Code 4 #4 

 27  BYU Friday, NO Class   

 29  Thanksgiving   

Dec 2 25 Heterogeneous Combustion  5 #5 

 4 26 NOx Mechanisms, Soot  6 #6 

 9 27 Flame Speeds, Turbulence, Explosions 7 #7 

 11 28 Review 8 #8 
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Only one more lecture class after to
day!

√



Combustion Kinetics
Combustion Class 6

• Heterogeneous kinetics
– Chemical reaction rate
– Mass transfer rate

• Homogeneous kinetics
– Importance of radicals
– Examples
– NOx



Heterogeneous Kinetics

Board Discussion



Elementary Step Reactions

• How does the chemistry really 
happen?

CH4 + 2O2 CO2 + 2H2O
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???    Very unlikely!



More Realistic Chemistry

CH4 + OH· CH3· + H2O
H2O OH· + H·
CH3· + O2 CH3O· + O·
CH3O· CH2O + H·
CH2O + O· HCO· + OH·
HCO· + OH· CO + H2O

etc…..

Bottom Line:
• These are elementary 

steps
– Chemistry happens!

• Lots of radical chemistry 
in flames

• High temperatures 
necessary to maintain 
radical pool

• This is why flames go out 
when cooled!





Detailed Premixed Flame Measurements
A. Propane/Air B. Butane/Air

From F. L. Dryer, “The Phenomenology of Modeling Combustion Chemistry,” in Fossil Fuel Combustion: 
A Source Book, edited by W. Bartok and A. F. Sarofim, John Wiley & Sons, New York (1991).










