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Exercise 4 (Effect on NOx) 
Some products of a combustion process of the octane in chemical equilibrium in volumetric 
composition are the following: 
 

CO2 6.5 % 
H2O 9.2 % 
CO 4.0 % 

 
a) Obtain the composition of H2 
b) Study the effect of the temperature of combustion products on NOx 
c) Obtain the effect of the excess air coefficient on NOx 
  
(excerpted from Introduction to Internal Combustion Engines by Richard Stone) 
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b) Effect of product temperature 
 



   
 

4 
 

 
 

 
 
 
 

 
 



   
 

5 
 

 
 

c) Incidence of the excess air coefficient on NOx 
 
To have the excess air coefficient tab active, this must be an input variable, so you have to start 
the problem again, in this case without knowing the mole fractions of the products. Notice that 
the problem has the same results as in the previous case. 
 

   
 

Calculating: CO2/CO (mole) = 4.952381/ 3.047619 = 1.625 
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NOx emissions require both oxygen and high temperatures to form. Higher temperatures will occur with rich 
mixes, then drop as the mix becomes lean. However, only with lean mixtures will there be significant 
amounts of free oxygen. Therefore, as the mixture becomes lean from stoichiometric, there is a trade-off 
between increasing oxygen level and decreasing temperature. 

 

 
 
 

 


