
Example (3.2) Determine the air–fuel ratio on both a molar and mass basis for the complete 

combustion of octane, C8H18, with (a) the theoretical amount of air, (b) 150% theoretical air 

(50% excess air). 

Solution  
(a) For complete combustion of C8H18 with the theoretical amount of air, the products 

contain carbon dioxide, water, and nitrogen only. That is 

       (         )                

Applying the conservation of mass principle to carbon, hydrogen, oxygen, and nitrogen:  

          

                

                     

                    

Then the balanced chemical equation is:  
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The air-fuel ratio on molar basis is;  
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The air-fuel ratio on mass basis is;  
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(b) For 150% theoretical air, 

      ̅̅ ̅̅ ̅̅ ̅̅ ̅                                  ⁄    
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OR,  

the chemical equation for combustion takes the form; 

          [    (         )]                     

Applying the conservation of mass; 

          

                

                                

                               

Then the balanced chemical equation for 150% theoretical air is:  

           (         )                           

The air-fuel ratio on molar basis is;  
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The air-fuel ratio on mass basis is;  
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Example (3.3)  Propal alcohol (C3H7OH) is burned with 50 percent excess air. Write the 

balanced reaction equation for complete combustion and determine the air-to-fuel ratio.  

Solution:  

For complete combustion of C8H18 with the theoretical amount of air, the products 

contain carbon dioxide, water, and nitrogen only. That is 

        (         )                      

Applying the conservation of mass; 

          

               

                        
 

 
      

Then the balanced chemical equation for 150% theoretical air is:  

          (         )                         
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Then the balanced chemical equation for 150% theoretical air is:  

              (         )                            
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Or                                      ⁄   

Example (3.4) Propane (C3H8) is burned with 75 % excess air during a combustion process. 

Assuming complete combustion, determine the air–fuel ratio.  

Solution:  

For complete combustion of C3H8 with the theoretical amount of air, the products 

contain carbon dioxide, water, and nitrogen only, that is: 

      (         )                      

Applying the conservation of mass; 

          

               

                      
  

 
    

Then the balanced chemical equation for 100% theoretical air is:  

       (         )                    
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Example (5.5) A certain fuel oil has the composition C10H22. If this fuel is burned with 

150% theoretical air, what is the composition of the products of combustion? 

Solution: 

For complete combustion of C10H22 with the theoretical amount of air, the products contain 

carbon dioxide, water, and nitrogen only. That is 

        (         )                      

Applying the conservation of mass; 
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 Then the balanced chemical equation for 150% theoretical air is:  

               (         )                                 

Or   
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