
 15-8

15-18 n-Octane is burned with stoichiometric amount of air. The mass fraction of each product, the mass of water in the 
products and the mass fraction of each reactant are to be determined. 

Assumptions 1 Combustion is complete. 2 The combustion products contain CO2, H2O, O2, and N2 only.  

Properties The molar masses of C, H2, O2 and air are 12 kg/kmol, 2 kg/kmol, 32 kg/kmol, and 29 kg/kmol, respectively 
(Table A-1). 

Analysis The reaction equation for 100% theoretical air is 

Products
C4H10

Air

100% 
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Combustion 
chamber 

[ ] 22222th188 N OH CO 3.76NOHC EDBa ++⎯→⎯++  

where ath is the stoichiometric coefficient for air. The coefficient ath 
and other coefficients are to be determined from the mass balances 

Carbon balance:  B = 8 
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Substituting, the balanced reaction equation is 

 N 47OH 9CO 83.76NO5.12HC ++⎯→⎯++  

ass of each product and the total mass are 
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hen the mass fractions are 

Hydrogen balance: D 9182 =⎯→⎯= D

Oxygen balance:   5.12)982(5.022 thth =+×=⎯→⎯+= aDBa

Nitrogen balance:  4776.35.1276.3th
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ass of water per unit mass of fuel burned is 
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ass of each reactant and the total mass are 
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Then the mass fractions of reactants are 
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preparation.  If you are a student using this Manual, you are using it without permission. 


