
 15-58

15-73 A high efficiency gas furnace burns gaseous propane C3H8 with 140 percent theoretical air. The volume flow rate of 
water condensed from the product gases is 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 40% excess air (140% theoretical air) is 

  [ ] 222222th83 N O OH CO 3.76NO4.1HC FEDBa +++⎯→⎯++

where ath is the stoichiometric coefficient for air. We have automatically accounted for the 40% excess air by using the 
factor 1.4ath instead of ath for air. The coefficient ath and other coefficients are to be determined from the mass balances 

Carbon balance:  B = 3 
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Hydrogen balance: D 482 =⎯→⎯= D
Oxygen balance:  EDBa 224.12 th ++=×  
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Nitrogen balance:  Fa =× 76.34.1 th  
Solving the above equations, we find the coefficients (E = 2,               

 = 26.32, nd a  = 5) and write the balanced reaction equation as F  a th
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The molar and mass flow rates of the liquid water are 

The volume flow rate of liquid water is 
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preparation.  If you are a student using this Manual, you are using it without permission. 


