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Thermodynamics II, Combustion
Chemical Reactions  HomeWork 1
Source:  Cengel, Y.A., and Boles, M.A.,THERMODYNAMICS :An Engineering Approach, 5th Edition in SI unit,McGraw-Hill, 2006.

15-7C Is the air-fuel ratio expressed on a mole basis identical to the air-fuel ratio expressed on a mass basis?
15-8C What are the causes of incomplete combustion?
15-10C What does 100 percent theoretical air represent?
15-11 C Are complete combustion and theoretical combustion identical? If not, how do they differ?

15-14 Propane (C3H8) is burned with 75 percent excess air during a combustion process. Assuming complete combustion, determine the air-fuel ratio. Answer: 27.5 kg air/kg fuel

15-16 One kmol of ethane (C2H6) is burned with an unknown amount of air during a combustion process. An analysis of the combustion products reveals that the combustion is complete, and there are 3 kmol of free O2 in the products. Determine (a) the air-fuel ratio and (b) the percentage of theoretical air used during this process.

15-17 Ethylene (C2H4) is burned with 200 percent theoretical air during a combustion process. Assuming complete combustion and a total pressure of 100 kPa, determine (a) the air-fuel ratio and (b) the dew-point temperature of the products. Answers: (a) 29.6 kg air/kg fuel, (b) 38.1°C

Chemical Reactions  HomeWork 2 

15-28 A gaseous fuel with a volumetric analysis of 60 percent CH4, 30 percent H2, and 10 percent N2 is burned to completion with 130 percent theoretical air. Determine (a) the air-fuel ratio and (b) the fraction of water vapor that would condense if the product gases were cooled to 20°C at 1 atm. Answers: (a) 18.6 kg air/kg fuel, (b) 88 percent

15-31 Octane (C8H18) is burned with dry air. The volumetric analysis of the products on a dry basis is 9.21 percent CO2, 0.61 percent CO, 7.06 percent 02, and 83.12 percent N2. Determine (a) the air-fuel ratio and (b) the percentage of theoretical air used.

15-33 Methane (CH4) is burned with dry air. The volumetric analysis of the products on a dry basis is 5.20 percent CO2, 0.33 percent CO, 11.24 percent 02, and 83.23 percent N2. Determine (a) the air-fuel ratio and (b) the percentage of theoretical air used. Answers: (a) 34.5 kg air/kg fuel, (b) 200 percent

__________________________.
