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February 8 Homework Problems

1.
The ultimate analysis of a coal with a heating value of 12,000 Btu/lbm is 69.76%C, .4.65%H, Nitrogen 1.24%, Sulfur 3.50%, Oxygen 8.14%, and Ash 12.71%, determine the air fuel ratio for 25% excess air (λ = 1.25) combustion.  Assuming that all the sulfur in the coal reacts to SO2, determine the emission rate of SO2 in pounds per million Btu of heat input.  What are the CO2 emissions per Btu of heat input for this coal?
2.
When the coal of problem one is burned in a power plant, the measured NOx concentration is 10 ppm in the dry exhaust.  Assuming that the oxygen content of the exhaust is the same as that computed for complete combustion (at the 25% excess air specified in problem one), determine the emission rate of NOx in pounds per million Btu.
3.
Problem 6 of chapter 5 in the text.  IF the turbine has a power output of 4 MW and uses a natural gas natural gas with a (lower) heating value of 20,000 Btu.lbm as its fuel, what air/fuel ratio is required?  What is the error in assuming that the flow rate through the turbine is the same as the flow rate through the compressor?
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