ME529 Combustion and Air Pollution – HW#4 - Excess Air, Flue Gas Analysis, Properties, LHV and HHV, Heat of Reaction, Adiabatic Flame Temperature

1. The higher heating value for a bluegrass straw is posted on the Mindworks site.
Calculate the lower heating value for this sample…

a. on an as-received basis
b. on a dray basis
2. What is the percentage excess air when the propane is combusted in air at an equivalence ratio of 0.75?  
3. Problem 2.22 LHV and HHV.  Compare your results with Appendix B.1.  
4. Review the handout about ‘endo gas’ used in a heat treat furnace.

a. Determine the mole fraction of each constituent of the reactants and products. 
b. Determine the mass fraction of each constituent of the reactants and products.
c. Determine the molecular weight of the reactant and product mixtures.
d. Calculate and plot the heat of reaction from 30C to 1200 C, assuming that reactants are at 30 C.
e. Estimate how many cubic feet of natural gas are required to produce a cubic foot of endo gas.
5. Using the data in Appendix A, calculate the adiabatic constant-pressure flame temperature for a boiler operating with the fuel blend and equivalence ratio given in Problem 2.17.  Assume complete combustion to CO2 and H2O and neglect any dissociation.  The boiler operates at 1 atm, and both the air and fuel enter at 298 K.
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