ME529 Combustion and Air Pollution – HW#5
Questions


1. Why is the equivalence ratio frequently more meaningful than the air-fuel
(or fuel-air) ratio when studying combustion of different fuels?

2. Illustrate (with words and a diagram) how you would find the adiabatic combustion temperature inside a piston engine.  Describe (with words and an addition to your diagram) the effect of pre-heating reactants on the adiabatic combustion temperature?

3. Describe the effect of pressure on the equilibrium mole fractions for the following reactions:

O2 ( 2O
N2 + O2 ( 2NO
CO + ½ O2 ( CO2
4. Why does flue-gas recirculation decrease flame temperatures?  What happens if the flue gas recirculated is at the flame temperature?
Problems

5. Problem 2.42.  Gibbs Free Energy and Kp calculation.  Show how the two mole fractions change as a function of temperature from 1000 K to 3000K at initial pressures of 1 atm and 3 atm.

6. Problem 2.43.  Effect of diluents on ΔGf and Kp.  Show how the two mole fractions change as a function of temperature from 1000 K to 3000 K at initial pressures of 1 atm and 3 atm.  Discuss differences from the previous problem.

7. Problem 2.53. Equilibrium composition.  Study the effect of Φ and pressure.
Use NASA CEA.

8. Problem 2.55  Practical application of conservation of mass and energy, adiabatic flame temperature.
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