MECH 558
Combustion
Homework 3

Adiabatic Flame Temperature/Chemical Equilibrium
Text: Ch.2



Due Date: 
2.30 (Adiabatic flame temperature, constant Cp, complete combustion, evaluate Cp’s at 298 K and recalculate with Cp’s evaluated at 1000 K)

2.32 (use polynomials in Table A.13 for Cp vs. T for combustion products)

3. The Space Shuttle Main Engines.  The Space Shuttle Main Engines (SSME’s) burn a fuel-rich mixture of hydrogen and oxygen. Calculate the equilibrium product distribution in the Space Shuttle main engines.  Assume a temperature of 3600 K, P= 200 Atm, and molar oxidizer to fuel ratio of 0.375.

Hint:  Consider H, O, H2, H2O, OH and O2 as equilibrium species.

4. The NOx problem.   Following example problem 2.3, repeat the calculations, but account for the presence of NO2, in addition to NO.  Calculate the equilibrium mole fractions of NO and NO2 at 1 atm and T = 1800, 2000 and 3000 K.   Repeat calculation at 10, 20 and 100 atm and 2000 K. Comment on results.









