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1.  The Thermal DeNOx Process. The engine-out conditions of the untreated exhaust gas of a 2014 VW Jetta are measured to be the following:

P = 1.0 atm      



Exhaust Pipe Diameter: 8 cm
T = 900
K
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v = 560 cm/s
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The 2014 VW Jetta uses a system called SCR (selective catalytic reduction) in which a fluid containing urea, which has a chemical formula of CO(NH2)2, is injected into the exhaust stream in the presence of a catalyst.   The SCR approach is based on a famous process of reducing NOx (called the Thermal DeNOx process) in which small quantities of ammonia (NH3) into an exhaust stream.  In SCR, the NH2 groups are liberated from the urea molecules and the catalyst speeds up the reaction so that it occurs within the residence time of the exhaust system.  Urea is also preferred over ammonia because it is safe and storable.      
In this example, we will use the CHEMKIN plug flow reactor model to determine the effect of NH3 injection in the exhaust stream.   The question that we would like to answer is whether it is possible to inject ammonia (without a catalyst) into the exhaust stream of your 2014 VW Jetta to reduce the NO to allowable EPA levels.   And, if so, what quantity of ammonia would need to be injected?

Specifically, we will use CHEMKIN to do the following:  
a) For exhaust inlet temperature of 900 K plot mole fraction of NO and NH3 vs. distance in the exhaust pipe for injected NH3 mole fractions of 0, 250, 500, 750, 1000 and 1250 ppm.

b) For inlet temperature of 900 K, plot of % reduction in exhaust outlet NO vs. mole fraction of injected NH3.  Comment on results.
c)  For an injected NH3 mole fraction of 1000 ppm, plot mole fraction of NO and NH3 vs. distance in the exhaust pipe for exhaust inlet temperature of 700, 800, 900, 1000, 1100 and 1200 K.

d) For an injected NH3 mole fraction of 1000 ppm, plot of % reduction in exhaust outlet NO vs. exhaust inlet temperature.  Comment on results.

