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Sketch of basic trends of pollutant levels vs AFR plus justification 4 (/F e
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uHC sources discussion of

crevices (peak pressure effect on packing — spark advance and manifold pressure), oil o SM r 5
adsorption/desorbtion, quenching (surface and bulk (lean/high EGR)), fate of uHC’s — oxidation in- W {M’V“ ’
cylinder/exhaust port (AFR, spark effects on exhaust gas temp/reactivity), approximate values, small speed (e

effect

CO — discussion of
rich chemistry

chemistry during expansion — oxidation mechanisms, relative rates of bimolecular vs trimolecular
reactions, freezing out at above equilibrium levels. Any effects increasing uHC tend to increase CO via
partial oxidation, small speed effect.

NOx — discussion of

extended Zeldovich mechanism, relative forward and reverse rates, increasing speed, decreasing time for
formation, max temp changes (especially via AFR (though [02] effect too), spark, EGR) lead to [NOx]
changes, NO2 insignificant

(b)
plot of trade-off between NOx and smoke

NO forms fastest in regions close to stoichiometric. Burned gas temperature is the most important variable,
oxygen availability the second most important. — In Diesel always some regions burning at close to
stoichiometry. — EGR/later SOI reduce max temps. Speed decreases NO due to lower peak temps and
combustion duration. NO2 significant (up to 30%) due to freezing, EGR reduces NOx, by deceasing the
heat input per unit mass burning. Leaner AFR’s decrease NOx mainly due to less fuel buring, and lower
peak pressures (temperatures). Late SOI reduces NOx due to lower press/temps.

Particulates form in the rich combustion zones that always exist in Diesel combustion. The vast majority of
the particles formed (by nucleation (after dehydrogenation, oxidation), surface growth, agglomeration,
adsorption/condensation (largely by uHC’s). Smoke rises with engine speed/EGR (dramatically at a certain

level), late SOI. Smoke rises very sharply at AFR’s approaching stoichiometry due to insufficient
oxidation.



	
	
	
	
	
	
	

