Class Notes ME444 1/4/25

Cummins Slides

1. What is the adaptation of zero emissions vehicles expected to be in the next decade? - Slow
2. Can you switch between fuels on a diesel with the same engine configuration? – No, the block and bottom end can be the same but cylinder head and other systems need to be changed, fuel systems need to be made robust for switching fuels as there are different fluid capacities and pressure needs -> octane measured fuel vs cetane measured fuel (octane -> higher means more autoign. resistance, cetane -> higher means more autoign.) *Quiz type info
3. Is there currently any replacement for the diesel engine? –  Maybe, EV power density is not as good (also more difficult to refuel), gasoline engines can have similar torque curves when configured right, the practicality of replacing diesel is low – it is capable, cheap, and readily available
4. How/Why is the diesel after-treatment more difficult for diesels than SI engines? – Diffusion controlled combustion (the diesel ignition process) has, by nature, very rich combustion areas that produce soot (particulates – much can bet burned up with the high temps but a lot still makes it out) which needs special after-treatment – NOx can be an issue due to the naturally high temps in diesels – NOx can be dealt with in a 3-way cat. for SI engines
5. RNG – What is it, what is going on at MSU with RNG? Renewable Natural Gas – MSU has the Anaerobic Digestion Research and Education Centre ADREC – Anaerobic Digestion produces bio-gasses by using microbes to digest waste, this can but used to produce RNGs (~500 digesters in the US)
6. What is the downside for using CNG in an OTR truck? – Range is an issue, infrastructure issues as well, ~98% of OTR trucks are diesels already so it may be difficult to get maintenance and parts – good applications are vehicles that make local only trips like school busses, plows, garbage trucks, cement trucks, etc.
7. What stoichiometric condition allows you to use 3-way cat? – lambda =1, when the cat is up to temp it can oxidize the CO and reduce the NOx significantly
8. What is EGR? What is its use in diesels? – EGR is exhaust gas recirculation, it is inert gas so during combustion it can absorb heat that might be normally rejected to the cyllinder and return some of the energy during expansion, it can help to keep lower temps and therefore lower NOx generation
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