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Research Themes

Premixed Diesel Combustion

— Low temperature combustion with high EG
— Diesel HCCI

— On-fly combustion control

Active Flow Control Aftertreatment
— Flow reversal, parallel flow, flow stagnation
— Active flow control valve innovation
— Real-time control

Modeling, Diagnosis, and Dynamometer Tests
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University of Windsor Engine Test System
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Test Engine Condition
Intake Fressure: ~2bar (abs)
EGRE Ratios: 50~E8%

Fuel Rail Pressure: 1200b ar
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Soy Based Biodiesel LTC
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University of Windsor Adaptive Control System
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Example-Adaptive Control Algorithm for Timing of (dp/d6)max
Other Algorithms (Pmax, CAS0% HR etc) are Applicable
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Conclusions:

1. Diesel HCCI Engine Fuel Energy Efficiency

< Conventional diesel (Diesel+ SCR)
~ Conventional diesel + heavy emission control
> S| gasoline engine with emission control

2. Early Multi-event Injection

Away from TDC Close to TDC
Improve homogeneity=) condensing rise Homogeneity reduce
Lower Rise HR advance Lower HC
NOXx HC Rough P

3. Minimum early injection for sufficient mixing but reduced
condensing and adaptive combustion control is the key.

" Thank you!
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