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Steady-State ?
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Engine Control Requirements DETROIT DIESEL @

 Flawless Steady-State Stability
 Fast Transient Response
 Reduced Emission Variability

* Increased Diagnostic Capability

« Integration of Additional Control Variables
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Multiplication Of Control Variables
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Increasingly Flexible Diesel Engine Systems
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Traditional Engine Control DETROIT Dle=et @
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Next Step: Model-Based Engine Control
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Next Step — Inverted Control Model
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Can We Take It Further ? DETROIT DIESEL @
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Can we build a model, which calculates optimum setpoints in real-time ?
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Neural Network Engine Control DETROIT Dle=et @

—p EGR Setpoint
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* Are Forward Models Accurate ?

« How Accurate Must The Inverted Models Be ?
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Neural Network Model Evaluation DETROIT DIESEL @
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Neural Network Engine Control DETROIT Dle=et @

Problem: Setpoint vs. Actual !
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Intermediate Solution - Dynamic Compensation DETROIT DIESEL @
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Preliminary Controller Evaluation DETROIT DIESEL @

Steady-state Results
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Preliminary Controller Evaluation DETROIT DIESEL @

Transient Results
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Large Amount Of Transient Data Required

Over-the-road Application

Hardware Variability (engine-to-engine)

Increased Computing Power Requirement

; NI
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* Developing Transient Engine Models For Real-time Use

« Models Were Inverted For Control Application

* Results Obtained To Date Indicate Strong Potential

« Major Challenge Is Applicability To Varying Ambient Conditions
- Possible On-board Model Adaptation

* Next Steps Include The Application To Standard ECU

N @ T

. 5\ n J=
DaimlerChrysler Truck Group 17 TSP
T o




Acknowledgements DETROIT Dle=et @

» Department of Energy Headquarters
- Gurpreet Singh

- Roland Gravel

« National Energy Technology Laboratory
- Carl Maronde
- Jeffrey Kooser

e Atkinson, LLC
- Chris Atkinson
- Gregory Mott

DaimlerChrysler Truck Group 18 P’Jn;‘:




	Next Generation Diesel Engine Control
	Outline
	Steady-State ?
	Engine Control Requirements
	Multiplication Of Control Variables
	Traditional Engine Control
	Next Step – Inverted Control Model
	Can We Take It Further ?
	Calibration Layers
	Neural Network Engine Control
	Neural Network Model Evaluation
	Neural Networks
	Neural Network Engine Control
	Intermediate Solution - Dynamic Compensation
	Preliminary Controller Evaluation
	Preliminary Controller Evaluation
	Limitations
	Summary
	Acknowledgements

