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Control and Vehicles : ECU(CPU)>100

Are Control Systems Important?

CANCLASS B CANCLASS C i IVATE-BUS

MAYBACH
Y all control modules: 76

15. Jull 2010 6

Lino Guzzella, IFAC Symp. ACC 2010

Example: ECU and Engine

ECU

Control
= Agorithms % ==,

Sensor: Temp., Pressure. Flow rate, 02
Actuator: Injector, Ignition, Throttle, VVT------
Coordination: xHEV, Powertrain—Vehicle-Route Control Loop
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V6 Engine (200 Wires)
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Hybrid Powertrain
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Engine -

Auto—Tﬂ Capaciﬂ Motorl
ECU

HEV

= IC Engine + Electric
Machine

= Multi-Actuator System
= Even-based switching
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Energy for acceleration

Cooling loss .
and running

Exhaust loss ' )
Ldling loss Rolling resistance.

Rolling Resistance loss.
Air Resistance loss.

drive energy

Powertrain

Auxiliary [ A resistance. Energy loss at deceleration

loss

C/A x 100= Yehicle

Bla > 100= E Efficiency,
Conventional .?Eﬁrcaig:cy
Engine Vehicles in driving
Diesel Bus&Truc ~29%~
Gasoline Car ~18%~
Diesel Bus&Truck ; A=476 190 138
Gasoline Car i A=T69 269 138
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If (In >=UT)||(In <= LT)

out = table_lookup (Table, In);
else

out = In;
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RPC & HILs

Challenges in Engine Modeling and Control

= Transient Dynamics
= Individual Cylinder Actuation
= Coordinative control with alternative....
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Challenge II: Cylinder—to—Cylinder Imbalance
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Well-Wetting Dynamics

Statistic Model

Fuel Injector Intake Valve
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Simulation and Experiments
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Control-Oriented Model: Mean—Value Model
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Model Validation
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HVE Driveline Control Test Bench

Gasoline Engine  Automated Manual Electrical Dynamometer Air-Over-Hydraulic
Transmission Motor Brake
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O SICE Benchmark Problem
Starting Speed Control
....... Nonlinear, Hybrid system, time-varying

O IFAC TC7.1 Benchmark Problem
Throttle Angle Control
....... Nonlinear, Backlash

O SICE-JSAE Benchmark Problem
/ Engine Modeling
/ HEV Energy Management
/ Vehicle dynamics Control
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SICE Benchmark Problem: Starting Speed Control
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In—-Cylinder Model
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Simulation
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