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COmplete Vehicle ENergy-saving Technologies

Solutions for better fuel efficiency of
Heavy Duty Trucks

Volvo achievements in the CONVENIENT project

Volvo Group Trucks Technology
VOLVO



The Volvo Demonstrator
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1. Optimal control: develop a model based optimal

controller ("Model Predictive Controller”) that Let T denote the prediction horizon. Then minimize
minimizes fuel consumption based on predicted road _ 3 B
topology for the ] = %L ?a(S)dS qvEp(T) — q.Ec(T)
—  Cooling system and battery under the restrictions :
—  Vehicle kinetic energy (Predictive Speed fo v(s)ds Zfo Vrer (s)ds
Controller) Vrop — AV SV < Vppr + AV

plus energy storage and actuator constraints.

2. HMI: display for predictive speed control

3. Aerodynamics: develop functionality for automatic
adjustable side deflectors and roof deflectors.

4. Prove FC gain in simulation

5.  Prove functionality in a prototype truck with rapid
prototype system (dSpace Autobox)
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Cooling and Battery System
e Final version tested in simulation (~1%)
e Preliminary version tested in truck

HMI: Functionality tested in truck

Aerodynamics

e Controllable roof deflector (0-2%) and side deflector (0.5-1%) proven in
simulation.

e Roof deflector functionality proven in truck.
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