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	Project Description

	Modern methods for developing controls for automotive engines are based on replacing parts of the engine hardware with computer controlled emulators. These are termed ‘hardware in-the-loop (HIL) systems. They allow automotive companies to speed up the calibration (ie ‘tuning’)  & testing of engine computer controls. The process is called rapid control prototyping (RCP) Add2 Ltd is a leading company supplying such equipment to major automotive manufacturers such as Jaguar & Ford.  Add2 Ltd will supply hardware & software to support testing, electronics support & sharing of information on the dSPIC microcontroller, & engineering time & support.  

The objective of this project would be to characterise the IC engine in a generic way to create a standard list of signals (Inputs to & outputs from the engine) & to explore how these signals can be emulated/reproduced for HIL & RCP development activities during the Control System development cycle.  The work would involve a number of stages:

1 Characterisation

· Identify engine configurations (i.e. variants such as PFI, GDi, TIVCT, HCCI?)

· Develop a ‘standard’ list of I/O signals for engine sensors & actuators.

· Where possible, capture representative signals for I/O at different operating ranges for 1 & 4 cylinder engines.

2 Modelling

· Waveform generation – ‘arbitary’ waveform generation for engine simulation. Utilise this technology for generating System ID inputs.

· System Identification utilising data captured in characterisation activities.

· Physical models (simple) validated against data & system ID models. Explore use of Simulink vs OpenModelica.

3 Controllers

· Controller design – use models (from system ID & physical modelling) to design controllers.

· Implement controllers – use RCP (add2 & dSPACE)

· Evaluate performance on dynamometer
· Evaluate performance on HIL

4 Outputs/Dissemination

· An ‘index’ of engine I/O signals with characteristics will be produced
Applicants should have an interest in developing their computer hardware & software skills & should have an interest in control theory.  The project will involve extensive use of Matlab/Simulink Real-Time-Workshop & dSPACE control systems. The skill sets that will be acquired during the project are currently in shortage & in great demand in industry. The project will use the existing Liverpool Engine-Dynamometer &  Chassis-Dynamometer facilities in the Liverpool Powertrain Control Laboratory. For more details about the Powertrain Control Laboratory see:
        http://www.liv.ac.uk/engdept/powertraincontrol/  
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