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Engines and Automotive Research Area

Automotive systems are undergoing revolutionary changes in the way they are designed,
tested, manufactured, and operated. In modern day vehicles, there are over two thousand
components supplied by different organizations so each change in one subsystem ripples
through the industry to bring about changes in all other subsystems. Here are just a few of
the significant developments that are transforming automotive systems:

- The escalating price of gasoline and concern about the environment are leading to
the emergence of hybrid vehicles. Vehicles with hybrid electric and combustion engines
are being purchased at an increasing rate. In order to optimize the efficiency of these
vehicles, advanced powertrains must be developed to control the utilization of the power
produced by the hybrid engines.

- Recent advances in engine fuel injection technology have led to a quieter
combustion process, which heightens our awareness of all other sources of noise in the
engine and powertrain such as gear rattle. As global automotive competitiveness
increases, manufacturers must develop new noise control methodologies to satisfy
customer demands for quieter vehicles.

- Consumers place a high value on new safety features that are being developed for
passenger cars and trucks. The durability of tires is one of the primary factors affecting
vehicle handling and safety. Only 1 out of 5 automobile owners check their tire
pressure on a regular basis. New technologies for monitoring and predicting tire
reliability are being developed to make vehicles safer.

- Global competitiveness is requiring automotive manufacturers and suppliers to
think differently about every aspect of the vehicle development process. For example,
trial and error methods for design are gradually being replaced with more focused testing
in conjunction with model-based simulation techniques.

- The commercial sector is developing new technologies for managing their
automotive fleets. For example, the trucking industry is increasingly concerned with
downtime because profits are lost when trucking companies cannot make deliveries on
time. By monitoring the vehicle as it operates, defects in the wheel, driveline, and in
other areas can be detected to avoid costly downtime.

- The military sector is also advancing the state of the art in automotive technology in
order to support ground forces as they combat new threats to national security. The
Department of Defense presently spends approximately 15% on maintenance and those
costs are rising. These high costs are preventing the military from procuring new
equipment. In order to reduce maintenance costs and safeguard personnel, methods for
monitoring and predicting the future reliability of ground vehicles are being implemented
to enable condition-based maintenance.

Unique, experimental facilities at Herrick Laboratories include: TPTA (Tire Pavement
Testing Apparatus); engine dynamometers; tire roller; 2 post shaker, etc.

Faculty of Engines and Automotive Research Group:
Dr. Galen King, Dr. Greg Shaver, Dr. Peter Meckl, Dr. Charles Krousgrill,
Dr. Patricia Davies, Dr. Anil Bajaj
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