	 Module Title:
	Vehicle Dynamics 

	Date Of Validation:
	

	Module Number
	

	Module Value:
	20

	Level:
	5

	Faculty Responsible for Delivery:
	Faculty of Applied Design and Engineering

	Prerequisites:
	Vehicle and Powertrain Technology


Aims:

1.  To understand the influences of suspension design and specification on  the ride and handling characteristics of a passenger cars  and the methods available for their analyse. 

2. To understand and analyse  the influence of  power transmission system specifications on passenger car fuel efficiency and  performance capability.

Outcome Statements:

Upon successful completion of this module, the student will be able to demonstrate:

1. The ability to analyse the fundamental factors influencing  the ride and handling of passenger cars and to specify vehicle suspension parameters to achieve the desired vehicle behaviour 

2. The ability to analyse  and compare  the influence of  power  transmission and energy recovery systems on the  performance and  fuel efficiency of passenger cars.

Indicative Content:

· Suspension as a kinematic system 

· Primary and Secondary vehicle ride

· Tyre performance and power losses

· Bicycle model behaviour 

· Load transfer under longitudinal and lateral acceleration 

· Damping 

· Drives and transmissions

· Matching of engine and transmissions for efficiency or dynamic performance 

· KERS  for improved efficiency 

· Handling/comfort compromise

· Vehicle acceleration against resistive loads

 Teaching and Learning Strategy:
	
	Hours



	Lectures:
	40

	Laboratory (supervised):
	20

	Tutorials/examples:
	

	Student private  study:
	140

	
	

	TOTAL
	200


Implementation:
The module will be implemented though a structured programme of lectures and student centred assignment work and practical exercises 

Assessment:

Examination
 50%  

Assignments
 50%

Elements of each outcome will be assessed by examination and coursework.

	Outcomes
	Assessment Criteria                                                              

To achieve each outcome a student must demonstrate the ability to:

	1. The ability to analyse the fundamental factors influencing  the ride and handling of passenger cars and to specify vehicle suspension parameters to achieve the desired vehicle behaviour 


	Analyse suspension design and setup parameters of  specified vehicles and suspension systems to enable the   prediction of ride and  handling to be undertaken and verified both practically and theoretically.

	2. The ability to analyse and compare  the influence of  power  transmission and energy recovery systems on the  performance and  fuel efficiency of passenger cars.


	Predict and verify the performance capability of specified vehicles to optimise  transmission specifications for maximum fuel efficiency.


Reading List:

Essential:

	Bastow, D, Howard, G and Whitehead, J
	Car Suspension and Handling, 4th ed. 

(Society of Automotive Engineering  2004)

	Heisler, H
	Advanced Vehicle Technology

(Arnold 1997)

	Dixon J
	Tires, Suspension and Handling

 2nd Ed  (Society of Automotive Engineering 1996)




Background:

	Haney P
	The Racing & High-Performance Tire

(TV Motorsport  2003)


	Milliken W

Milliken D 


	Race Car Vehicle Dynamics 

(Society of Automotive Engineering 1994)



	Rowley, W
	An Introduction to Race Car Engineering  3rd Edition  

(Rowley Race Dynamics, 2005)

	Holmes, R
	The characteristics of Mechanical Engineering Systems

(Pergamon 1977)


PHYSICAL Resources:

· Rolling road dynamometer

· PCs and software including MS Office, Mitchell WinGeo 3

· Instrumented cars for testing 

Room Requirements:
· MTGO9

· MTB01

· Pembrey Vehicle  Dynamics Centre 

· Lecture Rooms 

Staff Resources:

Module co-ordinator:

Roger Dowden 

Staff delivering this module:
Roger Dowden 

                                                           Mark Sandford

