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Simulink Exercise: simulation of vehicle accelerating under full power
In this model we will simulate a vehicle accelerating assuming a perfect gearbox which allows the engine to give full power as long as friction at the wheels is not broken.

The formula for tractive force is 
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      when limited by friction and
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    when limited by power

An alternative way of expressing this is 
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Now the aerodynamic drag is 
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The accelerating force is given by
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Accelleration is given by
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Given a vehicle with the following characteristics use simulink to create a simple acceleration model. Compute the time to complete 100m from a standing start.  

	Mass
	M
	350Kg

	Power
	P
	130kW

	Coefficient of Drag
	Cd
	.6

	Frontal area
	A
	.3

	Coefficient of friction
	
	.9

	Weight split to rear
	
	.6

	Gravitational constant
	g
	9.81

	Density of air
	
	1.223


Key Questions : Is this vehicle faster than Hussein bolt (9.4s)?,  What increase of power would give a 3% degrease in the 100m time?

You are to deliver a disk containing a simulink model of the acceleration process  and a report outlining your findings . The report should contain:

· an introduction to the problem and simulink, 

· a description of the method used to simulate the problem – which includes a  a description of the model itself.  

· A results section which shows graphs etc  .  Ideally you should produce a graph of  100m time (Y axis) against Engine power (X Axis).

· A conclusion which answers the research questions

Extras :  Study and incorporate weight transfer into your vehicle.   The wheelbase is 2.1m and the height of the Centre of Gravity is .45m.
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