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[bookmark: _Toc25273359]Abstract
[bookmark: _Toc25273360]Aims
The aim of the project is to design a single seater car with an electric powertrain to compete in hillclimbs and sprints in the new Electric vehicle class. The tub of the car is Jacques Villeneuve’s old formula 3 tub, which the rest of the car will be designed around.
[bookmark: _Toc25273361]Objectives
· To work in separate groups on different areas of the car
· To meet all the milestones along the way
· To come up with a viable design at the end of the project, which could potentially be produced.
· To measure our success, our aim is to produce a model which performs competitively against its real-life counterparts on the simulator




[bookmark: _Toc25273362]Teams
· Aerodynamics
· Chassis
· Powertrain
· Simulation
[bookmark: _Toc25273363]My Group
I am in the Simulation group which involves us taking the information provided to us by the other groups, say aerodynamics for instance and inputting it in the simulator software, to test whether the data they’ve given us is effective or not. There are 2 types of testing involved; Driver in the loop and driver out the loop.  Driver in the loop involves us driving the car in the simulator, whilst driver out of the loop is a theoretical fastest time calculated by the computer.  In my group there are just two members, myself and Owain Phillips.
[bookmark: _Toc25273364]Roles within the group
As there are only two members in our group it was easy to decide what tasks we would complete. We both undertook the Belbin test; my results can be seen below:

[image: ]
Mine and Owain’s Belbin tests were quite different as I scored higher in the Shaper, Plant and Resource Investigator areas whilst he scored higher on the Monitor evaluator and Complete Finisher. Therefore, it was decided that I would take the lead in our group, leading the direction of our input into the project whilst Owain would give constructive criticism and fine tune the work we complete ensuring it is perfect without any mistakes. 
	Roles:
	Christian Parry
	Owain Phillips

	Running/modifying the model in base performance simulator.
	Run the ‘driver out the loop’ simulations using optimum G lap simulator

	Test driving the model to acquire data
	Researching inputs required to create a functioning model in base performance simulator

	Leading the overall direction of the project, communicating between all of the groups
	To overlook the calculations involved in the project



Due to me being the team leader and leading meetings involving all of the groups, I am required to be fairly confident and outgoing.  In the role of test driving the simulator model, I must also be able to come up with ideas as to how we can improve the model and improve the driveability, as well as reducing lap times, whether this is adjusting the aerodynamics or changing the tyre pressures on the model.  I think I am well suited to being the team leader for this project, as when we completed the self-assessment in class my perception of myself is that I am neither a Type A nor a Type B personality, therefore I am naturally suited to being a leader. 


[bookmark: _Toc25273365]Group Tasks
	Task
	Time

	Team Meetings:
Weekly meetings held
	25 hours

	Optimum G Lap Simulations:
Driver out the loop simulating, using quite crude data
	20 hours

	Learning the basics of creating models in Base Performance simulator:
Looking through the HDV files to understand where all the data must be inputted
	5 hours

	Inputting and testing motor 1
Create an excel table to map out the rpm/toque curve, then input the data into the handbrake software which can then be imported into base performance simulator
	15 hours

	Inputting and testing Aero package 1 
Taking a coefficient of lift provided to us by the aero group and doing calculations to work out the aero inputs for base performance simulator
	15 hours

	Preparing for Viva Presentation 1
Preparing for the first Viva, covering all the work we have done up to this point
	10 hours

	Inputting and testing gear ratios
Taking the gear ratios provided to us by powertrain group and inputting them into base performance simulator
	15 hours

	Inputting and testing Brakes
Testing the different types of brakes that chassis group has chosen to see which perform the best
	10 hours

	Inputting and testing tyres
Testing the 3 tyres provided to us by chassis group to see which tyres perform the best
	10 hours

	Inputting and testing motor 2
Create an excel table to map out the rpm/toque curve, then input the data into the handbrake software which can then be imported into base performance simulator
	10 hours

	Inputting and testing Aero package 2
Taking a coefficient of lift provided to us by the aero group and doing calculations to work out the aero inputs for base performance simulator
	10 hours

	Inputting and testing suspension
Learning how to create a suspension package for base performance simulator and then inputting the data given to us by the chassis group
	30 hours

	Testing final model
Once we have a completed model, then we will be able to test it on the different hillclimb tracks, tweaking the settings to achieve an optimum package 
	5 hours

	Preparing for group project report and final viva
Bringing together all the work we have completed over the year and presenting it
	20 hours



Costing – due to my area of the group project not having anything physical to buy, the only cost associated with the simulation group is the cost of the Base Performance Simulator software, I cant find a specific price however if I compare it to other simulators around then it would be around the £50,000 area. If you look at another simulator company which has prices listed, you can have a rough estimate of how much it would cost.
CXC Simulators are another company which produce simulators and their website includes prices for all their simulators:
https://www.cxcsimulations.com/purchase/
(accessed: 21/11/19)
Special equipment – the only special equipment required is the simulator and then the different types of software required to edit data for base performance simulator. Fortunately, we aren’t confined to testing solely on the simulator at the university, as we have our own crude simulator set up at home that we can quickly set up to test any changes made to the model.  This setup is a Thrust master TCX Pro wheel and pedals, (http://www.thrustmaster.com/products/tmx-pro accessed: 21/11/2019) which means we have a fairly accurate way of testing the model at home.  
Milestones – 
December 13th: Aero package 1, Motor 1 and gear ratios all sorted and working on the model
January 20th: Brakes and tyres selected for the model
February 20th: Final Motor selected, and best aero package installed on the model
March 10th: Model completed
Gateway objective – the gateway objective for our project is to have both the motor 1 and aerodynamic package 1 installed on the simulation model by the time we must present our first viva. I feel like this is a realistic target as we will have a lot of work to do learning how to modify the data on the simulator and before that completing the driver out the loop testing. If we reach this point of the project and we haven’t managed to at least get these 2 objectives completed then we will be severely behind schedule and this will result in us not getting the overall model completed by the final Viva date. 


[bookmark: _Toc25273366]Risks
There are 2 main risks associated with the simulation side of this project, although they are both similar. The first risk is that we get given data by a group that is either wrong from the outset, or is correct at the time I receive it but they then change their mind and choose something else whilst we are testing the original data given to us. This could result in being a costly mistake as a lot of time could be wasted due to lack of communication, with us testing wrong data the entire time.
The second risk is where we make a mistake, for instance with the aerodynamics on the model when we get given a Co-efficient of lift we must then calculate a figure to use in the simulator based on the centre of aerodynamic pressure.  If we made a mistake in the calculations and continued to work with those numbers, then it would result in false readings.
[image: ]To combat these 2 risks, we will have to maintain a high level of communication between everyone involved.  So far, the simulation group have led meetings involving all the groups which means we are kept up to date with any changes that may occur in the data provided to us. This also means that we can relay what is and is not working on the model, so the respective groups can go away and come back with an alternative. To try and stop ourselves making mistakes when manipulating the data to insert it into the simulator software we have been double checking the sim results compared to real life results. For example, with the Aero package one, we used the data given to us and calculated the loads we would expect to see at 160kph.  We then did our calculations and tested the model in the simulator and compared our results to the real-life results, and we were pleased to see that they were very close. The screenshot below shows how we got results close to the expected results, which show our calculations were correct.








The other risk associated with our project, is if we make a mistake when altering some data on the HDV file for the model, which is the piece of code which controls the whole car, then the model might stop working when trying to load it up in the simulator software. This could prove to be a costly mistake as we would then have to comb through the HDV file looking for any obvious mistakes, which would be very time consuming. 
To try and stop us making mistakes like this and to reduce the risk when altering the data in the HDV file we are completing change logs, so every time we alter the HDV file we write down exactly what we’ve changed and what the original code was; that way if we try to load the model and it crashes we can go back to the exact bit of code we’ve changed and adjust it. For example, in the HDV file, if you want to put a little note next to something then you type // before it and it will ignore whatever is typed after, so it could be a simple mistake where we put a note and forget to put // and that would crash the model.
If we make a big mistake and still can’t figure out what is wrong with it even after looking at our change logs, then we have added security by saving each iteration of the model in a separate area, so we can just retrieve the models data before it crashed.

[bookmark: _Toc25273367]Gantt Chart
[image: ]As there are only 2 members of our simulation group, I have just produced a Gantt chart showing all of the targets that we must complete.  The tasks required to be completed will involve both of us working on them, with me inputting the data into the simulator software, as it is on my laptop. The work will be shared out between us. I couldn’t make a more specific Gantt chart as for the future targets such as the suspension and tyres, I am not quite sure how we will convert the real data into the simulation software, therefore I have been quite lenient with the time scales.  For example, I set the Gateway as 01/12/2019 for achieving the first motor selection and modelling the aero, and as of 21/11/2019 we have already achieved this gateway target, which means we are on track with the rest of the project.

I have also added a final target deadline for model completion as if we have completed it by 10/03/2020, then we will be able to present the final completed model in our viva presentation. We should be able to keep on track to this final deadline as I have set milestones along the way which must be met to stay on track.

[bookmark: _Toc25273368]Conclusions
[bookmark: _GoBack]Hopefully the project is a success, and the model that we produce using the data given to us is competitive in comparison to the National A hillclimb cars that are competing today. This project should be an interesting one, as electric hillclimb cars have the potential to go even faster than ICE powered cars, due to all the torque being available instantaneously.  An example of a successful electric powered hillclimb car would be the Volkswagen IDR which broke the Pikes Peak International hillclimb record, (https://www.youtube.com/watch?v=QnH15dejp0s) (accessed 21/11/19), the car then went on to break the record at Goodwood Festival of Speed as well; this shows the potential in electric powered hillclimb cars.
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