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Abstract
This year we were given the challenge of working together to plan how we would build an electric hill climb car. We were given a formula 3 tub for a chassis and we must then plan how we would build the car from the ground up. Our year group was then split into subgroups; aerodynamics, powertrain, simulation and chassis and suspension and in these subgroups had to focus on how we would go about creating the electric hill climb car. However, in the subgroups we also had individual roles and responsibilities we had to look after. I was put in the Powertrain group therefore we had devise a suitable method of powering the car and any other areas we cover. We would have regular meetings with the entire group on Mondays and separate meetings for our powertrain group on Tuesdays to discuss what we were going to be doing every week to gain progress.
Team Members
Steffan Robinson- Cooling
I had the responsibility of keeping the working parts of the vehicle cool. These included the motor, energy storage system and controllers. It will be difficult to do much until these three components are chosen because then I can work out how much heat each of the three components are releasing in a set time. The energy storage system will include one of the following; batteries, capacitors or a combination of the both and would need a lot of research into how to cool them. I had the responsibility of finding out average temperature ranges of motors and batteries/capacitors to see in what range of temperature they would perform at their optimum. I would need to calculate how much heat we would have to lose per run in order to get an accurate representation of what the cooling system included. For example, if there is need for a radiator because we are running for such a short amount of time. 
Belbin’s test is a behavioural test, which get identified as “team roles”. There are nine team roles altogether, but one person is not a specific role, they can be two or three. It helps to identify strengths and weaknesses to help self-reflect and improve team coordination. If a team has all these roles it can operate very effectively.
In any of these roles you need multiple skills and personality traits, however for cooling I think being able to work in pairs or as a team is key because I’ll be combining my area with others, for example George, Reza and Tim to work together to find the best solution for cooling their area. My role will also require good mathematical skills to calculate different values for cooling such as heat to lose, flow rate, etc. Another skill that will be useful is problem solving this will be key when creating the cooling system itself, for example whether a radiator is needed, whether we can only air cool, or whether we need an active cooling system at all. A personality trait required for this role will be patience because of the variety of options to use and also the amount of calculating required. I feel I have these skills and personality traits to a good standard making it a good fit for me. We can also reference the Belbin’s model we did in class to the skills and traits that will be useful for my role. In the Belbin’s test for team worker I scored 16 marks, the average being 10.9, this illustrates that my team working skills are very high and I am more than comfortable working with anyone to help understand or complete tasks. I also scored above average in plant, this illustrates that I am creative can contribute good ideas and am able to solve difficult problems. However, this does allow a weakness in which I can be too preoccupied to communicate effectively and sometimes this can be the case. 
Dan Wilcox- Duty Cycle
Dan oversaw duty cycle which was essentially the conditions the car had to work under. For example, average run time, number of corners of tracks, wheel speed, average speed, top speed, record run times, etc. It would be important also to find out the time in between runs so that we can make sure it would be possible to recharge the energy storage system sufficiently. 
George Dalton Brown- Controllers
George oversaw controllers, his responsibility would include looking into different controllers for example motor controllers, chassis controllers and temperature sensors. The temperature sensor will help play a part in the cooling as well to make sure everything stays at optimum temperature and nothing gets too hot.
Tim Stanbury- Energy Storage
Tim oversaw the energy storage situation, his responsibility was to determine which of the three energy storage systems worked best; batteries, capacitors or a combination of the both. He also had to determine how much energy we would need during a run also a run and a half for example if there was a crash ahead of us. It was important that Reza and Tim worked together because they would need to find a motor to match the discharge rate of the energy storage system so that it would perform at its optimum. Tim would also have to have a solution of how we would charge the energy storage system.
Jeff Ellis- Transmission
Jeff oversaw the transmission side of the car. His responsibility was to decide whether we would have four-wheel drive or two-wheel drive. He would also need to investigate differentials and drive shaft, along with what gear ratios we would want. This might end up being different depending on the course. Another area to investigate would be torque vectoring and the advantages of these.
Reza Shafie-Pour- Motors
Reza oversaw motors and had the responsibility of finding an adequate motor for us to use to drive the car. He also needed to find one, as mentioned, that would be applicable to work alongside the energy storage system we would choose to give us the best performance for our car.

Pete Olliffe- Health, Safety and Regulations 
Pete would look over all the rules and regulations of hill climb racing and electric vehicle requirements also the regulations of our car and whether or not ABS and traction control, torque vectoring etc would be allowed for us to use. His information would then help George decide a suitable motor controller.

Group Tasks and associated timings

	Task Name
	Duration
	Start
	Finish
	Resource Names

	Team Meetings
	126.13 days
	Mon 30/09/19
	Tue 24/03/20
	

	   Team Meetings 1
	1 hr
	Mon 30/09/19
	Mon 30/09/19
	

	Duty Cycle
	120.63 days
	Mon 07/10/19
	Mon 23/03/20
	Dan W

	   Track research
	5 hrs
	Mon 07/10/19
	Mon 07/10/19
	

	   Record runs
	2 hrs
	Mon 07/10/19
	Mon 07/10/19
	

	   Research Top Speeds
	3 hrs
	Mon 14/10/19
	Mon 14/10/19
	

	   Calculate average speed
	2 hrs
	Mon 14/10/19
	Mon 14/10/19
	

	   Time on Throttle
	4 hrs
	Mon 28/10/19
	Mon 28/10/19
	

	   Calculate wheel speed
	2 hrs
	Mon 04/11/19
	Mon 04/11/19
	

	   Heat loss
	6 hrs
	Mon 04/11/19
	Mon 04/11/19
	

	   Group Project week 
	20 hrs
	Mon 04/11/19
	Wed 06/11/19
	

	   Viva preparation
	5 hrs
	Mon 25/11/19
	Mon 25/11/19
	

	   Testing
	30 hrs
	Mon 03/02/20
	Thu 06/02/20
	

	   Report
	5 hrs
	Mon 02/03/20
	Mon 02/03/20
	

	   Final viva
	5 hrs
	Mon 23/03/20
	Mon 23/03/20
	

	Motors
	39.75 days
	Mon 07/10/19
	Fri 29/11/19
	Reza SPM

	   Identify power and torque requirements
	3 hrs
	Mon 07/10/19
	Mon 07/10/19
	

	   Finalize motor choice
	2 hrs
	Mon 14/10/19
	Mon 14/10/19
	

	   work with group on power storage solution
	6 hrs
	Fri 01/11/19
	Fri 01/11/19
	

	   cost motors
	6 hrs
	Mon 07/10/19
	Mon 07/10/19
	

	   meet with chassis group to determine motor and battery positioning
	12 hrs
	Wed 16/10/19
	Thu 17/10/19
	

	   run FEA on rear subframe and motor cage
	22 hrs
	Wed 27/11/19
	Fri 29/11/19
	

	   perform shakedown runs at various circuits and tracks
	20 hrs
	
	
	

	Cooling 
	96 days
	Mon 07/10/19
	Mon 17/02/20
	Steffan R

	   Cooling in EV's
	4 hrs
	Mon 07/10/19
	Mon 07/10/19
	

	   High performance EV's
	4 hrs
	Mon 14/10/19
	Mon 14/10/19
	

	   Emrax Motors
	5 hrs
	Mon 21/10/19
	Mon 21/10/19
	

	   Radiators
	5 hrs
	Mon 18/11/19
	Mon 18/11/19
	

	   Cooling for battery
	5 hrs
	Mon 02/12/19
	Mon 02/12/19
	

	   Basic cooling understanding 
	2 hrs
	Mon 09/12/19
	Mon 09/12/19
	

	   Finding a pump
	3 hrs
	Mon 06/01/20
	Mon 06/01/20
	

	   Calculating amount of water/coolant
	5 hrs
	Mon 13/01/20
	Mon 13/01/20
	

	   Mapping the system
	50 hrs
	Mon 20/01/20
	[bookmark: _GoBack]Mon 03/02/20
	

	   Piping
	8 hrs
	Mon 17/02/20
	Mon 17/02/20
	

	Batteries
	128.75 days
	Mon 09/09/19
	Thu 05/03/20
	Tim S

	   Research of energy storage
	10 hrs
	Mon 09/09/19
	Tue 10/09/19
	

	   Finding the batteries
	5 hrs
	Mon 16/09/19
	Mon 16/09/19
	

	   Identify quantity and parameters
	6 hrs
	Mon 23/09/19
	Mon 23/09/19
	

	   Create CAD model
	15 hrs
	Mon 30/09/19
	Tue 01/10/19
	

	   Buy the batteries
	2 hrs
	Mon 02/12/19
	Mon 02/12/19
	

	   Test the batteries
	20 hrs
	Mon 13/01/20
	Wed 15/01/20
	

	   fit the battery packs into the car
	30 hrs
	Mon 02/03/20
	Thu 05/03/20
	Tim S

	Transmission
	90.5 days
	Mon 09/09/19
	Mon 13/01/20
	Jeff E

	   Calculate Gear Ratios
	2 hrs
	Mon 09/09/19
	Mon 09/09/19
	

	   Decide whether multiple gears required
	2 hrs
	Mon 16/09/19
	Mon 16/09/19
	

	   Choose gearbox type
	2 hrs
	Mon 23/09/19
	Mon 23/09/19
	

	   Select gear sizes
	6 hrs
	Mon 25/11/19
	Mon 25/11/19
	

	   Select shaft sizes
	4 hrs
	Mon 09/12/19
	Mon 09/12/19
	

	   Model gearbox assembly
	15 hrs
	Mon 16/12/19
	Tue 17/12/19
	

	   Analyse Model
	15 hrs
	Mon 06/01/20
	Tue 07/01/20
	

	   Size driveshafts and joints
	4 hrs
	Mon 13/01/20
	Mon 13/01/20
	

	Health, Safety and Regulations
	39 days
	Mon 07/10/19
	Thu 28/11/19
	Peter O

	   Investigate Existing Electric Car Technical Regulations for hill climb 
	4 days
	Mon 07/10/19
	Thu 10/10/19
	

	   Research Battery and electrical safety regulations for road vehicles
	4 days
	Fri 11/10/19
	Wed 16/10/19
	

	   Model battery packs to fit in cad model
	14 days
	Mon 21/10/19
	Thu 07/11/19
	

	   Monitor and advise on legality of developments throughout the project
	20 days
	Fri 01/11/19
	Thu 28/11/19
	

	Controllers
	101 days
	Mon 14/10/19
	Mon 02/03/20
	George DB

	   Enquire about motor choice
	1 hr
	Mon 14/10/19
	Mon 14/10/19
	

	   Research compatible controller solutions
	3 hrs
	Mon 21/10/19
	Mon 21/10/19
	

	   Find additional sensor/feature regulations
	1 hr
	Mon 28/10/19
	Mon 28/10/19
	

	   Find additional sensors and additional features controllers
	8 hrs
	Mon 04/11/19
	Mon 04/11/19
	

	   Install all parts
	30 hrs
	Mon 13/01/20
	Thu 16/01/20
	

	   Test parts
	4 hrs
	Mon 03/02/20
	Mon 03/02/20
	

	   Test car as a whole 
	8 hrs
	Mon 02/03/20
	Mon 02/03/20
	


[image: ]Personal Tasks and Milestones
*4 we did calculate that the heat to lose per run would be around 3543.5kJ
Bill of materials
Due to the fact a lot of the cooling calculations are ongoing or are going to be done soon it is quite difficult to create a bill of materials. However, I can give good estimations into how I think the cooling system will be run and can make an educated guess into how much I think it will cost.
	Component
	Quantity
	Cost (£) (each)

	Pump 
	2
	£50

	Plastic reservoir (15L)
	1
	£15

	Coolant (5L) (one run)
	3
	£15


 
I would try to get a cost of the pipe work for the cooling to travel around but as we don’t know where the batteries are going to be placed I am unable to make even an estimation on how much length of piping would be required for the vehicle.
Significant milestone- Gateway objective 
There were a couple external milestones in this project that influenced my area of the project, this includes the choosing of the motor and energy storage system because without those I couldn’t make any significant calculations only educated guesses. I needed the specs of these to get a better understanding of the heat they would produce during a run which would then give me crucial information on how much, if any, cooling I would need to keep both at optimum temperature. Once I knew these I decided to go with liquid cooling because air cooling alone wouldn’t be enough which could cause the problem of overheating leading to a drop in performance. I feel that deciding to go with liquid cooling was a good gateway objective because it gives a much greater understanding to me for what needs to be done soon. I also need to make sure that at this point all my tasks and calculations have been done correctly and have been done to the best of my ability because this is a very key milestone and one that could have a massive effect on the car if not done successfully. I also feel that at this point I had been given the relevant information, from other members of the group up, to make a critical decision on the cooling system. I also had plenty of time after this decision to review everything and to make sure everything had been done accordingly.
Areas of concern
Overheating
[image: ]Overheating was always going to be the biggest concern in my opinion because of the fact we were using electric motors and batteries rather than an ICE. It is one I’m going to try and mitigate as much as possible. Electric motors differ to an ICE because as the temperature increases in an ICE the performance stays relatively the same until a certain point, however with an electric motor as temperature increases performance decreases rather rapidly. Even though we will be running a much more powerful motor here is an example of temperature effect on motors: [1]
As you can see heat has a significant effect on motor performance and therefore amplifies the significance of having a proper cooling system to maintain an optimum temperature for them to operate at. The reason for deciding liquid cooling was to mitigate the risk of overheating as much as possible because there would be a constant flow of cool liquid flowing around all the components at a flow which suited them all. For instance, the motor needs a flow rate of 6-8l/min of coolant flowing around it and we have therefore decided we need to get an 8l/min pump because we will be pushing the motors to the maximum. With air cooling alone I found that this would not be suitable enough and would’ve not mitigated the risk of overheating in the components and could cause a big failure during a run.
Cooling between runs
Another area of concern was cooling between runs. We needed to get the temperature of the car down as quickly as possible to be able to get fit for the next run. The battery pack would be recharged in between runs and therefore require external cooling from somewhere to keep them cool. We found out that there was around an hour between runs therefore we could cool the car externally through the likes of fans or dry ice, to get it back down to its optimum temperature as quickly as possible. The dry ice could be placed in the side pods and towards the rear of the car to help cool the battery pack and motor. This would mean that we won’t have to keep the car running in between runs and waste charge, we could turn it off and use external cooling to help. This also gives us a window of opportunity to replace the coolant in the reservoir that has been heated up with fresh cooler coolant. This would then mitigate the risk of sending the car back out for a run when the components like the motor and batteries haven’t finished cooling down which again could cause a failure during the run and could cause damage to the motors and batteries because of the extreme heat they would be operating at.



[image: ]Overall Summary- Group Gantt Chart

[image: ]Personal Gantt Chart
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ID Task 

Mode

Task Name Notes Duration Start Finish Predecessors Resource Names

1 Cooling in EV's Research into everyday EV cooling systems 4 hrs Mon 07/10/19Mon 07/10/19

2 High performance 

EV's

Research into EV's like Volkswagen IDR, Tesla and Rimac to gain a better 

understanding of concept systems

4 hrs Mon 

14/10/19

Mon 14/10/19

3 Emrax Motors Research into the motor that has been chosen and find out the most effective 

way to cool it 

5 hrs Mon 

21/10/19

Mon 21/10/19

4 Heat to lose per run Use graphs for 268 motor to calculate heat generated to help calculate coolant 

required

6 hrs Mon 

28/10/19

Mon 28/10/19

5 Time between runs Try to discover an accurate time in between our runs to help us know if active 

cooling is required at all or whether cooling it when it gets back from its run is 

effective enough

1 hr Mon 

28/10/19

Mon 28/10/19

6 Liquid/Air cooled? Using information from emrax try to discover now whether liquid cooling or air 

cooling alone will be enough

10 hrs Wed 

30/10/19

Thu 31/10/19

7 Group Gantt Chart  Try to discover the best time to get together and bring the gantt chart together 2 hrs Mon 

11/11/19

Mon 11/11/19

8 Group Gantt Chart  Assemble group gantt chart 4 hrs Mon 18/11/19Mon 18/11/19

9 Complete Planning  Complete our own planning and also group planning 15 hrs Thu 21/11/19 Fri 22/11/19

10 Write presentation Create and practise Presentation  8 hrs Mon 25/11/19Mon 25/11/19

11 Viva Group and individual presentation 1 hr Wed 04/12/19Wed 04/12/19

12 Radiators Discover if there are any need for radiators or whether we can use a type of 

reservoir and pump coolant around the system without one....

5 hrs Mon 

18/11/19

Mon 18/11/19

13 Cooling for battery Research and plan best way to cool the battery 5 hrs Mon 02/12/19Mon 02/12/19

14 Basic cooling 

understanding 

Now have an understanding of how the cooling system should look and map 

out like

2 hrs Mon 

09/12/19

Mon 09/12/19

15 Flow rate Find a sufficient flow rate in order to find a pump adequate for our system 6 hrs Mon 16/12/19Mon 16/12/19

16 Finding a pump Find a pump adequate for our system 3 hrs Mon 06/01/20Mon 06/01/20

17 Calculating amount of

water/coolant

calculate amount of coolant/ water required to go into the reservoir and that 

matches the speed of the pump

5 hrs Mon 

13/01/20

Mon 13/01/20

18 Mapping the system Creating a design in solidworks to accurately map our system 50 hrs Mon 20/01/20Tue 28/01/20

19 Piping Looking into the best solution for the piping around the car  8 hrs Mon 17/02/20Mon 17/02/20

20 Purchasing Purchasing, pumps, pipes and reservoir and maybe radiator. The estimation 

comes from whether or not a radiator is required and how much piping is 

required, both of which currently unknown

12 hrs Wed 

19/02/20

Thu 20/02/20

21 Report writing Write report 20 hrs Thu 20/02/20 Mon 24/02/20

22 Testing Testing the car to see if the cooling system is sufficient enough 20 hrs Mon 09/03/20Wed 11/03/20

23 Group Report Submit final report of our group project 2 hrs Mon 23/03/20Mon 23/03/20

F S S M T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W

18 Nov '19

25 Nov '19 02 Dec '19 09 Dec '19 16 Dec '19 23 Dec '19
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TABLE 4. Change in Motor Characteristics.

[ o o] _erse | o |

No Load Speed ny 3160RPM 3979 RPM

No Load Angular Velocity @, 331rads 417 radis
Locked Rotor Current L, 407A 289A

Locked Rotor Torque~~ Tu 288Nm 1.65Nm
Terminal Resistance Rt 0590 0830

Valtage Constant Ke 0071 V/(rad/s) 0.057 Vi(rads)
Torgue Constant Kr 0071Nm/A 0057 Nm/A
Motor Regulation Ry 1111RPMNM 2412 RPMNm

Figure 5. Motor Performance Comparison @ 25°C and 125°C
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If's interesting to note how much the performance
changes with a given increase in motor temperature.
Although the analysis is helpful in understanding the
‘phenomenon, it’s by no means perfect. There are a few
things to keep in mind, for example.

1) We assumed a stabilized 100°C rise on all com-
ponents of the motor. In practice, the various motor
components will stabilize at different temperatures, with
the wound motor armature being the highest.

fects_on_dc_motor_perform:

— + @ / Efittopage

TEMPERATURE EFFECTS ON

MOTOR PERFORMANCE

3) The true thermal model of a DC motor is
extremely complex. Its very difficult to obtain exact
values theoretically, as there are just too many
variables to consider.

The preceding first approximation analysis however, is
very helpful in applying the motor and understanding
its limitations in a particular application.

Motor Constants and Maximum
Output Power

Rarely, if ever, is a motor operated at the maximum pow-
er point for very long. With the exception of very small,
low power motors, most cannot be operated confinuous-
Iy at the mazimum power point without exceeding the
temperature rating. The equations below can be used
to determine the power at any point on the motor curve
and maximum output power.

EQUATION 6a. Motor Output Power (af any point)

= WatE

EQUATION 6b. Motor Maximum Output Power

(=) )5 1)

mi

EQUATION 6c. Motor Maximum Output Power (Theorelical)

Equations 6b and 6c illustrate the effect of motor
resistance on the output power capability of the
‘machine. Although not infuitive by looking at equation
6b, 2 higher winding resistance at an elevated
temperature is the main culprit in reducing the
‘maximum output power capability of the motor
Even though magnetic flux density is reduced at an
clevated temperature, the decrease in Ty (due to re.

x
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ID Task 

Mode

Task Name Duration Start Finish Resource Names

1 Team Meetings 126.13 daysMon 30/09/19 Tue 24/03/20

2 Team Meetings 1 1 hr Mon 30/09/19 Mon 30/09/19

54 Duty Cycle 120.63 daysMon 07/10/19 Mon 23/03/20Dan W

55 Track research 5 hrs Mon 07/10/19 Mon 07/10/19Dan W

56 Record runs 2 hrs Mon 07/10/19 Mon 07/10/19Dan W

57 Research Top Speeds 3 hrs Mon 14/10/19 Mon 

14/10/19

Dan W

58 Calculate average 

speed

2 hrs Mon 14/10/19 Mon 

14/10/19

Dan W

59 Time on Throttle 4 hrs Mon 28/10/19 Mon 28/10/19Dan W

60 Calculate wheel speed 2 hrs Mon 04/11/19 Mon 

04/11/19

Dan W

61 Heat loss 6 hrs Mon 04/11/19 Mon 04/11/19Dan W

62 Group Project week  20 hrs Mon 04/11/19 Wed 06/11/19Dan W

63 Viva preparation 5 hrs Mon 25/11/19 Mon 25/11/19Dan W

64 Testing 30 hrs Mon 03/02/20 Thu 06/02/20 Dan W

65 Report 5 hrs Mon 02/03/20 Mon 02/03/20Dan W

66 Final viva 5 hrs Mon 23/03/20 Mon 23/03/20Dan W

67 Motors 39.75 days Mon 07/10/19 Fri 29/11/19 Reza SPM

68 Identify power and 

torque requirments

3 hrs Mon 07/10/19 Mon 

07/10/19

Reza SPM

69 Finalize motor choice 2 hrs Mon 14/10/19 Mon 

14/10/19

Reza SPM

70 work with group on 

power storage solution

6 hrs Fri 01/11/19 Fri 01/11/19 Reza SPM

71 cost motors 6 hrs Mon 07/10/19 Mon 07/10/19Reza SPM

72 meet with chassis 

group to determine 

motor and battery 

positioning

12 hrs Wed 16/10/19 Thu 17/10/19 Reza SPM

73 run FEA on rear 

subfram and motor 

cage

22 hrs Wed 27/11/19 Fri 29/11/19 Reza SPM

74 perform shakedown 

runs at various circuits 

and tracks

20 hrs Reza SPM

75 Cooling  96 days Mon 07/10/19 Mon 17/02/20Steffan R

76 Cooling in EV's 4 hrs Mon 07/10/19 Mon 07/10/19Steffan R

77 High performance EV's 4 hrs Mon 14/10/19 Mon 14/10/19Steffan R

78 Emrax Motors 5 hrs Mon 21/10/19 Mon 21/10/19Steffan R

79 Radiators 5 hrs Mon 18/11/19 Mon 18/11/19Steffan R

80 Cooling for battery 5 hrs Mon 02/12/19 Mon 02/12/19Steffan R

81 Basic cooling understanding 2 hrs Mon 09/12/19 Mon 09/12/19Steffan R

82 Finding a pump 3 hrs Mon 06/01/20 Mon 06/01/20Steffan R

83 Calculating amount of 

water/coolant

5 hrs Mon 13/01/20 Mon 

13/01/20

Steffan R

84 Mapping the system 50 hrs Mon 20/01/20 Tue 28/01/20 Steffan R

85 Piping 8 hrs Mon 17/02/20 Mon 17/02/20Steffan R

86 Batteries 128.75 daysMon 09/09/19 Thu 05/03/20 Tim S

87 Research of energy 

storage

10 hrs Mon 09/09/19 Tue 10/09/19 Tim S

88 Finding the batteries 5 hrs Mon 16/09/19 Mon 

16/09/19

Tim S

89 Identify quantity and 

parameters

6 hrs Mon 23/09/19 Mon 

23/09/19

Tim S

90 Create CAD model 15 hrs Mon 30/09/19 Tue 01/10/19 Tim S

91 Buy the batteries 2 hrs Mon 02/12/19 Mon 02/12/19Tim S

92 Test the batteries 20 hrs Mon 13/01/20 Wed 15/01/20Tim S

93 fit the battery packs 

into the car

30 hrs Mon 02/03/20 Thu 05/03/20 Tim S

94 Transmission 90.5 days Mon 09/09/19 Mon 13/01/20Jeff E

95 Calculate Gear Ratios 2 hrs Mon 09/09/19 Mon 

09/09/19

Jeff E

96 Decide whetehr 

multiple gears 

required

2 hrs Mon 16/09/19 Mon 

16/09/19

Jeff E

97 Choose gearbox type 2 hrs Mon 23/09/19 Mon 

23/09/19

Jeff E

98 Select gear sizes 6 hrs Mon 25/11/19 Mon 25/11/19Jeff E

99 Select shaft sizes 4 hrs Mon 09/12/19 Mon 09/12/19Jeff E

100 Model gearbox 

assembly

15 hrs Mon 16/12/19 Tue 17/12/19 Jeff E

101 Analyse Model 15 hrs Mon 06/01/20 Tue 07/01/20 Jeff E

102 Size driveshafts and 

joints

4 hrs Mon 13/01/20 Mon 

13/01/20

Jeff E

103 Health, Safety and 

Regulations

39 days Mon 07/10/19 Thu 28/11/19 Peter O

104 Investigate Existing 

Electric Car Technical 

Regulations for 

hillclimb

4 days Mon 07/10/19 Thu 10/10/19 Peter O

105 Research Battery and 

electrical safety 

regulations for road 

vehicles

4 days Fri 11/10/19 Wed 

16/10/19

Peter O

106 Model battery packs to 

fit in cad model

14 days Mon 21/10/19 Thu 07/11/19 Peter O

107 Monitor and advise on 

legality of 

developments 

throughout the project

20 days Fri 01/11/19 Thu 28/11/19 Peter O

108 Controllers 101 days Mon 14/10/19 Mon 02/03/20George DB

109 Enquire aboout motor choice1 hr Mon 14/10/19 Mon 14/10/19George DB

110 Research compatible 

controller solutions

3 hrs Mon 21/10/19 Mon 

21/10/19

George DB

111 Find additional 

sensor/feature 

regualtions

1 hr Mon 28/10/19 Mon 

28/10/19

George DB

112 Find additional sensors

and additional features

controllers

8 hrs Mon 04/11/19 Mon 

04/11/19

George DB

113 Install all parts 30 hrs Mon 13/01/20 Thu 16/01/20 George DB

114 Test parts 4 hrs Mon 03/02/20 Mon 03/02/20George DB

115 Test car as a whole  8 hrs Mon 02/03/20 Mon 02/03/20George DB

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Reza SPM

Reza SPM

Reza SPM

Reza SPM

Reza SPM

Reza SPM

Reza SPM

Steffan R

Steffan R

Steffan R

Steffan R

Steffan R

Steffan R

Steffan R

Steffan R

Steffan R

Steffan R

Tim S

Tim S

Tim S

Tim S

Tim S

Tim S

Tim S

Jeff E

Jeff E

Jeff E

Jeff E

Jeff E

Jeff E

Jeff E

Jeff E

Peter O

Peter O

Peter O
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George DB
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George DB

George DB

George DB

George DB
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