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[bookmark: _Toc25348319]Abstract
The task is to create a competitive electric hill climb car to compete in the British Hill Climb Championship. The task has been broken down into four subsections: powertrain, simulation, aerodynamics and chassis. I joined the powertrain subsection which needs to specify energy storage, motors, transmissions, cooling , controllers, health and safety, regulations and duty cycle. I took duty cycle as my responsibility as I have attended many hill climb events therefore know what conditions the car will need to undertake. 
The objective is to be the first purpose built open wheel electric car to compete in the championship and the aim is to be competitive against the top class and possibly break track records. Success will be measured by first designing an electric hill climb car, one better would be to design and also build the car, better again would be to design, build and competitively race the car in the championship.
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1. [bookmark: _Toc25348321]Introduction
The team were given some requirements. The electric system had to fit behind the Formula 3 cockpit and had to use electric motors. Other than these set terms, the team has freedom to design a competitive drivetrain. To design a drivetrain from scratch, some serious planning must take place right away.
1.1. [bookmark: _Toc25348322]General Team Roles
	Team Member 
	Responsibility

	Daniel Wilcox
	Duty Cycle

	Jeffery Elliss
	Transmission

	Reza Shafie-Pour Motlagh
	Motors

	Tim Stanbury
	Energy storage

	Steffan Robinson
	Temperature Management

	George Dalton-Brown
	Powertrain Controllers

	Peter Olliffe
	Regulations and Safety



2. [bookmark: _Toc25348323]Personality Traits For Duty Cycle
The role of Duty Cycle requires a large amount of research and a large proportion of time producing formulae on Excel to generate useful data from information found during research. The research portion of the role will be made difficult due to the scarcity of reliable information on the sport due to its relatively small popularity. Due to this lack of information, Duty Cycle will require someone who is persevering to get accurate results for the rest of the team. 
Belbin’s model (2019) suggests the ideal candidate will have some aspects of a coordinator, shaper, a bit of a team worker and an investigator. Overall, the ideal team will have near even split of the team roles and there is a trend for strong teams to have a strong coordinator. (Institute for Manufacturing, 2019)
The ideal aspects for Duty Cycle are being a respected leader helping everyone focus on their tasks as the majority of their work relies on Duty Cycle’s initial data. The Duty Cycle team member needs to be a shaper to challenge others to progress in their area. A good Duty Cycle member will be a team worker to complement the shaper aspect and not only challenge but support the member with using the initial data. The member will be an investigator to know what initial data is important to know right away and to get the project started. They will begin to look into areas of development.
Personally, I believe I do have these aspects. I am a good investigator and a good team worker to help the team progress through the project. Belbin’s model (2019) shows my largest aspect is an implementer followed by a coordinator. I agree with these behaviours but interestingly my third strongest behaviour is plant, which means I like to solve difficult problems but am a poor communicator. This is both good and bad for the job of Duty Cycle as it means useful initial data will be found quickly but how to use the data would not be discussed well with the group .


3. [bookmark: _Toc25348324]Overall Tasks[image: ]
Figure 3.0: Shows the group’s list of tasks. Produced on Microsoft Project.

3.1. [bookmark: _Toc25348325]My task
I picked Powertrain as it is the area that interests me the most. Once we had a powertrain group, we divided the subject down into different areas of responsibility and I chose Duty Cycle.
Figure 3.1 shows my list of the tasks required for Duty Cycle and I have briefly described them on Microsoft Project. I have explained and described the major tasks in more detail in the ‘Milestones’ section of this report. In the list I have included major meetings, deadlines and planned for testing. 

[image: ]
Figure 3.1: My tasks for Duty Cycle. Produced on Microsoft Project. 



4. [bookmark: _Toc25348326]Milestones 
As a group, the team has a full list of milestones shown in figure 3.0 produce on Microsoft Project to produce the Gantt chart. Some of the major milestones for the project include specifying the motors, the transmission layout, how we are going to cool the car and how we are going to store energy. 
Duty Cycle required initial data about the tracks and the level of competition we are against. Initially, I researched all the tracks in the British Hill Climb Championship to find the length and time of record runs as I set this as a benchmark. I believe the instant torque of an electric vehicle would give us a competitive edge to therefore be at record breaking level. With this data, I could calculate the average speed of the record run. After some research, I found the top speed we expect to see from the car based on record runs. 
The next big step was calculating the time on throttle. I initially looked to find data loggers to find this data but no drivers had published their numbers. Instead, I found onboard footage from each track and had to count their time on throttle and then divide it by their run time to get percentage of track run on throttle. Subsequently, I multiplied this number by the record run to find the amount of time on throttle for a record run and therefore our target. 
This data was vital for the battery member as we could cut the amount of energy required to complete a run making the car lighter and therefore quicker. As a group, we could then make a decision whether regenerative braking would be beneficial for us. I said, if we are not on throttle we are braking so could easily find the amount of time to generate power. 
With the predicted top speeds found per track and the chassis group supplying the circumference of the wheel, I could calculate the gear ratio required to reach the top speed but also keep the motor in the most effective range. I calculated the ideal ratio per track based on the speeds and supplied the data to the transmission team member. There was a difference in ratio from 4.8:1 to 2.7:1 so we agreed a changeable final drive ratio would be very useful.
The next major milestone will be reassessing the project once the design is set to see if the car is going to be competitive in the championship. I will complete tests assessing top speed, power, acceleration, power to weight and costs and compare to other cars of a similar class. 
An unseen benefit of milestones, is that to people outside the responsibility, or even the team, seeing a milestone is a good way to follow the progress of the project. (Anderson 2006).


5. [bookmark: _Toc25348327]My Significant Gateway
A significant gateway is the moving on of the project but also a point to check the work before it and also whether the project is fitting the original brief. 
A significant gateway in the Duty Cycle area of Powertrain was calculating the heat in the vehicle per run on any given course. I believe this was a gateway as I had used the research from the teams initial weeks of the project to make real calculations from the data. From this point, I could look back at the data provided by component suppliers, my data from the hill climb track statistics and the calculations based on the two. 
To progress from this gateway and inform the Aerodynamics group about the amount of cooling the car will need, I have to assess the reliability of the data and then check the calculations made to see if the result matches the technical targets. Also from this point, it is a good time to check all of the numbers calculated to observe whether the car is going to be as competitive as planned to match the initial brief of the project. 
In terms of real data, the main focus is on the run times and being competitive. However, before competitive is the actual challenge of completing the climb. I calculated the percentage time on throttle for a run and we know the power requirement of the motors and the capacity of energy in the battery. I can say as long as the components meet their specified requirements, the car will certainly complete the run. Regarding being competitive, to be completely confident is to test the numbers from battery cells, the motor and even the built car on a hill climb track. For this point in the project I have used our estimated mass including water cooling and power output from the motor to see our power to weight which can be compared to other competition cars and continually updated. The mass of water I calculated is 15Kg for the cooling system.
If the data calculated is correct, it is time to look ahead to how the project is looking compared to the brief. This is essentially stepping through the gateway. The team can together make new estimates on the cars mass, power, drag and even centre of mass. I can set up equations to make ratios of power to weight, power per cost, mass per second per run on the longest track and even pounds per second per run. 


6. [bookmark: _Toc25348328]Risk Management
Risk management requires acceptance that uncertainty exists it also requires imagination and ingenuity. If management is done properly it can prompt ‘what if’ questions and give greater confidence in estimates. (Smith, 1995, p. 42).
6.1. [bookmark: _Toc25348329]Unreliable or Limited Data
An issue I observed is a lack of information regarding the layout of a race day in the championship. As part of Duty Cycle, I need to find the time between runs to make a judgement on how quickly the batteries have to charge. The only source of the data was a YouTube livestream (HillClimb.TV, 2019) of race days across the championship and I viewed the length of time for a car to do 2 runs. However, this data could be unreliable, if the livestream stopped to cut out lunch or a yellow flag. Therefore giving the team more time to charge than expected. The only other source would be to visit a hill climb and observe first person but this would be too late and I would miss the deadline for the data. 
Risk management comes in as, if the data is wrong it could mean the team has more or less time to charge the car and it could therefore fail to complete a run. This could mean we do not meet the performance target unless the team spends more money either on a second battery or an alternative charging system. To obtain reliable data, it would require attending a hill climb event and doing this will risk the time element of the project. I used mitigation to use the unreliable data but informed the team of this so we have considered this estimate within our data. The likelihood of the data being significantly wrong and our car not completing the run is very slim as the data can only be up to 30 minutes incorrect and the batteries have almost double the energy we initially anticipated due to requiring more current.
6.2. [bookmark: _Toc25348330]Time on Throttle 
Another risk I had to accept is the calculation of ‘Time on Throttle’. I could not find a reliable source of any data regarding throttle position on a hill climb track. I therefore had to make assumptions. I observed on board footage of cars at every track and recorded their time on throttle and divided this time by their lap run to get percentage time on throttle and therefore found our predicted time on throttle. The risk is in the assumption of grip and downforce in the track. A car with less grip due to downforce or tyre will have less time on throttle and therefore would affect our results. To mitigate this issue, I have used the greatest time on throttle as our target and have added a little extra time to comfortably meet the requirement of completing the run and also to avoid overheating as the cooling data was based on this figure. The likelihood of the data being significantly incorrect and therefore affecting our car is low, as I’ve used the extreme of the data to be safe yet still competitive as we would not be carrying a substantial increase in water in the cooling system which would negatively affect performance. 


7. [bookmark: _Toc25348331]Gantt Charts 
7.1. [bookmark: _Toc25348332]Group Gantt chart
Using Microsoft Project, the team and I have converted the list of tasks into a Gantt Chart. The useful feature of a Gantt Chart is how visual deadlines are over a list of tasks. A Gantt chart’s best feature is displaying the status of each activity at a glance . Pathak (2015) observes this feature often means it is used as a reporting tool. 
One factor I need to take into consideration is time optimism. Some members of the team could be time optimistic and may never be able to reach the deadline which could delay the entire project. To solve this, some members of the team including myself have allowed for some time to support other members. This could include calculations for the transmission member for example. 

[image: ][image: ]
Figure 7.1: Powertrain group Gantt Chart. Produced on Microsoft Project. 

7.2. [bookmark: _Toc25348333]Duty Cycle Gantt Chart
In terms of predecessors and successors, my Duty Cycle Gantt chart is in chronological order. So each task succeeds the one before it. However, using successors in a Gantt chart can be very valuable with a more populated figure. 
Successors can also be displayed using ‘activity on node’. This is another way of displaying the data on the gantt chart and a critical path can be found using this. However, it is not as visual as the Gantt chart in terms of progress of the project. 

[image: ][image: ]
Figure 7.2: My Gantt Chart for Duty Cycle. Produced on Microsoft Project. Due to formatting the meetings and some deadlines do not appear in this figure. View Figure 3.1 to see full table. 
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ID Task 

Mode

Task Name Notes Start Deadline Duration Material Cost Equipment required Resource Names

1 Course Length 

research

Research the length of each individual course in the British Hill Climb 

Championship

Mon 07/10/19 Mon 14/10/19 4 hrs £0.00Internet Research Dan W

2 Run Time Research records at each track and set this number as an ideal bench mark. Mon 07/10/19 Mon 14/10/19 2 hrs £0.00Internet Research Dan W

3 Average Speed Calculate the average speed per track on a record run and then find an average 

speed for the season. This data can be used as a target for optimum 

performance.

Mon 14/10/19 Mon 21/10/19 2 hrs £0.00Excel Calculation Dan W

4 Time on throttle  Research on board footage and data loggers to find Percentage of run on throttle

then set against the record run to find ideal run time on throttle

Mon 14/10/19 Mon 21/10/19 4 hrs £0.00Internet research 

Excel Calculation

Dan W

5 Wheel Speed Using Chassis group’s wheel specifications find the maximum rotating wheel 

speed per track based on top speed. 

Mon 21/10/19 Mon 28/10/19 2 hrs £0.00Excel Calculation Dan W

6 Calculate Gear Ratio Calculate an optimum gear ration for the transmission based on ideal top speed 

for each track to decide the best ratio per track and see benefits of changeable 

ratio per track.

Mon 28/10/19 Mon 04/11/19 1 hr £0.00Excel Calculation Dan W

7 Calculate heat from 

motors in J/S

Using Emrax 268 efficiency graphs calculate the heat generated by motors and 

apply to longest run at track to see how much cooling is required

Mon 28/10/19 Mon 04/11/19 2 hrs £0.00Internet Research 

Excel Calculation

Dan W

8 Gateway Tasks My Significant Gateway requires work to check previous numbers and sources 

but also see how the project is looking beyond this point. Make calculations 

Power to weight.

Mon 28/10/19 Mon 11/11/19 10 hrs £0.00Internet Research 

Excel calculations

Dan W

9 Find time between 

run

Find a reliable source to find how long the team has to turn the car around for 

the next run including charging battery.

Mon 28/10/19 Mon 04/11/19 1 hr £0.00Internet Research 

Research Event 

Programme

Dan W

10 Support other areas of 

powertrain

This is Group Project week therefore, I will support other Powertrain members 

with the areas of responsibility like deciding which cell to pick, whether we 

need radiators for cooling and best layout for the transmission.

Mon 04/11/19 Fri 08/11/19 20 hrs £0.00Internet Research 

Excel Calculations

Dan W

11 Group Gantt chart Discuss the group gantt chart and plan day to bring together. Mon 11/11/19 Mon 18/11/19 2 hrs £0.00Microsoft Project Dan W

12 Group Gantt Chart  Assemble group gantt chart Mon 18/11/19 Thu 21/11/19 4 hrs £0.00Microsoft Project Dan W

13 Complete planning Complete planning as a group and individually  Thu 21/11/19 Mon 25/11/19 15 hrs £0.00Microsoft Project Dan W

14 Write presentation Create and practice Presentation to time to prepare for Viva Mon 25/11/19 Mon 02/12/19 8 hrs £0.00 Dan W

15 Viva Group and individual viva presentation Wed 04/12/19 Wed 04/12/19 1 hr £0.00 Dan W

16 Simulation data Simulation group found hill climb courses so I will discuss top speed predicted, 

gear ratio and average speed

Wed 04/12/19 Mon 09/12/19 2 hrs £0.00 Dan W

17 Plan Manufacturing  Discuss and plan manufacturing prototype and even competitive car with current

designs

Mon 06/01/20 Mon 13/01/20 8 hrs £0.00 Dan W

18 Support car assembly To get the designed car to testing the car needs to be assembled so I will support

with this stage to meet deadline

Mon 13/01/20 Mon 09/03/20 30 hrs £1,000.00Workshop space 

Tools for 

assembly

Dan W

19 On target I will work with the group to predict if the current design is meeting intial targets. Mon 13/01/20 Mon 20/01/20 4 hrs £0.00 Dan W

20 Report writing Plan and write report  Mon 17/02/20 Mon 23/03/20 20 hrs £0.00 Dan W

21 Testing Once the car has been built testing an commence. Test will be on hill climb 

course. The focus being on competitiveness, but also reliability and range.

Mon 09/03/20 Mon 16/03/20 20 hrs £500.00 Dan W

22 Tuning With testing done, complete adjustments to make car competitve.  Mon 16/03/20 Mon 23/03/20 10 hrs £500.00Tools to make 

adjustments

Dan W

23 Group Report 

submission

Submit the final report for the group project Mon 23/03/20 Mon 23/03/20 2 hrs £0.00Hill Climb course Dan W

24 Team Meeting  Monday meeting with all groups to discuss amongst groups development of car. Mon 30/09/19 Mon 23/03/20 1 hr? £0.00 Dan W

46 Powertrain Meeting Tuesday meetings just powertrain group discussing tasks needed to be completedTue 08/10/19 Tue 24/03/20 120.13 days £0.00

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W
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ID Task 

Mode

Task Name Duration Start Finish Predecessors Resource Names

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

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

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

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

56 Record runs 2 hrs Mon 07/10/19Mon 07/10/19 Dan 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 28/10/19Mon 28/10/19 Dan W

60 Calculate wheel speed 2 hrs Mon 

04/11/19

Mon 

04/11/19

Dan W

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

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

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

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

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

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

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

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 07/10/19Mon 07/10/19 Reza 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  90.38 days Mon 07/10/19Mon 10/02/20

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

77 High performance systems 4 hrs Mon 

14/10/19

Mon 

14/10/19

Steffan R

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

79 Heat to lose per run 6 hrs Mon 28/10/19Mon 28/10/19 Steffan R

80 Radiators 4 hrs Mon 04/11/19Mon 04/11/19 Steffan R

81 Basic cooling understanding2 hrs Mon 

11/11/19

Mon 

11/11/19

Steffan R

82 Flow rate 4 hrs Mon 18/11/19Mon 18/11/19 Steffan R

83 Finding a pump 3 hrs Mon 25/11/19Mon 25/11/19 Steffan R

84 Calculating amount of 

water/coolant

7 hrs Mon 

02/12/19

Mon 

02/12/19

Steffan R

85 Mapping the system 5 hrs Mon 06/01/20Mon 06/01/20 Steffan R

86 Piping 3 hrs Mon 20/01/20Mon 20/01/20 Steffan R

87 Testing 3 hrs Mon 10/02/20Mon 10/02/20 Steffan R

88 Batteries 128.75 daysMon 09/09/19Thu 05/03/20

89 Research of energy storage 10 hrs Mon 

09/09/19

Tue 

10/09/19

Tim S

90 Finding the batteries 5 hrs Mon 

16/09/19

Mon 

16/09/19

Tim S

91 Identify quantity and 

parameters

6 hrs Mon 

23/09/19

Mon 

23/09/19

Tim S

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

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

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

95 fit the battery packs into 

the car

30 hrs Mon 

02/03/20

Thu 

05/03/20

Tim S

96 Transmission 90.5 days Mon 14/10/19Mon 17/02/20

97 Calculate Gear Ratios 2 hrs Mon 

14/10/19

Mon 

14/10/19

Jeff E

98 Decide whetehr multiple 

gears required

2 hrs Mon 

28/10/19

Mon 

28/10/19

Jeff E

99 Choose gearbox type 2 hrs Mon 

18/11/19

Mon 

18/11/19

Jeff E

100 Select gear sizes 6 hrs Mon 18/11/19Mon 18/11/19 Jeff E

101 Select shaft sizes 4 hrs Tue 07/01/20Tue 07/01/20 Jeff E

102 Model gearbox assembly 15 hrs Mon 

13/01/20

Tue 

14/01/20

Jeff E

103 Analyse Model 15 hrs Mon 27/01/20Tue 28/01/20 Jeff E

104 Size driveshafts and joints 4 hrs Mon 17/02/20Mon 17/02/20 Jeff E

105 Health, Safety and Regulations39 days Mon 07/10/19Thu 28/11/19

106 Investigate Existing Electric 

Car Technical Regulations 

for hillclimb

4 days Mon 

07/10/19

Thu 

10/10/19

Peter O

107 Research Battery and 

electrical safety regulations 

for road vehicles

4 days Fri 

11/10/19

Wed 

16/10/19

Peter O

108 Model battery packs to fit in

cad model

14 days Mon 

21/10/19

Thu 

07/11/19

Peter O

109 Monitor and advise on 

legality of developments 

throughout the project

20 days Fri 

01/11/19

Thu 

28/11/19

Peter O

110 Controllers 101 days Mon 14/10/19Mon 02/03/20

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

112 Research compatible 

controller solutions

3 hrs Mon 

21/10/19

Mon 

21/10/19

George DB

113 Find additional 

sensor/feature regualtions

1 hr Mon 

28/10/19

Mon 

28/10/19

George DB

114 Find additional sensors and 

additional features 

controllers

8 hrs Mon 

04/11/19

Mon 

04/11/19

George DB

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

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

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

118

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

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
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George DB

George DB

George DB
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ID Task 

Mode

Task Name Notes Start Deadline Duration Material Cost Equipment required Resource Names

1 Course Length 

research

Research the length of each individual course in the British Hill Climb 

Championship

Mon 07/10/19 Mon 14/10/19 4 hrs £0.00Internet Research Dan W

2 Run Time Research records at each track and set this number as an ideal bench mark. Mon 07/10/19 Mon 14/10/19 2 hrs £0.00Internet Research Dan W

3 Average Speed Calculate the average speed per track on a record run and then find an average 

speed for the season. This data can be used as a target for optimum 

performance.

Mon 14/10/19 Mon 21/10/19 2 hrs £0.00Excel Calculation Dan W

4 Time on throttle  Research on board footage and data loggers to find Percentage of run on throttle

then set against the record run to find ideal run time on throttle

Mon 14/10/19 Mon 21/10/19 4 hrs £0.00Internet research 

Excel Calculation

Dan W

5 Wheel Speed Using Chassis group’s wheel specifications find the maximum rotating wheel 

speed per track based on top speed. 

Mon 21/10/19 Mon 28/10/19 2 hrs £0.00Excel Calculation Dan W

6 Calculate Gear Ratio Calculate an optimum gear ration for the transmission based on ideal top speed 

for each track to decide the best ratio per track and see benefits of changeable 

ratio per track.

Mon 28/10/19 Mon 04/11/19 1 hr £0.00Excel Calculation Dan W

7 Calculate heat from 

motors in J/S

Using Emrax 268 efficiency graphs calculate the heat generated by motors and 

apply to longest run at track to see how much cooling is required

Mon 28/10/19 Mon 04/11/19 2 hrs £0.00Internet Research 

Excel Calculation

Dan W

8 Gateway Tasks My Significant Gateway requires work to check previous numbers and sources 

but also see how the project is looking beyond this point. Make calculations 

Power to weight.

Mon 28/10/19 Mon 11/11/19 10 hrs £0.00Internet Research 

Excel calculations

Dan W

9 Find time between 

run

Find a reliable source to find how long the team has to turn the car around for 

the next run including charging battery.

Mon 28/10/19 Mon 04/11/19 1 hr £0.00Internet Research 

Research Event 

Programme

Dan W

10 Support other areas of 

powertrain

This is Group Project week therefore, I will support other Powertrain members 

with the areas of responsibility like deciding which cell to pick, whether we 

need radiators for cooling and best layout for the transmission.

Mon 04/11/19 Fri 08/11/19 20 hrs £0.00Internet Research 

Excel Calculations

Dan W

11 Group Gantt chart Discuss the group gantt chart and plan day to bring together. Mon 11/11/19 Mon 18/11/19 2 hrs £0.00Microsoft Project Dan W

12 Group Gantt Chart  Assemble group gantt chart Mon 18/11/19 Thu 21/11/19 4 hrs £0.00Microsoft Project Dan W

13 Complete planning Complete planning as a group and individually  Thu 21/11/19 Mon 25/11/19 15 hrs £0.00Microsoft Project Dan W

14 Write presentation Create and practice Presentation to time to prepare for Viva Mon 25/11/19 Mon 02/12/19 8 hrs £0.00 Dan W

15 Viva Group and individual viva presentation Wed 04/12/19 Wed 04/12/19 1 hr £0.00 Dan W

16 Simulation data Simulation group found hill climb courses so I will discuss top speed predicted, 

gear ratio and average speed

Wed 04/12/19 Mon 09/12/19 2 hrs £0.00 Dan W

17 Plan Manufacturing  Discuss and plan manufacturing prototype and even competitive car with current

designs

Mon 06/01/20 Mon 13/01/20 8 hrs £0.00 Dan W

18 Support car assembly To get the designed car to testing the car needs to be assembled so I will support

with this stage to meet deadline

Mon 13/01/20 Mon 09/03/20 30 hrs £1,000.00Workshop space 

Tools for 

assembly

Dan W

19 On target I will work with the group to predict if the current design is meeting intial targets. Mon 13/01/20 Mon 20/01/20 4 hrs £0.00 Dan W

20 Report writing Plan and write report  Mon 17/02/20 Mon 23/03/20 20 hrs £0.00 Dan W

21 Testing Once the car has been built testing an commence. Test will be on hill climb 

course. The focus being on competitiveness, but also reliability and range.

Mon 09/03/20 Mon 16/03/20 20 hrs £500.00 Dan W

22 Tuning With testing done, complete adjustments to make car competitve.  Mon 16/03/20 Mon 23/03/20 10 hrs £500.00Tools to make 

adjustments

Dan W

23 Group Report 

submission

Submit the final report for the group project Mon 23/03/20 Mon 23/03/20 2 hrs £0.00Hill Climb course Dan W

24 Team Meeting  Monday meeting with all groups to discuss amongst groups development of car. Mon 30/09/19 Mon 23/03/20 1 hr? £0.00 Dan W

25 Team meeting 1 Initial meeting discussing the task ahead of Powertrain group and seperating 

areas of responsibility. 

Mon 07/10/19 Mon 07/10/19 1 hr £0.00 Dan W

26 Team meeting 2 Meeting to discuss initial research and understand task Mon 14/10/19 Mon 14/10/19 1 hr £0.00 Dan W

27 Team meeting 3 Mon 21/10/19 Mon 21/10/19 1 hr £0.00 Dan W

28 Team Meeting 4 Mon 28/10/19 Mon 28/10/19 1 hr £0.00 Dan W

29 Team Meeting 5 Discuss tasks for project week.  Mon 04/11/19 Mon 04/11/19 1 hr £0.00 Dan W

30 Team Meeting 6 Discuss tasks complete by team to rest of groups  Mon 11/11/19 Mon 11/11/19 1 hr £0.00 Dan W

31 Team Meeting 7  Discuss Viva presentation in december and risk assessment Mon 18/11/19 Mon 18/11/19 1 hr £0.00 Dan W

32 Team meeting 8 Plan Vivas  Mon 25/11/19 Mon 25/11/19 1 hr £0.00 Dan W

33 Team meeting 9 Discuss viva and how project is going. Mon 02/12/19 Mon 02/12/19 1 hr £0.00 Dan W

34 Team Meeting  10 Mon 06/01/20 Mon 06/01/20 1 hr £0.00 Dan W

35 Team Meeting  11 Mon 13/01/20 Mon 13/01/20 1 hr £0.00 Dan W

36 Team Meeting  12 Mon 20/01/20 Mon 20/01/20 1 hr £0.00 Dan W

37 Team Meeting  13 Mon 27/01/20 Mon 27/01/20 1 hr £0.00 Dan W

38 Team Meeting  14 Mon 03/02/20 Mon 03/02/20 1 hr £0.00 Dan W

39 Team Meeting  15 Mon 10/02/20 Mon 10/02/20 1 hr £0.00 Dan W

40 Team Meeting  16 Mon 17/02/20 Mon 17/02/20 1 hr £0.00 Dan W

41 Team Meeting  17 Mon 24/02/20 Mon 24/02/20 1 hr £0.00 Dan W

42 Team Meeting  18 Mon 02/03/20 Mon 02/03/20 1 hr £0.00 Dan W

43 Team Meeting  19 Mon 09/03/20 Mon 09/03/20 1 hr £0.00 Dan W

44 Team Meeting  20 Mon 16/03/20 Mon 16/03/20 1 hr £0.00 Dan W

45 Team Meeting  21 Mon 23/03/20 Mon 23/03/20 1 hr £0.00 Dan W

46 Powertrain Meeting Tuesday meetings just powertrain group discussing tasks needed to be completedTue 08/10/19 Tue 24/03/20 120.13 days £0.00

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W

Dan W
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