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Throughout this report, a project to create a moto 2 classification motorcycle to compete at the British championships in the year 2022 will be put forward, analysed and planned in depth.
It was discussed as a team, how to undergo the task of creating a competitive racing motorcycle and it was decided there would be a higher likelihood of success if each member of the group took on a specific area of the machine. Once each team member being satisfied with the completion of their designated section of the motorcycle, everything will be brought together to create a fully functioning, competitive race machine. Each individual member of the team and the section they have been tasked with are as follows;
Zack Church – Engine Simulation.
Eoin Collins – Control systems and engine management.
Emily Flewin – Suspension systems design.
Alexander Penny – Exhaust design and manufacture.
Jon LW – Data analysis and lap time simulator.
Lee Stewart – Data analysis and control strategy design.
The part of the project tasked to me consists of analysing 2D data gathered from already successful racing motorcycles, comparing these findings to data from high-performance road going machines and taking note were their control strategies differ. From this, a successful control strategy for a moto 2 machine can be created.
The decision to take on the job of designing the control system within the project was based on multiple determinants. Firstly, the subject matter greatly appealed to me, as developing a control strategy is quickly becoming a fundamental part of a motorcycles design. As well as this, a self-perception inventory designed by Dr R Meredith Belbin was completed by each member of the team, my results stated I am a “complete finisher”. This leads me to feel my personality traits would help ensure I would create the best control strategy for the finished motorcycle. This is because, some of the typical attributes of this personality type include; paying attention to the finest of details and being very meticulous about any mistakes that could be made. (Cambridge Institute of Manufacturing, 2016) This will ensure work is completed to the highest of standards and the end product being fit for purpose. This I feel, plays particular importance to my objectives as data analysis can be a tedious process with simple miscalculations and errors easily made, if the upmost care is not taken.  Also, during the self-perception inventory my results were extremely low in the team worker and coordinator category. This means that I do not naturally respond and perform well when working as part of team. Showing I prefer to work on my own, with my own specific tasks. This I understand is a disadvantage, when working as part of a coherent team is vital to the success of the project. Understanding this, I realise that to complete the objectives efficiently, slight modifications to my behaviour and work must be made. Such as, taking a more active role in team meetings and discussions to allow more consistency between me and the rest of the group. (O'Hara, 2017)
My individual tasks within the project include; Analysing sets of 2D Data gathered from already successful racing motorcycles, using data acquisition and analysis software. From this, I will scrutinise data collected from road going machines tested in multiple dynamic scenarios, to investigate how their control strategies differ.  Upon completion I will then consider our own control strategy and the necessary equipment to implement it.
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Throughout the project, each member of the team will have specific tasks within their job roles. These tasks should be completed by dates agreed upon by the team, using the information provided by the individual undergoing the task. They are as follows;
	[bookmark: _Hlk24747362]Team Member
	Overall Objective
	Specific Goals to Achieve Final Objective
	Estimated Completion Dates

	Zach Church
	[bookmark: _Hlk25247971]Engine Simulation 
	Download Ricardo wave and MATLAB software.
	10/10/19

	
	
	Simulate current competition engines using Ricardo wave.
	18/11/19

	
	
	Investigate engine performance and possible improvements.
	15/01/20

	
	
	Determine necessary part and flow improvements.
	01/02/20

	Eoin Collins
	Control Systems and Engine Management
	Analyse moto 2 regulations regarding electronics.
	15/11/19

	
	
	Contact Magneti Marelli and access the relevant software
	17/12/19

	
	
	Analyse a current moto 2 competition motorcycles electronic strategy.
	03/01/20

	
	
	Develop a control strategy with relative equipment.
	01/02/20

	Emily Flewin
	Suspension Systems Design
	Researching successful suspension systems.
	10/10/19

	
	
	Suspension simulation of chosen suspension system.
	12/12/19

	
	
	Design suspension systems for racing applications.
	08/01/20

	
	
	Produce damper dyno charts for the designed suspension.
	01/02/20

	Alexander Penny
	Exhaust Design and Manufacture
	Determine key performance requirements.
	15/11/19

	
	
	Identify potential performance gains from a cobra-head primary system.
	18/12/19

	
	
	Model the exhaust and identify potential improvements.
	06/01/20


	
	
	Create a final exhaust model.
	10/01/20

	
	
	Design jigs for manufacturing a series of bespoke prototypes.
	01/02/20

	Jon Lloyd-Williams
	Lap Time Simulator
	Research lap simulators & relevant dynamics calculations.
	25/11/19

	
	
	Collect Data.
	20/11/19

	
	
	Renew 2D licence.
	20/11/19

	
	
	Export the data from 2D to excel.
	26/11/19

	
	
	Calculate chosen track dimensions.
	04/12/19

	
	
	Analyse Results.
	12/12/19

	
	
	Create varying simulations using differing input data.
	20/12/20

	
	
	Compile results and draw conclusions.
	01/02/20


Table 1: Group Tasks
My personal objective and goals within the project are as follows;
	Team Member
	Overall Objective
	Specific Goals 
	Task Description
	Estimated and Agreed Completion Dates

	Lee Stewart
	Data analysis and control strategy design.
	Gain a software license for the 2D analysis software. 
	Firstly, I must fill in a license application, using details provided by the university.  From this, I need to send this application to mail@2D-Datarecording.com and also to “Alex at datron” at alexe@datrontechnology.co.uk.
Finally, follow the instruction on the reply email to gain the software license.
	13/10/19

	
	
	Download the required software. 
	Go to the 2D data website, 2d-datarecording.com and head to their downloads section. Next, download the Moto Student version of the software, as this will be the version the license will have been acquired for.
	15/10/19

	
	
	Source data sets from racing motorcycles. 
	Download the data provided to me by Dr Owen Williams. Acquire data from a recent competition motorcycle from another member of the team.
	28/10/19

	
	
	Analyse the sourced data extensively. 

	Scrutinise all the gathered data, particularly looking for how the machines control systems intervene in different dynamic scenarios. Including; traction control, ignition cutting, slide control and wheelie control.
	19/11/19

	
	
	Decide on a control strategy for the motorcycle.

	Chose the specific areas I would like to be controlled within the motorcycle. Also, chose when to have the control systems intervene for optimum performance.
	18/12/19

	
	
	Decide on sensors and equipment needed to implement the chosen strategy.
	Consult with the team considering one member in particular (Eoin Collins). As he has previous knowledge relating to this topic particularly the use of different sensors for racing application. Then a decision can be made on equipment. Also research race regulations for electronic systems.
	01/02/20



Table 2: My Tasks

As well as these team tasks and personal objectives, the assessment dates set aside by the university have been outlined as specific milestones as these are extremely important dates within the project and every member of the team must be sufficiently prepared.
	Project Assessment (milestone)
	Date

	Group Project Viva
	02/12/19

	Group Project Presentation and Report
	23/03/20


Table 3: Group Assessment Dates
To set goals and individual target the SMART target system was used. Meaning objectives and goals should be Specific, Measurable, Agreed upon, Realistic and time bound. For example, when considering the main objective of control strategy design, it becomes a far less daunting if this eventual target was split into smaller, more quantifiable tasks. This can also be seen throughout the project planning with each team member having specific dates to complete smaller tasks within their overall goal. Once these targets were devised timings and deadlines were able to be created for each of them. To do this the Programme Evaluation and Review Technique (PERT) system was used. (Corporate Finance Institute, 2015)
The PERT system works by creating 3 estimated times for each given task; one optimistic (Topt), one most likely (Tml) and one pessimistic (Tpes).  From here, these values can be entered into a pre-determined equation to gain the probable duration of the task. Also, the equation can be altered slightly to create a pessimistic or “skewed” probable duration, showing the predicted timing if things were to go wrong for any reason. (David M. Stires, 1962)
The equations are as follows;


Equation 1: Probable Task Duration Equation

Equation 2: Pessimistic Probable Task Duration Equation
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The timings calculated are as follows;
	Objective
	T(opt)
	T(ml)
	T(pes)
	Standard Probable Duration Equation
	Pessimistic Probable Duration Equation

	Gain a software license for the 2D analysis software. 
	1 Day
	2 Days
	5 Days
	
= 2.3 Days
	
= 2.8 Days

	Download the required software. 
	1 Hour
	3 Hours
	7 Hours
	
= 3.3 Hours
	
= 4 Hours

	Source data sets from racing motorcycles.
	3 Days
	5 Days
	10 Days
	
= 5.5 Days
	
= 6.3 Days

	Analyse the sourced data extensively. 
	20 Hours
	30 Hours
	40 Hours
	
= 30 Hours
	
= 31.6 Hours

	Decide on a control strategy for the motorcycle.
	10 Hours
	20 Hours
	30 Hours
	
= 20 Hours
	
= 21.6 Hours

	Decide on sensors and equipment needed to implement the chosen strategy.
	10 Hours 
	20 Hours
	30 Hours
	
= 20 Hours
	
= 21.6 Hours

	
	
	
	
	Total Most Likely Time = 7.8 Days and 73.3 Hours
	Total pessimistic 
Time = 9.1 Days and 
78.8 Hors


 Table 4: Example of Timing Equations, For Each of My Tasks
As shown, the tasks which depend on response from others have been worked out in days. This is because although the progress of the project is dependent on these responses, it is not active hours spent working on the project. Creating these timings allows an accurate estimate of the task completion dates to be calculated. 
To do this, how many available hours can be dedicated to the project must be determined. In my case, I am able to allocate 1 working day of 8 hours every week, excluding 3 weeks during the Christmas period.


With the project starting on the 3rd of October 2019, the estimated completion dates of my objectives using the system referred to previously as follows;
	Objective
	Calculated Estimated Completion Dates

	Gain a software license for the 2D analysis software. 
	Between 12/10/19 and 13/10/19

	Download the required software. 
	17/10/19

	Source data sets from racing motorcycles.
	Between 22/10/19 and 24/10/19

	Analyse the sourced data extensively. 
	14/11/19

	Decide on a control strategy for the motorcycle.
	12/12/19

	Decide on sensors and equipment needed to implement the chosen strategy.
	01/02/20


Table 5: Calculated Completion Dates for My Tasks
During the formation of the group, it was agreed upon that a weekly meeting would be held to monitor the progress of these individual tasks. As well as this, any deviations to the agreed upon plan must be made clear and new deadlines or changes in cost discussed by the rest of the group. A record of the group meetings and details of anything discussed can be found in the Appendix at the end of this document. 
Also, during the forming period it was necessary to allocate specific jobs to one another. To be able to keep track of each individual and their tasks a Gannt chart was developed dividing each members objectives into measurable goals. As well as this, the Gannt chart will show when interdependence between members is necessary. The Gannt chart is an excellent way of getting this information across to the team as it signals when a specific task must be completed before another member can continue with their roles.
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An example of the Gannt chart generated is as follows;
[image: ]
Figure 1: Gannt Chart Representing the Overall Project Plan (please zoom to 250% to view)
As shown, the Gannt chart clearly lists each members specific targets necessary to fulfil their final objective. From this, team milestones were also generated allowing the project to progress with each member clearly knowing the position of the project and also the progress of each member. In addition, a Gannt chart can be a great aid during a team meeting as it provides each member with clear topics to discuss, highlighting any issues that may have come to light that require attention.
As well as an overall project Gannt chart, a further one was created for my responsibilities within the project. This successfully details any specific task that need completing for the goal to be considered fully accomplished.
An example of the Gannt chart generated is as follows;  
[image: ]
Figure 2: Gannt Chart Displaying My Tasks Within the Project (please zoom to 250% to view)
This Gannt chart clearly identifies each of my tasks with clear completion dates. There have been clear targets and milestones also with specific dates identified. These milestones must be reached before the project on is able to continue on my behalf. Upon completion of these milestones, a report will be created and discussed in the group meetings to ensure the whole team is up to date with the goings on within the project.
My milestones and the agreed upon completion dates are as follows
· Gain a license for 2D software - 15/10/19
· Source required data – 29/10/19
· Decide on a control strategy – 18/12/19


From these milestones a gateway was created, a gateway is similar to a milestone but has specific technical targets that must be satisfied before the project can move on. If a gateway isn’t reached it can be a huge hindrance on the rest of the project as personal gateways normally affect the progress of other members objectives. (Rosenhead, 2012)
The gateway task chosen and agreed upon by the rest of the group that I should complete is to decide on the sensors and equipment needed to implement the control strategy devised. Without the successful completion of this task, it will completely halt the project on behalf of the electronic systems. This is because, if suitable sensors and equipment needed for mounting to the motorcycle isn’t successfully designed, Eoin Collins is unable to proceed with the task of sourcing and installing the system to the motorcycle. To be considered satisfied the gateways certain criteria must be adhered to, they are as follows;
· The source of the sensors should be identified.
· The availability of the equipment must be known.
· How long it will take to source the equipment must be determined.
· A detailed plan of how the system will mount to the motorcycle must be provided.
· The cost of the equipment must be known.
once this gateway has been satisfied, it will be necessary to discuss how each of the tasks were completed and if any fluctuations to the plan had took place. Once the group has acknowledged the completion of the gateway tasks it is then possible to progress onto further objectives within the project.
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	Equipment considered
	Function
	Estimated Cost

	Pressure sensor x 4
	Measuring the pressure of the fuel, front brake, rear brake and air 
	4 x £500

	Force transducer
	Measuring load on the gear shifter
	£200

	Linear potentiometer x2
	Measuring fork and shock travel
	2 x £200

	Digital switch
	Kill switch
	£700

	Hall effect pick up sensor x2
	Measuring front and rear wheel speed
	2 x £90

	Lambda sensor
	Measuring air fuel ratio
	£120

	Tyre pressure sensor x 2
	Measuring the air pressure in the tyres
	2 x £1000

	Magnetic signal pickups 
	Measuring RPM
	N/A (provided by Triumph)

	Rotative potentiometer 
	Measuring throttle and gearbox drum position
	N/A (provided by Triumph)

	Temperature sensor x 2
	Measuring intake and coolant temperatures 
	N/A (provided by Triumph)

	Pressure switch
	Measuring air and oil pressure
	N/A (provided by Triumph)

	ECU
	Controlling electrical systems within the motorcycle
	£3000

	IMU
	Measures speed and acceleration of different dynamic scenarios
	£3000

	
	
	Total Cost £11,600


Collaboration between the team and personal research enabled a list estimating the costs of sensors and data logging equipment that could be used to implement the decided upon control strategy. A table containing this information was the created. It is as follows;
Table 6: Table Displaying Function and Costs of Sensors and Equipment Needed to Develop a Control Strategy (FIM Technical, 2020)
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During the course of planning the project, a risk assessment detailing any possible hindrances that may affect the success of the project was created. This detailed that the greatest risk to the project on my behalf would be time management and setting aside time to spend completing project specific tasks. In order to avoid failure because of this the PERT system previously mentioned was used to plan the timings of the objectives tasked to me. As well as this a table was produced to organise these objectives into categories of significance and urgency. Along with the project objectives, tasks from life in general are entered into the table so that prioritisation of the tasks can take place. The table devised is as follow;
	
	Urgent
	Not Urgent

	Important
	· Gain a software license for the 2D analysis software.
· Download the required software.
· Decide on sensors and equipment needed to implement the chosen strategy.
· job
· University
· Holidays
	· Source data sets from racing motorcycles.
· Analyse the sourced data extensively. 
· Decide on a control strategy for the motorcycle.
· Family Time
· Exercise
· Household Chores and Repairs

	Not Important
	
	· Socialising
· Sport
· Reading


Table 7:Task Prioritisation table
As shown, some tasks within the project have taken up less urgency than others. This is because although these targets have deadlines, they are not really time sensitive goals. For example, once the data has been sourced it can be analysed anytime up to the deadline date but if the 2D software isn’t downloaded with time urgency the whole project on my behalf is halted. As well as this, some of my personal tasks and pass times have been added to the table to demonstrate priority of work tasks over non-productive tasks such as socialising and reading.
Another risk identified was that there could be a misunderstanding of requirements and expectations between team members. This could be disastrous as the project requires significant interdependence amongst the group and a member of the team could inadvertently continue with a task with the wrong goals in mind. This could cause significant disruption to the objectives and progress of others.
To stop this from happening, weekly group meetings were arranged to take place at a convenient time and place for everyone involved. These meeting are an ideal environment to discuss the project as a whole in detail. It was also agreed that a weekly report should be written by each team member, detailing their progress with their specific goals and discussed during the meetings. This will allow each member to have a complete understanding of everyone’s position within the project. 

[bookmark: _Toc439858463]
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Engineering Management:  Management, Sustainability and Innovation
Meeting:   		Meeting 1			Venue:  Room 3, First Floor, Y Fforwm      Date:  17/10/19
Attendees:  A/D/I (Action/Decision/Information

	Name
	Signature

	Lee Stewart
	[image: ]

	Alexander Penny
	[image: ]

	Zachary Church
	[image: ]

	Emily-Kate Flewin
	[image: ]

	Eoin Collins 
	[image: ]

	Jon Lloyd-Williams
	[image: ]



	 No
	A/D/I
	Objective/Description
	Who
	When
	Status

	
1
	
I
	
Discussed individual interests that group members want to research into 

	
All
	
N/A
	
Complete

	
2
	
A
	
Found the course director to advise the group


	
All
	
N/A
	
Complete

	
3
	
A
	
Created individual plans for each person in the group




	
All
	
N/A
	
Complete

	

4
	

A
		
Accessed and downloaded the Moto2 regulations 


	

All
	

N/A
	

Complete

	
5
	
A
	
Created a WhatsApp group for the group project


	
Emily-Kate
	
N/A
	
Complete

	
6
	
A
	
Created objectives to be completed by the next meeting 


	
All
	
N/A
	
Complete
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Engineering Management:  Management, Sustainability and Innovation
Meeting:   		Meeting 2			Venue:  Room 3, First Floor, Y Fforwm      Date:  24/10/19
Attendees:  A/D/I (Action/Decision/Information

	Name
	Signature

	Lee Stewart
	[image: ]

	Alexander Penny
	[image: ]

	Zachary Church
	[image: ]

	Emily-Kate Flewin
	[image: ]

	Eoin Collins 
	[image: ]

	Jon Lloyd-Williams
	[image: ]



	 No
	A/D/I
	Objective/Description
	Who
	When
	Status

	
1
	
I
	
Discussed the groups weekly progress


	
All
	
N/A
	
Complete

	
2
	
D
	
Decided a specific time for the meetings


	
All
	
N/A
	
Complete

	
3
	
A
	
Certain members of the group practiced opening the data software


	Lee
Emily-Kate 
Jon
	

N/A
	

Complete

	
4
	
A
	  
Practiced opening MATLAB and went through tutorials


	
Zack
	
N/A
	
Complete

	
5
	
I
	
Brainstormed certain deadlines for certain parts of the group project to be finished by


	
All
	
N/A
	
Complete

	
6
	
A
	
Created deadlines for the project


	
All
	
N/A
	
Complete

	
7
	
   A
	
Created objectives to be completed by the next meeting 


	
All
	
N/A
	
Complete
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Meeting:   		Meeting 3			Venue:  Room 3, First Floor, Y Fforwm      Date:  31/10/19
Attendees:  A/D/I (Action/Decision/Information)

	Name
	Signature

	Lee Stewart
	[image: ]

	Alexander Penny
	[image: ]

	Zachary Church
	[image: ]

	Emily-Kate Flewin
	[image: ]

	Eoin Collins 
	[image: ]

	Jon Lloyd-Williams
	[image: ]



	 No
	A/D/I
	Objective/Description
	Who
	When
	Status

	
1
	
I
	
Discussed the groups weekly progress


	
All
	
N/A
	
Complete

	
2
	
A
	
Created a combined word document for the report


	
All
	
N/A
	
Complete

	
3
	
I
	
Explained possible designs for the exhaust systems

	
Alex
	
N/A
	
Complete

	

4
	

I
	
Explained the lap time simulator and what strategies are most effective


	


Jon
	


N/A
	


Complete

	
5
	
A
	
Created objectives to be completed by the next meeting 


	
All
	
N/A
	
Complete
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Meeting:   		Meeting 4			Venue:  Room 3, First Floor, Y Fforwm      Date:  7/11/19
Attendees:  A/D/I (Action/Decision/Information

	Name
	Signature

	Lee Stewart
	[image: ]

	Alexander Penny
	[image: ]

	Zachary Church
	[image: ]

	Emily-Kate Flewin
	[image: ]

	Eoin Collins 
	[image: ]

	Jon Lloyd-Williams
	[image: ]



	 No
	A/D/I
	Objective/Description
	Who
	When
	Status

	
1
	
I
	
Discussed the groups weekly progress


	
All
	
N/A
	
Complete

	
2
	
I
	

Discussed the price of the full project



	
All
	
N/A
	
Complete

	No
	A/D/I
	Objective/Description
	Who
	When
	Status

	
3
	
I
	
Explained the suspension trace data to the rest of the group and getting suggestions on what the best design would be


	
Emily-Kate
	
N/A
	
Complete

	
4
	
I
	
Discussed each other’s plans and progress to see if anyone needs help or guidance that another team member can offer 


	
All
	
N/A
	
Complete

	
5
	
I
	
Explained the powertrain data and showed the rest of the group the MATLAB file whilst receiving suggestions on the best strategy


	
Zack 
	
N/A
	
Complete

	
6
	
A
	
Created objectives to be completed by the next meeting 


	
All
	
N/A
	
Complete
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Meeting:   		Meeting 5			Venue:  Room 3, First Floor, Y Fforwm      Date:  12/11/19
Attendees:  A/D/I (Action/Decision/Information

	Name
	Signature

	Lee Stewart
	[image: ]

	Alexander Penny
	[image: ]

	Zachary Church
	[image: ]

	Emily-Kate Flewin
	[image: ]

	Eoin Collins 
	[image: ]

	Jon Lloyd-Williams
	[image: ]



	 No
	A/D/I
	Objective/Description
	Who
	When
	Status

	
1
	
I
	
Discussed the groups weekly progress


	
All
	
N/A
	
Complete

	
2
	
D
	
Changed the date of the next meeting


	
All
	For the next meeting
	
Complete

	
3
	
I
	
Explained the possible design and strategies for the control systems


	
Eoin & Lee
	
N/A
	
Complete

	
4
	
A
	
Improved on the current objectives and time scales

	
All
	
N/A
	
Complete

	
5
	
D
	
Changed individual plans to fit the new objective and timescales


	
All
	
N/A
	
Complete

	
6
	
A
	
Created objectives to be completed by the next meeting 


	
All
	
N/A
	
Complete
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Meeting:   		Meeting 6			Venue:  Room 3, First Floor, Y Fforwm      Date:  14/11/19
Attendees:  A/D/I (Action/Decision/Information)

	Name
	Signature

	Lee Stewart
	[image: ]

	Alexander Penny
	[image: ]

	Zachary Church
	[image: ]

	Emily-Kate Flewin
	[image: ]

	Eoin Collins 
	[image: ]

	Jon Lloyd-Williams
	[image: ]



	No
	A/D/I
	Objective/Description
	Who
	When
	Status

	
1
	
I
	
Discussed the groups weekly progress


	
All
	
N/A
	
Complete

	
2
	
A
	
Created a combined PowerPoint presentation for vivas
	
All
	
2/12/19
	
Complete

	3
	
I
	
Brainstormed control strategy ideas for the motorcycle 


	
All
	
N/A
	
Complete

	

4
	

I
	
Considered the best control strategy for the motorcycle


	

All
	

N/A
	

Complete

	5
	
A
	
Checked that our plans/ideas fit the regulations


	
All
	
N/A
	
Complete

	6
	
I
	
Discussed each other’s plans and progress to see if anyone needs help or guidance that another team member can offer 


	
All
	
N/A
	
Complete

	7
	
A
	
Created objectives to be completed by the next meeting 


	
All
	
N/A
	
Complete
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ID Task 

Mode

Task Name Duration Start Finish Predecessors

1 Download Ricardo 

Wave and Matlab 

Software

6 days Thu 

03/10/19

Thu 

10/10/19

2 Simulate current 

competition 

engines using 

Ricardo wave

27 days Fri 

11/10/19

Mon 

18/11/19

1

3 Simulate current 

competition 

engines using 

Ricardo wave

0 days Mon 

18/11/19

Mon 

18/11/19

4 Investigate engine

performance and 

possible 

improvement

42 days Tue 

19/11/19

Wed 

15/01/20

2

5 Group Presentation0 days Thu 05/12/19Thu 05/12/19

6 Determine 

Necessary Part and

Flow 

Improvements

13 days Thu 

16/01/20

Sat 

01/02/20

4

7 Analyse moto 2 

regulations 

regarding 

electronics

24 days Tue 

15/10/19

Fri 

15/11/19

8 Contact Magneti 

Marelli and access 

the relevant 

software

22 days Mon 

18/11/19

Tue 

17/12/19

7

9 Contact Magneti 

Marelli and access 

the relevant 

software

0 days Tue 

17/12/19

Tue 

17/12/19

10 Analyse a current 

moto 2 

competition 

motorcycles 

electronic 

13 days Wed 

18/12/19

Fri 

03/01/20

8

11 Group Research 

Complete

0 days Sat 

01/02/20

Sat 

01/02/20

12 Develop a control 

strategy with 

relative 

equipment.

21 days Mon 

06/01/20

Sat 

01/02/20

10,39

13 Researching 

successful 

suspension 

systems.

6 days Thu 

03/10/19

Thu 

10/10/19

14 Suspension 

simulation of 

chosen suspension

system.

45 days Fri 

11/10/19

Thu 

12/12/19

13

15 Suspension 

Simulation of 

chosen suspension

system.

0 days Thu 

12/12/19

Thu 

12/12/19

16 Design a 

suspension system

for racing 

applications.

19 days Fri 

13/12/19

Wed 

08/01/20

14,29,38

17 Produce damper 

dyno charts for the

designed 

suspension.

18 days Thu 

09/01/20

Sat 

01/02/20

16

18 Determine key 

performance 

requirements.

24 days Tue 

15/10/19

Fri 

15/11/19

19 Identify potential 

performance gains

from a cobra-head 

primary

22 days Tue 

19/11/19

Wed 

18/12/19

18,2

20 Model the exhaust

and identify 

potential 

improvements.

13 days Thu 

19/12/19

Mon 

06/01/20

19

21 Create a final 

exhaust model

4 days Tue 

07/01/20

Fri 

10/01/20

20

22 Create a final 

exhaust model

0 days Fri 

10/01/20

Fri 

10/01/20

23 Design jigs for 

manufacturing a 

series of bespoke 

prototypes.

16 days Mon 

13/01/20

Sat 

01/02/20

21

24 Research lap 

simulators & 

relevant dynamics 

calculations.

11 days Mon 

11/11/19

Mon 

25/11/19

25 Collect Data 5 days Thu 14/11/19Wed 20/11/19

26 Renew 2D License3 days Mon 18/11/19Wed 20/11/19

27 Export the data 

from 2D to Excel

4 days Thu 

21/11/19

Tue 

26/11/19

25,26

28 Calculate Track 

Dimensions

6 days Wed 

27/11/19

Wed 

04/12/19

25,26,27

29 Analyse Results 6 days Thu 05/12/19Thu 12/12/1928,24

30 Create varying 

simulations using 

differing input 

data.

6 days Fri 

13/12/19

Fri 

20/12/19

29

31 Create Varying 

simulations using 

differing input 

data.

0 days Fri 

20/12/19

Fri 

20/12/19

32 Input Calculation 

Equations in 

Simulatoin

11 days Mon 

23/12/19

Mon 

06/01/20

30

33 Compile Results 

and Draw 

Conclusions

20 days Tue 

07/01/20

Sat 

01/02/20

32

34 Group Project 

Report

0 days Mon 

23/03/20

Mon 

23/03/20

35 Gain a software 

license for the 2D 

analysis software.

8 days Thu 

03/10/19

Sun 

13/10/19

36 Download the 

required software.

6 days Mon 

14/10/19

Sun 

20/10/19

35

37 Source data sets 

from racing 

motorcycles.

6 days Mon 

21/10/19

Mon 

28/10/19

36

38 Analyse the 

sourced data 

extensively.

16 days Tue 

29/10/19

Tue 

19/11/19

37

39 Decide on a 

control strategy 

for the 

motorcycle.

21 days Wed 

20/11/19

Wed 

18/12/19

38,2

40 Decide on a 

control strategy 

for the 

motorcycle.

0 days Wed 

18/12/19

Wed 

18/12/19

41 Decide on sensors 

and equipment 

needed to 

implement the 

chosen strategy.

33 days Thu 

19/12/19

Sat 

01/02/20

39

42 Engine Sourcing 

and Assembly

65 days Mon 

03/02/20

Fri 

01/05/20

6,12,17,23,33,41

43 Engine Testing 10 days Mon 04/05/20Fri 15/05/2042

44 Suspension 

Sourcing and 

Assembly

65 days Mon 

03/02/20

Fri 

01/05/20

6,12,17,23,33,41

45 Suspension Testing10 days Mon 04/05/20Fri 15/05/2044

46 Create Electronic 

System 

Implementing 

Control Strategy

65 days Mon 

03/02/20

Fri 

01/05/20

6,12,17,23,33,41

47 Fit Sensors and 

Electronic System 

to Motorcycle

9 days Mon 

04/05/20

Thu 

14/05/20

46

48 Assemble 

Motorcycle

45 days Mon 

18/05/20

Fri 

17/07/20

43,45,47

49 Test on 

Dynomometer

8 days Mon 

20/07/20

Wed 

29/07/20

48

50 Track Test 1 day Thu 30/07/20Thu 30/07/2049

18/11

05/12

17/12

01/02

12/12

10/01

20/12

23/03

18/12

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug

SepQtr 3, 2019
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ID Task 

Mode

Task Name Duration Start Finish Predecessors Resource Names

1 Gain a license for 

2D software

8 days Thu 

03/10/19

Mon 

14/10/19

2 Fill in License 

application

1 day Fri 

04/10/19

Fri 

04/10/19

3 Send e-mail to 

appropriate 

person regarding 

2D license

2 days Mon 

07/10/19

Tue 

08/10/19

2

4 Follow the 

guidelines on 

returned email

4 days Wed 

09/10/19

Mon 

14/10/19

3

5 Gain a license for 

2D software

0 days Tue 

15/10/19

Tue 

15/10/19

1,2,3,4

6 Download the 

correct 2D data 

analysis software

1 day Tue 

15/10/19

Tue 

15/10/19

5

7 Source data from 

various motorcycle

9 days Wed 

16/10/19

Mon 

28/10/19

6

8 Aquire data from 

Dr Owen Williams

9 days Wed 

16/10/19

Mon 

28/10/19

6

9 Aquire data from 

Jon Lloyd Williams

9 days Wed 

16/10/19

Mon 

28/10/19

6

10 Source data from 

various motorcycle

0 days Tue 

29/10/19

Tue 

29/10/19

7,8,9

11 Analyse sourced 

data extensively

12 days Thu 

31/10/19

Fri 

15/11/19

10

12 Decide on control 

strategy

20 days Mon 

18/11/19

Fri 

13/12/19

11

13 Decide on areas to 

control

13 days Thu 

14/11/19

Sat 

30/11/19

14 Decide how to 

control these area

9 days Mon 

02/12/19

Thu 

12/12/19

13

15 Decide on control 

strategy

0 days Wed 

18/12/19

Wed 

18/12/19

12,13,14

16 Decide on sensors 

and equipment 

needed to 

implement the 

chosen strategy.

36 days Wed 

18/12/19

Wed 

05/02/20

15

17 Consult with Eoin 

Collins

1 day Fri 

13/12/19

Fri 

13/12/19

18 Research specific 

methods of 

control

9 days Mon 

16/12/19

Thu 

26/12/19

17

19 Research 

mounting systems 

to motorcycles

5 days Fri 

27/12/19

Thu 

02/01/20

18

20 design control 

system hardwar

22 days Fri 

03/01/20

Sat 

01/02/20

19

21 Decide on sensors 

and equipment 

needed to 

implement the 

chosen strategy.

0 days Sat 

01/02/20

Sat 

01/02/20

16,20

15/10

29/10

18/12

01/02

09 16 23 30 07 14 21 28 04 11 18 25 02 09 16 23 30 06 13 20 27 03 10 17 24 02 09 16 23 30 06 13 20

Sep '19 Oct '19 Nov '19 Dec '19 Jan '20 Feb '20 Mar '20 Apr '20
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