[bookmark: _Toc25843263][image: Image result for UWTSD logo]



Project Planning
Name: Duke Asamoah
Student ID: 1706143
Lecturer: Mark Sandford
Module: Management, Innovation and Sustainability
Module code: M5X01176


Abstract
This paper identifies the group members in the team of aerodynamicists.  Their roles and responsibilities are identified using Belbin’s theory. A plan was implemented to facilitate the project. Project management and communication is key to a well strategised beginning to a lengthy investment to team cooperation. 
Research was undertaken and designs developed using key information. The designs were run through CFD software and modifications were made.
A strategy to complete the project was considered and will be implemented during the later portion of the project.
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[bookmark: _Toc25843264]1.0 Introduction
The following report outlines a group project to design and manufacture a racing car, focusing upon the areas of Aerodynamics, Simulation, Powertrain and the design of the chassis and suspension. This project is a major part of the Motorsport/Automotive Engineering 2nd year BEng degree course. The author is working as part of a sub-team of four students, working on the overall team project to develop a design for a hill climb sprint race car. The groups in this project all come together on a Monday afternoon to discuss their concepts and how they can be achieved while following the rules and regulations of the overall task. Specifically, the author’s team is focusing on the use of aerodynamics and simulation in the design of a race car. The role of aerodynamics is to alter the geometry of the vehicle in such a way that the race car will produce as much down force as possible, whilst minimizing as much drag as possible.  The vehicle’s air flow can be analysed using a software called Ansys, which is a type of program that runs all of the features that CFD will have. The use of CFD (Computational Fluid Dynamics) is applied to analyse the vehicle’s fluid flow and solve any associated problems (B.V., 2019).
Write what the reader will find in the report step by step
The group will measure the success of the project by communicating with each other, evaluating and collating the results and assessing the outcome. It is hoped that we will be able to create an aerodynamically designed car which meets the required specifications. 
[bookmark: _Toc25843265]2.0 Team members roles 
The team consists of four members, all the tasks have been equally distributed throughout the team. Each team member is responsible for their tasks, but it is anticipated that the team will draw on each other’s knowledge throughout the project. Smith states that good project management includes planning, categorising, monitoring, directing all aspects of a project. This includes motivating everyone involved in the project within a defined time, cost and performance (Smith, 1995, p. 4).The team are adhering to these concepts to ensure the best outcome.
The following table below quotes the team members and the role and responsibilities:
	
	

	Team Member and Role
	Responsibilities

	Duke Asamoah 
Role: Team worker, Plant
	· Research rear wing design
· Design an original or inspired concept of rear wing
· Find measurements for optimum hill climb car
· Research rules and regulations for qualifying purposes
· Run design in CFD and make alterations in CAD

	Alex Baldwin
Role: Group Leader, Shaper, Complete Finisher
	· Research front wing design
· Design an original or inspired concept of front wing
· Lead the team
· Research rules and regulation for qualifying purposes
· Run design in CFD and make alterations in CAD

	Zhendu Fang
Role: Complete Finisher
	· Research diffusers
· Design an original or inspired concept of diffuser
· Research rules and regulation for qualifying purposes
·  Run design in CFD and make alterations in CAD


	Dion Billing 
Role: ?
	· Research side pods
· Design an original or inspired concept of side pods
· Research rules and regulation for qualifying purposes
· Run design in CFD and make alteration in CAD


Below is a Gantt chart which sets out the tasks and relative timings for all team members:
	Task Name
	Duration
	Start
	Finish

	Aero research/regulations
	126 days
	Mon 30/09/19
	Mon 23/03/20

	CAD concept 1
	17 days
	Fri 11/10/19
	Sat 02/11/19

	CFD Concept 1
	4 days
	Sun 03/11/19
	Wed 06/11/19

	CAD concept 2
	8 days
	Thu 07/11/19
	Sun 17/11/19

	CFD concept 2
	2 days
	Mon 18/11/19
	Tue 19/11/19

	CAD concept 3
	4 days
	Wed 20/11/19
	Mon 25/11/19

	CFD concept 3
	2 days
	Tue 26/11/19
	Wed 27/11/19

	Find best concept combination using CFD
	12 days
	Thu 28/11/19
	Fri 13/12/19

	Refine parameters using CFD
	5 days
	Mon 06/01/20
	Fri 10/01/20

	Prepare presentation
	18 days
	Thu 07/11/19
	Sun 01/12/19

	Present presentation
	1 day
	Mon 02/12/19
	Mon 02/12/19

	Manufacture scale model prototype
	10 days
	Mon 06/01/20
	Fri 17/01/20

	Test prototype scale model in wind tunnel
	3 days
	Mon 20/01/20
	Wed 22/01/20

	Analyse data and compare with CFD
	1 day
	Thu 23/01/20
	Thu 23/01/20

	Small improvements to design
	10 days
	Fri 24/01/20
	Thu 06/02/20

	Prepare second presentation
	32 days
	Fri 07/02/20
	Sun 22/03/20

	Viva 2 - Present presentation
	1 day
	Mon 23/03/20
	Mon 23/03/20

	Write final report
	80 days
	Tue 03/12/19
	Mon 23/03/20


Figure 2 the team’s Gantt chart timeline 
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Figure 3 Picture of the group Gantt chart
The group came together, tasks were allocated to each member, according to their strengths as discussed with the team leader. Timings for each task were also discussed briefly.

Below is a table of the goals that are to be achieved in a matter of time, referred to as milestones:
	Milestone
	Due Date
	Comments

	First Concept Design
	Wed 06/11/2019
	This will motivate members to continue making designs

	Vivas 1 Presentation
	Mon 02/12/2019
	Present presentation with entire group

	Best design combination
	Fri 13/12/2019
	Main CAD and CFD work finished

	Wind tunnel testing
	Wed 22/01/2020
	Analyse real values and compare with CFD

	Vivas 2 Presentation 
	Mon 02/03/2020
	

	Final report submission
	Mon 23/03/2020
	Hand in final group report


Figure 3 milestone table
As this is an ongoing project, the team will attempt to reach these milestones on time in order to ensure the project outcome is successful. According to Smith (1995) projects are the starting point for success. The success of the project depends upon:
Risks
Definition of the project objectives
Early decisions made
Costs
Project planning
Time and money
Emergencies (unexpected events)
Strong project team
Everyone is part of the decision-making process

[bookmark: _Toc25843266]2.1 Communication
Project Management looks at the needs and risks of the project and categorises the plans and priorities of it. An effective project management identifies the problems and achieves quality and value for money (Smith, 1995, p. 9).  
· The needs are dependent upon size, complexity, urgency and novelty of a project.
· Also needs are interdependent, especially those competing for the same resources. 
· Projects proceeds with a cycle of activities.
· Starting with: Initial studies of ideas – what’s needed? How can it be achieved?
· Ending with: Intense concentration of resources to complete it. 
Without good communication, the project itself will not succeed. If ideas and priorities aren’t shared, there will be no cohesion of ideas central to the project. It will constantly change; therefore, communication levels also continuously change. Poor communication between team members potentially leads to failure. Therefore, systems of communication need to be planned and monitored. Records need to be kept of team meetings – so that reference can be kept of an individual’s input. (Smith, 1995, p. 9)

[bookmark: _Toc25843267]3.0 Belbin’s Model 
With reference to Belbin’s model, it has been identified that the author has some of the characteristics needed for successful completion of his part of the task but also lacks in some respects. Using Belbin’s Team Skills Management Table of Norms, from the scores received, the author has been defined as being a Plant and a Team Worker. For example, imagination and creativity will assist with creating the design of the rear wing, as will the ability to solve hard problems. The strengths and weaknesses of the author defined by Belbin were as follows:
Plant - Strengths: Being Creative, imaginative, free thinking. Generates ideas and solves hard problems. Weaknesses: Can ignore extra details. Misses out on communicating because focus is elsewhere.
The positive traits of these characteristics should greatly contribute to the overall success of the project, whereas the weaknesses need to be improved in order to not have a negative impact.
[bookmark: _Hlk24541015]Team Worker – Strengths: Good listener and avoids conflict. Diplomatic and co-operative. Weaknesses: Indecisive, avoids confrontation. Being a good listener and being diplomatic will help when communicating with other team members 
However, it is important that extra details are not missed, and focus needs to be maintained.
(Belbin, 2019)
In detail, the author’s role will involve the following: The design of a maximum of three rear wing models. These ideas will be firstly be set out as sketches on paper, and once ready, a 3D model of each sketch will be created using CAD/Solid works. The estimated time to create the first model and run it In CFD for analysis was 1 week, this task was therefore accomplished in CAD week.



[bookmark: _Toc25843268]4.0 Personal Tasks 
Below is a table of personal tasks and the timings for the duration of the project.
	Tasks
	Duration
	Start date
	Finish date
	Comments

	Aerodynamics
Research
	70 hours 
This is spread throughout, with a heavy investment in time at the beginning of the project.
	07/10/19
	30/04/20
	This research will involves looking at various aspects of a rear wing on a Hillclimb race car and its capabilities.

	CFD tutorial videos
	20 Hours this is spread over a three-week period.
	26/10/19
	10/11/19
	Tim told the group to complete these tutorials to gain further knowledge on the CFD software.
I learnt how to use the software tools and learnt to analyse the airflow of the Mira vehicle.

	CAD design concepts on rear wings
	35 hours over 35 days. 
	11/10/19
	27/11/19
	The author was tasked with creating 3 or more concepts of the rear wing of the race car using CAD software.

	Testing
CAD Car concepts 
	3 hours over 3 days
	20/01/22
	22/01/23
	Testing the airflow to determine whether the rear wing is aerodynamically viable. The aim to establish as much downforce on it with the least amount of drag.

	Research on materials for rear wing and costing
	As a part of the 70 hours in total for research 15 are allocated specifically to material research
	16/10/19
	06/11/19
	Research specifically into materials suitable for a rear wing.

	Written Presentation and preparation
	3 hours within 18 days and 1 hour to present.
	07/11/19
	02/12/19
	Compile research on rear wing design from the measurements, materials, costings and fitting. As an explanation of the effects of flow as a part of the team presentation on aerodynamics.

	Project meetings
	Over 126 days 
56 hours, 1-hour meetings twice a week for the duration of the project
	30/09/19
	23/03/20
	Progress is discussed and modifications are instigated when required. Timelines are adjusted and further deadlines created. This is an opportunity for help requests to team mates to encourage the transfer of information and skills

	Final report preparation
	15 hours within the time frame
	03/12/19
	23/03/20
	All information is analysed, and the data prepared for report format. Each stage of the project is elaborated upon and critically appraised



[image: ]Figure 4 shows a Gantt chart setting out the details of personal tasks and timings on a timeline. 
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Figure 4 Personal Gantt Chart photo


[bookmark: _Toc25843269]5.0 Gateway 
A gateway objective is a key decision point at which the project is assessed. At this point, it can be determined whether it is cost effective, whether the objectives and performance criteria are being met and that it meets the necessary rules and regulations.
A gateway is a point along the timeline of the project where my milestone will meet specific performance criteria.
The milestone is finding the information needed of what type of rear wing will be designed for the group project, The measurements found in the rules and regulations hill climb racing book showed the maximum width is 140cm, the maximum height is 90cm and the overhang from the rear wheel axis is 150cm. The rear wing was designed in Soildworks (CAD). The CFD gateway analyses the calculations of how efficient the rear wing could be. The first rear wing model concept had square endplates and a single element (air foil) attached between to it with no accurate measuring of the angle of attack. When it was run through the fluent process in CFD after the geometry and meshing process, the statistics shown were dreadful. Further research on understanding how rear wings work was completed, such as understanding camber and chord on profiles (air foil) and knowing what angle of attack the profile should be adjusted to between endplates. Further knowledge and research enabled work to begin on the second wing concept. Louvers were added to the top left corner of the endplates, louvers were added to combat against winged tipped vortices when high pressured air passes through the rear wing. An additional element to the wing, a 2nd element smaller in size to the main element was added. The main elements angle of attack was adjusted to 12 degrees additionally the 2nd element was also adjusted to 12 degrees. The reason it was adjusted to that angle was so when high pressured wind is going through it, the laminar air flow passing between the element’s slots would not allow the air to separate, this does not cause stall. With the laminar flow passing it should be connected to the boundary and static layers of the elements, this will allow for more downforce on the vehicle and less drag. The second model was run in CFD, and better results were shown in the fluent process, however, the design still requires further work to obtain optimum results. The coefficient of lift  needs be -1.29.


[bookmark: _Toc25843270]6.0 Conclusion  
The group project is progressing well, roles have been divided and tasks allocated. The project was planned, and schedules adhered to. 
Research has been continuous influencing the design and modifications as the project advanced. CFD was used to analyse the effects of fluid flow on the design modifications were implemented to consider further research and CFD outcomes.
The next step in the project is to create a third design using further research and learning from mistakes made during the first two designs. A lot of information was gathered during the analysis of the designs which will allow the project to progress enabling further design options.
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