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[bookmark: _Toc1364744520]Introduction
[bookmark: _Toc1862496900]Morgan plus 4
The morgan plus 4 is a classic styled British sports car mainly known for its heritage-based design and craftsmanship. Whilst the aesthetic appeal and heritage are well valued, the original body work of the morgan plus 4 is not optimized for aerodynamic efficiency in the slightest. This project focuses on enhancing the aerodynamics of the original bodywork through 3D design and simulation-based improvements.
[bookmark: _Toc1005515679]team
Our team has been split into two groups, one tasked with modifying the base car model, only adding to it and not a full redesign, and the other group is redesigning the whole bodywork and styling of the morgan. Both sides aim to make the car much more efficient using software like SOLIDWORKDS and CFD.
[bookmark: _Toc897051838]Project aims
The main aim of this project as a whole is to develop new bodywork concepts that reduce drag and improve airflow stability over the car. The key objectives include analyzing the existing body using CFD, identifying high drag and pressure points on the car, and proposing and modelling new design modifications. After that, testing these using a custom CFD package, developed by the group.













[bookmark: _Toc1228431403]Members and roles
	Team member
	role
	

	Ryan williams
	Project leader & CFD engineer
	The project leader will oversee the development of both the conceptual and existing Morgan Plus 4 teams, ensuring efficient collaboration and clear communication of deadlines. They will also be responsible for producing the documentation, including the presentation and technical report, to demonstrate the team’s development process.

	Ethan davies
	Conceptual leader
	The conceptual leader will direct the Morgan Plus 4 chassis with GT coupe-style bodywork, balancing traditional Morgan design principles with improved performance. They will also communicate progress and design decisions to the project leader, and make sure the concept team is running smoothly.

	Tom holland
	Morgan plus 4 leader
	The Morgan Plus 4 leaders will oversee modifications to the existing bodywork of the vehicle in the UWTSD workshop, adding features such as a rear wing, splitter, and diffusers to improve handling and performance. They will also communicate progress to the team and project leader.

	Alexandros grifiths
	CFD engineer
	The CFD Engineer will design and perform CFD analysis on their assigned area, assessing whether targets are met and documenting results for the final report. Even unsuccessful outcomes provide valuable learning for the team.

	Dominic walton
	Technical director
	The Technical Director in each team will oversee the CFD methodology and set performance goals, such as target downforce and drag reduction, working closely with their team leader.

	Luca grey
	CFD engineer
	The CFD Engineer will design and perform CFD analysis on their assigned area, assessing whether targets are met and documenting results for the final report. Even unsuccessful outcomes provide valuable learning for the team.

	Oscar price
	Technical director
	The Technical Director in each team will oversee the CFD methodology and set performance goals, such as target downforce and drag reduction, working closely with their team leader.


Belbins model
My score
	Role
	description
	score
	percentage

	shaper
	Thrives under pressure, problem solver
	16
	22.85

	implementer
	Practical thinker
	12
	17.14

	completer
	Diligent and detail oriented
	7
	10

	coordinator
	Natural leader
	5
	7.14

	Team worker
	Sensitive to needs of others
	10
	14.29

	plant
	Creative out of the box thinker
	8
	11.42

	Recourse investigator
	Extrovert, develops contact for the team
	7
	10

	Monitor evaluator
	Good decision maker, critical thinker
	5
	7.14


Using the Belbin model, being both a Shaper and an Implementer is a real strength. As a Shaper, you naturally push the team forward, keep energy high, and help everyone stay focused on results. As an Implementer, you’re practical and reliable, turning ideas into clear actions and getting things done efficiently. Together, this means you’re not just good at motivating the team, but also at making sure plans actually happen, helping the project stay organised, on track, and moving forward smoothly.
[bookmark: _Toc1200132599]Tasks and timings
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[bookmark: _Toc1734959873]My tasks
My tasks so far for the group project have included 
[image: ]
[bookmark: _Toc924242929]body work design research
I researched multiple different coupe body stylings. This was to better understand how certain shapes influence both performance and visual appeal. The four main styles of coupe i explored were muscular/rounded, teardrop, fastback, and modern GT. Each one of these styles has its unique advantages and disadvantages in terms of aerodynamics, practicality, and overall aesthetic. This task took 14 hours over a 7 day period
[bookmark: _Toc1995269986]Muscular
The muscular style is characterized by its wide stance, shorter wheelbase and bubbly look, the design of these cars is striking and resemblant of older American muscle. These designs promote high speed stability due to the long, gradual curves that keep air attached, the designs also feature a long bonnet and a far back seating position which aids in better weight distribution.
[bookmark: _Toc1260905107]Teardrop
The teardrop style of coupe is inspired by the most aerodynamic natural form, its silhouette features a narrow front end that gradually widens and tapers to the back of the car. This shape significantly reduces air resistance and drag, which in turn improves high speed performance. This design is ideal for a speed-focused coupe, and the only main disadvantage is a lack of space in the cockpit.
[bookmark: _Toc1418780987]Fastback
The fastback has one long continuous slope from the roof all the way to the back of the car, cresting a sleek sporty profile, this design holds a sleek aerodynamic shape whilst holding a bit more practicality, the main drawbacks of this design is space for the driver and at high speeds can tend to crate lift over the back end of the car.
[bookmark: _Toc1603852546]Modern GT
The modern GT style blends sport performance with comfort, typically featuring a long bonnet, short rear deck and a balanced silhouette. The benefits of this design include better ride comfort, and high end modern aero
[bookmark: _Toc514466504]final coupe design research.
For the coupe design that the morgan will be based on, the teardrop style of coupe got selected ass it the most suitable option for what we are aiming to do, this choice was made because the teardrop shape combines many of the key benefits of all of the coupe styles i researched while avoiding most of the limitations of them, the teardrop design maintains the aerodynamic benefits without the drawbacks of a big wake being produced. This task took me 8 hours over a 4 day span.
[bookmark: _Toc828616892]Reasons for not choosing modern gt
In terms of power and overall vehicle dynamics, the teardrop design goes well with Morgan’s existing engine power and lightweight construction perfectly. Its highly aerodynamic form allows the car to maximize efficiency and stability without requiring excessive power, meaning the vehicle can perform at its best without being pushed beyond its mechanical limits. By contrast, a full modern GT styling approach would be unnecessary and unpractical for this platform. GT designs are typically intended for higher-powered, heavier vehicles built for long-distance cruising and luxury performance. Applying this style to the Morgan would create an imbalance, as the car’s current weight and power output would not be sufficient to fully exploit the GT form, effectively bottlenecking its potential and diminishing both performance and design coherence.
Overall the teardrop design provides more than enough aerodynamic benefits and will be easier to model and add designs to, it will be much easier to make visually coherent and make a cohesive design that aligns with morgans classic old style
[bookmark: _Toc483199579]designs for possible silhouettes of the morgan.
So far i have designed 4 possible model concepts for the morgan coupe, all of which follow the long nose tear drop profile which best fits the cars performance characteristics, while each concept stays true to the core silhouette, they all explore different styling elements to refine both function and visual identity. These include the use of kamm trails, sloping rear haunches, splitters, varied windshield rake angles, and rear wheel covers, each of which have specific advantages. This task took me four hours over a three-day span.
[bookmark: _Toc597295650]Features of the designs
[bookmark: _Toc1983688438]Kamm trail
Kamm trails allow the design to maintain the aerodynamic efficiency of a teardrop shape and reducing the rear wake due to the lengthened rear, with the better drag reduction comes the improvement of high-speed stability by managing the airflow separation more effectively. It is particularly beneficial for balancing classic styling with contemporary performance expectations
[bookmark: _Toc2018573656]Sloping rear haunch
A sloping rear haunch allows the body of the car to flow more naturally from the roofline round to the rear wheels. A sloping haunch not only strengthens visual appeal but also improves airflow around the rear quarters of the car, reducing turbulence. This feature also contributes to a more planted and aggressive stance.
[bookmark: _Toc1971659833]Various windshield rake angles
Variations in windshield rakes were also explored to influence both aerodynamics and driver perception. A more steeply raked windshield reduces frontal air resistance and wind noise at higher speeds, contributing to better fuel efficiency and driving comfort. It also creates a sleeker, more concealed profile.
[bookmark: _Toc1570584863]Rear wheel covers
Rear wheel covers were implemented as a really easy way to greatly impact aerodynamic efficiency because rotating spoked wheels are a huge source of drag, covering them even partially will bring benefits such as reduced turbulence, reduced drag, improved efficiency and a cleaner, more unified body design.
[bookmark: _Toc1961081707]Overall benefits
Overall, these four design approaches demonstrate a balance between tradition and innovation, allowing the Morgan coupe to retain its distinctive identity while benefiting from modern aerodynamic improvements, improved stability, and enhanced visual appeal. Each variation offers a different interpretation of the same core form, enabling a more informed final design decision based on performance goals and aesthetic preference.

[bookmark: _Toc379846376]creating mira cars to airflow test mine and other team members models. 
Using SolidWorks i recreated my four designs that i drew on paper. During this process, i refined them all by using smart dimensions to ensure precise dimensions. This allowed more controlled adjustments and accuracy. Once the base forms were finalized, i extruded the models to make a 3D sketch to airflow test using CFD. This task in total took four hours over two days, most of the time was spent rendering the models.
This approach allows the entire conceptual team to clarify and visualize the designs in a realistic format, making it easier to compare how each shape performs under certain conditions, it also helps to diagnose which shapes benefit the design aerodynamically and which areas of the design need further refinement.
Bill of materials
	Type of material
	item
	cost
	Total cost
	reasoning

	Testing
	Mini scale wind tunnel
	£0
	£0
	Mini scale wind tunnels will provide a good amount of data, the data will show us how the car will react on a larger scale without the need to make a full size model. UWTSD also owns a small scale tunnel which is free for us to use

	prototype
	3D printer
	£250- £700
	£0
	A 3D printer will allow for small scale prototypes that we can put into the mine wind tunnel, the 3D printer is a really quick and easy way to get multiple models tested, UWTSD already has multiple 3D printers which we are allowed to use

	CAD
	SOLIDWORKS
	£4484- £6812 yearly 
	£0
	SOLIDWORKS is used to make the 3D models and all of the aero designs. UWTSD has given us product keys for solidworks so there is no added cost







[bookmark: _Toc1149600189]Research possible racing leagues and regulations.
I researched a range of possible racing leagues that allow unrestricted body modifications or at least highly unrestrictive body modifications. However, many leagues have fairly restrictive design regulations the greatly limit creative freedom, while many others were aimed at vehicles far more advanced than the morgan is. This makes it hard to find leagues that are suitable for mid power range custom cars. Through this process, i identified a few time attack prototype leagues that better suit the direction the morgan will be heading.
[bookmark: _Int_GsPXV4oJ]These time attack leagues provide necessary freedom for extensive body modification whilst remaining realistic and practical for the platform we have been provided, as a result of this, the leagues offer ideal competitive environments in which the goals can be fully explored without exceeding its limits. This task took me twelve hours over three days, this task in particular took so long because i had to read through tens of league regulations to make sure that the modifications we want to do to the morgan would be allowed
[bookmark: _Toc1362590246]Research into the airflow and overheating issues
The morgan presents several performance drawbacks, the main two drawbacks is a lack of aerodynamic efficiency, and a lack of adequate cooling, the cooling issue contains two main problems, one being not enough air getting in, and the other being not enough air getting out, hot air gets trapped in the engine bay. This first issue stems from the car's traditional and old design intended to cater for the older generations. As a classically styled car, the car s aimed at people who value heritage and aesthetic appeal over outright performance. As a result of this, the vehicle is very unlikely to be driven to its limits in any way at all, reducing the manufacturers' incentive to input adequate cooling measures or even optimized aero.
As a result, the factory design focuses far more on keeping the car’s classic style and appearance rather than maximizing performance. This means some practical elements, such as airflow and cooling, have been compromised. Features like small air intakes, poor airflow through the engine bay, and limited heat extraction are simply not optimized for demanding conditions. While this isn’t a major issue for normal, relaxed driving, it quickly becomes a problem when the car is pushed harder.
[bookmark: _Toc718144200]Morgan measurement 
Taking key measurements of the morgan was a good first step in the redesign process, elements such as the engine size, wheel wells, radiator placement and angle, and front grill openings were all measured to establish special limits and constraints
By gathering this data, it made it possible to create a solid foundation for the new design direction. It ensured that any design created would fit onto the car without hitting the wheels, engine, or frame.
[bookmark: _Toc542756728]Significant milestone
[bookmark: _Int_DVeAif47]My gateway objective for this project is to research, develop, and validate a redesigned bodywork and aerodynamic concept for the Morgan, improving its performance potential while preserving its identity. This involved exploring bodywork design principles, developing possible coupe silhouettes, and analyzing airflow and overheating issues affecting efficiency, alongside researching suitable racing leagues and regulations to ensure the designs remained realistic and compliant.
[bookmark: _Int_nAACOW9i]I also created digital MIRA models for both my own designs and those of other team members to carry out airflow testing, allowing for performance comparison and targeted refinement. Additionally, I took precise measurements of the Morgan to define physical constraints and ensure all proposed designs were technically feasible, supporting the development of a strong, performance-driven final coupe concept.
By December 15th, my goal is for the team and I to agree on a final body shape that everyone can agree with and support, giving the project a clear and shared design direction. This will involve discussing and comparing all concepts in terms of their aerodynamic performance, practicality, and how well they respect the Morgan Plus 4’s heritage styling, before choosing the option that best meets our overall goals. Reaching this point will act as an important decision gateway, allowing us to move forward into detailed modelling and CFD testing with clarity and confidence. This milestone will help keep the project on track, strengthen teamwork, and reduce the risk of delays caused by uncertainty or repeated changes.

Gateways for the whole team
	gateway
	Milestone description
	date
	criteria

	1
	Ansys/CFD package
	13/10/25
	Domain size large enough to avoid boundary effects. Mesh resolution sufficient, with prism layers at walls. Appropriate turbulence models selected. Boundary conditions and solver settings correctly applied.

	2
	Styling of the car
	12/12/25
	Both teams need a clear visual on what direction they want to take the car, everyone on each team must be on the same page otherwise there will  be mishaps 

	3
	End of term presentation
	12/12/25
	The presentation is the first major deadline at the end of term, it marks the halfway point for the project so the team needs to have something to show for it

	4
	Final designs
	15/3/26
	When the designs are finalized, the project will be coming to an end, both teams will have a new bodywork for the morgan hat would've been airflow tested and perfect

	5
	Final report
	23/3/26
	The project report must be added to and completed through the duration of the project itself



[bookmark: _Toc691583276]Areas of concern for the project
my main concerns for the project were the limit on available time and making sure the whole group worked together smoothly and stayed in sync without anyone falling behind. With several design stages, testing phases, and research tasks to complete, there was a risk that delays could affect the quality of the outcome. Working with different ideas and approaches also meant that good communication was essential to prevent confusion or repeated work.
To reduce these risks, clear deadlines and meetings were set to keep the project and our progress on track. Specific roles were given to each team member, so everyone understood their responsibilities, and regular check-ins were held to oversee progress and resolve any issues early. Shared online tools were also used to keep information organized and ensure everyone stayed updated, helping the team work more efficiently and collaboratively.
Risk assessment
	risk
	description
	likelihood
	impact
	severity
	Actions to reduce the risk

	3d prints
	3d print breaking during the printing process
	low
	medium
	low
	To prevent 3D print spaghettification, ensure the bed is clean, level, and well-prepared, maintain correct Z-offset and filament flow, print at suitable temperatures and speeds, use supports for overhangs, and keep the printer well-maintained.

	Illness
	People being too sick to come into uni
	medium
	high
	high
	Have meetings and include teams meeting invites so anyone that needs to miss the meeting can still join in and be a part of them

	Time off
	Missing meetings and quality time with the team, missing out on many details
	medium
	high
	high
	To reduce the risk of missing meetings, it is important to schedule them in advance, share agendas and notes, and allow online participation when needed.

	burnout
	Stress can lower the drive to do work causing a heavy lack in progress for the rest of the team
	high
	medium
	high
	Stress-induced burnout can be prevented by breaking tasks into manageable chunks, rotating responsibilities, taking regular breaks, and encouraging open discussion of workload

	CFD
	CFD files corrupting/crashing can cause major problems that cost hours of time
	high
	low
	medium
	CFD file corruption can be mitigated through regular backups, saving incremental versions, and keeping reference files separate.

	communication
	Poor team communication can cause work to be left out and work to be done more than it needs to be
	medium
	medium
	medium
	Poor communication is reduced by using a shared platform, holding regular check-ins, and maintaining a project tracker so everyone stays informed.



summary
Full project gantt chart
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Detailed gantt chart for my tasks
[image: ]Summary of key findings
The project focused on enhancing the Morgan Plus 4’s aerodynamics while preserving its classic style. a Teardrop coupe styling was selected for its high aerodynamic efficiency, balancing speed, stability, and visual appeal. Four design concepts were made, incorporating features such as Kamm tails, sloping rear haunches, varied windshield rake angles, and rear wheel covers to further optimize airflow and reduce drag. 3D models were created in SolidWorks for airflow testing using CFD, allowing performance comparisons and refinement. Research identified suitable time attack racing leagues and highlighted limitations in the car’s cooling and airflow systems. Key measurements of the Morgan ensured designs were technically feasible. Risk management strategies, including regular backups, clear communication, and structured task allocation, were implemented to mitigate issues such as CFD file corruption, illness, burnout, and missed meetings. Overall, the project demonstrated the ability to combine heritage aesthetics with modern aerodynamic improvements in a practical, testable design.
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