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1. [bookmark: _Toc698638230]Introduction

In this report, I will be outlining the planned strategies, development methods and each person's role in the team to have a complete and coherent project with a focus on knowledge and skills gained as well as positive real-world results from our work. The Main component of this project is the NSF250R race motorcycle that is used to compete in the open 500 series with North Glouster road racing, in which I am involved. The NSF250R is a Moto3-class single-cylinder four stroke engine designed for high-revving operation and competitive race environments (Honda Racing Corporation, 2020). To Be able to effectively optimise an already well optimised engine a good understanding of thermodynamics, CFD and combustion.
The three key areas of focus in this project:
1. Intake tract optimisation allowing for greater air flow into the head
2. Gearing analysis using data to optimise new power output
3. Engine performance modelling and results
As a team we will need to work effectively together to complete our main objectives and work off each other using each other's data and research to be able to improve our own. We will need to use real collected data in addition to research and testing to find the optimal solution for all our individual goals. I am responsible for the development and testing of multiple new intake tracts in conjunction with the new ported head we have available for testing on the NSF. 

2. [bookmark: _Toc1080166338]Team Roles and responsibilities

	Member
	Team Role
	Task

	Reuben
	Team Member
	Reuben will be modelling the NSF250 engine in Ricardo wave and changing different parameters within the model to try get the best power and torque of the engine. Once the model has been finalised, it will be mapped on the ECU and analysed.

	Charlie
	Project Leader
	Charlie will coordinate the Project. As well as this, she will be developing the gearing for the internals and externals of the bike. Whilst analysing race and dyno run data, she’ll be looking at which gears are used most to give the best power advantage and seeing if the external gearing will be affecting that as well.

	Dylan
	Team Member
	Dylan will be conducting research and testing on multiple intake tracts to conclude the best design for optimum airflow into the revised and ported cylinder head for the NSF250 race bike.



Above is a table written by the group outlining the roles that we will all be taking on to complete this project in a simple format. We can apply the Belbin format to this table to figure out what our roles are in terms of that framework and structure of behavioural roles developed by Dr. Meridith Belbin. (https://www.belbin.com/about/belbin-team-roles).
Charlie, being the project leader, would lead her to be the coordinator in Belbin's model due to demonstrating an important ability to delegate tasks and take on responsibility in the project to ensure certain goals are completed in their appropriate and expected time. 
Reubens Belbin role in the project would be specialist as this requires him to have great knowledge and understanding of engine simulation software and be able to efficiently use the software to reconstruct the NSF250R’s engine as its stock counterpart as well as its modified version with the new and improved ported head. In addition to this Reuben will need to work with me to simulate different intake tract lengths to support my testing and research in the project to achieve our main goals.
My Belbin role in the project will be the implementer and resource investigator due to needing to translate theoretical concepts with physical and testable prototypes. The role of resource investigator will also fall onto me as my side of the project uses more physical resources and therefore will need to be my responsibility to explore different materials and not only use materialistic resources but also resources such as 3D printers, CNC machines and computer-based software to complete  my goals in the team. The skills require to complete my role will be the following:
· CAD and modelling experience
· Fabricating and prototyping
· Basic understanding of machines such as 3D printers and CNC’s
· Experimental methodology
· Fluid dynamics 
· Thermodynamics

[bookmark: _Toc739474648]3.Group tasks and timings
The entire project has been split into three parts and phases that all work together to create the final outcome this is due to it being more efficient to split the individual tasks and allocate them, improving workflow and similar management.
	Task
	Description
	Duration
	Lead

	Project Startup
	Defining what roles people are to take on and what needs to be worked on soon.
	1 hour 
	Charlie

	Review of research and data collection
	Reviewing as a team all the research that we have individually collected and continue to conduct meetings to discuss and present our work to each other.
	60 hours
(Various meetings spanning throughout the project)
	All

	Dyno runs
	We will perform dyno runs on the bike before any modifications using the stock head and then continue to dyno as we make the appropriate modifications from our research and development.
	10 hours
	All

	Track Testing
	Due to the bike having a Delorto ecu we have the ability to pull data from track testing to analyse multiple channels of data allowing us to see differences in the modifications and possible gearing changes we can make.
	16 hours
(2 track days in the beginning of 2026)
	All

	Gearing analysis
	Charlie will be using the data collected from dyno runs as well as data from the track test days to determine the best gearset to use for certain tracks and also ensure we can use more of the power available due to the bike competing in open 500 class this is very important.
	4 weeks 
(continuous testing and working)
	Charlie

	Engine simulation
	Reuben will be conducting engine simulation using Ricardo wave software to model the current engine as well as the planned modifications we will make to see the difference in potential power output.
	6 weeks
	Reuben

	Intake system development
	I will be researching intake theory and creating multiple CAD models experimenting with different intake designs in accordance with the new ported head, in addition to this I will need to fabricate prototypes using 3D printers and various other machinery to easily test multiple designs using the dyno and track test days.
	8 weeks
	Dylan



[bookmark: _Toc1743052169]4. Detailed Task List for intake tract development
	Task
	Description
	Hours
	Duration

	Researching intake theory
	Reading existing literature bout intake designs as well as air flow pressure waves
	12h
	1 week

	Basic design and sketches
	Creating multiple different intake designs and concepts using knowledge gained from research
	10h
	1 week

	CAD Modelling
	Transferring the sketched designs into CAD software to make at least 4 different prototype intake tracts.
	20h
	2 weeks

	Material gathering
	Gathering and deciding on the materials needed to create the prototypes.
	4h 
	3-10 days
(potential material shortages and lead time on delivery)

	Prototype fabricating
	3D printing the CAD designs and test fitting them on the bike and correct any possible interference in the designs or unexpected flaws.
	20h
	2-3 weeks

	Flow bench setup and testing
	Using the university's own flow bench to test the multitude of prototypes and measuring air velocity, volume and pressure drop before testing on the bike.
	10h
	1 week

	Data Analysis
	Analysing the data gained and make comparisons on volumetric flow and efficiency.
	5h
	1 week

	Final design
	Using all data analysis and testing pick the most optimal design for the new head and test on the bike itself using dyno data.
	10h
	1 week



Total time taken to complete: 91 hours

[bookmark: _Toc560745293]4.2 Preliminary Bill of Materials

To create an effective intake system the materials used need to be able to withstand high velocity and pressure differentials that feature in a highly strung 4 stroke engine.
	Item
	Purpose
	Qty
	Cost (£)
	Lead Time

	PLA/ABS filament
	For prototype intake tracts
	2x 2kg
	40
	3-5 days

	Carbon fibre tubing
	Potential final prototype material
	2 tubes
	80-120
	1 week

	Aluminium tubing
	Possible final fabricated part
	2 tubes
	25
	3 days

	Silicone couplers
	Secure the intake tract 
	2
	20
	1 week

	Consumables
	Resin and possible other materials such as screws and bolts to secure the parts
	N/A
	20
	1 week



Estimated total cost: £225

[bookmark: _Toc1820171743]4.3 Specialised equipment needed

· Flow Bench 
· Velocity probe (to measure air velocity)
· 3D printer
· CAD software 
· CAD capable computer
· Composite laying equipment (potential for carbon fibre parts)
· Smoke visualisation rig (for testing air leaks)
· Vehicle dyno

[bookmark: _Toc1774249487]5.Milestones and gateway objective

[bookmark: _Toc1364063611]5.1Significant milestones
1. Complete team briefing and review research
2. Get baseline data with standard head and settings
3. Create a baseline and goal in Ricardo Wave
4. An initial gearing configuration
5. Intake tract CAD prototypes
6. Prototype fabrications
7. Simulation and testing using flow bench
8. Data analysis and comparison between real world data and simulated data
9. Final decisions and product
10. Presentation and results

[bookmark: _Toc112373825]5.2 Gateway objective

The gateway objective for me would be to improve the airflow by a minimum of %5 percent across the rev range and in turn increase peak horsepower outputted by the engine with the combination of a new and improved intake tract and flowed and ported head.
The minimum steady state flow rate must be ≥ 80 CFM at 28 inH₂O (Matthews, 2017). as this is the industry standard measurements for a small displacement race engine featured in the Moto 3 bikes.
A measureable improvement in airflow musst also be seen with the improved intake tract of at least %5 for noticeable gains in engine performance and race time. We can compare this using the Ricardo Wave software to predict improvements and see potential power and torque gains.
The packaging of the intake tract is also very important as it needs to be able to fit in an already relatively small frame and package meaning that between all the components a 10mm gap must be achieved to avoid clearance issues and possible heat soak from various other components.
[bookmark: _Toc1340758277]6. Risks and Mitigation
[bookmark: _Toc1907534049]Risk 1: inconsistency in data
The first risk we could encounter would be incosistencys in data across simulation tests, dyno and airflow testing the current and prototype intake tracts. To mitigate these issues, we will ensure that all measurement equipment is properly calibrated and correctly set up for the specific tasks.
For mitigating possible inconsistencies with the flow bench, we shall conduct a pre session calibration and use fixed test pressures across all experiments ensuring that each prototype is tested fairly and repeat with the same subjects 3 times to get an average result leading to more accurate data.
To ensure the dyno has been calibrated properly we will ensure that it was tested and calibrated recently. In addition to this we will attempt to recreate the same conditions for each dyno run to ensure that air denisty and other factors which could affect results are either null or noted when comparing data.

[bookmark: _Toc675480899]Risk 2: Protype compatibility with head and chassis
To mitigate this risk, we can use either 3D scanning equipment to scan the area in which the intake tract will fit to be able to import into CAD and allow for interference checking in the software itself before creating the parts. On the other hand, an existing 3D CAD file may be available with all the correct dimensions for the NSF250R due to it being a Moto 3 based bike. 
Ensuring the correct measurements are taken for important mounting points is critical in mitigating this risk also.





[bookmark: _Toc337067261]7. Gantt Chart

	Phase
	Oct,25
	Nov,25
	Dec,25
	Jan,26
	Feb,26
	Mar,26

	Project discussion
	
	
	
	
	
	

	Group Meetings
	
	
	
	
	
	

	Protype designs
	
	
	
	
	
	

	Viva plan
	
	
	
	
	
	

	Presenting first Viva
	
	
	
	
	
	

	Prototype testing
	
	
	
	
	
	

	First dyno run
	
	
	
	
	
	

	Results analysis
	
	
	
	
	
	

	First track test
	
	
	
	
	
	

	Final design and dyno test
	
	
	
	
	
	

	First race test
	
	
	
	
	
	

	Performance gain analysis
	
	
	
	
	
	

	Planning for final viva
	
	
	
	
	
	

	Presenting final viva
	
	
	
	
	
	


[bookmark: _Toc1757488582]Conclusion
This project is centred around improving the drive output of the NSF250R university race bike with engine, airflow and gearing improvements based on data and experiments to ultimately improve the bikes competitiveness in the open 500 class that it competes in. Using various software packages and rigorous testing we will have a final conclusions and improvement to the existing performance of the bike.
My contribution in this project focuses on the development and enhancement of the intake system ensuring greater volumetric efficiency and enhanced air flow into the engine allowing us to take advantage of more power on the racetrack and greater drive through the gears. Through careful planning and setting clear goals we as a team should be able to deliver data driven and authentic results with meaningful performance gains.
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