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[bookmark: _Toc1961497602][bookmark: _Toc214811684]Chapter 1: Introduction
This report provides an in-depth overview of the progress and planning involved in an ongoing project focused on improving the university BMW E87’s engine. The project was divided into two main areas of investigation: the valvetrain and the intake system. To ensure an even distribution of work and allow for detailed analysis, the team was split into two sub-groups, each concentrating on one of these components. This report focuses on the intake portion of the project and further analyses the planning and project management tools used to monitor progress and ensure project deadlines are met. In addition, it discusses my individual tasks, potential challenges faced during the project, and the strategies developed to overcome them. 

















[bookmark: _Toc214811685]Chapter 2: roles and responsibilities
Table 1: Roles and Responsibilities
	Intake 

	Robbie Sandford
	Isaac Jones
	Wesley Ives
	Snasloy D’Silva

	Project Manager
	Modelling
	Product Testing & Development
	Product Innovation

	- Computational Fluid Dynamics
- Research & Data Collection
	- Computer-Aided Design
- Computational Fluid Dynamics
	- Ricardo Wave Simulation
- Flow Bench Testing
	- Research & Data Collection
- Data Analysis & Evaluation



Table 2: Personal Belbin’s Model Score
	Role
	Score
	Rating

	Implementer
	12
	High

	Co-ordinator
	8
	Average

	Shaper
	4
	Low

	Plant
	6
	Average

	Resource investigator
	5
	Low

	Monitor evaluator
	5
	Low

	Team worker
	13
	High

	Completer finisher
	17
	Very High



[image: Belbin's team roles]
Figure 1: Belbin’s team roles (James Moultrie, no date)
Belbin’s team roles model is a useful personal assessment tool designed to identify the behavioural traits that individuals bring to a working environment. By asking participants to respond to a questionnaire, the model assigns each person one or more of Belbin’s nine team roles, highlighting their strengths and preferred ways of working (James Moultrie, no date). Within our project, we used Belbin’s model to allocate roles that matched those strengths and preferred ways of working. This allowed us to form a balanced team where responsibilities were distributed appropriately. 
According to my assessment results, I scored very highly as a Completer-Finisher and scored highly as an Implementer and Team Worker (see Table 2). These results indicate that I am most suited to the action-oriented role categories, which is shown in Figure 1. The Completer-Finisher role is associated with attention to detail, reliability and a desire to ensure that tasks are completed on time. Individuals with this role are often most effective during the later stages of the project, when accuracy, quality control, and final adjustments are most important. For this reason, I was assigned to the designing phase of the project, which takes place towards the end of the project. My strengths as a Completer-Finisher will be especially valuable in ensuring that tasks are completed on schedule and to a high standard. 
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Table 3: Group tasks
	Phase
	Task
	Start
	End
	Duration (weeks)
	Responsibility

	Planning
	Define objectives, assign roles, gather background data
	13/10/2025
	2/11/2025
	3
	Team Collaboration

	Research & Data Collection
	Literature review, YouTube research on N52, benchmark studies
	13/10/2025
	23/11/2025
	6
	Robbie Sandford + Snasloy D’Silva

	Ricardo Wave Simulation
	Model valve timing & cam effects
	10/11/2025
	07/12/2025
	4
	Wesley Ives

	3D Scanning & CAD Modelling
	Scan head, model intake & cams
	10/11/2025
	18/01/2026
	6
	Isaac Jones

	CFD Simulation
	Simulate intake airflow and cam effects
	19/01/2026
	01/02/2026
	2
	Robbie Sandford + Isaac Jones

	Prototype & Flow Bench Testing
	Manufacture test parts, validate CFD
	02/02/2026
	15/02/2026
	2
	Wesley Ives

	Dyno Testing & Validation
	Power runs, compare to simulations
	16/02/2026
	01/03/2026
	2
	Team Collaboration

	Data Analysis & Evaluation
	Combine CFD, flow, and dyno data
	16/02/2026
	08/03/2026
	3
	Snasloy D’Silva

	Reporting & Presentation
	Prepare report, viva, and presentation
	13/10/2025
	08/03/2026
	18
	Team Collaboration


Table 3 outlines the group tasks required to achieve the overall aims of the project. It provides clarity on who is responsible for each task and when these tasks are scheduled to begin and end, using the start date, end date, and responsibility columns. This is particularly useful for coordinating work and following up with team members when specific information is needed to progress within personal phases. According to Table 3, the project runs from the 13th of October to the 8th of March. After accounting for 3 weeks of holidays and 2 VIVA weeks, we are left with 18 effective working weeks to develop and complete the project. The workload has been allocated among the team members to ensure that each person has an even amount of work. In addition, some tasks will be completed as a team to distribute the workload more effectively. 
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Table 4: Personal Tasks
	Phase
	Task
	Duration (hours)
	Duration (days)
	Specialist equipment

	
Create a 3D model of existing cylinder head.
	Learn how to use a 3D scanner.
	
8
	
2
	- 3D scanner
- Computer
- Monitor

	
	3D scan existing cylinder head.
	
20
	
5
	- 3D scanner
- Computer
- Monitor

	

Calculate runner lengths and diameters.
	Measure camshaft profile. 
	
4
	
1
	- DTI Gauge
- Camshaft measurement kit

	
	Calculate runner length over full RPM range.
	
4
	
1
	
- Microsoft 365

	

Develop an improved intake design using CAD.
	Select best intake design option. 
	
2
	
1
	
~N/A~

	
	Develop an initial CAD design. 
	
80
	
20
	- SolidWorks
- Computer
- Monitor

	
	Develop a final CAD design. 
	
40
	
10
	- SolidWorks
- Computer
- Monitor

	



Carry out CFD testing and analysis on intake design.
	Prepare CAD model for CFD.
	
4
	
2
	- SolidWorks
- Computer
- Monitor

	
	CFD model simulation.
	
10
	
5
	- SolidWorks
- Computer
- Monitor

	
	Analyse the results.
	
4
	
2
	- SolidWorks
- Computer
- Monitor

	
	Document simulation outcomes.
	
2
	
1
	
- Microsoft 365

	

Prepare written report and VIVA presentations
	Create presentation for VIVA
	
40
	
75
	
- Microsoft 365

	
	Practice presenting slides 
	
20
	
10
	
~N/A~

	
	Create final report 
	
50
	
50
	
- Microsoft 365



Table 4 provides a detailed breakdown of the phases for which I am responsible within my portion of the project. Each task is accompanied by a list of the specialist equipment required, as well as the estimated number of hours needed for completion. These time estimates are based on an assumed workload of four hours per day. For tasks that involve collaboration with other team members, the total number of hours has been divided accordingly to reflect the shared workload. 
This table is valuable for identifying specialist equipment requirements at an early stage, enabling effective planning and time allocation. Based on the calculations using Table 4, I estimate that completing all my assigned phases will require approximately 288 hours in total. 
Table 5: Specialist equipment 
	Specialist equipment
	Cost 
	Lead times 
	Reference

	SolidWorks
	£2144.53/year
	Immediately
	(SolidWorks, 2025)
	Computer
	£2274.66
	7 weeks
	(Dell, 2025)
	Monitor
	£429
	2-5 working days
	(ASUS, 2025)
	3D scanner
	£699
	2-5 working days
	(Creality official, 2025)
	Microsoft 365
	£84.99/year
	Immediately
	(Microsoft, 2025)
	Camshaft measurement kit
	£444 (inc VAT)
	2-5 working days
	(eclipse-tech, 2025)


Table 5 summarises all the specialist equipment required to complete my assigned phases of the project, along with the associated costs and lead times. The equipment includes SolidWorks for CAD modelling, a computer and monitor to support design and analysis work, a 3D scanner for capturing accurate measurements of the intake system and cylinder head, Microsoft 365 for documenting project tasks, and a camshaft measurement kit to measure the camshaft profiles. 
While most of these items have relatively short lead times and can be obtained within one week, the computer has a lead time of seven weeks. This extended lead time requires prior planning to ensure all equipment is acquired in time for the specific tasks. Taking all items into account, the total estimated cost of the specialist equipment required for my phases amounts to £6076.18. This cost assessment is important for budget planning and helps to ensure that the estimated costs is feasible within the project’s financial constraints. 

	Isaac Jones 2403961 – Project Planning ACHA5012 & ACMA5007
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Table 6: Group milestones
	Milestone
	How It Can Be Achieved 

	1. Within a 4-week period, we will become proficient in using Ricardo Wave software. We will measure my progress by successfully building and running a sample engine model of the N52 engine by the end of the 4 weeks. 
	Initial Training: Begin with structured tutorials and online training modules to understand the fundamentals of Ricardo Wave’s user interface, model setup, and simulation workflow.  
Practical Application: Develop a simplified single-cylinder model to explore parameters such as valve timing, intake/exhaust duration, and pressure wave interactions.  
Progressive Complexity: Gradually increase model complexity by introducing real-world boundary conditions and intake geometry data obtained from CAD/3D scans.  
Performance Validation: Compare Ricardo Wave simulation outputs with known engine data to ensure understanding and accuracy.  
Documentation: Record all learning outcomes and challenges to establish a technical reference for future simulations. 

	2. within a 2-week period, we will learn to use Computational Fluid Dynamics (CFD) tools to analyse intake flow characteristics. We will measure progress by successfully analysing the flow characteristics of the N52 engine by the end of the 2 weeks. 
	Software Integration: Understand how CFD data complements Ricardo Wave by providing detailed local flow insights for intake systems.  
Geometry Preparation: Import 3D-scanned intake port geometries into the CFD software, ensuring proper meshing and surface refinement for accurate airflow modelling.  
Simulation Execution: Run steady-state and transient flow simulations to study velocity profiles, pressure drops, and turbulence within the intake ports.  
Result Correlation: Use Ricardo Wave to simulate global engine parameters (mass airflow, volumetric efficiency, torque) and correlate them with CFD results for validation.  
Iterative Optimisation: Refine geometry and boundary conditions based on comparison outcomes, developing a stronger technical understanding of airflow optimisation. 

	3. Within a 3 week-period, we will successfully create an accurate digital copy of the intake ports using the 3D scanner. We will measure progress by successfully developing fully processed 3D model that can be used for further analysis or CAD work by the end of the 3 weeks. 
	Preparation & Setup: Clean and prepare the BMW N52 cylinder head to ensure accurate scanning surfaces; calibrate the 3D scanner to achieve precision within ± 0.05 mm. 
Scanning Process: Conduct multiple scans from different angles to capture full port geometry, eliminating blind spots or distortions.  
Data Processing: Use post-processing software, such as SolidWorks to align, merge, and clean the point cloud data.  
CAD Conversion: Generate a solid CAD model of the intake ports suitable for simulation and CFD meshing. - Verification: Compare the scanned model against OEM data or manual measurements to validate dimensional accuracy.  
Integration: Export the final model into Ricardo Wave and CFD software for simulation and performance analysis. 



Table 6 outlines the three main milestones of the project, providing checkpoints to monitor overall progress. Each milestone represents a significant stage within the development of the intake system, including becoming more proficient in using Ricardo wave, CFD, and 3D scanning tools. Achieving these milestones is essential to ensure that the project remains on track to meet its primary objective of improving the intake system by 8th march, in time the final VIVA week. Each of the milestones includes the specific steps required to achieve it, as well as the estimated number of weeks expected for completion, enabling the team to effectively manage time and maintain progress throughout the project.
[bookmark: _Toc214811689]Chapter 5.1: Gateway objective
My personal gateway objective is to conduct computational Fluid dynamics (CFD) testing on the initial intake design to determine whether it offers measurable performance improvements. This process begins with designing and developing an intake system using CAD software. After each version, CFD simulations will be carried out to evaluate airflow behaviour and performance qualities. 
The results of these simulations will determine whether the designing process can progress onto the next stage. If a version shows no improvement compared to the OEM intake system, the CAD model will need to be revised and then later retested. In the situation where multiple versions fail to yield improvements, it may be necessary to reassess the idea entirely and restart the design process from the beginning. 
Only once the CFD results show measurable improvements to airflow behaviour and the overall vehicle performance can the project progress to the manufacturing and installation stages. This ensures that only an effective design is taken forward, reducing the need to manufacture multiple systems and avoiding the extensive cost of redesigning at a later stage.
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Table 7: Risk Matrix 
	
	Impact

	Likelihood
	
	Insignificant
	Minor
	Moderate
	Significant
	Severe

	
	Very likely
	Low med
	Medium
	Med High
	High
	High

	
	Likely
	Low
	Low med
	Medium
	Med High
	High

	
	Possible
	Low
	Low med
	Medium
	Med High
	Med High

	
	Unlikely
	Low
	Low med
	Low med
	Medium
	Med High

	
	Very unlikely
	Low
	Low
	Low med
	Medium
	Medium
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The primary concern within my phase of the project is time. My CAD work is reliant on several task being completed by other team members beforehand, which may delay my planned start and end dates. Additionally, the university has only one 3D scanner shared across all year groups, so limited availability may also postpone the beginning of the scanning process. It is likely that my project phase will be delayed, and the impact of this would be significant, as key deadlines may not be met. As shown in Table 7, this would be classified as a high-risk issue. 
To mitigate this risk, I will work with other team members to speed up the scanning process where possible. I will also use any waiting periods productively by completing the necessary calculations and preparatory work for the CAD model, ensuring that once the scanner is available, I can progress without any delay. 

[bookmark: _Toc214811692]Chapter 6.2: Space Limitations
A secondary area of concern is space. The engine bay is already very cramped, and installing an improved intake system may be challenging, especially if we aim to position it away from the engine to ensure a cooler airflow. It is unlikely that space will become a major issue, however, it would be severe if the intake system couldn’t be fitted. As shown in Table 7, this would be classified as a medium-high risk issue. 
To mitigate this, I plan to measure the distances between key components to determine how much available space there is to work with. If time allows, this will be completed with a 3D scanner for more accuracy. Additionally, I plan on designing the intake system in multiple sections to allow it to fit more effectively within the restricted area. 
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Table 8: Group Gantt Chart

	Week commencing

	
	13th Oct
	20th Oct
	27th Oct
	3rd Nov 
	10th Nov 
	17th Nov 
	24th Nov 
	1st Dec 
	8th Dec 
	15th Dec 
	22nd Dec 
	29th Dec
	5th Jan
	12th Jan
	19th Jan
	26th Jan
	2nd Feb
	9th Feb
	16th Feb
	23rd Feb
	2nd Mar
	9th Mar
	16th Mar

	Planning
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Research & Data Collection
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3D Scanning 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ricardo Wave Simulation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Initial CAD Modelling
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CFD Simulation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Prototype & Flow Bench Testing
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Final CAD model
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Dyno Testing & Validation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Data Analysis & Evaluation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Reporting & Presentation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	






Table 9: Personal Gantt Chart
	Week commencing

	
	3rd Nov 
	10th Nov 
	17th Nov 
	24th Nov 
	1st Dec 
	8th Dec 
	15th Dec 
	22nd Dec 
	29th Dec
	5th Jan
	12th Jan
	19th Jan
	26th Jan
	2nd Feb
	9th Feb
	16th Feb
	23rd Feb
	2nd Mar
	9th Mar
	16th Mar

	To create a model of the existing cylinder head
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To learn how to use 3D scanning software 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To 3D scan cylinder head 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To develop a CAD model of intake design 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To calculate runner lengths and diameters 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To select best intake design option
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To develop an initial design on CAD
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To carry out CFD test on initial design
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To develop a final design on CAD
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To prepare written report and VIVA presentations
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To create slides for presenting VIVA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To create final report 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To practice presenting slides
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	Key

	Planned target

	Completed 

	Holidays

	VIVA


Table 10: Gantt chart key




The shared Gantt chart (see Table 8) is used collaboratively to track overall project progress, indicating when each section should be completed so that subsequent team members can begin their work on time. It is updated throughout the project so that the project manager can track progress and ensure we remain on schedule for the final VIVA. The chart only includes the major tasks to keep it uncluttered and easy to interpret, ensuring that the focus remains on the project’s key milestones.
The personal Gantt chart (see Table 9) outlines the three main milestones for my area of the project: creating a 3D model of the existing cylinder head, developing a CAD model of the intake system, and preparing the written report and VIVA presentation. It also shows the expected duration of each task and the order in which they need to be completed to the meet the final VIVA deadline. The Gantt chart will be updated throughout the project to track progress and compare actual task durations with the planned targets. Furthermore, the key (see Table 10) indicates when a task is being worked on or completed, and it also highlights important periods such as holidays and VIVA weeks.
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