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APPENDIX GA36b

	LEVEL 5 ASSESSMENT SPECIFICATION 



	Student name:
	     
	Student ID number:
	

	Programme:
	BEng Mechanical Engineering; BEng Mechanical & Manufacturing Engineering; BEng Energy and Environmental Engineering and; BEng Extreme Sports

	Module:
	Group Project

	Module code:
	M5X00400
	Contribution to Overall Module Assessment (%):
	

	Lecturer:
	Andrew Thorn & Rachel Alexander
	Internal Verifier:
	Kelvin Lake

	Assignment Title:
	Project Criteria
	Word count (or equivalent):
	2,500 words per group member

	Submission deadline:
	Please see dates in assessment brief
	Return date of provisional marks & written feedback:
	

	Submission method:
	All written assessments, where practical and possible, must be submitted via Turnitin unless otherwise instructed by the Lecturer. (Please DO NOT put this assessment specification into Turnitin or it will match many similarities with other students’ submissions.)
Alternative submission method (if applicable): 
Late submission of the assessment will result in a late penalty mark.  Penalties for late submission: Up to one week late, maximum mark of 40%.  Over one week late, 0%.  Only the Extenuating Circumstances Panel may approve a change to submission dates.

	Academic honesty / referencing:
	Academic honesty is required. In the main body of your submission you must give credit to authors on whose research and ideas your work is based. Append to your submission a reference list that indicates the books, articles, etc. that you have used, cited or quoted in order to complete this assessment.  











	Module Learning Outcomes 
(from module syllabus)

	An ability to evaluate the relationship between an engineering organisation and the industrial, socio-economic and environmental context in which it is found


	An ability to recognise and evaluate accounting methods, planning, costing and monitoring projects, workforce motivation and team dynamics






	
TASK DESCRIPTION




Introduction
The Group Project requires you to apply relevant knowledge gained from the programme modules and personal research to solve a technical design and development problem, with each member of the team having clearly defined roles to satisfy his/her contribution to the design solution.

The project teams will be required to hold weekly meetings with recorded minutes, chaired by the elected student and attended by supervising staff as appropriate.  The project plan will be updated as the work progresses to complete the project successfully.

As a group you are to prepare and present a presentation to outline your group project.  You should summarise the rationale for the project scope, how you have organised the group and any work carried out prior to the viva.  Each individual’s contribution to the project should be described and/or demonstrated.

Details of the individual group project briefs can be found on pages 12-23.   At the start of the module students will divide themselves into teams of 3 or 4 students and a brief of the chosen project will be issued.

Interim Viva
The verbal presentation should consist of: a description of the work undertaken to date; what you are currently working on; and the steps you intend to undertake in the future to complete the project.  You should include a detailed project plan that is current and up to date.  It should demonstrate the operation of the design implementation and explain how you intend to take the project forward. 

Report
You are required to produce a written report on your project outcomes as detailed in the individual project descriptions.

A single report should be submitted by each group, but each individual’s contribution should be clearly identified on the contents page of the report.  Failure to identify your individual work could lead to you being awarded no marks.

The report should explain the project’s development and how you achieved each of the tasks required to complete the final project.

The report must also be submitted electronically through Turnitin by just one member of the group.  Content such as, Matlab models, Excel spreadsheets and engineering cannot be included in the electronic submission but screen dumps should be used where appropriate to add coherence to the electronic version.

Final Viva
The verbal presentation should consist of a description of the work undertaken and its contribution to the group’s activities and outcomes.  It should demonstrate the operation of the design implementation and explain how it developed from conception to conclusion.



	GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS



Interim viva
A timetable for the verbal presentations which will take place on the week commencing 03/12/2018 will be put on Moodle.  The presentation should take 20 minutes and make use PowerPoint.  Around 15 slides should be sufficient.

You should talk around each slide, and not read directly from slides or notes.  The slides can contain drawings, photographs, results, calculations etc.  The slides should have bullet points where appropriate to allow you to elaborate on the points.

The first slide should include your project title and team membership

The following items need to be covered (to support the marking scheme):

1. Introduction- Description of scope of work- project aims
2. Timing plan
3. Literature survey- research- references
4. Experimental work
5. Analytical work
6. Modelling work
7. Results
8. Ongoing work and timing plan to project completion in March.

We want to assess what you have done individually and as a group.  We are assessing your technical ability,commitment, enthusiasm and how much work you have done and how well you have worked together.  You need to convince us that this is your project and that it is important to you as a group.  

Depth, detail and focus are essential to get good marks.  Remember, this is an academic project and will be judged as such.

Individual marks will be awarded based on the performance of individuals within the viva as well as using group feedback sourced via the peer assessment method described below to indicate your involvement in the group.

Literature reviews need to be academic and not just magazine references.  You must acknowledge all information/data you have been given from student colleagues.

This part of the assessment contributes toward 30% of the overall mark


Report
The report must be a professional account of the project.  The report should start with a general introduction, overview of the project scope, planning and organisation sections, which should be written by the group as a whole.  Each group member should have their own section/chapter in which they detail their contributions to the project.  Failure to identify your contributions within the report could lead to you being awarded no marks.  The conclusions and project critical review should be written by the group as a whole and the entire document formatted such that it reads as a cohesive document.

A general guideline format could contain as appropriate the following elements with more details given with each project brief: -

· Contents
· Introduction – description of project
· Project organization (allocation of roles/tasks)
· Summary of the work completed/contributions to project (individual’s sections)
· Work content
· Research carried out (as applicable)
· Experiments carried out (as applicable)
· Designs carried out (as applicable)
· Development carried out (as applicable)
· Testing carried out (as applicable)
· Build carried out (as applicable)
· Analysis carried out
· Achievement and progress relative to initial project plan and timing chart
· Review of successes and failures of the project
· References
· Appendices

Individual marks will be awarded based on the report individual sections as well as using group feedback sourced via the peer assessment method described below to indicate your involvement in the group.

This part of the assessment contributes toward 50% of the overall mark and should be submitted on 27/03/19

Final viva
A timetable for the verbal presentations which will take place on the week commencing 01/04/2019 will be put on Moodle.  The presentation should take 20 minutes and make use PowerPoint.  Around 15 slides should be sufficient.

You should talk around each slide, and not read directly from slides or notes.  The slides can contain drawings, photographs, results, calculations etc.  The slides should have bullet points where appropriate to allow you to elaborate on the points.
The first slide should include your project title and team membership

The following items need to be covered (to support the marking scheme):

1. Introduction- Description of scope of work- project aims
2. Timing plan
3. Literature survey- research- references
4. Experimental work
5. Analytical work
6. Modelling work
7. Results
8. Conclusions/recommendations

We want to assess what you have done individually and as a group.  We are assessing your technical ability, commitment, enthusiasm and how much work you have done and how well you have worked together.  You need to convince us that this is your project and that it is important to you as a group.  Depth, detail and focus are essential to get good marks.  Remember, this is an academic project and will be judged as such.

Individual marks will be awarded based on the performance of individual’s within the viva as well as using group feedback sourced via the peer assessment method described below to indicate your involvement in the group.

Literature reviews need to be academic and not just magazine references.  You must acknowledge all information/data you have been given from student colleagues.

This part of the assessment contributes toward 20% of the overall mark

Group Project Self- Peer Assessment
Self-Peer assessment is used to enable the marks awarded to better reflect an individual’s contribution to the group project.  The results of this exercise will be used to guide the lecturers when they are marking your contribution to the group work.

In your final presentation you will be given a form such as the one below to fill in and return.

Form 

· Do not show anyone else or discuss what you have awarded your peers.
· You must reflect on each of the members in your team, including yourself
· You must consider their contribution, performance, attitude etc. to the execution of the group project.
· Based on these considerations you must then award yourself and each other team member a mark from 0 to 5.




Performance			Contribution				Mark

	LOW PERFORMANCE
	Never turns up to meetings, contributes a poor standard of work
	0-2

	AVERAGE PERFORMANCE
	Turns up to meetings, contributes an average level of work
	3

	STUDENT EXCELS
	Plays a major role in meetings, contributes exceptional work
	4-5



Use the marking scheme above and do not be afraid to use the full range of marks for students who have not contributed or have excelled- including yourself!  An example of the form is shown below, but you will be given this form after your verbal presentation and will be asked to hand it into the faculty secretary.

Example of the Peer Assessment form

Project Title………………………………………………………………………………………

Put your name in the first row and remember to also award yourself a mark

	Student name
	Awarded Mark

	
	

	
	

	
	

	
	



Group Project Week
During this week you will have no other lectures and will be free to focus only on your group project.  At the end of this week the groups will be expected to submit a poster presentation.

Group project week is scheduled to run week commencing 05/11/2018. 

A full schedule for the week will be issued the week before it commences.








	GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS



NOTE: The guidance offered below is linked to the five generic assessment criteria overleaf.

1. Engagement with Literature Skills
Your work must be informed and supported by scholarly material that is relevant to and focused on the task(s) set.    You should provide evidence that you have accessed an appropriate range of sources, which may be academic, governmental and industrial; these sources may include academic journal articles, textbooks, current news articles, organisational documents, and websites.  You should consider the credibility of your sources; academic journals are normally highly credible sources while websites require careful consideration/selection and should be used sparingly.   Any sources you use should be current and up-to-date, mostly published within the last five years or so, though seminal/important works in the field may be older.  You must provide evidence of your research/own reading throughout your work, using a suitable referencing system, including in-text citations in the main body of your work and a reference list at the end of your work. 

Guidance specific to this assessment: 


2. Knowledge and Understanding Skills
At level 5, you should be able to demonstrate: sound knowledge and critical understanding of the well-established concepts and principles of the subject area and the way in which those principles have developed; knowledge of the main methods of enquiry in the discipline.  Knowledge relates to the facts, information and skills you have acquired through your learning.  You demonstrate your understanding by interpreting the meaning of the facts and information (knowledge). This means that you need to select and include in your work the concepts, techniques, models, theories, etc. appropriate to the task(s) set.  You should be able to explain the theories, concepts, etc. meaningfully to show your understanding.  Your mark/grade will also depend upon the extent to which you demonstrate your knowledge and understanding. 

Guidance specific to this assessment: 


3. Cognitive and Intellectual Skills
You should be able to critically analyse information, and propose solutions to problems arising from that analysis, including the critical evaluation of the appropriateness of different approaches to solving problems. Your work must contain evidence of logical, analytical thinking, evaluation and synthesis. For example, to examine and break information down into parts, make inferences, compile, compare and contrast information.  This means not just describing what! But also justifying: Why? How? When? Who? Where? At what cost? At all times, you must provide justification/evidence for your arguments and judgements.  Evidence that you have reflected upon the ideas of others within the subject area is crucial to you providing a reasoned and informed debate within your work.  Furthermore, you should provide evidence that you are able to make sound judgements and convincing arguments using data and concepts, with an understanding of the limits of knowledge, and how this influences analyses and interpretations. Sound, valid conclusions are necessary and must be derived from the content of your work.   Where relevant, alternative solutions and recommendations may be proposed.

Guidance specific to this assessment: 


4. Practical Skills
At level 5, you should be able to use/deploy a range of established techniques within the discipline, and apply underlying concepts and principles outside the context in which they were first studied, including, where appropriate, the application of those principles in an employment context. You should be able to demonstrate how the subject-related concepts and ideas relate to real world situations and/or a particular context.  How do they work in practice?  You will deploy models, methods, techniques, and/or theories, in that context, to assess current situations, perhaps to formulate plans or solutions to solve problems, or to create artefacts, some of which may be creative.  This is likely to involve, for instance, the use of real world artefacts, examples and cases, the application of a model within an organisation and/or benchmarking one theory or organisation against others based on stated criteria.  You should show awareness of the limitations of concepts and theories when applied in particular contexts.

Guidance specific to this assessment: 


5. Transferable Skills for Life and Professional Practice 
Your work must provide evidence of the qualities and transferable skills necessary for employment requiring the exercise of personal responsibility and decision-making.  This includes demonstrating: professional development to advance existing skills and acquire new competences that will enable you to assume significant responsibility within organisations; that you can initiate and complete tasks and procedures, whether individually and/or collaboratively; that you can use appropriate media to effectively communicate information, arguments and analysis in a variety of forms to specialist and non-specialist audiences; fluency of expression; clarity and effectiveness in presentation and organisation. Work should be coherent and well-structured in presentation and organisation.


Guidance specific to this assessment: 






	
     STUDENT FEEDBACK FORM (INTERIM VIVA) 30%



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.

Page 9 of 27


	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	

(References on slides correct and evidence of group conducting supporting research from a variety of sources)

	15
	

	
	
	

	2. Knowledge and Understanding Skills

	
	

	

(Understanding of project technical requirements and supporting theory)




	10
	

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	

(Technical Content of Presentation)


	25
	

	
	
	

	4. Practical Application Skills

	
	

	

(Your personal contribution to overall group work)


	30
	

	
	
	

	5. Transferable Skills for Life and Professional Practice

	
	

	
(Presentation Quality, Project planning and organisation)



	20
	

	
	
	



	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
	
	





	
    STUDENT FEEDBACK FORM (FINAL REPORT) 50%



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	

Extent of research and/or own reading, selection of credible sources, application of appropriate referencing conventions.

	10
	

	
	
	

	2. Knowledge and Understanding Skills

	
	

	

Extent of knowledge and understanding of concepts and underlying principles associated with the   project

	25
	

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	

For example - use of analytical calculations, Matlab, Excel  FEA CFD, Wave, WinGeo3  etc.


	25
	

	
	
	

	4. Practical Application Skills

	
	

	

Design ideas, proposed design parameters and methods for evaluation of these ideas such as experimental work and simulation


	25
	

	
	
	

	5. Transferable Skills for Life and Professional Practice

	
	

	
How well you worked as a group. Report presentation quality, project planning and organisation.



	15
	

	
	
	



	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
	
	





	
     STUDENT FEEDBACK FORM (FINAL VIVA) 20%



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	

(References on slides and evidence of group conducting supporting research from a variety of sources to support their work)


	10
	

	
	
	

	2. Knowledge and Understanding Skills

	
	

	

(Understanding of project technical requirements and supporting theory)


	10
	

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	

(Technical Content of Presentation)


	30
	

	
	
	

	4. Practical Application Skills

	
	

	

(Your personal contribution to overall group work)




	30
	

	
	
	

	5. Transferable Skills for Life and Professional Practice

	
	

	
(Presentation Quality, Project planning and organisation)



	20
	

	
	
	



	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
	
	




Group Project Briefs 2018-2019


1. Stainless Steel Corrosion in Marine Environments

This project involves an investigation into stainless steel corrosion in marine environments and ways in which it could be prevented or its effects reduced.  



[image: ]



GUIDANCE FOR STUDENTS IN THE COMPLETION OF THE BRIEF

Your team will carry out an investigation into stainless steel corrosion in marine environments and ways in which it could be prevented or its effects reduced.  In particular, you will be looking at coatings and manufacturing processes and their influence on corrosion.

Your project team is charged with fully investigating a range of considerations to investigate stainless steel corrosion  

You are expected to deliver the following
1. A project proposal.  This project proposal will contain;
· Group members
· Group Member Responsibilities
· A project timing plan, showing
· Deliverable dates
· High level tasks to be completed
2. Present an interim viva documenting progress to date, and a produce final report and viva.
. 
Your report should address the following issues:

1. What is stainless steel and how are the different grades manufactured?
2. What finishing processes and surface treatments can be applied to stainless steels?
3. What applications are the various grades, processes and surface treatments suitable for?
4. What corrosion mechanisms are relevant to stainless steels?
5. Is it possible to test materials/surface finishes in a laboratory environment?
6. What standard test equipment is available to carry out the tests in point 5?
7. Conclusions
8. Recommendations
9. References 






2. Manufacturing Industrial Water Pumps

You are part of a project team that has been tasked with preparing a quotation to secure a potential new contract to manufacture 50,000 industrial Water pumps per year

Your project team has been formed to fully investigate a range of requirements needed to manufacture the water pumps in order to secure the business.  You will be expected to commence production in June 2019.

[image: C:\Users\fad-at\Pictures\Water pumps.jpg]


GUIDANCE FOR STUDENTS IN THE COMPLETION OF THE BRIEF

Your project team is required to fully investigate how the problem can be resolved taking into account the issues below.

You are expected to deliver the following
1. A project proposal.  This project proposal will contain;
· Group members
· Group Member Responsibilities
· A project timing plan, showing
· Deliverable dates
· High level tasks to be completed
2. Present an interim viva documenting progress to date, and a final report and viva

Your report should address the following issues:

1. Allocation of team members’ responsibilities and the production of a project plan.
2. What is the function of the part? What loadings/forces does this part have to take?
3. What materials could be used to make the part?  You will need to fully justify your choice of material selection.
4. What processes could you use to manufacture this part?  Make sure you fully evaluate a range of processes
5. The design of tools for manufacture of this part including the jigs for machining.
6. A full consideration of any secondary machining operations and/or finishing operations that would be needed
7. Calculate the cost of making 50,000 pumps?  A full consideration of all costs must be given. 
8. An evaluation of how the quality of the parts will be ensured throughout the whole processes.
9. References
3. Building a Small Scale Hydro Electric Scheme


A small village currently has a daily energy demand of 5MW, with the current developments in the village this demand is expected to more than double to 50MW.  With oil reserves expected to run out in the next 20 years, the local council has decided that now is the time utilise alternative forms of energy for electricity generation.

You are employed as a team of engineers who are required to build and install a suitable hydroelectric scheme.

GUIDANCE FOR STUDENTS IN THE COMPLETION OF THE BRIEF

Your project team is required to fully investigate what issues needed to be considered in order to build and install the hydroelectric scheme.

You are expected to deliver the following
1. A project proposal.  This project proposal will contain;
· Group members
· Group Member Responsibilities
· A project timing plan, showing
· Deliverable dates
· High level tasks to be completed
2. Present an interim viva documenting progress to date, and produce a final report and viva.

Your report should address the following issues:

1. Allocation of team members’ responsibilities and the production of a project plan.
2. Consideration of what kind of schemes would be suitable to meet the proposed demand
3. A comprehensive investigation into the range of factors that should be considered  when designing small scale hydroelectric schemes 
4. How the hydroelectric scheme will be installed
5. Power supply connections and potential systems losses, how can efficiency be improved?
6. Maintenance and repairs
7. Costs involved with the project
8. Conclusions
9. Recommendations
10. References





4. Alternative Fuels for Water Heating

In the developed the major sources of fuel for water heating come from fossil fuels (oil, gas and coal).  These fuels when combusted produce carbon dioxide a known greenhouse gas.  With the pressure on to reduce these emissions, new ways of heating water are now being sought.

You are employed as a team of engineers investigating potential alternative fuels.

GUIDANCE FOR STUDENTS IN THE COMPLETION OF THE BRIEF

You are part of a team employed by the national government of the country in question.  Your project team is required to fully investigate what issues needed to be considered in order to build the wind farm.

You are expected to deliver the following
5. A project proposal.  This project proposal will contain;
· Group members
· Group Member Responsibilities
· A project timing plan, showing
· Deliverable dates
· High level tasks to be completed
6. Present an interim viva documenting progress to date, and produce a final report and viva.

Your report should address the following issues:

11. Allocation of team members’ responsibilities and the production of a project plan.
12. Consideration of what kind of fuels could be used
13. A comprehensive investigation into the range of factors that should be considered  when researching potential alternative fuels
14. How proposed alternative fuels would heat water
15. Environmental and health and safety considerations
16. Maintenance issues with proposed alternatives
17. Costs involved with the potential alternatives
18. Conclusions
19. Recommendations
20. References



5.Extraction of Heavy Metal from Waste Mining Sludge

A large mine in the Arctic Circle has come up against a problem in relation to its current operations.  The analysis of sludge extracted from the mine has found that it is heavily contaminated with Cobalt.  Due to strict environmental controls the waste has to be processed on site, but the company also realises that Cobalt is an extremely valuable metal.

You are tasked with developing a system to extract Cobalt from the waste sludge.

GUIDANCE FOR STUDENTS IN THE COMPLETION OF THE BRIEF

You are part of the team that has been tasked with fully investigating the problem and developing a suitable solution that could be implemented on site.  You can make assumptions about the Cobalt concentrations and the type of sludge being extracted.

Your project team is charged with fully investigating a range of considerations to evaluate this.

You are expected to deliver the following: -

1. A project proposal.  This project proposal will contain;
· Group members
· Group Member Responsibilities
· A project timing plan, showing
· Deliverable dates
· High level tasks to be completed
2. Present an interim viva documenting progress to date, and produce a final report and viva.


Your report should address the following issues:

1. Allocation of team members’ responsibilities and project plan.
2. Consideration of the properties of Cobalt and the environment in which the plant will be expected to operate in.
3. An evaluation of what methods could be used to extract Cobalt and the principle(s) behind how they work.
4. An analysis what factors need to be considered in order to implement the chosen technologies?
5. Consideration of the project costs.
6. Conclusions 
7. Recommendations
8. References




6.Recycling Lithium from Batteries

There are a number of challenges that are likely to impact lithium supply in the future. Although there is sufficient amount of lithium resources available globally to meet the demand, almost 70% of the global lithium deposits are concentrated in South America's ABC (Argentina, Bolivia and Chile) region. This poses an inherent risk due to the accessibility of the raw material that is available only in a specific geography. Unrest or instability of the governments in these regions can greatly affect the supply and have impact on the battery price and in turn, the vehicle cost.

You are tasked with investigating how lithium batteries can be recycled.

[image: C:\Users\fad-at\Pictures\large_12V-75AH-Lithium-Ion-Battery-1.png]

GUIDANCE FOR STUDENTS IN THE COMPLETION OF THE BRIEF

You are part of the team that has been tasked with fully investigating the problem of recycling lithium from batteries. 

Your project team is charged with fully investigating a range of considerations to evaluate this.

You are expected to deliver the following: -

1. A project proposal.  This project proposal will contain;
· Group members
· Group Member Responsibilities
· A project timing plan, showing
· Deliverable dates
· High level tasks to be completed
2. Present an interim viva documenting progress to date, and produce a final report and viva.

Your report should address the following issues:

1. Allocation of team members’ responsibilities and project plan.
2. A detailed explanation of why lithium needs to be recycled and the various batteries that use lithium.
3. An evaluation of the structure of lithium batteries
4. An analysis of some potential options that could be considered in order to recycle lithium?
5. Potential problems that need to be overcome to make lithium recycling more widespread?
6. Consideration of the environmental impact of lithium recycle?
7. Consideration of the project costs.
8. Conclusions 
9. Recommendations
10. References




7.Developing Suitable Bindings for Kitesurf Boards

Skiing and Kite surfing are a multi-million pound industries, but like any sport serious injuries can occur.  The main mechanism for fixing skis and kiteboards to the sportsman is through a set of bindings.  The bindings also act as a safety device and release the skis or kiteboards are subjected to sudden forces and prevent injuries to the legs. 

[image: th1W4OVHZQ]


GUIDANCE FOR STUDENTS IN THE COMPLETION OF THE BRIEF

Your team has been tasked with investigating how ski bindings work, what issues have to be considered when designing ski bindings, and understanding the different forces at play in performance of the bindings.  You should try to design some experiments to measure what forces are required for the bindings to function correctly. 

Your project team is charged with fully investigating a range of considerations to evaluate this.

You are expected to deliver the following
1. A project proposal.  This project proposal will contain;
· Group members
· Group Member Responsibilities
· A project timing plan, showing
· Deliverable dates
· High level tasks to be completed
2. Present an interim viva documenting progress to date, and produce a final report and viva.

Your report should address the following issues:

1. Allocation of team members’ responsibilities and project plan.
2. The function of the bindings.
3. The forces at work in the bindings and what other factors can influence the performance of the bindings.
4. Why the current materials and designs are used.
5. Development of suitable experiments that can be used to measure these forces.
6. Suggestions for improving these designs.
7. Conclusions
8. Recommendations
9. References



8.Exposed Pipelines in Deserts

This task involves the development and implementation of a method for testing the impact of sand on materials and/or surface finishes of pipelines.



GUIDANCE FOR STUDENTS IN THE COMPLETION OF THE BRIEF

Your project team is charged with fully investigating a range of considerations to investigate stainless steel corrosion  

You are expected to deliver the following
1. A project proposal.  This project proposal will contain;
· Group members
· Group Member Responsibilities
· A project timing plan, showing
· Deliverable dates
· High level tasks to be completed
1 Present an interim viva documenting progress to date, and a produce final report and viva.
. 
Your report should address the following issues:

1. How pipelines are effected in this environment 
2. Are there any procedures or standards relevant to this type of structure in this environment? 
3. Are there any standard experiments that can be carried out to test materials and surface finishes of pipelines in this environment? 
4. Is it possible to test materials/surface finishes in a laboratory environment? 
5. What standard test equipment is available to carry out the tests in point 5? 
6. What would be the potential cost and design of a bespoke rig to carry out testing to simulate point 2?
7. Recommendations
8. References 



9.Designing a Pressure Vessel for Biogas Production

The utilisation of potential energy sources from naturally occurring phenomena is increasingly being utilised for energy production. One such application is the production of methane gas from bacteria that are used to digest waste products. You are expected to consider a pressure vessel that can accommodate a volume of 5000m3. The task involves designing and manufacturing pressure vessel and evaluating a range of issues that would need to be consider as part of the process


GUIDANCE FOR STUDENTS IN THE COMPLETION OF THE BRIEF


Your project team is charged with fully investigating a range of considerations needed to design a pressure vessel.  

You are expected to deliver the following
1 A project proposal.  This project proposal will contain;
· Group members
· Group Member Responsibilities
· A project timing plan, showing
· Deliverable dates
· High level tasks to be completed
2. Present an interim viva documenting progress to date, and a produce final report and viva.
. 
Your report should address the following issues:

1.   Research what materials could be used in the construction process of pressure vessels. 
2.   Research what design considerations need to be taken into account prior to production of the vessel. 
3.   Evaluate any regulations and standards that have to be complied with. 
4.   Evaluate how the vessel could be manufactured. 
5.   Analyse what maintenance would need to be carried out on the vessel and how this could be done. 
6.  Establish what aspects of the project can be potentially verified at the university to evaluate the performance of the vessel.
7. Conclusions
8. References 



10.Electric Scooter

This project is tasked with a range of issues to manufacture an electric scooter.

You will work with students from the faculty of art and design.  The faculty of art and design students will provide you with a range of designs to evaluate and you must choose which you think are the best.

GUIDANCE FOR STUDENTS IN THE COMPLETION OF THE BRIEF


Your project team is charged with fully investigating a range of considerations involved in the development and manufacture of an electric scooter.

You are expected to deliver the following: -

1. A project proposal.  This project proposal will contain;
· Group members
· Group Member Responsibilities
· A project timing plan, showing
· Deliverable dates
· High level tasks to be completed
2. Present an interim viva documenting progress to date, and produce a final report and viva.


Your report should address the following issues:

1. Allocation of team members’ responsibilities and project plan.
2. Consideration of the properties of materials that would be suitable for use in the electric scooter.
3. An evaluation of what methods could be used to manufacture the scooter. 
4. Development of design criteria and evaluation of designs
5. [bookmark: _GoBack]Types of battery that can be used to power the scooter and energy requirements
6. An analysis of end of life issues
7. Consideration of the project costs.
8. Conclusions 
9. Recommendations
10. References






11.Composites – Impact and Abrasion

Many sporting applications that have traditionally used other materials are now using CFRPs for ‘high end’, products.  This can result in challenges that were previously not considered.  Two such challenges can be seen below; Challenge 1:  Creating a skateboard deck from a CFRP so that the deck is not damaged during abrasion and impacts.

[image: ][image: Image result for Carbon fibre skateboard deck]








Figure1: A CFRP Skateboard Deck				Figure 2: A damaged CFRP Skateboard Deck



Challenge 2: Creating a Kayak Paddle from a CFRP so that the paddle edge is not damaged during abrasion and impacts.

[image: Image result for chipped CFRP kayak paddle]
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Figure 3: A CFRP Kayak Paddle				Figure 4: A damaged CFRP Kayak Paddle

As is obvious from the above description, this is the same problem.  Your task is to research the abrasion resistance and impact resistance of CFRP.  


GUIDANCE FOR STUDENTS IN THE COMPLETION OF THE BRIEF


Your project team is charged with fully investigating a range of considerations involved in the two challenges.
You are expected to deliver the following: -

1. A project proposal.  This project proposal will contain;
· Group members
· Group Member Responsibilities
· A project timing plan, showing
· Deliverable dates
· High level tasks to be completed
2. Present an interim viva documenting progress to date, and produce a final report and viva.


Your report should address the following issues:

1. Allocation of team members’ responsibilities and project plan.
2. Consideration of the properties of materials that could be successfully used in these applications. 
3. How is damage created and measured?  
4. Can materials that are resistant to these mechanisms (or self healing ones) be developed?

5. An evaluation of what methods could be used for manufacture.
6. Development of design criteria and evaluation of designs
7. An analysis of end of life issues
8. Consideration of the project costs.
9. Conclusions 
10. Recommendations
11. References








	GENERIC ASSESSMENT CRITERIA



	Level 5

	In accordance with the Framework for Higher Education Qualifications, at the end of Level 5 students will be expected to have developed sound knowledge and critical understanding of the well-established concepts and principles in their field of study, and of the way in which those principles have developed.  They will have learned to apply those concepts and principles more widely outside the context in which they were first studied, including, where appropriate, the application of those principles in an employment context. They will have knowledge of the main methods of enquiry in the subject area, and ability to evaluate critically different approaches to problem solving. They will possess an understanding of the limits of their knowledge, and how this influences their analyses and interpretations.  They will be able to use a range of established techniques to initiate and undertake critical analysis of information, and to propose solutions to problems arising from that analysis. They will be able to effectively communicate information, arguments and analysis in a variety of forms to specialist and non-specialist audiences, and deploy key techniques of the discipline effectively. They will be able to undertake further training, develop existing skills and acquire new competences that will enable them to assume significant responsibility within organisations.  They will have the qualities and transferable skills necessary for employment requiring the exercise of personal responsibility and decision-making.



	Level 5
	FAIL
	MARGINAL FAIL
	SATISFACTORY
(3rd / Pass)
	GOOD
(2.2 / Pass)
	VERY GOOD
(2.1 / Merit)
	EXCELLENT
(1st / Distinction)
	EXCEPTIONAL
(1st / Distinction)

	Category
	0-29%
	30-39%
	40-49%
	50-59%
	60-69%
	70-84%
	85-100%

	Engagement with literature (including reading, referencing,
academic conventions and
academic honesty) 
	Little or no evidence of reading and/or reliance on inappropriate sources.
Views and findings mostly unsupported and non-authoritative.
Referencing conventions used incoherently or largely absent.
	Poor engagement with essential reading. No evidence of wider reading. Reliance on inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on information gained through class contact. Inconsistent and weak use of referencing.
	Engagement with a limited range of mostly relevant and credible sources. Some omissions and minor errors.
Referencing conventions evident though not always applied accurately or consistently.
	Engagement with an appropriate range of literature, including sources retrieved independently. Some over-reliance on texts. Referencing may show minor inaccuracies or inconsistencies.
	Engagement with a wide range of literature, including sources retrieved independently.
Selection of relevant and credible sources.  Very good use of referencing, with no/very few inaccuracies or inconsistencies.
	Engagement with an extensive range of relevant and credible literature. Consistently accurate application of referencing. 
	Exceptional engagement with an extensive range of relevant and credible literature. High-level referencing skills consistently applied.

	Knowledge and understanding (Sound knowledge and critical understanding of the well-established concepts and principles in their field of study; knowledge of the main methods of enquiry in the discipline.) 
	Major gaps in knowledge with unsatisfactory, uncritical understanding of the subject matter. Much irrelevant material.  Substantial inaccuracies. Significantly flawed understanding of the main methods of enquiry in the discipline.
	Fragmentary knowledge, with only superficial critical understanding. Some significant inaccuracies and/or irrelevant material.  Incomplete or partially flawed understanding of the main methods of enquiry in the discipline.
	Limited but adequate knowledge and critical understanding of the well-established concepts and principles within the subject area, with a few gaps in the selection of material. A narrow critical understanding of the main methods of enquiry. 
	Knowledge is reasonably detailed and accurate. A good critical understanding of the well-established concepts and principles and the main methods of enquiry, with minor gaps in the selection of material.
	Knowledge is reasonably extensive.  Exhibits very competent critical understanding of the well-established concepts and principles of the subject and the main methods of enquiry.  Breadth and depth of knowledge.
	Excellent, detailed knowledge and highly critical understanding of the well-established concepts and principles of the subject and the main methods of enquiry. 
	Exceptionally detailed knowledge and outstanding critical understanding of the well-established concepts and principles of the subject and the main methods of enquiry. May go beyond established theories.

	Cognitive and intellectual skills 
(Critical evaluation and analysis of concepts and principles; argument and judgement; the limits of their knowledge, and how this influences their analyses and interpretations.) 
	Wholly or almost wholly descriptive work. Little or no critical evaluation and analysis of concepts and principles.
Failure to develop arguments, leading to illogical or invalid judgements. Unsubstantiated generalisations or opinion, made without use of any credible evidence.

	Largely descriptive work, with superficial use of critical evaluation and analysis of concepts and principles. Weak development of arguments and judgements. Information accepted uncritically, uses generalised statements made with scant evidence and unsubstantiated opinions. Ideas sometimes illogical and contradictory.
	Limited attempt at critical evaluation and analysis of concepts and principles, tending towards description.
Some evidence to support arguments and judgements but these may be underdeveloped, with a little inconsistency / mis-interpretation or failure to fully recognise limits of knowledge.


	Some critical evaluation and analysis of concepts and principles, though descriptive in parts. 
An emerging awareness the limits of their knowledge and ability to use evidence to support the argument though with some tendency to assert/state opinion rather than argue on the basis of reason and evidence.
Mostly valid arguments and logical judgements. 
	Sound critical evaluation and analysis of concepts. Is selective in the range of evidence used and synthesises rather than describes. Ability to devise arguments that show awareness of different stances, and use evidence convincingly, to support appropriate and valid judgements. 
	Excellent critical evaluation and analysis of concepts and principles leading to logical, evidence-based, reasoned arguments and judgements. Explicit recognition of other stances and a strong awareness of the limits of their knowledge.
A capacity for independent thought and ability to ‘see beyond the question’, suggesting some grasp of the broader field and wider concepts.
	Outstanding critical evaluation and analysis of concepts and principles.  Uses evidence exceptionally well to connect ideas, and support highly logical and persuasive, arguments and judgements. Evidence of independent thought and ability to ‘see beyond the question’, suggesting a clear grasp of the broader field and wider concepts. Perceptive recognition of the limits of their knowledge, and how this influences their analyses and interpretations.

	Practical skills
(Apply underlying concepts and principles more widely outside the context in which they were first studied; use a range of established techniques; propose solutions to problems arising from analysis.)
	Limited or no use of established methods, materials, tools and/or techniques.
Little or no appreciation of the context of the application.
Limited understanding of the application of theory to practice or making appropriate links between the two.
Very weak problem-solving skills outside the context in which they were first studied. 
	Rudimentary application of established methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.
Weak understanding of the application of theory to practice, with only occasional evidence of making appropriate links between the two. Weak problem-solving skills outside the context in which they were first studied. 


	An adequate awareness and mostly appropriate application of established methods, materials, tools and/or techniques.
Basic appreciation of the context of the application. Theoretical knowledge and understanding applied in practice, but not always making logical links between the two.
Can identify problems and propose basic solutions outside the context in which they were first studied. 
	A good and appropriate application of established methods, materials, tools and/or techniques.
Clear appreciation of the context of the application. Mainly consistent, accurate and logical application of theory to practice, making appropriate links between the two.
Can identify problems and propose mostly appropriate solutions outside the context in which they were first studied.
	A very good application of a range of established methods, materials, tools and/or techniques.
Very good consideration of the context of the application, with perceptive insights. Consistent, accurate and logical application of theory to practice, making appropriate links between the two. Can identify problems and propose appropriate solutions outside the context in which they were first studied.
Evidence of some creativity. 
	An advanced application of a range of established methods, materials, tools and/or techniques.
The context of the application is well considered, and insightful.
Consistent, accurate and logical application of theory to practice, making well-developed links between the two. Can identify problems and propose excellent, creative solutions outside the context in which they were first studied. 
	Exceptional levels of application and deployment skills using established methods, materials, tools and/or techniques.  Consistent, accurate and logical application of theory to practice, making highly developed links between the two. Can identify routine and non-routine problems and propose quite sophisticated, creative solutions outside the context in which they were first studied. 

	Transferable skills for life and professional practice
(Effectively communicate in a variety of forms
to specialist and non-specialist audiences;  the qualities and transferable skills necessary for employment requiring the exercise of personal responsibility and decision-making.)
	Communication medium is inappropriate or misapplied.
Work is poorly structured, disorganised and/or confusingly expressed. Very weak use of language and/or very inappropriate style. Failure to work effectively as part of a group. Little or no evidence of the skills for employment requiring the exercise of personal responsibility and decision-making.


	Communication medium is poorly designed and/or not suitable for the audience. 
Work is poorly presented in a disjointed manner. It is loosely, and at times incoherently, structured, with information and ideas often poorly expressed. Weak use of language and/or inappropriate style. Flawed approach to group work, meeting only partial obligations to others. Limited evidence of the skills for employment requiring the exercise of personal responsibility and decision-making.
	Can communicate in a suitable medium for the audience but with some room for improvement. 
Mostly ordered presentation and structure in which relevant ideas / concepts are reasonably expressed. Work may lack coherence in places. Can work as part of a group, meeting most obligations to others but perhaps with limited involvement in group activities.
Demonstrates the basic skills for employment requiring the exercise of personal responsibility and decision-making, with some areas of minor weakness.
	Can communicate effectively in a suitable medium for the audience, but may have minor errors.
Mostly coherent, organised work, in a suitable structure and is for the most part clearly expressed. Can work effectively independently and/or as part of a team, with clear contribution to group activities. 
Demonstrates the skills for employment requiring the exercise of personal responsibility and decision-making, with some areas of strength and some of minor weakness.
	Can communicate well, confidently and consistently in a suitable medium for the audience.
Work is coherent, fluent, well-structured and organised. Can work very well autonomously and/or as part of a team, with very good contribution to group activities. 
Demonstrates very good skills for employment requiring the exercise of personal responsibility and decision-making, with just occasional minor weakness.
	Can communicate professionally confidently and consistently in a suitable medium for the audience.
Work is coherent, very fluent and is presented proficiently. Can work autonomously with initiative. Where relevant can work professionally within a team, showing leadership skills as appropriate, and meeting obligations. Demonstrates excellent skills for employment requiring the exercise of personal responsibility and decision-making and an appetite for further development.

	Can communicate with an exceptionally high level of professionalism, highly suitable for the audience. 
Work is exceptionally coherent, very fluent and is presented professionally. Can work exceptionally well within a team, showing leadership skills. Demonstrates exceptional skills for employment requiring the exercise of personal responsibility and decision-making and an appetite for further development.




THIS DOCUMENT IS ALSO AVAILABLE IN WELSH
image2.png
T ——

Home e - )G http/ i keytometals.com/page.aspD=CHPH O ~ B & X ‘(Qm ‘ Mearine Stainless Steel Appli

o Calibr (Body) u -|[& = 219 aagbceoe assbccd AaBbC: AaB aasbceo ) aasboeo PR p— j% e for marine applications due to the fact that it resists rust better than other ‘ere available, full property information can be =

poe " Copy R ot [l o oncs | iacinrs | g2 | e || suotae Bt tm | copnacs futeneee. | sona | cume [ENERINGEEN materials such as brass, bronze, or galvanized steel. By now it is common Viewed for materials including chemical
 Format painter = - — Stles~ || [ Select knowledge that stainless steels ranging from AISI 316 up to 6Mo and composicion, mechanical propertes, physical
superduplex do not always resist seawater. properties, advanced property data and much
- NN N K N R TR AN R KA R N O TN — & Crevice corrosion and pitting may develop sooner or later. For example, a e
= 25Cr07Ni super duplex tubular heat exchanger in a marine vessel showed Using the Advanced Search page, it is possible to M

| crevice corrosion within 6 months of service. In natural seawater a biofilm will arch for materials by general application by using
5 develop on the metal surface and it will always promote the corrosivity of the the Full Text Search function of Advanced Search. |
- water. Microbiological Induced Corrosion (MIC) often occurs in seawater. Also e oy o need o further v the search 3
- galvanic corrosion is a major problem at sea crieria by using the other fields in the Advanced
- GroupPro This article describes the performance of stainless steel in marine Search page e.g. Country/Standard. L
B environment, and how the performance can be improved. Materials selection e ek Subm
B 1. Aninvestigation nto stainless steel corrosion in marine environments and ways in which it in marine environment is quickly gaining interest because of the worldwide
B canbe prevented orits effects reduced. Will involve looking at coatings and manufacturing trend to concentrate major industrial facilities around sea ports in order to —]
N processetc. save transport cost and increase cooling capacity.
o 2. Investigation into mechanisms of failure in four-wheeled bicycle wheels and how the design I —
- canbe improved to reduce failures. P ;
< 3. Ascientific investigation into the impact of different abrasives on surface finishesin
- ‘composites/wood/metals. Willinvolve considering manual, mechanical and chemical Cickon o
- processes
- Designinga flat pack water wheelfor use in humanitarian disasters, Alist of materials will then be
= Evaluation and selection of CNC equipment for customised production of timber products. generated for you to choose from.
R Engineering Projects for educational purposes to be able to demonstrate engineering
- principlesin schools or colleges. L List of Materials
B 7. Aninvestigation into the applications of the use of breathable fabrics in extreme sports.
N 8. Ananalysisof heattransfer through wetsuits in watersports.
- 5. Acompetitive evaluation of a chosen product. This will involve comparing a known product 1
N ‘againstthat of competitors investigating strengths and weaknesses and what needs to be —
= doneinorderto improve that product Figure 1: Marine environment of stainless steels —
- 10. Designa case for carrying temperature sensitive medical products in humanitarian s g o e o e 2
: Localised Corrosion
B In marine environment stainless steel will never corrode uniformly. Corrosion appears.
o is localized, i.e.: pitting corrosion and crevice corrosion. Localized corrosion e Z
- often s being promoted by a biofilm. Figure 2 shows an example of crevice
B corrosion in a tubular heat exchanger. paven
N . Crevice corrosion is a major problem in marine environment because of the
B ° low resistivity of the water (seawater resistivity is about 0.35 Ohm-m). Even
Section:1 Pageilofl At36cm | Wordsi192 | % ) 0, )





image3.jpeg




image4.png
I 12V 75AH DEEP cYCLE
| LITHIUM ION BATTERY

A

& SMAl

1-855-GO-LITHIUM

WWW.SMART!ATTERY.COM





image5.jpeg




image6.png
Lithe Carbon Fiber Skateboard - Indiegogo Campaign V...

Q@Visit < Share

Images may be subjectto copyright

1301
® AR BN e [





image7.jpeg




image8.jpeg




image9.png




image1.png
Prifysgol Cymru
¥ Drindod Dew Sant

J University of Wales
Trinity Saint David




