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TASK DESCRIPTION



Task 1

Self Assessment Questionnaire.

Carefully read each question below and circle your chosen answer.

When you have answered the questions, check your answers against the results on the answer sheet. 
If you are unsure of any answers do not be tempted to look at the answer sheet but assess your current knowledge and skills.

Reflect on the results from your answers and make a short list of any areas that you feel you need to improve.



	GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS



Choose the best answer for each of the following questions:

1. A research paper is different from an essay because: 
a) An essay contains fewer facts than a research paper.
b) An essay is more opinion dominated.
c) A research paper is an extended analysis based on data and evidence.
d) A research paper is always shorter than an essay.

2. An introductory paragraph should always contain: 
a) The thesis statement.
b) As many facts as possible.
c) A summary of the subject matter.
d) A table of contents.

3. To proofread any document—including your research paper—means to thoroughly: 
a) Rewrite any sections that need work.
b) Restate the thesis argument.
c) Check for any spelling or grammatical errors and correct them.
d) Change the pagination and footnotes.

4. A bibliography is an essential component of any research paper because it: 
a) Demonstrates to the reader the full knowledge of the writer.
b) Officially lists all the sources the writer has consulted.
c) Makes a final statement at the end of the paper.
d) Helps the reader understand the content of the paper.

5. A primary source: 
a. Is the first source the writer has consulted.
b. Always includes electronic material taken directly from the web.
c. Is a better source of information than any other.
d. Includes eyewitness accounts or first-hand information about the event or topic discussed in the paper.
6. To plagiarise someone else's work means to:
a. Use too many quotations.
b. Take someone else's point of view.
c. List too many facts or statistics.
d. Copy and neglect to credit work that is not your own.
7. An annotated bibliography provides important information to the reader because: 
a. It states more sources than a regular bibliography.
b. It describes precisely how each book was useful and what material it contained.
c. It is more professional than a regular bibliography.
d. All professors prefer an annotated bibliography.

8. In order to avoid plagiarising a source, every note card needs to have: 
a. Your thesis statement in its final form.
b. The title, author, publisher, date/place of publication, and page number of the book you are using.
c. An introductory paragraph from the book you are using.
d. A conclusion from the book you are using.

9. Non-fiction material refers to any material that:
a. The writer has reviewed before writing the paper.
b. Comes from a variety of different sources.
c. Contains strictly factual information.
d. Refers to secondary sources in the bibliography.



10. When citing electronic information, it is important to be as accurate as possible because:
a. Most websites contain more information than books.
b. Electronic websites and information are constantly being updated.
c. Too many people use the web for research.
d. Electronic information is never reliable.

11. Any factual material that is quoted directly or paraphrased from a text must: 
a. Appear in the introductory paragraph.
b. Express the opinion of the writer only.
c. Have an accompanying footnote, endnote, or parenthetical citation.
d. Sufficiently get the attention of the reader.



12. Internet or electronic sources of information can be tricky to document and include in footnotes or citations if they:
a. Do not come from an established website with an official electronic address.
b. Come from an international website.
c. Are not available in hard copy.
d. Do not provide accompanying web links.

13. The problem with relying completely on your computer's spell check to proofread your paper for spelling errors is that:
a. A computer program corrects words too quickly.
b. Computers are unreliable machines.
c. A computer can spell words correctly but cannot always verify their spelling by the way they are used in context.
d. The grammar check on a computer is more effective than the spell check.







14. The best way to remember the correct spelling of a word and its proper usage is to: 
a. Use a dictionary, look it up, and see the word in context.
b. Rely on the spell check on your computer.
c. Ask a friend to proofread your paper for you.
d. Use the grammar check on your computer program.
15. When you revise your rough draft, the best thing to check first is:
a. That every single word is spelled perfectly.
b. That there is a sense of logic and order in your research paper.
c. That the evidence presented is perfect and beyond any dispute whatsoever.
d. That your tone is important and official. Answers
	Question No.
	Answer
	Question No.
	Answer

	1
	C
	8
	B

	2
	B
	9
	C

	3
	C
	10
	B

	4
	B 
	11
	C

	5
	D
	12
	A

	6
	D
	13
	C

	7
	B
	14
	A

	
	
	15
	B

















	Having completed the above questionnaire, what areas of weakness have you identified? What areas could you improve on, in relation to research and report writing? 
(Minimum 500 Words)

	
There appear to be 2 areas that I need to work on, which consist of the following:
· Question 5 - Knowing specific terminology (Primary Source)
· Question 12 - Understanding what is needed for having a complete and correct reference within a document 

After completing Task 1 within the Study Skills Worksheet, I have identified 2 key areas in which I need to improve on. The areas (stated above) - in my eyes seem to correlate with each other as they are both specifically related to correctly formatting a reference. 

[bookmark: _Int_0kCLMvMb]This has highlighted the fact that it is going to be especially useful and beneficial to me that I improve on my knowledge of referencing and formatting factual documents during my Study Skills lessons. 
I have started to act on improving my referencing, by staying behind for tutorial lessons with Mel Cook on how to reference correctly. I now have a document created by myself with an example of how to reference, using the Harvard referencing method.

One of the programmes that was brought to our attention during the lesson was:
Google Scholar – Free software that has a built-in search engine designed towards searching for scholarly Literature.

The other area that I reflected on is the weakness of misunderstanding a question. If I had taken more time to read the question thoroughly, the correct answer made the most sense to me. This ties in with proof reading and ensuring that I have read everything multiple times if needed. This is a good skill to have as it can guarantee that I understand others’ work, providing it is correct and that my own work makes sense to others.

[bookmark: _Int_7neEE5m3]Getting questions wrong at this stage in my course is good for me, as it will keep me on my toes and force me to keep on top of things related to research and report writing (this is also valid for every aspect of learning, work, and day to day life). It has shown me that I need to work on this subject and I am mentioning this as I have noticed that I can get too comfortable and not practise/ revise enough, which can lead to forgetting specific elements of subjects.

[bookmark: _Int_oROxggN2]In conclusion, I feel like my common sense is present most of the time, but I need to work on my knowledge and understanding of correctly compiling and formatting, research evidence in a document.
I will do this by using resources that are available to me in the college such as lecturers, books software related to correcting grammar and other software mentioned above.









































Task 2 
Understanding Learning Styles

We all learn in different ways.  It is important that we recognise how we learn so that we can adapt and develop strategies to help us as we learn and to develop our communication skills.  Some say that, once we recognise our learning styles we can adapt the way we take notes, carry out research, revise and even take an exam.

To assess your learning style, access https://www.hfe.co.uk/learning-styles-questionnaire/there you will find a simple online Questionnaire that will assess your current preferred learning.  Complete the Questionnaire as accurately as possible. 

Once completed, the website will identify your preferred learning style.  Reflect on the outcome; how do you feel this compared to how you thought you learnt?  

Use the website to find out more about your preferred learning style. Reflect on this by give a few examples of how you could take lecture notes or revise for class tests to help you in the coming year.

	Preferred Learning Styles
	Your Scores

	Visual
	12

	Aural
	7

	Read/Write
	5

	Kinaesthetic
	14

	Multimodal
	

	What  is identified as your preferred  Learning Style
	Kinaesthetic







· Critically evaluate the use of VARK, by examining some evidence of its value.
· With this knowledge, list some factors that influence learning. 

	How can you use what you have learned to aid you in your studies?

	Taking information in
	Information taken in, needs to be documented as soon as possible so that nothing is  


	Studying & Revising
	Going over notes taken in class, using example sheets, exercise sheets. 

Topping up consistently with revising subjects.


	In exams or class test situation
	[bookmark: _Int_AyvM1lNe][bookmark: _Int_EYC7vKgL][bookmark: _Int_NOdACLiF]Previously I have read the full exam sheet prior to answering anything, as I have found that it helps my brain work on the questions I have read, subconsciously before answering them



VARK Evaluation 

Advantages – 

Learning flexibility: 

· Once learning preferences have been discovered, students and teachers can gradually introduce more learning modalities, challenging the learner to adapt to them.

Easy to operate:

· Due to the lack of specific details required or complicated jargon, it is relatively easy for everyone to utilize.

Flexibility:

· Both students and teachers become made aware that they do not have to be limited to one type of learning. They have the option of changing their preferences.

Disadvantages – 

Accommodation: 

· Teachers are aware that it can be challenging to take into account all of the various learning methods that are included in the multiple learning style models.



Categorizing:

· The VARK can unintentionally group people into one of four categories. According to some, this is too straightforward and offers too few possibilities because every person is different.

Implementation: 

· VARK is infamous for not providing educators with enough explicit guidance on how to use the methodology.

https://tracyharringtonatkinson.com/vark-strengths-and-weaknesses/

Task 3

Skills Self-Assessment Audit

Please answer all questions in this self-assessment. There are 48 questions, split into 8 groups. Read each question and tick the value which you feel is most appropriate to you. Each answer has a point value:

· disagree strongly	            1
· tend to disagree		2
· tend to agree		3
· strongly agree		4

Add up your scores for each section and then add these together. There is an indication of your skill level in the scoring system at the end of the exercise.  This will give you an idea of how confident you feel about your skills.  Please be as honest as you can with your answers.


	
COMMUNICATION: READING

	
	1
	2
	3
	4


	1
	I feel confident about my reading, especially for study
	
	

	

	

	


	2
	I can find information from a wide variety of sources (books, journals, CD-ROMS, Internet)

	
	

	

	

	


	3
	I can select information relevant to the topic from these sources
	
	

	

	

	


	4
	I am able to use different reading strategies (skim, scan, read in-depth)

	
	

	

	

	


	5
	I can make useful notes while I am researching for an assignment or a project

	
	

	

	

	


	6
	I can summarise a section of text to convey the author’s main arguments

	
	

	

	

	


	

	TOTAL:
	
	
	
	20



	COMMUNICATION: WRITING

	
	1
	2
	3
	4


	7
	I am confident that I can reproduce my ideas effectively in writing
	
	

	

	

	


	8
	I am confident that I can write substantial reports and essays as well as shorter pieces such as formal letters

	
	

	

	

	


	9
	I always plan my essays and other assignments before writing anything
	
	

	

	

	


	10
	I always check my work for spelling and grammatical errors before submitting it

	
	

	

	

	


	11
	I always check that my work is presented according to my department’s requirements

	
	

	

	

	


	12
	I can make useful and meaningful notes from a lecture, presentation or demonstration

	
	

	

	

	


	

	TOTAL:
	
	
	
	17





	COMMUNICATION: ORAL
	
	1
	2
	3
	4


	13
	I am confident explaining new concepts to other people
	
	

	

	

	


	14
	I would be able to give a presentation on a subject new to me
	
	

	

	

	


	15
	I can produce visual aids (including slides with charts, diagrams, tables and photographs) to illustrate points in a presentation

	
	

	

	

	


	16
	In group discussions, I listen to others and am sensitive to their points of view 

	
	

	

	

	


	17
	I can take the discussion forward at appropriate points
	
	

	

	

	


	18
	I can adapt my presentations according to my audience 
	
	

	

	

	


	

	TOTAL:
	
	
	
	19




	TEAMWORK

	
	1
	2
	3
	4


	19
	I have often worked with others as part of a team
	
	

	

	

	


	20
	I make sure that I understand the goals the team is trying to achieve
	
	

	

	

	


	21
	I agree my own responsibilities in working towards the team’s goals

	
	

	

	

	


	22
	I am sensitive to the roles of other team members 
	
	

	

	

	


	23
	I can monitor the team’s progress and report any difficulties
	
	

	

	

	


	24
	I am happy to lead the team if the opportunity presents itself
	
	

	

	

	


	

	TOTAL:
	
	
	
	22




	PROBLEM-SOLVING

	
	1
	2
	3
	4


	25
	When faced with a task I can break it down into manageable parts
	
	

	

	

	


	26
	If at first I do not understand a problem, I can find help 

	
	

	

	

	


	27
	I enjoy the challenge of solving problems
	
	

	

	

	


	28
	When I am given a new task, I always ‘brainstorm’ ideas (involving the team if part of a team)

	
	

	

	

	


	29
	I consider the likely outcomes of my solutions to problems before I carry them out


	
	

	

	

	


	30
	I consider alternative solutions depending on the problem in question
	
	

	

	

	


	

	TOTAL:
	
	
	
	20



	PERSONAL EFFECTIVENESS

	
	1
	2
	3
	4


	31
	I can organise my tasks in order to meet deadlines
	
	

	

	

	


	32
	I reflect on my progress towards my targets
	
	

	

	

	


	33
	I know my own strengths and weaknesses when it comes to planning and meeting targets

	
	

	

	

	


	34
	I can find support where necessary in order to help complete a task
	
	

	

	

	


	35
	I have future targets in mind regarding my career and education
	
	

	

	

	


	36
	I discuss my future targets with others (e.g. tutor)
	
	

	

	

	


	

	TOTAL:
	
	
	
	18




	NUMERACY

	
	1
	2
	3
	4


	37
	I am confident about making simple calculations 

	
	

	

	

	


	38
	I use a calculator competently in my studies/work
	
	

	

	

	


	39
	I am confident in working with fractions, decimals, percentages and ratios
	
	

	

	

	


	40
	I can interpret graphs, charts, tables and diagrams where necessary
	
	

	

	

	


	41
	I can construct graphs, charts and diagrams when I need to convey information this way

	
	

	

	

	


	42
	I am confident in my ability to handle statistical data as part of my course/my job

	
	

	

	

	


	

	TOTAL:
	
	
	
	22




	INFORMATION TECHNOLOGY

	
	1
	2
	3
	4


	43
	I use a word-processing package to produce all my submitted work
	
	

	

	

	


	44
	I can use a spreadsheet package to record and manage data
	
	

	

	

	


	45
	I can use a database package to establish and use a database
	
	

	

	

	


	46
	I am confident in researching topics of study using the Internet
	
	

	

	

	


	47
	I can produce transparencies or visual aids for a presentation using presentation software

	
	

	

	

	


	48
	I am aware of health and safety issues around the use of computers
	
	

	

	

	


	

	TOTAL:
	
	
	
	20



Grand Total:  158

How did you do?

You can check your score against the scoring system below. PLEASE REMEMBER that this is not scientific! It is not devised as a ‘perfect’ self-assessment test, and these scores give only an indication of your level in any of the skills mentioned.
 70-95
You consider yourself to be ‘average’ – this means that you have firm foundations on which to improve your skills! Using the list below, identify some of the areas which are stronger than others. This will help you to plan your improvement, and prioritise the areas which need attention. Focus on activities which can develop these particular skills. If you refer to this Skills Audit again during the semester you’ll see how your weaker skills are gradually strengthening. 
48-69
You’re not feeling particularly confident about your skills and abilities – perhaps you weren’t giving yourself due credit for your talents? By using this pack, you should be able to work on areas which you feel could do with improving. You might even find it useful to talk through your self-assessment with a friend or a tutor whom you trust. They may see your strengths more clearly than you have in this exercise. 















140-192
You are highly confident in all these skill areas – well done. You find it easy to apply your skills in a variety of situations. However, you can make good use of this pack to reflect on your skills further and bring them to a higher level. Think about the next stages of your academic and professional life – would you know how to demonstrate your skills to an employer? 
96-139
Congratulations! You’ve rated yourself well. You may have some areas which could be developed further, but you are confident and competent in a wide range of skills. If you are particularly strong in one skill, such as written communication, now might be the time to focus on something else. For example, you might start working on your numeracy – can you work out how much you’ve spent on your food shopping before you reach the till at the supermarket?  


















From your Personal Skills Audit, Strengths and Weakness discussions in class and your group session develop your own personal SWOT analysis, identify your strengths and weaknesses and also to look at how you can develop those areas.

Use the internet to research different templates and use the one that suits your needs.

	Strengths
	Weaknesses
	Opportunities
	Threats

	Confident in Numeracy, being able to interpret graphs and create them

Being able to handle statistical data as part of my job.

Confident in my reading ability.

I am good at listening to others point of views
	I don’t enjoy giving presentations in front of people.

Struggle to sometimes reflect correctly on my progress
	It has become apparent that job opportunities that involve working with others would be good for me.


	Falling behind on personal reflection could

Become a threat as I could lose sight of what I have achieved / failed at and repeat mistakes etc 





Task 4

As a core learning process, you are to develop a personal development plan for the next five to ten years of your career. Think of the following points as you develop your personal development plan. 

· What you want to achieve in the long term, identify short-term objectives to help you get there
· Use an action plan to track and manage your professional development. 
· Be aware of factors that could affect your sector, perhaps read specialist magazines. 
· Take on new challenges, either at work or in your leisure time.
· Continue to learn, either formally or informally - develop your skills, knowledge and abilities can be life-changing, whatever stage of your career.

Use the template below to complete the personal development plan.

	Short and medium term
	Action required
	Constraints
	Resources – who or what can help me?
	Target dates for action

	Complete HNC
	Attend every lesson.
Complete work on time.
Going to bed on time etc
	Become unorganised, not complete work on time, not asking - if help is needed
Health issues.
	Lecturer and other members of the class.
Online resources,
Books
	06/24

	Continue to develop my knowledge of electronics, take up on offered courses
	Try and create new projects, and find out about any courses 
	Not allowing myself time to try new things or develop an understanding of the subject
	Online resources,
Senior members of staff organising training.
	Constantly ongoing

	Expand associates and contacts within the sector
	Continue to build the Linkdin profile, seek visiting businesses 
	Covid – not allowing me to visit or socialise with new people if it returns as it was before.
	Social media,
People already in contact with said people
	Ongoing 

	Continue training in the gym, 

	Stick top training plan, allow for recovery, realise that not as much can be done as before due to physical issues
	Further decline in health, not allowing me to train.
	Online training plans, 
Other gym goers,
Friends
	On going

	Mortgage a house
	Continue saving for deposit
	Inflation, 
Money issues that would require saved money to be spent
	Money experts
Family
Self control
	By the age of 25





Task 5.  The report.

Identify relevant sources of information in order to undertake an investigation into an engineering subject. You should produce a professional report and PowerPoint presentation with a clear structure, aims, objectives and outcomes based on your research. This can then be used as a vehicle to inform your peers or other interested parties of your findings. Any quotations or citations within the report must also be referenced using the correct method as detailed in the ‘Harvard’ referencing system.  


The report document must contain:

· A cover page or document title page
· A contents page
· Sections or paragraph headings related to each aspect of the report
· Headers on each page with the title of your report
· Footers on each page with the author’s name on the right hand side
· Page numbers
· An introduction into the report that outlines who it is intended for and provides a brief background to your research
· A structured summary or conclusion that draws together the findings of your research and any recommendations you are making
· A maximum word count of 2000 words

The Power Point presentation must contain:
· A maximum of six slides
· A maximum of four bullet points to a page
· Visual objects, graphs, images to enhance communication
· Hyperlinks where appropriate
· All graphics, quotations to be fully referenced 
· A 5 minute presentation.




BMW’s “Valvetronic” System
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Introduction



During the mid-1990's BMW began working on new technology now known as “Valvetronic”.

[bookmark: _Int_FhTNiHn9]Available to the public in 2001, “the new four-cylinder engine launched by BMW was the world ‘s first SI engine for cars to have a fully variable valve train, BMW Valvetronic.
Compared to its predecessor, it achieved a consumption reduction of 12 % whilst its basic technology provided the pattern for all future BMW SI engines”. (Dr.-Ing. Harald Unger, 2008)

Valvetronic is a form of VVL (variable valve lift), that was designed to aid in lowering fuel consumption on BWM’s engines, whilst maintaining performance by having full control of the valvetrain depending on the crankshaft angle.

(Figure 1: Shows a comparison between valve lift on a conventional exhaust camshaft and the Valvetronic fully variable intake camshaft)
[image: ]

This report aims to cover how the Valvetronic system operates, what the benefits are and how it compares to other manufacturers’ versions of VVL.





Function of the Valvetronic System


First Generation:
During the development of the first generation, the main criteria for the system was to have “an infinitely variable reduction in the valve lift and control time within limits that were broad enough to permit load control and secondly no impairment compared to conventional valve train in all customer-relevant criteria.” (Dr.-Ing. Harald Unger, 2008)

Infinite Variability 
This means that the system needed to have full control over the lift of the valve from fully closed to fully open, whilst maintaining the reliability of a standard SI engine (Spark Ignition). 

Load 
In a standard SI Engine, the amount of fuel needed is dependent on how much air mass is received by it. The airflow (and airmass) is regulated via the throttle body which opens and closes depending on the throttle position.

Throttle valve position (in the throttle body) is measured by the throttle position sensor TPS and correlates to driver defined throttle control position.

However, engine load (how hard it has to work) can vary and this is measured by a manifold absolute pressure (MAP) sensor in a modern ECU controlled engine management system.

Therefore, to maintain the correct Air to Fuel ratio (AFR) for any given engine speed (measured by rpm / crank position sensor) at any given engine load (MAP sensor); the fuel amount is varied, dependant on the feedback readings from the TPS / MAP sensor and crank sensor.

Fuel amount is measured in the volume of fuel delivered via electronically controlled injectors.

The injectors open and close at various durations and open / close frequencies to deliver pressurised fuel as a sprayed vapour into the engine and air charge contained therein – the cylinder head combustion chamber being the desired destination.









Components

[image: ](Figure 2: Valvetronic System Diagram)

	1
	Electric motor (actuator)

	2
	Worm shaft (used to rotate the position of the worm gear *15* which in turn, alters the position of the Eccentric shaft *14*)

	3
	Spring

	4
	Gate block

	5
	Intake Camshaft

	6
	Intermediate lever – ramp (highlighted blue, the shape on the intermediate lever that alters and changes the usage of the roller *12*)

	7
	HVA (Hydraulic Valve Actuator)

	8
	Inlet valve

	9
	Exhaust Valve

	10
	Roller cam follower (intake)

	11
	HVA (exhaust)

	12
	Roller cam follower (exhaust)

	13
	Intermediate lever

	14
	Eccentric shaft

	15
	Worm gear

	16
	Exhaust Camshaft

	A 
	“Distance from the point, where the Intermediate lever presses Roller cam follower to valve shaft”

	B
	[bookmark: _Int_2HtUTWao]“Distance from the point, where the Intermediate lever presses Roller cam follower to HVA”


(Bimmerprofs, 2017-2021) 
Function
The use of BMW's Valvetronic system all starts with the driver:

[bookmark: _Int_4h7Rs0dr]When the accelerator pedal (or hand operated throttle control) is used, a corresponding electronic signal is sent to the “digital engine electronics (DEE) where it is interpreted as the desired torque and converted into a nominal cylinder charge.” (Dr.-Ing. Harald Unger, 2008)

This measured cylinder charge is key to any SI engine, because if the timing and concentration of the charges aren’t correct, together with spark timing (ignition), the engine will not operate correctly.

 This could result in severely damaging the engine as air / fuel mixture (charge) could detonate at the incorrect time causing internal shockwaves against the piston crown and crank bearings, lean mixtures causing misfire and piston meltdown / valve damage, rich mixtures causing ‘cylinder washing’ of essential lubrication and excess emissions and valve to piston contact (mechanical damage) to name a few problem scenarios.

Taking into consideration the above and ensuring the valve timing is correct, it enables the following:

[bookmark: _Int_cRpmcn0V]“This results firstly in optimum spreading of the valves and secondly in the corresponding opening lift of the inlet valves. This opening stroke is converted into an eccentric angle in the DEE” and is “sent to the valve lift control unit as a nominal value.” (Dr.-Ing. Harald Unger, 2008)

Valve Lift Control Unit
[bookmark: _Int_pxJsT2EJ]The Valve Lift Control Unit is comprised of a “conventional single PCB unit” which is “suitable for direct installation in the engine compartment.” (Dr.-Ing. Harald Unger, 2008)

The PCB included its own microprocessor with flash memory, which was coded in such a way to receive information from the DEE and supply the correct signals to the electro-mechanical components – the DC motor.

DC Motor
The DC Motor was BMW’s choice of component, used to adjust the stroke of the engine. “A stroke is the movement of the piston from TDC (top dead centre) to BDC (bottom dead centre), or from BDC to TDC. There are four strokes in one four stroke cycle of the engine.

They are: 

The intake stroke, compression stroke, power stroke and exhaust stroke.” (Agourame, 2020)
BMW chose this component as it was fitted with a cross collector. This allows the current to be reversed so that the motor can rotate both clockwise and anticlockwise to reduce or increase valve lift.
The design engineers also felt that at the time it represented the “optimum compromise between package restrictions and dynamic requirements in terms of the power density that can be achieved.” (Dr.-Ing. Harald Unger, 2008)

The adjustments are made by the Worm Shaft (connected to the motor) that is attached to the Worm Gear (connected to the Eccentric Shaft). 

Eccentric Shaft & Sensor
“The eccentric shaft sensor operates according to the magneto resistive principle in which a change in resistance caused by variations in a magnetic field is converted into a voltage value that is proportionate to the angle.” (Dr.-Ing. Harald Unger, 2008)

Like the engine’s camshafts the Eccentric Shaft has lobes with different pitches that: depending on the angle of the shaft will alter the positioning of the Intermediate lever.

Intermediate lever
With a similar design to the roller cam follower, the lever pivots from a single centre point and has a specifically designed ramp that sits over the roller cam follower.

Depending on its position, the lever will only allow the roller cam follower to pivot a certain amount either side – Resulting in variable valve lift, as the valve can only open to the desired height.
[bookmark: _GoBack]
Second Generation
BMW faced a “major challenge in terms of the electronics of the second generation” (Dr.-Ing. Harald Unger, 2008), as they needed to minimise the amount of electronic control units that made up the system.

This was achieved by incorporating the Valvetronic control unit into the DEE, “using a microprocessor from the TriCore range from Infineon which offered significantly more power compared to the predecessor.” (Dr.-Ing. Harald Unger, 2008)

Most of the components from the first generation continued their role on the second one, however “a way was found to optimise the even mixture distribution further and to control the valve lift for selected cylinders in some cases.” (Dr.-Ing. Harald Unger, 2008) * Refer to page 7 “function” *.

Also, a new angle position sensor (attached to the eccentric shaft) was installed. Called an ASIC module, it “made it possible to improve the measuring accuracy to values less than 0.1° of eccentric shaft angle.” (Dr.-Ing. Harald Unger, 2008)

This would allow for much more accurate data to be received and sent from the DEE.






[image: ](Figure 3: Block Diagram – Generation 1 & 2 of Valvetronic)







Comparison

Honda’s “VTEC”
Using an engine from the same era as BMW’s 2001 release, we have the K20A2 from Honda.

 Unlike BMW’s engine, The K20A2 had VVL on both the intake and exhaust camshafts. This allowed for the air to exit engine just as fast as it entered (greater air mass + more fuel = more power).

However, Honda’s version of VVL did not have anywhere near as much variability as the Valvetronic engines.

VTEC on the K20A2 worked off a 2-stage basis, whereby once the engine was at a certain RPM (5800 RPM), the oil pressure would increase.

It would increase to a point such that the roller cam followers on the lower cam lobe profile would lock in place and now rotate in unison with the higher cam lobe, making them redundant as they would no longer be in contact with the valves: 

This enabled the cam lobe with the higher profile to be the one opening and closing the valves.
Although there was more adjustability on the Valvetronic system, the VTEC system comprised of much fewer parts and in turn, was more reliable.

[image: ](Figure 4: VTEC Mechanical components)

Nissan’s NEO VVL
Once again, looking at an engine from the same era; the SR20VE adopted a very similar form of variable valve timing to its fellow Japanese competitor.

Using two different cam profiles, the SR20VE had VVL on both the intake and exhaust camshafts. 

However, unlike the K20A2 from Honda, the cam lobes with the higher profiles would switch at separate times (intake camshaft at 5000RPM and the exhaust camshaft at 6500RPM).


[image: ](Figure 5: NEO VVL Mechanical Components)

Conclusion
From the information and data gathered, BMW’s Valvetronic is clearly the most adjustable/ tuneable version of VVL compared to the other manufacturer variations discussed.
However, considering the greater complexity of the system, it is apparent that when it comes to repairability and reliability, VTEC and NEO VVL clearly outrank that of the Valvetronic System.
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	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:
This section will be assessed by your response to Task 1. This specifically relates to referencing and engagement with literature. 

2.	Knowledge and Understanding Skills
At level 4, you should be able to demonstrate knowledge of the underlying concepts and principles associated with your area(s) of study. 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. 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:
In Task 2 you will have the opportunity to show a sound knowledge of learning styles. You will need to show a good level of knowledge and analysis of theories and techniques. 

3.	Cognitive and Intellectual Skills
You should be able to present, evaluate and interpret qualitative and quantitative data, in order to develop lines of argument and make sound judgements in accordance with basic theories and concepts of your subject(s) of study. You should be able to evaluate the appropriateness of different approaches to solving problems related to your area(s) of study and/or work. Your work must contain evidence of logical, analytical thinking. 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? You should provide justification for your arguments and judgements using evidence that you have reflected upon the ideas of others within the subject area and that you are able to make sound judgements and arguments using data and concepts. Where relevant, alternative solutions and recommendations may be proposed.

Guidance specific to this assessment: 
The Self-assessment Audit carried out in task 3 will give you the opportunity to evidence your cognitive and intellectual skills. Critical evaluation and analysis of your findings need to be shown.



 

4.	Practical Skills
At level 4, you should be able to apply the basic underlying concepts and principles to evaluate and interpret these within the context of your area of study. 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.  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.  

Guidance specific to this assessment: 
This will be assessed in Task 4. 
You will need to produce a well-structured and self evaluative action plan that accurately reflects your needs and goals. This applying knowledge gained to real world situations will provide evidence for this area.  

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 some personal responsibility.  This includes demonstrating: that you can communicate the results of your study/work accurately and reliably, and with structured and coherent arguments; that you can initiate and complete tasks and procedures, whether individually and/or collaboratively; 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: 
This will be assessed in Task 5. 
A 2000 word report incorporating, diagrams, spreadsheets, and photographs is required. You will be required to make a 10 minute presentation to your class-mates and faculty staff, thus covering the relevant criteria for this unit. 


	
     STUDENT FEEDBACK FORM



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

	
	

	Task 1 
Questionnaire completed 
Reflections of areas of improvement 

	

	

	
	5
10

	

	2. Knowledge and Understanding Skills

	


	

	
Task 2

	10

	

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	
Task 3 Skills Self-Assessment Audit
SWOT


	
10
	

	
	
	

	4. Practical Application Skills

	
	

	Task 4
Developed the personal development plan


	
25
	

	
	
	

	5. Transferable Skills for Life and Professional Practice

	
	

	Task 5
A report satisfying the criteria in the student guidelines.
A presentation


	
25
	

	
	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%)
	
	









	GENERIC ASSESSMENT CRITERIA



	Level 4

	In accordance with the Framework for Higher Education Qualifications, at the end of Level 4 students will be expected to have demonstrated knowledge of the basic underlying concepts and principles of a subject, and an ability to evaluate and interpret these within the context of that area of study. They should be able to present, evaluate and interpret qualitative and quantitative data in order to develop lines of argument and make sound judgements in accordance with basic theories and concepts of their subject(s) of study. They will have learned how to evaluate different approaches to solving problems, and will be able to communicate the results of their study/work accurately and reliably, and with structured and coherent arguments. They will be able to undertake further training and develop new skills within a structured and managed environment and will have the qualities and transferable skills necessary for employment requiring the exercise of some personal responsibility.



	Level 4
	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 but with some reliance on information gained through class contact. 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 rather than other sources. Referencing may show minor inaccuracies or inconsistencies.
	Engagement with a wide range of literature, including sources retrieved independently.
Selection of relevant and credible sources.  Generally sound 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 (Knowledge of the basic underlying concepts and principles of a subject.)
	Major gaps in knowledge and understanding of the basic underlying concepts and principles of the subject matter. Inclusion of irrelevant material.  Substantial inaccuracies. 
	Gaps in knowledge of the basic underlying concepts and principles, with flawed or superficial understanding. Some significant inaccuracies and/or irrelevant material.  
	Limited knowledge and understanding of the basic underlying concepts and principles within the subject area. Some elements may be missing. 
	Knowledge of the basic underlying concepts and principles is accurate with a good understanding of the field of study but lacks depth and/or breadth.
	Competent knowledge of the basic underlying concepts and principles.  Exhibits very good understanding. 
	Excellent knowledge and understanding of the basic underlying concepts and principles of the subject. 
	Exceptional, detailed knowledge and understanding of the basic underlying concepts and principles

	Cognitive and intellectual skills 
(Evaluate underlying concepts and principles of a subject and interpret qualitative and quantitative data in order to develop lines of argument and make sound judgements.) 


	Wholly or almost wholly descriptive work. Little or no evaluation of the underlying concepts and principles.
Failure to develop arguments, leading to illogical or invalid judgements. Minimal or no use of
evidence to back up views.

	Largely descriptive work, with superficial evaluation of the underlying concepts and principles. Weak interpretation of data, flawed 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 evaluation of the underlying concepts and principles, tending towards description.
Can interpret qualitative and quantitative data but with some errors. Some evidence to support emerging arguments and judgements but these may be underdeveloped or with a little inconsistency / mis-interpretation.

	Good evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data, with minor errors.
An emerging ability to use evidence to support the argument.
Mostly valid arguments and logical judgements. 
	Sound evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data accurately. Ability to devise arguments using evidence to make mostly appropriate and valid judgements. 

	Excellent evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data accurately and with some insight. Excellent ability to devise arguments using evidence and make appropriate and valid judgements. 
	Exceptional evaluation of the underlying concepts and principles based evidence. Outstanding interpretation of qualitative and quantitative data.
Exceptional ability to devise arguments using evidence and make wholly appropriate and valid judgements. 

	Practical skills
(Different approaches to solving problems in particular contexts.)

	Limited or no use of taught, basic methods, materials, tools and/or techniques.
Little or no appreciation of the context of the application.
Very weak evidence of different approaches to problem-solving in particular contexts. 
	Rudimentary application of taught, basic methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.
Weak evidence of different approaches to problem-solving in particular contexts.


	An adequate awareness and mostly appropriate application of basic methods, materials, tools and/or techniques.
Basic appreciation of the context of the application. 
Can identify problems in particular contexts and propose basic alternative approaches or solutions though there may be errors. 
	A good and appropriate application of basic methods, materials, tools and/or techniques.
Clear appreciation of the context of the application. 
Good evidence of different approaches to problem-solving in particular contexts and proposes mostly appropriate solutions.
	A very good application of a range of basic methods, materials, tools and/or techniques.
Very good consideration of the context of the application. Very good evidence of different approaches to problem-solving in particular contexts and proposes appropriate solutions.
	An advanced application of a range of taught, basic methods, materials, tools and/or techniques.
The context of the application is well considered, and insightful.
Excellent evidence of different approaches to problem-solving in particular contexts and proposes appropriate solutions. 
	Exceptional levels of application and deployment skills in particular practical contexts. Outstanding identification of problems in particular contexts and formulation of wholly appropriate, thoughtful solutions / different approaches.

	Transferable skills for life and professional practice
(Communicate the results of their study/work accurately and reliably, and with structured and coherent arguments; the qualities needed for employment requiring the exercise of some personal responsibility within a structured and managed environment.)
	Work is poorly structured, disorganised, inaccurate and/or confusingly expressed. Very weak use of language and/or very inappropriate style. Failure to work effectively individual or as part of a group. Little or no evidence of the skills for employment requiring the exercise of some personal responsibility.


	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 individual or group work, meeting only partial obligations to others. Limited evidence of the skills for employment requiring the exercise of some personal responsibility.
	Mostly ordered presentation and structure in which relevant ideas / concepts are reasonably expressed. Work may lack coherence and/or accuracy 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 some personal responsibility, with some areas of minor weakness.
	Mostly coherent, organised and accurate 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 some personal responsibility, with some areas of strength and some of minor weakness.
	Work is accurate, coherent, fluent, well-structured and organised. 
Can work effectively independently and/or as part of a team, with very good contribution to group activities. Demonstrates very good skills for employment requiring the exercise of some personal responsibility, with just occasional minor weakness.
	Work is coherent, very fluent and is presented professionally. Can work effectively independently and/or as part of a team, with an excellent contribution to group activities. Demonstrates excellent skills for employment requiring the exercise of some personal responsibility with an appetite for further development.

	Work is accurate, exceptionally coherent, very fluent and presented well. Can work effectively independently and/or as part of a team, with an exceptional contribution to group activities. Demonstrates exceptional skills for employment requiring the exercise of some personal responsibility with an appetite for further development.
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