[image: image2.png]


 
APPENDIX GA36a
	LEVEL 4 ASSESSMENT SPECIFICATION 


	Student name:
	     
	Student ID number:
	

	Programme:
	HNC Mechanical Engineering

	Module:
	Electrical Technology for Mechanical Engineers

	Module code:
	PSDM 4022
	Contribution to Overall Module Assessment (%):
	100

	Lecturer:
	Liesel Williams
	Internal Verifier:
	R Jenkins

	Assignment Title:
	Electrical Technology 
	Word count (or equivalent):
	2000

	Submission deadline:
	     Wk 23
	Return date of provisional marks & written feedback:
	 Wk 27

	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)

	Able to produce routine solutions to typical electrical problems

       Relate and apply basic electrical theory to given engineering environments 




	TASK DESCRIPTION


Objective:
To produce routine solutions to typical electrical problems using the application of knowledge of basic dc resistive circuits and capacitance in dc circuits.
Task 1
1.1 Instrumentation
You are working within a small manufacturing company as part of a multidisciplinary team with the design office. You have been instructed to investigate a range of instrumentation and present your report in written format to management. Specifically, you need to carry out research and produce a report containing detailed explanation on the following:

· A range of different temperature sensors including thermocouples, NTC thermistors and RTD’s, include in your report relevant information such as operation, construction, materials, temperature range, accuracy and cost.
· Explain the operation of two types of speed sensor e.g. optical or magnetic types and tachometers; compare and contrast their range, accuracy and cost. 
1.2 Wheatstone bridge
The company is also considering some design changes to an existing product as detailed in the following points. Present your calculations within your final report for each task. 
The following unbalanced Wheatstone bridge is constructed. Calculate the output voltage across the multimeter as the circuit stands and the value that resistor R4 is required to be in order to balance the bridge circuit.
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Fig 1
R2 is now replaced with a thermistor, the characteristic graph of which is shown overleaf. Calculate the multimeter reading at 50, 70 and 90oC.
Construct the circuit on multisim to validate your results.
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1.3 R-C transient
An electronic device is required to operate 1.5 s after a switch is closed. The device will operate when its input voltage is equal to or greater than 5V. This time delay is to be achieved by charging a capacitor of 22uF via a resistor, as shown in the circuit below (Fig 2). Determine the value to which the resistor must be adjusted in order to achieve the required time delay.
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The angle ¢ is called the phasc angle and is always
measured from Vg. It follows that ¢ = -tan™(Vo/Vg)

The only difference between this and the R L circuit is that
Ve lags Vg and Vi leads Vr. This means that Vi and Vc
are 180° out of phase in a series circuit.

©DJDum 14

4.6.RL C IN SERIES

The 3 voltages Vg Vi and Ve are drawn as 3 phasors
and the vector sum is found. It is convenient to draw Vg
horizontally but the vector diagram stays the same for
all angles of rotation.

\‘C

Vs

Examining the small triangle. we sce the vertical height is Vi - Vz and the horizontal length is Va

It follows that the resultant voltage is given by
V, =y(V, =V.) + V2 and ¢ =tan"

47. REACTANCE AND IMPEDANCE REVISITED
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Trfollows that the resulfant voltage 15 given by

V, =y(V, =V.) + V2 and ¢ =tan" Vi-Ve
VK
4.7.  REACTANCE AND IMPEDANCE REVISITED

We know from previous studies that the relationship between current and voltage for any
component is related as a ratio X = V/I For a resistor this ratio is resistance R but for an inductor it
is called inductive reactance Xy and for a capacitor capacitive reactance Xc.

Inductive reactance increases with frequency and is given by X; = 2nfL
Capacitive reactance decreases with frequency and is given by Xc= 1/ 2afC

‘When current flows in a RLC circuit. the relationship between it and the resulting voltage is called
the IMPEDANCE Z. Z=V/T where V and I are the resulting r.m.s. volts and current.

Since reactance is VI it follows that it is also a phasor. The phasor diagram for a series R L C
circuit may be drawn as shown with R drawn horizontally to make it easier.

XL XL 4Xe

R
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Fig 2
Verify your result using multisim
Note: 
You are required to submit a hardcopy of the calculations, with the assignment brief.
Task 1 submittal date: 17th December 2019

Task 2

2.1 Generators and Motors
The actual construction of a motor and a generator is basically the same. It follows that when a motor is powered from a supply and is running at full speed it will also be generating a voltage. As it can be determined from Lenz’s Law, this induced e.m.f. is opposite in direction to the supply voltage. It is known as the “back e.m.f.” and is always less than the supply due to the armature voltage drop.

IaRa = V - E

or  

V = E + IaRa
Generators produce an output voltage due to the movement of the armature conductors through the magnetic flux. As these all carry current and have a resistance then they also produce a voltage drop. Due to this the actual terminal voltage of a generator is always slightly less than the generated voltage.

V = E - IaRa
1. Describe the construction, characteristics and principles of operation of a basic DC electromagnetic generator. Use images as well as text. Further explain what factors influence the output voltage and how these are maximized in a practical generator. (Include reference to the generator equation)
2.  An armature in a DC motor has a resistance of 0.18 ohms and creates a voltage drop of 6.5V when the machine is connected to a 240V d.c. supply. Calculate (a) the back e.m.f. of the motor (b) the current flowing in the armature.

3.  The generated voltage of a DC generator is 240V and it has an armature resistance of 0.35 ohms. Calculate the terminal supply voltage when the armature current is (a) 10A (b) 25A (c) 50A

The back emf of a motor is also proportional to the magnetic flux of the poles and the speed of rotation.

E α ФN

for constant flux the equation becomes E = kmѠ

The motor torque is proportional to the current
T = km Ia
4.  A shunt DC motor has a motor constant of 0.025, armature resistance of 1.4 Ω and is supplied with 10Vdc by substituting for E and Ia in the motor equation find the speed in rad/s for a motor torque of 0.05Nm.
2.2 Transformers

1. Write a short report detailing the construction, application and principle of operation of a transformer, include the energy losses that occur in a real transformer and methods adopted to improve transformer efficiency.


2. A transformer with a step up ratio of  1 : 6 has a full load secondary current of 5A at 240V. 

The primary winding has 1500 turns.`

Assuming ideal conditions determine the following :

(i) The number of turns on the secondary coil.

(ii) The voltage and current in the primary winding.

(iii) If the transformer has losses due to a secondary resistance of 0.35Ω and no other losses, determine the efficiency of the transformer.

2.3 AC theory



A resistor of value 50Ω is connected in series with a capacitor of 1000µF and an inductor of 420 mH and a 200V r.m.s., 50Hz supply is applied across the ends. 

Determine the (a) impedance, (b) the phase angle between the voltage and current (c) the rms current (d) the voltage across the coil
2.4 – Applications of D.C Motors

Explain with the aid of a diagram the construction of a D.C. Motor with series windings and shunt windings.

Explain the operating characteristics of both and explain the advantages and disadvantages of both.

List examples where each may be used. 

Include the characteristic speed vs torque graphs to aid your explanations.
Note: 
You are required to submit a hardcopy of the calculations, with the assignment brief.
Task 2 submittal date:   17th March 2019

Theory
Effect of dimensions on resistance:
R = ρ x l / A      ohm

Where R = resistance measured in ohms

             ρ = resistivity measured in ohm meters

             l = length measured in meters

            A = cross sectional area measured in meters squared

Potential Divider Rule:



Capacitor charge:

Motor equation 

V = E + IaRa

Generator equation

V = E - IaRa
E = kmѠ

T = km Ia
where 

V = supply voltage (V)



E = back e.m.f. (V)



Ia = armature current (A)



Ra = armature resistance (Ω)



km = motor constant



Ѡ = armature speed of rotation (rad/s)



T = load torque (Nm)
AC theory

RMS Voltage, Vrms = Vp x 0.707

Where Vp = peak voltage

Frequency, f = 1/T

Where T = periodic time (s)
XL = 2πfL

Xc = 1/2πfC
Where XL is inductive reactance (Ω) and Xc is capacitive reactance (Ω)
Transformers

Vp  =  Np  =  Is
Vs       Ns       Ip 
Efficiency, η  = Power Out/Power In

	GUIDANCE FOR Students IN THE COMPLETION OF TASKS


Requirements
This assignment should take between 30 and 40 hours to complete.

You are required to present a written report for task 1.1 of approximately 1000 words and a comprehensive analysis of task 1.2 which should be presented in a logical and clear manner, ensure all formulae and units are given correctly in your results and provide a clearly labelled diagram for the potential divider circuit.
You are required to present a comprehensive analysis of task 2 which should be presented in a logical and clear manner, ensure all formulae and units are given correctly in your results and provide clearly labelled diagrams for Flemings Rule and a DC machine, use Multisim as well as calculated results for task 2; compare your results. Produce a written report for task 2.4 of approximately 1000 words.
Word counts do not include references, results, tables, figures, bibliographies or paraphrases.

Theory, relating to calculations, is given on the previous page.
You will be assessed against the five common assessment criteria as follows:

1. Engagement with Literature Skills
· This will be assessed via the quality of your literature review and evidence of appropriate and relevant research.
2. Knowledge and Understanding Skills
This will be assessed for both tasks as follows:

· Depth of theory and comparison of transducers

· Explanation of necessary theory behind circuit operation and accuracy of results
3. Cognitive and Intellectual Skills
· This will be assessed by the quality of your comments and conclusions, throughout the report.

4. Practical Application Skills
· This will be assessed via the quality of your calculations relating to the practical relevance of the results.

5. Transferable Skills for Life and Professional Practice

· This will be assessed via the written and presentational quality of your report
	     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.

	Generic Assessment Criteria 
	Marks available
	Marks 

awarded

	1. Engagement with Literature Skills
.
	
	

	
	
	

	
	30
	

	2. Knowledge and Understanding Skills

	
	

	
	
	

	
	30
	

	3. Cognitive and Intellectual Skills

	
	

	
	
	

	
	20
	

	4. Practical Application Skills

	
	

	
	
	

	
	10
	

	5. Transferable Skills for Life and Professional Practice

	
	

	
	
	

	
	10
	


	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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