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	School of Applied Computing ASSIGNMENT SPECIFICATION 



	Student name:
	     
	Student P number:
	

	Programme:
	

	Lecturer:
	Dr Stephen Mosey
	Internal Verifier:
	Dr Gary Jones

	Assignment Title:
	Assignment 1

	Hand Out Date:
	
	Submission deadline:
	[bookmark: _GoBack]


	Referencing:
	In the main body of your submission you must give credit to authors on whose research your work is based. Append to your submission a reference list that indicates the books, articles, etc. that you have read or quoted in order to complete this assignment (e.g. for books: surname of author and initials,  year of publication, title of book, edition, publisher: place of publication). 

	Disclosure: 

	I declare that this assignment is all my own work and that I have acknowledged all materials used from the published or unpublished works of other people. All references have been duly cited.

	Student’s Signature:

	Hardcopy assignments will not be accepted without a signature here
	
Date:
	


	Late submission will result in a late penalty mark, as follows: 
Up to four weeks late, maximum mark of 40% for first attempts and 0% for resubmissions. 
(Academic Quality Handbook 2015/16 7.5 (5))



	Learning Outcomes tested
(from module syllabus)

	1. Analyse the static and dynamic responses of an instrumentation and control system

	Produce a written report that investigates the characteristics of a range of transducers for a given instrumentation and control case study.


· 

	
TASK DESCRIPTION



This assignment looks at the properties of various temperature sensors. You will experimentally determine the properties of four temperature sensors and assess the suitability of each to a specific control task.

Task 1
Describe the operation of the LM335 IC Temperature Sensor, Type ‘K’ Thermocouple, NTC Thermistor and a Platinum RTD. Find datasheets for each type of sensor and compare the key specifications of each.

Task 2

READ AND UNDERSTAND ALL INSTRUCTIONS BEFORE STARTING

The LJ Create 1750 Transducer and Instrumentation Trainer has four temperature sensors mounted near a heating element. They are: LM335 IC Temperature Sensor, Type ‘K’ Thermocouple, NTC Thermistor and a Platinum RTD. In this task you will determine the properties of each of the sensors. You will take measurements from all four sensors simultaneously to determine their properties.

IC Temperature Sensor
The IC temperature sensor contains 16 transistors, 9 resistors and 2 capacitors in a single package.  The reference number for the device is LM335, and the device provides an output of 10mV/°K. Therefore, measurement of the output voltage indicates the temperature directly in degrees Kelvin (°K). e.g. at a temperature of 20°C (293°K) the output voltage will be 2.93V.

· Connect the circuit as shown in Figure 1.  
· Turn the power supply ON and measure the voltage. This voltage (X100) represents the ambient temperature in °K.
· Turn the power supply OFF.
[image: ]
[bookmark: _Ref444764646]Figure 1 Connection details for measuring the IC temperature sensor output voltage
Platinum RTD
At 0°C, the platinum RTD on the LJ Create 1750 Transducer and Instrumentation Trainer has a resistance of 100Ω.  The resistance of the sensor increases with temperature. In this exercise, you will connect the platinum RTD in series with a high resistance to a DC supply and measure the voltage drop across it.  Due to the small variation of resistance, the current change will be negligible and the voltage drop across the transducer will be directly proportional to its resistance.

In addition to the IC temperature sensor already connected:
· Connect the circuit shown in Figure 2.
· Set the slider of the 10kΩ resistor to mid-way point
· Turn the power supply ON and adjust the slider control so that the voltage drop across the platinum RTD is 108mV as measured by the digital multi-meter. This calibrates the platinum RTD for an assumed temperature of 20°C.
· Turn the power supply OFF.
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Figure 2 Connection details for platinum RTD sensor

NTC Thermistor
The resistance of the NTC thermistor varies over a wide range for the temperature range available within the heated enclosure. For this reason, you will connect the NTC thermistor in series with a calibrated variable resistor to a +5V DC supply. The variable resistor is then adjusted until the voltage across it is half the supply voltage. At this point, the voltage drop across the thermistor and the variable resistor must be equal; therefor they must have the same resistance. The value of the calibrated variable resistor is then read from the dial.

In addition to the temperature sensors already connected:
· Connect the circuit shown in Figure 3.
· Ensure the switch on the Wheatstone bridge is set to OUT to disconnect the 12kΩ and Rx resistors from the circuit and set the calibrated variable resistor dial to approximately 500.
· Turn the power supply ON. Using a voltmeter, measure the voltage from the calibrated variable resistor and adjust the resistor until the voltage indicated by the voltmeter is 2.5V.
· Turn the power supply OFF.
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Figure 3 Connection details for NTC Thermistor
Type ‘K’ Thermocouple
There are two thermocouples on the LJ Create 1750 Transducer and Instrumentation Trainer, one mounted within the heated enclosure, this being the active unit which will have its “hot” and “cold” junctions at different temperatures; the other thermocouple is mounted outside the heated enclosure and is incorporated into a heatsink with an IC temperature sensor so that the temperature of the “cold” junction of the active thermocouple can be measured.  The two thermocouples are connected in series with wires of the same material connected together. This ensures the connections to the output circuit are made from the same material which eliminates the possibility of a voltage being introduced to the circuit by connections between different materials.
Due to the low output of the thermocouple, amplification is required. An amplifier gain of 200 will give readings within one range of the digital multi-meter.  During operation, the temperature of the “cold” junction varies, due mainly to heat conduction from the heater along the PCB and the junction is in effect “floating”. This is a common occurrence with thermocouple installations where the thermocouple leads are short.  To overcome this problem, extra leads of the same material or different materials having the same thermos-elastic properties are used to extend the “cold” junction to a point where a steady temperature can be maintained.  These cables are referred to as “compensating cables”.

· In addition to the above, connect the circuit shown in Figure 4. Set Amplifier #1 GAIN COARSE to 10 and GAIN FINE to 0.2.
· Turn the power supply ON and set the Amplifier #1 OFFSET control as follows:
· Temporarily disconnect the inputs to the Instrumentation Amplifier
· Short circuit together the Instrumentation Amplifier input connections
· Adjust the OFFSET control for zero indication on the Voltmeter
· Re-connect the thermocouple outputs to the Instrumentation Amplifier as shown in Figure 4. The measured voltage should still be zero with the “hot” and “cold” junctions at the same temperature.
· As the output voltage of a thermocouple is proportional to the temperature difference between the two sides of the junction, the temperature at each side of the junction must be measured for the results to be accurate. To do this, the temperature of the “cold” junction can be measured using the IC temperature sensor mounted in the heatsink outside the thermal enclosure, and the temperature of the “hot” junction can be measured using the IC temperature sensor mounted inside the thermal enclosure.
· To measure the “cold” junction temperature, measure the voltage at the REF output socket in the Type ‘K’ Thermocouple block. The temperature can be calculated using Voltage x 100 = temperature in °K. 
· To measure the thermocouple output, using Voltmeter, measure the voltage at the output of Amplifier #1.


[image: ]
[bookmark: _Ref444764647]Figure 4 Connection details for type 'K' thermocouple
Experiment
· Connect the +12V supply to the heater input socket.
· For the IC temperature sensor and the Platinum RTD, record the voltages at the locations shown and record these readings in a suitable table every minute until the value stabilises.
· To read the NTC thermistor, every minute the variable resistor must be adjusted until the voltage indicated by the voltmeter is 2.5V. The value shown on the calibrated variable resistor dial is then recorded so the resistance of the NTC thermistor can be calculated later.
· To read the Type ‘K’ Thermocouple, 

	Time (Mins)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	IC Temp Sensor 
	
	
	
	
	
	
	
	
	
	
	

	Temperature °K
	
	
	
	
	
	
	
	
	
	
	

	Temperature °C
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Platinum RTD (Volts)
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Cold Thermocouple Junction Temperature
	
	
	
	
	
	
	
	
	
	
	

	Difference (hot*-cold)
	
	
	
	
	
	
	
	
	
	
	

	Thermocouple O/P (mV)
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Dial reading for 2.5V
	
	
	
	
	
	
	
	
	
	
	

	NTC Thermistor (Ohms)
(10 x Dial reading + 1kΩ)
	
	
	
	
	
	
	
	
	
	
	



*Note – the “hot” thermocouple junction temperature was already measured by the IC temperature sensor inside the thermal enclosure.

Plot graphs of the following and discuss:
1. Platinum RTD output voltage against temperature (obtained from IC temperature sensor)
2. Thermocouple output voltage against temperature difference (obtained from “hot”-“cold”)
3. Thermistor resistance against temperature (obtained from IC temperature sensor)

Task 3
Discuss the suitability of each of the types of temperature sensor in an industrial control system whereby an oven is to be maintained at a temperature of 240°C ±5°C. 

Task 4
Provide a written report detailing Tasks 1-3. Your report should include the following sections: abstract, introduction, apparatus method, results, discussion, conclusions, references. References should be in numeric format. Any datasheets should be included as an appendix to your report.



	GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS



You must upload your report electronically to the Turnitin system via the Computer Systems moodle page by the hand in date.
If there is a danger of the assignment being late, remember that lecturing staff are not allowed to authorise extensions, you have to fill in and submit and extenuating circumstances form.

1. Research Informed Literature
This will be assessed by the quality of your literature review.
The marking of this section will be guided by the common marking assessment criteria which are attached on the following pages.

2. Knowledge and Understanding of subject
This will be assessed by the accuracy of your discussion and conclusions and by the clarity of the diagrams and illustrations you include in your report.
The marking of this section will be guided by the common marking assessment criteria which are attached on the following pages.

3. Analysis
This will be assessed by the accuracy of your findings from the analysis you make.
The marking of this section will be guided by the common marking assessment criteria which are attached on the following pages.

4. Practical Application and Deployment
This will be assessed on the accuracy of your measurements.
The marking of this section will be guided by the common marking assessment criteria which are attached on the following pages.

5. Skills for Professional Practice
This will be assessed by the quality and presentation of report/diagrams/illustrations.
The report should be structured in a clear and professional manner and follow the general guidelines set out in your study skills modules and/or the information available from the Academic skills support section of the University web site (accessed from the main moodle page > Support > Student support ...) 
The marking of this section will be guided by the common marking assessment criteria which are attached on the following pages.

	
                 MARKING CRITERIA AND STUDENT FEEDBACK



This section details the assessment criteria. The extent to which these are demonstrated by you determines your mark. The marks available for each criterion 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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	Common Assessment Criteria Applied
	Marks available
	Marks 
awarded

	1. Research-informed Literature 
Extent of research and/or own reading, selection of credible sources, application of appropriate referencing conventions.
	
	

	





	
	

	
	25
	

	2. Knowledge and Understanding of Subject
Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
	
	

	





	
	

	
	30
	

	3. Analysis
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	
	

	





	
	

	
	30
	

	4. Practical Application and Deployment
Deployment of methods, materials, tools and techniques; application of concepts; formulation of innovative and creative solutions to solve problems.
	
	

	





	
	

	
	10
	

	5. Skills for Professional Practice 
Attributes in professional practice: individual and collaborative working; deployment of appropriate media; presentation and organisation.
	
	

	




	
	

	
	5
	



	Assignment 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 four weeks late
	
	

	
	First Attempt?
	
	




	
BACHELORS COMMON ASSESSMENT AND MARKING CRITERIA



	
	OUTRIGHT FAIL
	UNSATISFACTORY
	SATISFACTORY
	GOOD
	VERY GOOD
	EXCELLENT
	EXCEPTIONAL

	Assessment Criteria
	0-29%
	30-39%*
	40-49%
	50-59%
	60-69%
	70-79%
	80-100%

	1. Research-informed Literature 
Extent of research and/or own reading,  selection of credible sources, application of appropriate referencing conventions 
	Little or no evidence of reading.
Views and findings unsupported and non-authoritative.
Referencing conventions largely ignored.
	Poor evidence of reading and/or of reliance on inappropriate sources, and/or indiscriminate use of sources.
Referencing conventions used inconsistently.
	References to a limited range of mostly relevant sources. Some omissions and minor errors.
Referencing conventions evident though not always applied consistently.
	Inclusion of a range of research-informed literature, including sources retrieved independently. Referencing conventions mostly consistently applied.
	Inclusion of a wide range of research-informed literature, including sources retrieved independently.
Selection of relevant and credible sources.  Very good use of referencing conventions, consistently applied.
	A comprehensive range of research informed literature embedded in the work. Excellent selection of relevant and credible sources. High-level referencing skills, consistently applied.
	Outstanding knowledge of research-informed literature embedded in the work. Outstanding selection of relevant and credible sources. High-level referencing skills consistently and professionally applied.

	2. Knowledge and Understanding of Subject
Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
	Major gaps in knowledge and understanding of material at this level. Substantial inaccuracies.
	Gaps in knowledge, with only superficial understanding. Some significant inaccuracies.
	Evidence of basic knowledge and understanding of the relevant concepts and underlying principles. 
	Knowledge is accurate with a good understanding of the field of study.
	Knowledge is extensive.  Exhibits understanding of the breadth and depth of established views. 
	Excellent knowledge and understanding of the main concepts and key theories. Clear awareness of challenges to established views and the limitations of the knowledge base.
	Highly detailed knowledge and understanding of the main theories/concepts, and a critical awareness of the ambiguities and limitations of knowledge.

	3.  Analysis
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	Unsubstantiated generalisations, made without use of any credible evidence. Lack of logic, leading to unsupportable/ missing conclusions. Lack of any attempt to analyse, synthesise or evaluate.
	Some evidence of analytical intellectual skills, but for the most part descriptive. Ideas/findings sometimes illogical and contradictory. Generalised statements made with scant evidence. Conclusions lack relevance.
	Evidence of some logical, analytical thinking and some attempts to synthesise, albeit with some weaknesses.
Some evidence to support findings/ views, but evidence not consistently interpreted.
Some relevant conclusions and recommendations, where relevant
	Evidence of some logical, analytical thinking and synthesis. Can analyse new and/or abstract data and situations without guidance.
An emerging awareness of different stances and ability to use evidence to support the argument.
Valid conclusions and recommendations, where relevant
	Sound, logical, analytical thinking; synthesis and evaluation. Ability to devise and sustain persuasive arguments, and to review the reliability, validity & significance of evidence. Ability to communicate ideas and evidence accurately and convincingly.
Sound, convincing conclusions / recommendations.
	Thoroughly logical work, supported by evaluated evidence. High quality analysis, developed independently or through effective collaboration.
Ability to investigate contradictory information and identify reasons for contradictions.
Strong, persuasive, conclusions, justifiable recommendations.
	Exceptional work; judiciously selected and evaluated evidence. Very high quality analysis, developed independently or through effective collaboration.
Ability to investigate contradictory information and identify reasons for contradictions.
Highly persuasive conclusions

	4. Practical Application and Deployment
Effective deployment of appropriate methods, materials, tools and techniques; extent of skill demonstrated in the application of concepts to a variety of processes and/or contexts; formulation of innovative and creative solutions to solve problems. 
	Limited or no use of methods, materials, tools and/or techniques.
Little or no appreciation of the context of the application.
	Rudimentary application of methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.


	An adequate awareness and mostly appropriate application of well-established methods, materials, tools and/or techniques.
Basic appreciation of the context of the application.

	A good and appropriate application of standard methods, materials, tools and/or techniques.
Good appreciation of the context of the application, with some use of examples, where relevant.

	A very good application of a range of methods, materials, tools and/or techniques.
Very good consideration of the context of the application, with perceptive use of examples, where relevant.
Evidence of some innovation and creativity. 
	An advanced application of a range of methods, materials, tools and/or techniques.
The context of the application is well considered, with extensive use of relevant examples.
Application and deployment extend beyond established conventions.  Innovation and creativity evident throughout.
	Outstanding levels of application and deployment skills. Assimilation and development of cutting edge processes and techniques.

	5. Skills for Professional Practice 
Demonstrates attributes expected in professional practice including: individual initiative and collaborative working; deployment of appropriate media to communicate (including written and oral); clarity and effectiveness in presentation and organisation.
	Communication media is inappropriate or misapplied.
Little or no evidence of autonomy in the completion of tasks.
Work is poorly structured and/or largely incoherent.
	Media is poorly designed and/or not suitable for the audience. 
Poor independent or collaborative initiative.
Work lacks structure, organisation, and/or coherence
	Can communicate in a suitable format but with some room for improvement. 
Can work as part of a team, but with limited involvement in group activities. 
Work lacks coherence in places and could be better structured.
	Can communicate effectively in a suitable format, but may have minor errors.
Can work effectively as part of a team, with clear contribution to group activities. 
Mostly coherent work and is in a suitable structure.
	Can communicate well, confidently and consistently in a suitable format.
Can work very well as part of a team, with very good contribution to group activities. 
Work is coherent and fluent and is well structured and organised.
	Can communicate professionally and, confidently in a suitable format.
Can work professionally within a team, showing leadership skills as appropriate, managing conflict and meeting obligations.
Work is coherent, very fluent and is presented professionally.
	Can communicate with an exceptionally high level of professionalism. 
Can work exceptionally well and professionally within a team, showing advanced leadership skills.
Work is exceptionally coherent, very fluent and is presented professionally.





	
FdSc & HN COMMON ASSESSMENT AND MARKING CRITERIA



	
	OUTRIGHT FAIL
	UNSATISFACTORY
	SATISFACTORY
	GOOD
	VERY GOOD
	EXCELLENT
	EXCEPTIONAL

	Assessment Criteria
	REFER (equivalent to 0-29%
	REFER (equivalent to 30-39%*
	PASS (equivalent to 40-49%)
	PASS (equivalent to 50-59%)
	MERIT (equivalent to 60-69%
	DISTINCTION (equivalent to 70-79%
	DISTINCTION (equivalent to 80-100%

	1. Research-informed Literature 
Extent of research and/or own reading,  selection of credible sources, application of appropriate referencing conventions 
	Little or no evidence of reading.
Views and findings unsupported and non-authoritative.
Referencing conventions largely ignored.
	Poor evidence of reading and/or of reliance on inappropriate sources, and/or indiscriminate use of sources.
Referencing conventions used inconsistently.
	References to a limited range of mostly relevant sources. Some omissions and minor errors.
Referencing conventions evident though not always applied consistently.
	Inclusion of a range of research-informed literature, including sources retrieved independently. Referencing conventions mostly consistently applied.
	Inclusion of a wide range of research-informed literature, including sources retrieved independently.
Selection of relevant and credible sources.  Very good use of referencing conventions, consistently applied.
	A comprehensive range of research informed literature embedded in the work. Excellent selection of relevant and credible sources. High-level referencing skills, consistently applied.
	Outstanding knowledge of research-informed literature embedded in the work. Outstanding selection of relevant and credible sources. High-level referencing skills consistently and professionally applied.

	2. Knowledge and Understanding of Subject
Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
	Major gaps in knowledge and understanding of material at this level. Substantial inaccuracies.
	Gaps in knowledge, with only superficial understanding. Some significant inaccuracies.
	Evidence of basic knowledge and understanding of the relevant concepts and underlying principles. 
	Knowledge is accurate with a good understanding of the field of study.
	Knowledge is extensive.  Exhibits understanding of the breadth and depth of established views. 
	Excellent knowledge and understanding of the main concepts and key theories. Clear awareness of challenges to established views and the limitations of the knowledge base.
	Highly detailed knowledge and understanding of the main theories/concepts, and a critical awareness of the ambiguities and limitations of knowledge.

	3.  Analysis
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	Unsubstantiated generalisations, made without use of any credible evidence. Lack of logic, leading to unsupportable/ missing conclusions. Lack of any attempt to analyse, synthesise or evaluate.
	Some evidence of analytical intellectual skills, but for the most part descriptive. Ideas/findings sometimes illogical and contradictory. Generalised statements made with scant evidence. Conclusions lack relevance.
	Evidence of some logical, analytical thinking and some attempts to synthesise, albeit with some weaknesses.
Some evidence to support findings/ views, but evidence not consistently interpreted.
Some relevant conclusions and recommendations, where relevant
	Evidence of some logical, analytical thinking and synthesis. Can analyse new and/or abstract data and situations without guidance.
An emerging awareness of different stances and ability to use evidence to support the argument.
Valid conclusions and recommendations, where relevant
	Sound, logical, analytical thinking; synthesis and evaluation. Ability to devise and sustain persuasive arguments, and to review the reliability, validity & significance of evidence. Ability to communicate ideas and evidence accurately and convincingly.
Sound, convincing conclusions / recommendations.
	Thoroughly logical work, supported by evaluated evidence. High quality analysis, developed independently or through effective collaboration.
Ability to investigate contradictory information and identify reasons for contradictions.
Strong, persuasive, conclusions, justifiable recommendations.
	Exceptional work; judiciously selected and evaluated evidence. Very high quality analysis, developed independently or through effective collaboration.
Ability to investigate contradictory information and identify reasons for contradictions.
Highly persuasive conclusions

	4. Practical Application and Deployment
Effective deployment of appropriate methods, materials, tools and techniques; extent of skill demonstrated in the application of concepts to a variety of processes and/or contexts; formulation of innovative and creative solutions to solve problems. 
	Limited or no use of methods, materials, tools and/or techniques.
Little or no appreciation of the context of the application.
	Rudimentary application of methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.


	An adequate awareness and mostly appropriate application of well-established methods, materials, tools and/or techniques.
Basic appreciation of the context of the application.

	A good and appropriate application of standard methods, materials, tools and/or techniques.
Good appreciation of the context of the application, with some use of examples, where relevant.

	A very good application of a range of methods, materials, tools and/or techniques.
Very good consideration of the context of the application, with perceptive use of examples, where relevant.
Evidence of some innovation and creativity. 
	An advanced application of a range of methods, materials, tools and/or techniques.
The context of the application is well considered, with extensive use of relevant examples.
Application and deployment extend beyond established conventions.  Innovation and creativity evident throughout.
	Outstanding levels of application and deployment skills. Assimilation and development of cutting edge processes and techniques.

	5. Skills for Professional Practice 
Demonstrates attributes expected in professional practice including: individual initiative and collaborative working; deployment of appropriate media to communicate (including written and oral); clarity and effectiveness in presentation and organisation.
	Communication media is inappropriate or misapplied.
Little or no evidence of autonomy in the completion of tasks.
Work is poorly structured and/or largely incoherent.
	Media is poorly designed and/or not suitable for the audience. 
Poor independent or collaborative initiative.
Work lacks structure, organisation, and/or coherence
	Can communicate in a suitable format but with some room for improvement. 
Can work as part of a team, but with limited involvement in group activities. 
Work lacks coherence in places and could be better structured.
	Can communicate effectively in a suitable format, but may have minor errors.
Can work effectively as part of a team, with clear contribution to group activities. 
Mostly coherent work and is in a suitable structure.
	Can communicate well, confidently and consistently in a suitable format.
Can work very well as part of a team, with very good contribution to group activities. 
Work is coherent and fluent and is well structured and organised.
	Can communicate professionally and, confidently in a suitable format.
Can work professionally within a team, showing leadership skills as appropriate, managing conflict and meeting obligations.
Work is coherent, very fluent and is presented professionally.
	Can communicate with an exceptionally high level of professionalism. 
Can work exceptionally well and professionally within a team, showing advanced leadership skills.
Work is exceptionally coherent, very fluent and is presented professionally.
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