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UNIVERSITY OF KENT – CODE OF PRACTICE FOR QUALITY ASSURANCE


MODULE SPECIFICATION TEMPLATE

1 The title of the module:  
  Instrumentation & Control Principles
2 The Department which will be responsible for management of the module 
School of Advance Technician Engineering
3 The Start Date of the Module  September 2008
4 The number of students expected to take the module   30
5 Modules to be withdrawn on the introduction of this proposed module and consultation with other relevant Departments and Faculties regarding the withdrawal

6 The level of the module Certificate [H1]
7 The number of credits which the module represents   15
8 Which term(s) the module is to be taught in (or other teaching pattern)  Semester 1/2
9 Prerequisite modules: None
10 The programmes of study to which the module contributes
Foundation Degree in Engineering, HNC in Engineering

11 The intended subject specific learning outcomes and, as appropriate, their relationship to programme learning outcomes

To achieve this unit a student must:
1. Examine the operation of modern instrumentation systems used in various control processes
2. Investigate process control systems and controllers
3. Explore the need for regulating units in control system.
These learning outcomes directly relate to the listed programme learning outcomes A2, A3, A4 & A5 of the programmes listed in section 10.
12 The intended generic learning outcomes and, as appropriate, their relationship to programme learning outcomes

The following generic learning outcomes directly relate to the listed programme learning outcomes A1, B12 & D29 of the programmes listed in section 10.
1.  Engineering principles and ability to apply them to analyse key engineering processes.


2.  Analyse and solve problems using appropriate methods






3.  Present quantative information with analysis and commentary in a form appropriate                              

     for the intended audience, including appropriate acknowledgements and referencing  

                 sources.
13 A synopsis of the curriculum

· Instrumentation systems: 
System terminology: accuracy; error; repeatability; linearity; reliability reproducibility; sensitivity; resolution; range; zero drift; hysteresis. 
Sensors/transducers: pressure - resistive, strain gauge, inductive, capacitive, semiconductor,  piezoelectric, LVDT; level - conductivity, capacitive, ultrasonic, loadcells, radiometric, microwave, hydrostatic, sonar; flow - ultrasonic, magnetic, differential pressure; temperature - resistance, thermocouple, radiation pyrometers; displacement, lasers; noise; vibration.
Transmitters/signal converters: current to pressure; pressure to current; microprocessor based ; digital; analogue. 
Transmission medium: pneumatic; hydraulic; electrical; fibre-optic. 
Signal conditioners: operational amplifiers; voltage to voltage; voltage to current; current to voltage; charge amplifier, frequency to voltage, voltage to frequency.

· Process control systems and controllers: 
Need for process control: quality; safety; consistency of product; optimum plant performance; human limitations; efficiency; cost; environmental. 
Process controller terminology: deviation; range; span; absolute deviation; control effect; set point;  measured variable; process variable tracking; direct and reverse acting; offset; proportional band; gain; on-off control; two step control; cycling; proportional; proportional with integral; proportional with integral and derivative; proportional with derivative. 
System terminology: distance velocity lags; transfer lags; capacity; resistance; dead time; reaction rate; inherent regulation; dead time; open loop; closed loop; load; supply; static gain; dynamic gain; stability; loop gain. 
Tuning techniques: Zeigler-Nichols; continuous cycling; reaction curve; tuning for no overshoot on start-up; tuning for some overshoot on start-up. 
System representation: P and I diagrams; loop diagrams; wiring diagrams; constructing and using diagrams to appropriate standards.

· Regulating units: Regulating unit terminology: body; trim; plug guide and seat; valve; stem; bonnet; packing gland; yoke; actuator; motor; stroke; direct and reverse action; air fail action; repeatability; CV; turndown; flow characteristics; linear, equal percentage, quick-opening, modified parabolic, split range. Regulating units: dampers; power cylinders; louvres; valve positioners; valves - globe, ball, diaphragm, gate, double seated, 3-way, solenoid, split bodied, butterfly
14 Indicative Reading List 

Textbooks

· Bolton, W — Instrumentation and Process Measurements (Longman, 1991) ISBN: 0582068088
· O’Doebelin, E — Measurement Systems — Applications and Design (McGraw Hill, 1990)ISBN: 0070173389
· Parr, E A — Industrial Control Handbook (Butterworth-Heinemann, 1998) ISBN: 0750639342
· Ramsay, D — Principles of Engineering Instrumentation (Butterworth-Heinemann, 1996) ISBN: 0340645695
15 Learning and Teaching Methods, including the nature and number of contact hours and the total study hours which will be expected of students, and how these relate to achievement of the intended learning outcomes

The module is designed to offer a broad-base of study of key scientific principles, covering both mechanical and electrical concepts associated with the design  and operation of engineering systems. It aims to provide the basis for further study in specialist areas of engineering.
Students will be expected to spend 150 hours of study apportioned as follows:  
· 50 contact hours: involving a mix of taught lessons to explain the theoretical  and practical aspects of the module
· 20 hours assessment and revision

· 80 hours private study
16 Assessment methods and how these relate to testing achievement of the intended learning outcomes

The module will be assessed by both coursework and examination. 

The coursework (70%) comprises 3 equally weighted assignments
The end examination (30%) will be 3 hours long and will assess the basic understanding of the principles studied in the SLOs.

	Subject specific learning outcomes
	Assessment Criteria

	1) Examine the operation of modern instrumentation systems used control various process
2) Investigate process control systems and controllers
3) Explore the need for regulating units in control system.

	· State and apply terminology used in process measurements.

· Analyse a range of sensors and transducers with reference to manufacturers’ terminology.

· Describe the construction and operation of modern sensors used to measure pressure, level, temperature and flow.

· State typical applications for the sensors examined.

· Analyse the need for signal conditioning and transmission.

· Describe engineering principles for process control.

· State process control terminology.

· Determine the medium required for successful transmission.

· Name sensors, conditioners and display units for a range of specific purposes.

· Analyse several tuning techniques.

· Solve problems relating to control actions required for different systems, using appropriate methods.

· Represent systems using standard diagrams

· Identify the main parts of a regulating unit.

· Analyse a regulating unit with reference to standard terminology, including manufacturers’ specifications.

· Select the plug characteristics required for a specified process.

· Describe the characteristics of a range of regulating units.

· Examine the use of valve positioners.

· Solve problems associated with the CV of a control valve from relevant data, using appropriate methods.


	Generic learning outcomes

	

	1) Present quantative information with analysis and commentary in a form appropriate for the intended audience, including appropriate acknowledgements and referencing sources.

	· Present information proposal/solution using written/graphical methods.
· Analyse the use of various transducers/sensors and present as a written report.
· Include bibliography/acknowledgements for all referencing sources within the written reports.  


17 Implications for learning resources, including staff, library, IT and space.  
This module will be taught and supported by appropriately qualified lecturers who have experience in supervising research projects.
All the items stated in the Indicative Reading List are available at the Horsted Centre, Learning Resource Centre IT suites which all allow Internet, On-line T.I. Onestop Technical Index Facility. Practical sessions will take place in the Electrical Lab which is fully equipped to accommodate the requirements of learning outcomes. A full-time Technician supports the laboratory activities.

18 A statement confirming that, as far as can be reasonably anticipated, the curriculum, learning and teaching methods and forms of assessment do not present any non-justifiable disadvantage to students with disabilities

The learning outcomes, teaching and learning methods and assessments are accessible to and achievable by all students.  Specific requirements for disabled students to undertake work placements will be made as appropriate.  Any student with disabilities will not face any foreseen disadvantage or difficulties that cannot be reasonably addressed. 
Statement by the Director of Learning and Teaching: "I confirm I have been consulted on the above module proposal and have given advice on the correct procedures and required content of module proposals"

	................................................................

Director of Learning and Teaching
	..............................................

Date


Statement by the Head of Department: "I confirm that the Department has approved the introduction of the module and will be responsible for its resourcing"

	.................................................................

Head of Department
	..............................................

Date
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