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	Engineering Council AHEP3 Learning Outcomes Assessed in this Module

	EA1b
	Understanding of engineering principles and the ability to apply them to analyse key engineering processes

	EA2
	Ability to identify, classify and describe the performance of systems and components through the use of analytical methods and modelling techniques

	P2
	Knowledge of characteristics of particular materials, equipment, processes or products

	P3
	Ability to apply relevant practical and laboratory skills




AIM(S)

· To enable students to develop analytical skills in predicting the behaviour of feedback control systems and to apply that ability in the design and implementation of industrial control systems.

· To enable students to acquire and develop an understanding of the principles and practices of fluid power systems in the operation and control of mechanical and manufacturing systems and devices.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:

· Analyse and characterise feedback systems in both the time and frequency domains and design PLC systems to satisfy a control specification.

· Critically evaluate fluid power (pneumatics and hydraulics) as a medium for the actuation and control of mechanical systems. Analyse and calculate the operational parameters.


INDICATIVE CONTENT

· Block diagrams, signal flow diagrams and transfer functions.

· Analysis in the time domain (root locus, Routh stability, transient performance).

· Analysis in the frequency domain (Nyquist diagrams, Nichol’s chart, Bode diagrams) and frequency testing.

· PLC ladder diagrams.

· Robotics and kinematics.

· Fluid power components: hydraulic pumps, motors, actuators and valve systems; air 

· Compressors and pneumatic equipment. Fluid conditioning considerations.

· Circuit diagrams - CETOP symbolic representation.

· Pump motor hydraulic drives; DCV controlled cylinders and motors; proportional control valves; metered and pressure compensated flow; power, energy and efficiency considerations.

· Energy storage: pneumatic and hydraulic reservoir/ accumulator systems, continuous and intermittent operating systems; safe working practices. 

· Calculate flow rates, pressures, loads, motions, characteristics - associated with fluid power circuits/systems, and correspondingly select components and design appropriate circuits.  


Study Time Allocation

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written assignment
	3000 words
	50%




Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written assignment
	3000 words
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0

	TOTAL
	100%









INDICATIVE READING LIST

	Module Code
	ACMA6001

	Module Title
	Control Technology

	Classification
	Reading List entry
	Electronic*

	Essential
	Nise, N.S., Control Systems Engineering - 7th Edition (John Wiley & Sons, 2013) 
	☐


	Essential 
	Parr, A., Hydraulic and Pneumatics: A Technician’s and Engineer’s Guide, 3rd Edition (Butterworth-Heinemann, 2011)
	☒


	Further 
	Khaled, N., Pattel, B., Practical Design and Application of Model Predictive Control: MPC for Matlab and Simulink Users (Butterworth-Heinemann, 2018)
	☐


	Further
	Skinner, S., Cuthbert, M., An Introduction to Practical Hydraulic System Maintenance: A Fluid Power Technician’s Guide (Webtec Products Ltd, 2018)
	☐


	Further
	Bolton, W., Programmable Logic Controllers, 6th Edition (Newnes, 2015)
	☒


	Further
	Janardan, P.J. & Vishnu, P., Instrumentation and Process Control (New Delhi: I.K. International Publishing, 2010) 
	☐
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