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MODULE SPECIFICATION TEMPLATE

1 The title of the module:  
  Plant and Process 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5 Modules to be withdrawn on the introduction of this proposed module and consultation with other relevant Departments and Faculties regarding the withdrawal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 [C]
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
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  Apply thermodynamic theory to investigate plant engineering processes.

2  Investigate the use of plant transmission systems and elements as applied to engineering plant.
3  Use static and dynamic fluid theory to investigate plant engineering applications.

4  Investigate and analyse combustion processes as applied to engineering plant.
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 D31 of the programmes listed in section 10.
1) Communicate effectively with other people using visual, graphic, written and verbal means.
13 A synopsis of the curriculum

· Thermodynamic systems: 
Polytropic processes: derivation and application of the general PVN=C equation, relationship of index ‘n’ to heat transfer, constant pressure, constant volume processes, reversible, irreversible , isothermal and adiabatic processes, expressions for workflow.

Thermodynamic systems: application of the 1st Law of Thermodynamics to systems, open and closed, enthalpy.

Properties: intensive, extensive, two-property rule.
Relationship: R = cp-cv and = cp/cv.
· Power transmission: 
Belt drives: range of types and applications. Maximum power transmission and limiting co-efficient of friction, limiting tight and slack side tensions, initial tension.
Friction clutches: clutch types single, multiplate, conical) and applications. Maximum power transmission using constant wear and constant pressure theories. Co-efficient of friction and spring force requirements.
Gear trains: types and applications, simple, compound and epicyclic trains. Calculation of speed, torque and power transmission relationships. Train efficiency.
· Static and dynamic fluid systems:
Immersed surfaces:  pressures and forces acting on an immersed surface, (rectangular, circular) walls, tank sides, covers and gates.
Centre of pressure: use parallel axis theorem for immersed rectangular and circular surfaces.
Viscosity: theory, shear stress and shear rate, dynamic and kinematic viscosity definitions. Head losses: determination of losses in pipe systems due to changes in section, entrances and valves using Darcy’s formula and Moody’s diagrams.
Reynold’s number: laminar and turbulent flow, resistance forces and critical velocities. Determination of Reynold’s numbers.
Impact of a jet: power of an impacting jet, thrust on vanes and hemispherical cups, application of velocity diagrams to determine thrusts and powers. Losses through fluid friction and system efficiency.
· Combustion processes:
Combustion chemistry:  Combustion of air and simple hydrocarbon fuels, chemistry of air/fuel, combustion equations of solid, liquid and gaseous fuels. Stoichiometric and actual air /fuel ratios, weak and rich mixtures, use of excess air.
Energy of combustion: calorific values of various fuels, higher and lower values, thermal and boiler efficiency, practical determination of calorific of various solid, liquid and gaseous fuels
Products of combustion: Instrumentation for flue gas and exhaust products, volumetric analysis, variation of proportions of products dependant on air: fuel ratio and combustion quality
14 Indicative Reading List 

· Bolton W – Mechanical Science (Blackwell Science, 1993)

· Eastop T D and McConkey A – Applied Thermodynamics for Engineering Technologists (Longman Press, 1997)

· Massey B S – Mechanics of Fluids (Chapman & Hall, 1996)

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 coursework alone. 

The coursework (100%) comprises 4 equally weighted assignments and will assess the logical understanding of the principles studied in the SLOs.

	Subject specific learning outcomes
	Assessment Criteria

	1  Apply thermodynamic theory to investigate plant engineering processes.

2  Investigate the use of plant transmission systems and elements as applied to engineering plant 
3  Use static and dynamic fluid theory to investigate plant engineering applications.

4 Investigate and analyse combustion processes as applied to engineering plant.

	· Examine and evaluate polytropic processes
· Examine and evaluate thermodynamic systems and their properties.

· Use the 1st Law of Thermodynamics to investigate thermodynamic systems.

· Determine the relationships between system constants for a perfect gas.

· Determine the power transmission capabilities of belt drives and friction clutches.

· Determine the torque, speed and power transmission of gear trains

· Determine the hydrostatic pressure and thrust on immersed surfaces.

· Determine the centre of pressure on immersed surfaces.

· Describe viscosity in fluids.

· Determine head losses in pipeline flow.

· Assess the impact of a jet of fluid.

· Derive equations of combustion for simple air/fuel mixtures.

· Determine energy of combustion.

· Determine the products of combustion and their analysis.


	Generic learning outcomes

	

	Present qualitative and quantitive information, together with analysis, argument and commentary in a most comprehensive manner.
	· Correct application of theory to solution of practical problems



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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