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MODULE SPECIFICATION TEMPLATE

1 The title of the module:  
  Mechanical 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 2009-
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5 Modules to be withdrawn on the introduction of this proposed module and consultation with other relevant Departments and Faculties regarding the withdrawal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 Intermediate [I]
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) Analyse and solve complex loading systems
2) Apply the scientific principles to investigate the behaviour of loaded beams and cylinders
3) Use analytical methods to analyse power transmission system elements
4) Apply engineering principles to analyse the dynamics of rotating systems.
These learning outcomes directly relate to the listed programme learning outcomes A1, A2, & B12 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 C25, & D28 of the programmes listed in section 10.
1) Work with technical uncertainty and analyse power transmission system elements.

2) Communicate effectively with other people using visual,  graphic, written and verbal means the dynamic of rotating systems
13 A synopsis of the curriculum

· Complex loading systems: Relationship: definition of Poisson’s Ratio; typical values of Poisson’s Ratio for common engineering materials. Two and three-dimensional loading: expressions for strain in the x, y and z-directions; calculation of changes in dimensions. Volumetric strain: expression for volumetric strain; calculation of volume change. Elastic constants: definition of Bulk Modulus; relationship between Modulus of Elasticity; Shear Modulus; Bulk Modulus and Poisson’s Ratio for an elastic material.

· Loaded beams and cylinders: 
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· Loaded beams: slope and deflection for loaded beams (eg cantilever beams carrying a concentrated load at the free end or a uniformly distributed load over the entire length, simply supported beams carrying a central concentrated load or a uniformly distributed load over the entire length). Stresses in thin-walled pressure vessels: circumferential hoop stress and longitudinal stress in cylindrical and spherical pressure vessels subjected to internal and external pressure (eg compressed-air receivers, boiler steam drums, submarine hulls, condenser casings); factor of safety; joint efficiency. Stresses in thick-walled cylinders: circumferential hoop stress, longitudinal stress and radial stress in thick-walled cylinders subjected to pressure (eg hydraulic cylinders, extrusion dies, gun barrels); Lame’s theory; use of boundary conditions and distribution of stress in the cylinder walls.

· Power transmission: Belt drives: flat and v-section belts; limiting coefficient friction; limiting slack and tight side tensions; initial tension requirements; maximum power transmitted. Friction clutches: flat single and multi-plate clutches; conical clutches; coefficient of friction; spring force requirements; maximum power transmitted by constant wear and constant pressure theories; validity of theories. Gear trains: simple, compound and epicycle gear trains; velocity ratios; torque, speed and power relationships; efficiency; fixing torques.

· Dynamics of rotating systems: Single and multi-link mechanisms: slider crank and three/four bar mechanisms; production of vector diagrams and determination of relationships between velocity, acceleration, power and efficiency. Balancing: single plane and multi-plane rotating mass systems; Dalby’s method for determination of out-of-balance forces and couples and the required balancing masses. Flywheels: angular momentum; kinetic energy; coefficient of fluctuation of speed; coefficient of fluctuation of energy; calculation of flywheel mass/dimensions to give required operating conditions. Effects of coupling: conservation of angular momentum; energy loss due to coupling; final common rotational speed.

14 Indicative Reading List 

Textbooks

· Hannah J and Hillier M J — Mechanical Engineering Science (Pearson, 1999) ISBN: 0582326753
· Hannah J and Hillier M J — Applied Mechanics (Longman, 1995) ISBN: 0582256321
· Tooley M and Dingle L — Higher National Engineering (Butterworth-Heinemann, 1999) ISBN: 0750646292
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. 

The coursework (100%) comprises 4 assignments. 
	Subject specific learning outcomes
	Assessment Criteria

	1) Analyse and solve complex loading systems
2) Apply the scientific principles to investigate the behaviour of loaded beams and cylinders
3) Use analytical methods to analyse power transmission system elements
4) Apply engineering principles to analyse the dynamics of rotating systems

	· Apply scientific principles to deduce the relationship between longitudinal and transverse strain.

· Apply relevant methodology to determine the effects of two-dimensional and three dimensional loading on the dimensions of a given material.

· Analyse and solve engineering processes to determine volumetric strain and change in volume.

· Define Bulk Modulus and apply engineering knowledge to recognise the relationship between elastic constants.

· Investigate and identify the relationship between bending moment, slope and deflection for a loaded beam.

· Apply engineering principles and determine slope and deflection along loaded beams.

· Determine the principal stresses that occur in a thin-walled pressure vessel through scientific principles and methodology. 
· Analyse and solve engineering processes using appropriate engineering methods to determine the distribution of stress in a thick-walled cylinder when subjected to pressure.

· Apply engineering principles and determine the maximum power which can be transmitted by means of a belt drive.

· Apply engineering principles and determine the maximum power which can be transmitted by a friction clutch.

· Apply engineering principles and determine the torque and power transmitted through gear trains.

· Analyse and solve engineering problems to determine balancing masses required to obtain dynamic equilibrium in rotating systems.

· Analyse and solve engineering problems to determine the energy storage requirements of flywheels.

· Analyse and solve engineering problems to determine the effects of coupling freely rotating systems.

	Generic learning outcomes

	

	1. Work with technical uncertainty.

2. Communicate effectively with other people using visual,  graphic, written and verbal means. the dynamic of rotating systems
	· Analyse power transmission system elements.

· Present solution using written, verbal/graphical methods to problem(s) of rotating system dynamics



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 teaching and supervising technical and analytical projects.
All the items stated in the Indicative Reading List are available at the Medway 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


Revised September 2010


