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The course consists of 8 units. Each unit has speaking activities that deal with dialogues,
introducing oneself, talking about families. Also the units include pronunciation and listening
with intonation activities. The reading and writing activities concentrate on question writing

biography, E-mail, and writing blog post.
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This is a communication skills course which aims at improving learners’ oral and written
communication skills by providing learners with the language needed to naturally and
confidently communicate in an English speaking workplace environment and real life

situations.
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Introduction to AutoCAD, application of AutoCAD, commands, geometric entities. geometric

construction. dimensioning, free —hand sketching, object representation, orthographic drawing

and projections.

faaiid) @ jlgal) sl

Principles of Engineering Design (3-2 :3) 020307211

Gantt charts and critical path analysis, stakeholder requirements, market analysis, design
process management, modelling and prototyping, manufacturability, reliability life cycle, safety

and risk, management, calculations, drawings and concepts and ergonomics.

Applied Engineering Sciences(3-2 :3) 020307111
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International system of units, interpreting data, static and dynamic forces, fluid mechanics and
thermodynamics, material properties and failure, and A.C./D.C. circuit theories. interpret and
present qualitative and quantitative data using computer software, calculate unknown
parameters within mechanical systems, explain a variety of material properties and use

electromagnetic theory in an applied context.

Production Engineering for Manufacture (3-2 :3) 020206221

The production process for key material types; the various types of machinery used to
manufacture products and the different ways of organizing production systems to optimize the
production process; consideration of how to measure the effectiveness of a production system
within the overall context of the manufacturing system; and an examination of how production

engineering contributes to ensuring safe and reliable operation of manufacturing.

Professional Management Concepts(3-2 :3) 020307231
The main concepts and theories of management and leadership, fundamentals of risk

management, operational management, project and operations management theories.

Principles of Applied Mechanics(0-3 :3) 020307113

Behavioural characteristics of static, dynamic and oscillating engineering systems including
shear forces, bending moments, torsion, linear and angular acceleration, conservation of
energy and vibrating systems; and the movement and transfer of energy by considering

parameters of mechanical power transmission systems.

Quality and Process Improvement (3-2 :3) 020206222

tools and techniques used to support quality control, attributes and variables, testing
processes, costing modules, the importance of qualifying the costs related to quality,
international standards for management (ISO 9000, 14000, 18000), European Foundation for
Quality Management (EFQM), principles, tools and techniques of Total Quality Management

(TQM) and implementation of Six Sigma.

Computer Aided Design and Manufacture (3-2 :3) 020206212

Programming methods, component set-up, tooling, solid modelling, geometry manipulation,

August, 2017 H.S
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component drawing, importing solid model, manufacturing simulation, data transfer, CNC

machine types and inspections.

Quality Management(0-3 :3) 020307232
Engineering strategy and services delivery planning, the role of sustainability, Total Quality
Management (TQM), engineering management tools, managing people and becoming a

professional engineer.

Manufacturing Systems Engineering (3-2 :3) 020206123

Elements that make up a manufacturing system, including production engineering, plant and
maintenance engineering, product design, logistics, production planning and control, forecast
quality assurance, accounting and purchasing, all of which work together within the

manufacturing system to create products that meet customers’ requirements.

Lean Manufacturing (0-3 :3) 020206124

Scoping and defining lean manufacturing, the benefits and challenges of adopting Lean, The
Toyota Production System (TPS), common tools and techniques associated with lean
manufacturing and process improvement, and the most appropriate improvement tool(s) to

tackle a problem.

Advanced Manufacturing Technology (3-2 :3) 020206225
Manufacturing processes; Types of application of industry; Manufacturing technologies;

Manufactured product; Next industrial revolution: Internet of Things and Mass customization.

Industrial Systems (3-2 :3) 020206213
Techniques and applications of electrical and electronic engineering, as they apply to various
branches of industry, such as component handling, controlling the speed or torque of a motor

or responding to change of circumstances in a process.

Virtual Engineering (0-3 :3) 020206214
Dimensioning and tolerances, standardization and regulatory compliance (BS, ASTM, ISO,
etc.), material properties and selection, manufacturing processes, 2D, 3D, CAD, solid

modelling, one-dimensional and multi-dimensional problems, meshing and boundary

August, 2017 H.S
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conditions, and the finite volume method.

Field Training (0-3 :3) 020206241
Equivalent to 8 weeks of field training targeted to emphasize the ability of students to apply

the theories in the real world of the profession.

Practical skills in Manufacturing Engineering (0-3 :3) 020206226

Project proposal , Selection of project approach , resource requirements , project key
objectives , collecting data , Data analysis , Literature review , Independent thinking , Project
management and key milestones , Research purpose , Project written presentation , Writing

research report , Project oral presentation
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Specialization Industrial engineering

Course Title Principles of Engineering Design

Course Number 020307211

Credit Hours 3

Theoretical Hours 2

Practical Hours 3
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Brief Course Description:

Gantt charts and critical path analysis, stakeholder requirements, market analysis, design
process management, modelling and prototyping, manufacturability, reliability life cycle, safety

and risk, management, calculations, drawings and concepts and ergonomics.

Course Objectives:

This course aims at:
1. Will be able to prepare an engineering design specification in response to a
stakeholder’s design brief and requirements.
2. Will be able to Formulate possible technical solutions by using prepared
examples of engineering design specifications
3. Will be able to prepare an engineering industry standard technical design report
by using appropriate design calculations, drawings and concepts.

4. Will be able to present, to an audience, a recommended technical design

solution by using real examples of stakeholder briefs.

August, 2017 H.S
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Detailed Course Description:
Unit Unit Name Unit Content Time
Number Needed
1. engineering = Planning techniques used to prepare a
design design specification:
specification Definition of client’s/users objectives,

needs and constraints. Definition of
design constraints, function,
specification, milestones. Planning the
design task: Flow charts, Gantt charts,
network and critical path analysis
necessary in the design process.

= Design process:
Process development, steps to
consider from start to finish. The cycle
from design to manufacture. Three—
and five—stage design process.
Vocabulary used in engineering
design.

= Stage of the design process which
includes:
Analyzing the situation, problem
statement, define tasks and outputs,
create the design concept, research

the problem and write a specification.

Suggest possible solutions, select a

August, 2017 H.S
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preferred solution, prepare working
drawings, construct a prototype, test
and evaluate the design against
objectives, design communication
(write a report).

= Customer/stakeholder requirements:
Converting customer request to a list
of objectives and constraints.
Interpretation of design requirements.
Market analysis of existing products
and competitors. Aspects of innovation
and performance management in

decision—making.

2. examples of = Conceptual design and evaluating
engineering possible solutions:
design Modelling, prototyping and simulation
specifications using industry standard software, (e.g.

AutoCAD, Catia, SolidWorks, Creo) on
high specification computers. Use of
evaluation and analytical tools, e.qg.
cause and effect diagrams, CAD,

knowledge—based engineering.

3. engineering = Managing the design process:
industry Recognizing limitations including cost,
standard physical processes, availability of
technical material/components and skills, timing

August, 2017 H.S
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design report and scheduling.

by using Working to specifications and

appropriate standards, including:

design The role of compliance checking,

calculations, feasibility assessment and commercial

drawings and viability of product design through

concepts testing and validation.
Design for testing, including:
Material selection to suit selected
processes and technologies.
Consideration of manufacturability,
reliability, life cycle and environmental
issues. The importance of safety, risk
management and ergonomics.
Conceptual design and effective tools:
Technologies and manufacturing
processes used in order to transfer
engineering designs into finished
products.

recommended Communication and post—presentation

technical review:

design Selection of presentation tools.

solution by Analysis of presentation feedback.

using real Strategies for improvement based on

examples of feedback.

stakeholder

August, 2017
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Text Books & References:

DUL, J. and WEERDMEESTER, B. (2008) Ergonomics for beginners. 3rd Ed. Boca
Raton: CRC Press.

DYM, C.L., LITTLE, P. and ORWIN, E. (2014) Engineering Design: a Project Based
Introduction. 4th Ed. Wiley.

GRIFFITHS, B. (2003) Engineering Drawing for Manufacture. Kogan Page Science.
REDDY, K.V. (2008) Textbook of Engineering Drawing. 2nd Ed. Hyderabad: BS

Publications.
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Specialization Industrial engineering
Course Title Applied Engineering Sciences
Course Number 020307111
Credit Hours 3
Theoretical Hours 2
Practical Hours 3
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Brief Course Description:

International system of units, interpreting data, static and dynamic forces, fluid
mechanics and thermodynamics, material properties and failure, and A.C./D.C. circuit
theories. interpret and present qualitative and quantitative data using computer software,

calculate unknown parameters within mechanical systems, explain a variety of material

properties and use electromagnetic theory in an applied context.

Course Objectives:

This course aims at:
1. Examine scientific data using computational methods.
Determine parameters within mechanical engineering systems.

Explore the characteristics and properties of engineering materials.

Bowom

Analyze applications of electromagnetic principles and properties.

August, 2017 H.S
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Detailed Course Description:
Unit Unit Name Unit Content Time
Number Needed
1. scientific = [nternational system of units:
data using The basic dimensions in the physical world
computationa and the corresponding Sl base units. SI
| methods derived units with special names and symbols.

S| prefixes and their representation with

engineering notation.

= |nterpreting data:
Investigation using the scientific method to
gather appropriate data. Summarizing
quantitative and qualitative data with
appropriate graphical representations. Using

presentation software to present data to an

audience.
2. mechanical = Static and dynamic forces: Representing
engineering loaded components with space and free body
systems diagrams. Calculating support reactions of

objects subjected to concentrated and
distributed loads. Newton’s laws of motion,
D’Alembert’s principle and the principle of
conservation of energy.

= Fluid mechanics and thermodynamics:

Archimedes’ principle and hydrostatics.

August, 2017 H.S
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Continuity of volume and mass flow for an
incompressible fluid. Heat transfer due to
temperature change and the thermodynamic

process equations

3. characteristics
and

properties of

Material properties: Atomic structure of
materials and the structure of metals, plastics

and composites. Mechanical and

engineering electromagnetic properties of materials.
materials Material failure: Destructive and non-
destructive testing of materials. The effects of
gradual and impact loading on a material.
Degradation of materials and hysteresis.
4. applications D.C. circuit theory: Voltage, current and
of resistance in D.C. networks. Exploring Ohm’s

electromagn
etic
principles
and

properties

law and Kirchhoff’s voltage and current laws.
A.C. circuit theory: Waveform characteristics in
a single—phase A.C. circuit. RLC circuits.
Magnetism: Characteristics of magnetic fields
and electromagnetic force. The principles and

applications of electromagnetic induction.

Text Books & References:

BIRD, J. (2012) Science for Engineering. 4th Ed. London: Routledge.
BOLTON, W. (2006) Engineering Science. 5th Ed. London: Routledge.

TOOLEY, M. and DINGLE, L. (2012) Engineering Science: For Foundation Degree and

Higher National. London: Routledge.
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Specialization Industrial engineering
Course Title Professional Management Concepts
Course Number 020307231
Credit Hours 3
Theoretical Hours 0
Practical Hours 9
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Brief Course Description:

The main concepts and theories of management and leadership, fundamentals of risk

management, operational management, project and operations management theories .

Course Objectives: This course aims at:

1. Formulate and plan a project that will provide a solution to an identified
engineering problem, with reference to national and international engineering
regulatory regimes and ethical frameworks.

2. Conduct planned project activities to generate outcomes which provide a solution
to the identified engineering problem, with reference to ethical frameworks, health
and safety requirements and professional standards of behavior in engineering.

3. Produce a project report analyzing the outcomes of each of the project processes
and stages.

4. Present the project report and reflect on the value gained from conducting the

project and potential improvements in future projects.
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Detailed Course Description:

Unit Unit Name Unit Content Time
Number Needed
1. Formulate and | = Examples of realistic engineering based

plan a project problems: Crucial considerations for the

that will project. How to identify the nature of the

provide a problem through vigorous research.

solution to an Feasibility study to identify constraints

identified and produce an outline specification.

engineering Develop an outline project brief and

problem, with design specification: Knowledge theories,

reference to calculations and other relevant

national and information that can support the

international development of a potential solution.

engineering Ethical frameworks: The Engineering

regulatory Council and Royal Academy of

regimes, and Engineering’s Statement of Ethical

ethical Principles The National Society for

frameworks Professional Engineers’ Code of Ethics
Regulatory bodies: Global, European and
national influences on engineering and
the role of the engineer, in particular: The
Royal Academy of Engineering and the
UK Engineering Council. The role and
responsibilities of the UK Engineering
Council and the Professional Engineering
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Institutions (PEls). The content of the UK
Standard for Professional Engineering
Competence (UKSPEC). Chartered
Engineer, Incorporated Engineer and
Engineering Technician.

= |nternational regulatory regimes and
agreements associated with professional
engineering: European Federation of
International Engineering Institutions.
European Engineer (Eur Eng). European
Network for Accreditation of Engineering
Education. European Society for
Engineering Education. Washington
Accord. Dublin Accord. Sydney Accord.
International Engineers Alliance. Asia
Pacific Economic Cooperation (APEC)

Engineers Agreement.

2. planned project | = Project execution phase: Continually
activities to monitoring development against the
generate agreed project plan and adapt the project
outcomes plan where appropriate. Work plan and
which provide time management, using Gantt chart or
a solution to similar. Tracking costs and timescales.
the identified Maintaining a project diary to monitor
engineering progress against milestones and
problem, with timescales.
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reference to = Engineering professional behavior
ethical sources: Professional responsibility for
frameworks, health and safety (UK-SPEC).
health and Professional standards of behavior (UK-
safety SPEC).
requirements = Ethical frameworks: The Engineering
and Council and Royal Academy of
professional Engineering’s Statement of Ethical
standards of Principles. The National Society for
behavior in Professional Engineers’ Code of Ethics.
engineering

3. project report = Convincing arguments: All
analyzing findings/outcomes should be convincing

and presented logically where the
assumption is that the audience has little
or no knowledge of the project process.

= Critical analysis and evaluation
techniques: Most appropriate evaluation
techniques to achieve a potential
solution. Secondary and primary data
should be critiqued and considered with
an objective mindset. Objectivity results
in more robust evaluations where an

analysis justifies a judgement.

4. project report = Presentation considerations: Media

and reflect on selection, what to include in the
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the value presentation and what outcomes to
gained from expect from it. Audience expectations
conducting the and contributions. Presentation specifics.
project and Who to invite: project supervisors, fellow
potential students and employers. Time allocation,
improvements structure of presentation. Reflection on
in future project outcomes and audience reactions.
projects Conclusion to report, recommendations

for future work, lessons learned, changes
to own work patterns.

= Reflection for learning and practice: The
difference between reflecting on
performance and evaluating a project -
the former considers the research
process, information gathering and data
collection, the latter the quality of the
research argument and use of evidence.

= The cycle of reflection: To include
reflection in action and reflection on
action. How to use reflection to inform
future behavior, particularly directed
towards sustainable performance. The
importance of Continuing Professional
Development (CPD) in refining ongoing

professional practice.
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Text Books & References:

PUGH, P. S. (1990) Total Design: Integrated Methods for Successful Product
Engineering. Prentice Hall.

STRIEBIG, B., OGUNDIPE, A. and PAPADAKIS, M. (2015) Engineering Applications in
Sustainable Design and Development. Cengage Learning.

ULRICH, K. and EPPINGER, S. (2011) Product Design and Development. 5th Ed.
McGraw—-Hill Higher Education.
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Specialization Industrial Engineering
Course Title Manufacturing Systems Engineering
Course Number 020206221
Credit Hours 3
Theoretical Hours 2
Practical Hours 3
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Brief Course Description:

+»» Elements that make up a manufacturing system, including production engineering, plant
and maintenance engineering, product design, logistics, production planning and control,
forecast quality assurance, accounting and purchasing, all of which work together within

the manufacturing system to create products that meet customers’ requirements.

Course Objectives:

This course aims at:

1. lllustrate the principles of manufacturing systems engineering and explain
their relevance to the design and enhancement of manufacturing systems.

2. Use a range of analysis tools, including value stream mapping, to determine
the effectiveness and efficiency of a manufacturing system, and then develop
an appropriate future state for that system.

3. Outline the impact of different production planning approaches on the
effectiveness of a manufacturing system.

4. Define the responsibilities of manufacturing systems engineering and review

how they enable successful organisations to remain competitive.
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Detailed Course Description:
Unit Unit Name Unit Content Time
Number Needed
1. Manufacturing | = Elements to be considered include quality,
systems cost, delivery performance and optimising
elements: output.
=  Problem-solving and managing complexity,
maintenance scheduling and planning,
resource planning and productivity.
= Effect of testing and data analysis on
performance
2. analysis tools | = Introduction to value stream mapping, and

the value of both current state mapping and
future state mapping.

= Bottle-neck analysis, by using process
improvement tools and techniques e.g.
value stream analysis, simulation, kanban.

= Using key performance indicators to
understand the performance of a
manufacturing system e.g. overall
equipment effectiveness, lead-time, cycle
time, waiting time, yield, delivery
performance, safety metrics.

= Reviewing key performance indicators;

methods for presenting metrics and
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performance e.g. balanced scorecards,
performance dashboards, Andon boards,

Gemba walks.

3. Production = Examples of production planning strategy:
planning push vs pull factors, Kanban systems,
approaches: make to stock, make to order and engineer

to order.

=  Production planning approaches such as
batch and queue, pull/kanban, justin— time,
modular design, configuration at the final

point, and master scheduling.

4. Effectiveness | = Plant layout design, planning and control,
of productivity and continuous improvement,
manufacturing quality control and equipment effectiveness.
systems: = Return on investment and capital

expenditure, control of the cost of planned
maintenance.

=  Manufacturing information technology: the
supply of data from the process to
decision—makers e.g. failure modes for
both product and system, maintenance and
down time data, standard times for

production, material control, energy usage.

Text Books & References:
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BICHENO, J. and HOLWEG, M. (2009) The Lean Toolbox. 4th Ed. PICSIE Books.
CHOPRA, S. and MEINDL, P. (2015) Supply Chain Management: Strategy, Planning,
and Operation (Global Edition). 6th Ed. Pearson.

SLACK, N. (2013) Operations Management. Tth Ed. Pearson.

WOMACK, J., JONES, D. and ROOS, D. (1990) The Machine That Changed the

World. Free Press.
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Specialization Industrial engineering
Course Title Principles of Applied Mechanics
Course Number 020307113
Credit Hours 3
Theoretical Hours 3
Practical Hours 0
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Brief Course Description:

¢ Behavioural characteristics of static, dynamic and oscillating engineering systems including
shear forces, bending moments, torsion, linear and angular acceleration, conservation of

energy and vibrating systems; and the movement and transfer of energy by considering

parameters of mechanical power transmission systems.

Course Objectives:

This course aims at:

1. ldentify solutions to problems within static mechanical systems.

2. lllustrate the effects that constraints have on the performance of a dynamic
mechanical system.

3. Investigate elements of simple mechanical power transmission systems.

4. Analyse natural and damped vibrations within translational and rotational mass—

spring systems.
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Detailed Course Description:
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Unit Unit Name Unit Content Time
Number Needed
1. |dentify = Shafts and beams:
solutions to The effect of shear forces on beams.
problems Bending moments and stress due to
within static bending in beams.
mechanical Selection of appropriate beams and
systems columns to satisfy given
specifications.
The theory of torsion in solid and
hollow circular shafts.
2. lllustrate the = Energy and work:
effects that The principle of conservation of
constraints energy and work—energy transfer in
have on the systems.
performance of Linear and angular velocity and
a acceleration.
dynamic Velocity and acceleration diagrams of
mechanical planar mechanisms.
system Gyroscopic motion.
3. Investigate =  Simple systems:
elements of Parameters of simple and
simple compounded geared systems.
mechanical Efficiency of lead screws and screw
power jacks.
August, 2017 H.S
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transmission

Couplings and energy storage:

systems Universal couplings and conditions for
constant-velocity.
Importance of energy storage
elements and their applications.

Analyse = Types of motion:

natural and Simple harmonic motion.

damped Natural frequency of vibration in

vibrations mass—spring systems.

within = Damped systems:

translational
and
rotational

mass—spring

systems

Frequency of damped vibrations in
mass—spring—damper systems.
The conditions for an external force

to produce resonance.

Text Books & References:

BIRD, J. and ROSS, C. (2014) Mechanical Engineering Principles. 3rd Ed. London:
Routledge.

TOOLEY, M. and DINGLE, L. (2012) Engineering Science: For Foundation Degree

and Higher National. London: Routledge.
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Specialization Industrial Engineering
Course Title Computer Aided Design and Manufacture
Course Number 020206212
Credit Hours 3
Theoretical Hours 2
Practical Hours 3
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Brief Course Description:

«» Programming methods, component set-up, tooling, solid modelling, geometry
manipulation, component drawing, importing solid model, manufacturing simulation, data

transfer, CNC machine types and inspections.

Course Objectives:

This course aims at:
1. Describe the key principles of manufacturing using a CAD/CAM system.
2. Produce 3D solid models of a component suitable for transfer into a CAM
system.
3. Use CAM software to generate manufacturing simulations of a component.
4. Design and produce a dimensionally accurate component on a CNC machine

using a CAD/CAM system.
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Detailed Course Description:
Unit Unit Name Unit Content Time
Number Needed
1. the key = Hardware: CAD workstation, printers,
principles of USB flash drives and network cables.

manufacturing = Software: Operating systems, hard disk

using a requirements, processor, CAD software
CAD/CAM e.g. SolidWorks, Autodesk Inventor,
system CATIA; CAM software e.g. Edgecam,

Delcam, GibbsCAM, SolidCAM.

= |nputs: CAD model, material
specifications, tooling data, spindle
speeds and feed rate data calculations.

= Qutputs: CAM files, program code and
coordinates, manufacturing sequences,
tooling requirements, auxiliary data.

= Programming methods: CAD/CAM,
manual programming, conversational
programming.

=  Component set-up: Zero datum setting,
tool set—up and offsets, axis of
movements.

= Work-holding: Machine vice, chuck,
fixtures, clamping, jigs.

= Tooling: Milling cutters, lathe tools, drills,

specialist tooling, tool holders, tool
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turrets and carousels.

3D solid = Solid modelling: Extrude, cut, fillet,
models of a chamfer, holes, sweep, revolve, lines,
component arcs, insert planes, properties of solid
suitable for models e.g. mass, centre of gravity,

transfer into a

CAM system

surface area.

Geometry manipulation: Mirror, rotate,
copy, array, offset.

Component drawing: Set-up template,
orthographic and multi-view drawings,
sections, scale, dimensions, drawing.
Attributes e.g. material, reference points,

tolerances, finish.

CAM software
to generate
manufacturing
simulations of
a

component

Import solid model: Set-up, model
feature and geometry identification,
stock size, material.

Manufacturing simulation: Operations
e.g. roughing and finishing, pockets,
slots, profiling, holes, tool and work
change positions, tool sizes and IDs,
speeds and feeds, cutter path

simulations, program editing.

dimensionally
accurate

component

CNC machine types: Machining centres,
turning centres, MCUs e.g. Fanuc,
Siemens, and Heidenhain.

Data transfer: Structured data between

August, 2017
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CAD and CAM software e.g. datum
position and model orientation; file types
e.g. SLDPRT, parasolid, STL, IGES,
DXF; transfer to CNC machine e.g.
network, USB, Ethernet.

= |nspection: Manual inspection e.g. using
Vernier gauges, bore micrometres.
Automated inspection e.g. co—ordinate
measuring machine (CMM), stages of
inspection throughout manufacturing

process.

Text Books & References:
KUNWOO, L. (2000) Principles of CAD/CAM/CAE. Pearson.
McMAHAN, C. and BROWNE, J. (1999) CADCAM: Principles, Practice and

Manufacturing Management. Prentice Hall.
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Specialization Industrial Engineering
Course Title Quality and Process Improvement
Course Number 020206222
Credit Hours 3
Theoretical Hours 2
Practical Hours 3
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Brief Course Description:

tools and techniques used to support quality control, attributes and variables, testing processes,
costing modules, the importance of qualifying the costs related to quality, international
standards for management (ISO 9000, 14000, 18000), European Foundation for Quality
Management (EFQM), principles, tools and techniques of Total Quality Management (TQM) and

implementation of Six Sigma.

Course Objectives:

This course aims at:
1. lllustrate the applications of statistical process control when applied in an
industrial environment to improve efficiency.
2. Analyse cost effective quality control tools.
3. Determine the role of standards in improving efficiency, meeting customer
requirements and opening up new opportunities for trade.
4. Analyse the importance of Total Quality Management and continuous

improvement in manufacturing environments.
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Detailed Course Description:
Unit Unit Name Unit Content Time
Number Needed
1. Quality control: | = The tools and techniques used to
support quality control.
= Attributes and variables.
= Testing processes.
= Quality tools and techniques, including
SPC.
= Designing quality into new products and
processes using Quality Function
Deployment (QFD).
2. Quality = Costing modules.
costing: = The importance of qualifying the costs
related to quality.
= How costs can be used to improve
business performance.
3. Standards for =  The history of standards.
efficiency: = The role of standards and their
importance in enabling and supporting
trade and industry.
= Standards for measurement.
= |nternational Standards for management
(1SO 9000, 14000, 18000).
=  European Foundation for Quality
Management (EFQM) as an aid to
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developing strategic competitive

advantage.
4. Overview and = The importance of quality to industry:
function of how it underpins the ability to improve
quality: efficiency, meet customer requirements

and improve competitiveness.
= Principles, tools and techniques of Total
Quality Management (TQM).

= Understanding and implementation of

Six Sigma.

Text Books & References:

OAKLAND, J.S. (2003) 7otal Quality Management: Text with Cases. 3rd Ed.

Butterworth—Heinemann.

SLACK, N., CHAMBERS, S. and JOHNSTON, R. (2016) Operations Management. 8th

Ed. Essex: Pearson Education Limited.
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Specialization Industrial engineering

Course Title Quality Management

Course Number 020307232

Credit Hours 3

Theoretical Hours 3

Practical Hours 0

August, 2017 H.S



agipiailldalyl dcaly
AL-BALQA APPLIED UNIVERSITY

Al-Balga’ Applied University Ao Lsll elal (Il Zealy

1997 sle Cunls

Brief Course Description:

Engineering strategy and services delivery planning, the role of sustainability, Total
Quality Management (TQM), engineering management tools, managing people and

becoming a professional engineer.

Course Objectives:

This course aims at:

1. Evaluate the risk evaluation theories and practices associated with the
management of projects for the production of current and developing
technology.

2. Produce an engineering services delivery plan that meets the requirements
of a sector—specific organization.

Develop effective leadership, individual and group communication skills.
4. Develop personal commitment to professional standards and obligations to

society, the engineering profession and the environment.
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Detailed Course Description:
Unit Unit Name Unit Content Time
Number Needed
1. risk evaluation = The engineering business
theories and environment: Organizational
practices structures and functional elements.
associated with Strategic planning and deployment.
the Engineering strategy and services
management delivery planning. The role of
of projects sustainability. Total Quality

Management (TQM). Logistics and
supply chain management. New
product development strategies.
Legal obligations and corporate
responsibility.

= Engineering relationships: The
relationship between engineering and
financial management, marketing,
purchasing, quality assurance and

public relations.

2. engineering = Engineering management tools:
services Problem analysis and decision—
delivery plan making, risk management, change

management, performance

management, product and process

improvement, project management
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and earned value analysis.

effective
leadership,
individual and

group

communication

Managing people: Describe the most
effective leadership styles.
Techniques to effectively manage
teams. Steps to follow for delivering

effective presentations. Meeting

skills management skills. Communication
and listening skills. Negotiating skills.
Human error evaluation. Coaching
and mentoring.

personal Becoming a professional engineer:

commitment to
professional
standards and

obligations to

Engineering social responsibility.
Importance of being active and up to
date with the engineering profession,

new developments and discoveries.

Egaasksll el dealy

society, the Methods of Continuing Professional

engineering Development (CPD).
profession and
the

environment

Text Books & References:

BURNS, B. (2014) Managing Change. 6th Ed. Pearson.

DEARDEN, H. (2013) Professional Engineering Practice: Reflections on the Role of the
Professional Engineer. CreateSpace Independent Publishing Platform.

KARTEN, N. (2010) Presentation Skills for Technical Professionals. IT Governance Ltd.
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Specialization Industrial Engineering
Course Title Production Engineering for Manufacture
Course Number 020206123
Credit Hours 3
Theoretical Hours 2
Practical Hours 3
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Brief Course Description:

«» This unit introduces students to the production process for key material types; the

various types of machinery used to manufacture products and the different ways
of organising production systems to optimise the production process;
consideration of how to measure the effectiveness of a production system within
the overall context of the manufacturing system; and an examination of how
production engineering contributes to ensuring safe and reliable operation of

manufacturing.

Course Objectives:

This course aims at:
1.

lllustrate the role and purpose of production engineering and its relationship with

the other elements of a manufacturing system.

. Select the most appropriate production processes and associated facility

arrangements, for manufacturing products of different material types.

. Analyse how a production system can incorporate a number of different

production processes for a given product or assembly.

. Explore the effectiveness of a production system in terms of its operation within

the wider manufacturing system.
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Detailed Course Description:
Unit Unit Name Unit Content Time
Number Needed
1. Production = Common practices for manufacturing.
engineering = Research and develop tools, processes,
activities: machines, and equipment.

= [ntegrate facilities and systems for
producing quality products.

= Design, implement and refine products,
services, processes and systems.

=  Combination of manufacturing

technology and management science.

2. Production =  Common ceramics, composite, metals

processes: manufacturing processes.

= Bonding and jointing technologies,
including welding, adhesives, snap fits,

= interference fits and mechanical

assemblies
3. different = Function of the range of production
production facilities within a manufacturing plant:
processes =  Production design for manufacture and
assembly.

= Cellular and flexible manufacturing
systems.

=  Component production using CNC

machining centres and automated
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production processes.

= Automated materials handling
equipment, conveyor systems, automatic
guided vehicle servicing, product
assembly and production lines.

= Heat treatment facilities, paint and
coating plants.

= Warehouse, stock storage equipment.

= The purpose, operation and effects of
incorporating concepts such as lean
manufacturing and just-in—time (JIT)

supply to the production process.

4. Production =  Production performance criteria,

systems: through—put rates, yield rates, cost
effectiveness, sustainability, flexibility
and reliability.

= Optimising supply chain performance
and management.

= Essential collaboration between
manufacturer, supplier and retailer.

= Production errors and rectification:

= Cost in terms of time, material waste,
product recall, reputation and litigation.

=  Production data collection, critical

evaluation and analysis.
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=  The human component:
= Cultural openness to new ideas and
continuous improvement.

= Collaboration and information sharing

Text Books & References:

KALPAKJIAN, S. and SCHMID, S. (2009) Manufacturing Engineering and Technology.
6th Ed. Prentice Hall.
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Specialization Industrial engineering

Course Title Virtual Engineering

Course Number 020206214

Credit Hours 3

Theoretical Hours 3

Practical Hours 0
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Brief Course Description:

Dimensioning and tolerances, standardisation and regulatory compliance (BS, ASTM,
ISO, etc.), material properties and selection, manufacturing processes, 2D, 3D, CAD,
solid modelling, one-dimensional and multi-dimensional problems, meshing and

boundary conditions, and the finite volume method.

Course Objectives:

This course aims at:

1.

Explore the capabilities and limitations of computer-based models in meeting
design fundamentals and their use in solving problems in engineering.

Analyze finite element product and system models in order to find and solve
potential structural or performance issues.

Perform CFD simulations to evaluate pressure and velocity distributions within an
engineering setting.

Determine faults in the application of simulation techniques to evaluate the

modelling method and data accuracy.
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Unit Unit Name Unit Content Time
Number Needed
1. computer— = Engineering design fundamentals:
based models Dimensioning and tolerances. Standardization
in meeting and regulatory compliance (BS, ASTM, ISO,
design etc.). How to manufacture and what to
fundamentals manufacture: Material properties and

selection. Manufacturing processes:
capability, cost issues and selection.

= Design tools: 2D and 3D CAD. Solid
modelling. File types, export and
compatibility. Interpretation and presentation
of results through a series of guided
exercises: Results obtained, comparison of
data, benefits and limitations. Generalization
of provided information, recommendations on

current and future applications.

2. finite element | = Finite element formulation: One—dimensional
product and problems. Multi-dimensional problems.
system Beams.
models = Finite element method: Define the problem:

simplify an engineering problem into a

problem that can be solved using FEA.

Define material properties and boundary
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conditions; choose appropriate functions,
formulate equations, solve equations,

visualize and explain the results.

3. pressure and | = Fundamentals of CFD (Computational Fluid
velocity Dynamics): CFD and the finite volume
distributions method background. Meshing and boundary
within an conditions. Applications, advantages and
engineering limitations of CFD.
setting = CFD simulation and analysis: Apply CFD to

simple design/aerodynamics problems: define
the problem, provide initial boundary
conditions for the problem, set-up a physical
model, define material properties and
operating conditions. Interpretation of CFD
results. Examine the solution using graphical
and numerical tools; suggest and make

revision of the models.

4. application of | = Simulation results: Extracting relevant
simulation information from simulation—based exercises.
techniques Interpretation and presentation of results

through a series of guided exercises.

Text Books & References:

DATE, A.W. (2005) Introduction to Computational Fluid Dynamics. Cambridge
University Press.

FISH, J. and BELYTSCHKO, T. (2007) A First Course in Finite Elements. Wiley.
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Specialization Industrial engineering

Course Title Lean Manufacturing

Course Number 020206124

Credit Hours 3

Theoretical Hours 3

Practical Hours 0
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Brief Course Description:

+* Scoping and defining lean manufacturing, the benefits and challenges of adopting Lean,

The Toyota Production System (TPS), common tools and techniques associated with
lean manufacturing and process improvement, and the most appropriate improvement

tool(s) to tackle a problem.

Course Objectives:

This course aims at:

Examine the common principles of lean manufacturing and how the
implementation of a lean production system contributes to business success.
Evaluate the Toyota Production System against the now more widely adopted
generic approaches to lean manufacturing.

Specify a range of the process improvement tools used within lean
manufacturing.

Demonstrate effective communication skills in order to lead the process of

continuous improvement across an organisation.
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Unit Unit Name Unit Content Time
Number Needed
1. the common = Scoping and defining lean manufacturing:
principles of The common principles of lean
lean manufacturing philosophy. Origins of lean.

manufacturin | = Defining lean and its importance to the

g customer.

= |dentifying and eliminating material and
process waste that adds no value from the
customer’s perspective.

»  Benefits and challenges of adopting lean:
Why an organisation would consider
adopting a lean philosophy. Productivity,
quality, customer satisfaction, delivery
performance.

= The benefits of a lean organisation to the
customer, the employees, and the
shareholders.

= OQOutline the benefits of lean in terms of cost,
quality, delivery, customer satisfaction,
management complexity and cost to serve.

= Challenges of implementation: change
management, managing expectation,

empowerment, motivation, ‘burning

platform’, investment, supply chain.
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2. Toyota = Research the Toyota Production System
Production (TPS) and identify the fundamental

System: elements of the TPS and the motivation

behind creating the TPS.

=  Compare TPS with the recognised theory
and production systems publicized by other
global manufacturers: how do they differ
and how they are similar?

= How the common principles are now being

adopted outside manufacturing.

3. the process | = Common fools and techniques associated
improvement with lean manufacturing and
tools = process improvement:

= Seven Wastes, continuous flow, kanban
(pull System), just-in—time (JIT), lean
simulation activities, value stream mapping,
Poke Yoke, 5 Whys (Root Cause Analysis),
Total Preventive Maintenance.

» Plan-do—check-act (PDCA), Single Minute
Exchange of Die (SMED), A3 Reporting,
Visual Management.

= Selecting the most appropriate improvement
tool to tackle a problem:

= Tools for improving quality and delivery.

4. Communicati | = Facilitate a small group in the application

on: and use of one of the lean tools (e.g. 5
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Whys technique, A3 Report).
= |dentify factors that influence engagement
within a group, facilitation skills and change

management.

Text Books & References:

BICHENO, J. and HOLWEG, M. (2009) The Lean Toolbox. 4th Ed. PICSIE Books.
LIKER, J. and MEIER, D. (2006) The Toyota Way Fieldbook. McGraw—Hill.
WOMACK, J., JONES, D. and ROOS, D. (1990) The Machine That Changed the

World. Free Press.
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Course Title Advanced Manufacturing Technology
Course Number 020206225
Credit Hours 3
Theoretical Hours 2
Practical Hours 3
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Brief Course Description:

+» Manufacturing processes; Types of application of industry; Manufacturing technologies;
Manufactured product; Next industrial revolution: Internet of Things and Mass

customization.

Course Objectives:

This course aims at:

1.

Recognise a range of advanced manufacturing processes and cite examples

of where they are most effective.

. Analyse advanced manufacturing technologies to determine their

appropriateness for an application or process.

. Analyse an existing manufactured product and associated process to

introduce proposals for possible improvements based on the introduction of

advanced manufacturing technologies.

. Evaluate the concept of the next industrial revolution to determine the impact

on both manufacturers and the consumer.

August, 2017 H.S




agipiailldalyl dcaly
AL-BALQA APPLIED UNIVERSITY

Al-Balga’ Applied University Ao Lsll elal (Il Zealy

1997 ale cals
Detailed Course Description:
Unit Unit Name Unit Content Time
Number Needed
1 |advanced = Manufacturing processes: Pressing and
manufacturing forming, casting and moulding, joining and
processes soldering, mixing, final assembly, packaging,

material handling, quality control/inspection.

= Advanced manufacturing processes: Additive
manufacturing technology (e.g. replacing
forming, moulding, pressing), 3D printing,
impact on rapid prototyping, availability of
spares/obsolete parts, medical components
available and customised. Mass customisation
through 3D printing, opening up a self-serve
market ~ Robotics/human interface  and
automation, high—precision technology and
productivity e.g. aerospace, automotive,
electronics assembly.

= Types of application or industry: Industry
examples: aerospace, automotive, healthcare,
electronics, food and beverage, chemical and
pharmaceutical, minerals, oil and gas, retail,
fashion. Application examples: assembly,

joining, moulding, soldering.

2 advanced = High precision robotics and automation:
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manufacturing healthcare (components and processes),
technologies aerospace, automotive, process control and

visualisation through automation technology.

= |mprovement in productivity through greater
automation.

= Quality of manufacturing processes improved
through integration of robotics.

= Examples of using 3D printing and other
forms of additive manufacturing to produce
medical equipment, spares parts for items that
may have become  obsolete, mass

customisation; what the customer wants, when

they want it.
3 Next industrial | = Internet of Things: over time industry has
revolution: transformed from being local-based to
communication—based technology; the

possibilities for connected technology and
connected factories are ever increasing.

= Cyber—physical systems: collaborative
robotics and highly integrated manufacturing
systems.

= Mass customisation: there is a growing
demand and desire for individual products. In
1908, referring to the Model T, Henry Ford

said, “You can have any colour, as long as

it’s black.” In 2015 you can have ftrillions of
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variations of the Ford F150; advanced
manufacturing technology and the ability to
manage complexity is key to that realisation.

= Digitalisation and increased automation; the
ability to simulate and create a digital twin has
the potential to dramatically reduce time to
market.

= The drive to increase efficiency requires
innovation and innovative technology; 25% of
all energy used is required by industry alone.

= Big data; the development of an ever
connected production environment alongside
cloud computing presents a challenge of
having a stream of production data and the
need to analyse this in order to make timely

informed decisions.

4 Manufactured | = Research the traditional methods used to

product: manufacture an existing product, determine
the associated processes required to bring it
to market and identify the limitations of these
methods and processes.

= Explore how advanced manufacturing
technology could be applied to produce this
product and suggest how applying such

processes would influence its production,

costs, time to market and customer
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satisfaction (e.g. healthcare/medical such as
hip joint, traditional method vs mass
customisation and the possible use of 3D
printing).

= 3D printing and its availability is opening up
new markets, but also new business models
for  organisations; explore the future

possibilities for self-serve/or selfproduction of

items.

Text Books & References:
LEFTERI, C. (2012) Making It: Manufacturing Techniques for Product Design. 2nd

Ed. Laurence King.

WRIGHT, P.K. (2000) 21st Century Manufacturing. New Jersey: Prentice-Hall Inc.
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Specialization Industrial Engineering

Course Title Industrial Systems

Course Number 020206213

Credit Hours 3

Theoretical Hours 2

Practical Hours 3
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Brief Course Description:

¢ Techniques and applications of electrical and electronic engineering, as they apply to
various branches of industry, such as component handling, controlling the speed or torque

of a motor or responding to change of circumstances in a process.

Course Objectives:

This course aims at:

1. Describe the main elements of an electronically controlled industrial system.

2. ldentify and specify the interface requirements between electronic, electrical and
mechanical transducers and controllers.

3. Apply practical and computer—based methods to design and test a measurement
system.

4. Apply appropriate analytical techniques to predict the performance of a given

system.
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Detailed Course Description:
Unit Unit Name Unit Content Time
Number Needed
1. Fundamental = Discrete control.

concepts of |= Input and output devices; open and closed
industrial loop systems.

systems: = Describe the system elements and the
principles and applications of important and

representative AC and DC motors.

2. Interfacing = Discrete automation using relays and
and solenoids, AC and DC motors, pneumatic,
transducers: hydraulic and electrical actuators, and other

transducers and devices for measuring and
comparing physical parameters.

= Interfacing between electrical, electronic and
mechanical transducers.

= Practical measurement using sensors and
transducers, process actuators for

temperature and pressure control.

3. System = The use of transfer functions to help predict
modelling and the behaviour and constancy of an industrial
analysis: process, including accuracy, resolution and

tolerances, repeatability and  stability,
sensitivity and response time.

= Dealing with error and uncertainty in

industrial systems.
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= Use of computer packages in measurement
and control, and dealing with uncertainty and

errors in systems.

4. analytical Consideration of current trends in technology,
techniques to | including the future of industrial systems, the
predict the impact of digital developments, the increase of
performance wireless and remote control and the Internet of
of Things.

a given

system

Text Books & References:

BIRD, J. (2013) Electrical Circuit Theory and Technology. Routledge.

HUGHES, E. et al. (2012) Electrical and Electronic Technology. Pearson.

REHG, J.A. and SARTORI, G.J. (2005) Industrial Electronics. Prentice—-Hall.
WILAMOWSKI, B.M. and IRWIN, J.D. (2011) The Industrial Electronic Handbook:

Fundamentals of Industrial Electronics. CRC Press.
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Specialization Industrial engineering
Course Title Practical skills in Manufacturing Engineering
Course Number 020206226
Credit Hours 3
Theoretical Hours 0
Practical Hours 9
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Brief Course Description:

+» Project proposal , Selection of project approach , resource requirements , project key
objectives , collecting data , Data analysis , Literature review , Independent thinking ,
Project management and key milestones , Research purpose , Project written

presentation , Writing research report , Project oral presentation

Course Objectives:

This course aims at:
1. Conduct the preliminary stages involved in the creation of an engineering
research project.
2. Examine the analytical techniques used to work on all stages of the project and
strategies required to overcome the challenges involved in a research project.
3. Reflect on the impact the research experience could have in enhancing personal
or group performance within an engineering context.

4. Explore the communication approach used for the preparation and presentation

of the research project’s outcomes.
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Detailed Course Description:
Unit Unit Name Unit Content Time
Number Needed
1. preliminary = Setting up the research preliminaries: Project
stages involved proposal. Developing a research question(s).
in the creation Selection of project approach. Identification of
of an project supervisor. Estimation of resource
engineering requirements, including possible sources of
research funding. Identification of project key objectives,
project goals and rationale. Development of project
specification.
2. analytical » |nvestigative skills and project strategies:
techniques Selecting the method(s) of collecting data. Data

analysis and interpreting findings. Literature
review. Engaging with technical literature.
Technical depth. Multi-perspectives analysis.
Independent thinking. Statement of resources
required for project completion. Potential risk
issues, including health and safety,
environmental and commercial. Project

management and key milestones.

3. impact the = Research purpose: Detailed statement of
research project aims. Relevance of the research.
experience Benefits and beneficiaries of the research.

4. communication | = Reporting the research: Project written
approach used presentation. Preparation of a final project
for the report. Writing research report. Project oral
preparation and presentation such as using short PowerPoint
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presentation of presentation to discuss the work and
the research conclusions.

project’s

Text Books & References:

LEONG, E.C., LEE-HSIA, C.H. and WEE ONG, K.K. (2015) Guide to Research Projects for
Engineering Students: Planning, Writing and Presenting. Apple Academic Press Inc.
OBERLENDER, G.D. (2014) Project Management for Engineering and Construction. 3rd Ed.
McGraw—-Hill Education.
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