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Module Aims:

To develop the theory and operation of electric machines and the properties of electric and magnetic materials
used in their construction; to apply these ideas to the operation and application of dc machines and

transformers.

Expected Learning Outcomes

Knowledge and Understanding:

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

1. Identify and explain the electromagnetic principles of, and the operation and construction of, a range of
d.c. machines amd a.c. transformers;
2. Define the operating characteristics of d.c. rotating machines and a.c. transformers;

w

Analyse and select appropriate d.c. rotating machines and a.c. transformers for given applications;

4. Evaluate the various types of d.c. machine used in industry and select the appropriate machine for
optimum efficiency.

Key skills for employability

O~ WNE

. Written, oral and media communication skills,

. Leadership, team working and networking skills
. Opportunity, creativity and problem solving skills
. Information technology skills and digital literacy
. Information management skills

. Research skills

(KS 1, 3)

7. Intercultural and sustainability skills

8. Career management skills

9. Learning to learn (managing personal and
professional development, self management)

10. Numeracy
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Assessment: Please indicate the type(s) of assessment (eg examination, oral, coursework, project) and the
weighting of each (%).

Assessment is by means of a portfolio of problem-solving activities and practical laboratory investigations
exploring all topics of electric machinery. It covers all outcomes.

(This corresponds to Assessment 1 of ENG564 — Electrical Machines)

Assessment number | Learning Type of Weighting | Duration | Word count (if
(use as appropriate) Outcomes met | assessment (if exam) | coursework)
Assessment One: 1,2,3,4 Portfolio 100% 2000

Learning and Teaching Strategies:

The module will be delivered through lectures, tutorials and practical exercises. The module will be presented
to students through a specific structure of lectures and interactive tutorials. Leaning will be reinforced and
extended by directed self-study via a set of problem-solving activities and practical laboratory investigations.

Syllabus outline:

Electromagnetism and Electromechanical Energy Conversion: Magnetic field, Force on current currying
wire, Magneto-motive force, Magnetic circuits, Analogy between magnetic and electrical circuits,
Assumptions to calculate magnetic circuit, Faraday law, Magnetic materials, Magnetisation curve and
hysteresis, Hysteresis loss, Eddy current loss, Permanent magnet, Torque, Load, Rotational speed,
Angular velocity, Mechanical power.

DC Machines: Principles of operation, Construction, Induced e.m.f. equation, Magnetisation curve of dc
machines, Commutation, Armature reaction.

DC Generators: Types of dc generators, Power flow diagram, Efficiency, Voltage regulation, Performance and
characteristics of Separately excited, Shunt and Series dc generators.

DC Motors: Types of dc motors, Developed torque and power, Power flow diagram, Efficiency, Performance
and characteristics of Permanent magnet, Separately excited, Shunt and Series dc motors.

Transformers: Principles, Ideal transformer, Transformer ratio of turns, e.m.f. equation, Equivalent circuit,
Referred parameters, Phasor diagram, Determination of transformer parameters, Copper and core
losses, Power flow diagram, Efficiency, Voltage regulation.
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