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Aims

To develop the student's knowledge and understanding of a range of electrical
principles to enable circuit calculations and analysis of complex networks.

To provide the underpinning electrical principles to support many of the techniques
and technologies implicit in electrical installations design and contained within the
other modules of the programme.

Page 1 of 4




To develop the student's understanding of the range of electronic engineering
principles involved in the controls associated with building services plant and
systems.

Learning Outcomes

After completing the module the student should be able to:

1 Evaluate and analyse ac networks in a series of combinations and relate the
analysis to the application of complex quantities.
2 Investigate the application of circuit theorems and complex quantities techniques to

all practical dc and ac networks met in electrical building services engineering.

3 Analyse the response of circuits to transients.

4 Investigate the theory and application of electronic measuring instruments and
relate their use to analogue instruments.

5 Investigate control principles and their operation and relate these to system which
operate electronically.

6 Investigate the effect of varying the frequency in ac circuits as related to the control
of power in circuits and communication systems.

7 Investigate the principles of analogue and digital information transmission systems

as related to control loops and functions.
Learning Outcomes of Assessments
The assessment item list is assessed via the learning outcomes listed:

EXAM 1 3 5 7

ASSIGNMENT 1 2 3 4 5 6 7

Outline Syllabus

Transformation theorems: single phase RLC circuits, series and parallel. Three
phase

Star/Delta networks, balanced and unbalanced loads. Star/Delta Transformation
Theorems

Power factor: power measurement and power factor control.

Complex quantities: j operator, quadrature and polar forms. Admittance,
conductance and susceptance, complex power analysis.

DC Circuit theorems: Thevenin's theorem, Norton's theorem, Superposition theorem.
Maximum power transfer theorem.

AC Circuit theorems and applications: Thevenin's theorem, Norton's theorem,
application to transmission lines, T and P networks, power system configurations
and reductions, complex quantities analysis. RLC networks, frequency variations,
series and parallel networks, Q factor, filter circuits, bandwidth, coupled circuits,
power networks, communication circuits

Transient analysis: capacitance and inductance. R/C and R/L circuits growth and
decay of voltage and current. Exponential functions. Sinusoidal and step inputs.
Differentiator and integrator networks.
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Electronic measuring instruments: analogue moving coil and moving iron

instruments. Digital and electronic meters
Electronic systems: introduction to systems, electronic systems, basic amplifiers,
basic attenuators, block diagrams.
Transmission systems: dc and ac transmission signals, frequency and wavelength,

relationships, analogue/digital signals, modulation, series/parallel data transmission,
protocols, data networks.
Control principles: open loop/closed loop systems, non-engineering closed loop
system, regulation of system, transfer functions, simple speed control system,

system response (transient), damping, control law, PID, selection, operational

amplifiers, digital process control, computer control.

Learning Activities

Lectures, tutorials, labwork.
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Notes

This module provides the essential underpinning knowledge of the principles that lie
at the core of much of the technology that is used within the electrical building
services systems. This underpinning knowledge is valid in its own right for students
following this discipline but also supports and makes sense of the modules of
electrical installations, power supplies and BMS etc.
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