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Course No: OE2015

Course Name: BASIC ELETRICAL CIRCUITS AND INSTRUMENTS

Course Type:
Theory

Description:
Ocean Engineers are expected to work in multi-disciplinary teams where they will potentially deal with electrical
circuits, and also instruments. This course provides just the basic skills required to analyse circuits, and also
provides a system level understanding of instruments. The theory component of the course teaches electrical
engineering concepts, circuit components DC/AC motors, sensors, and how to use Ohm’s law and Kirchhoff’s law
to analyse circuits. There is also a practical component to the course, where students will build circuits, and also
perform measurements in the ocean engineering facilities. The homework will consist of lab reports that have to be
submitted every week, and solve problems based on circuits. There will also potentially be programming exercises
on Arduino,

Course Content:
1.
Circuit Components : Resistors, Capacitors, and Inductors
2.
Electrical engineering concepts of time-response, bandwidth, phasors
3.
Low Pass/High Pass filters
4.
Circuit theorems
5.
AC/DC Motors
6.
Instrumentation Principles, transducers, load cells
7.
Dynamic response of instruments : Steady state, transient
8.
Introduction to data acquisition process, systems
9.
Laboratory experiments: Filters, DAQ, Accelerometers, Inclinometer, Wave probes. Interface with Arduino.

Text Books:
Fundamentals of Electric Circuits : C. K. Alexander and Matthew N.O. Sadiku

Reference Books:



1. Beckwith,T.G., Marangoni, R.D. and Lienhard, J.H., Mechanical Measurements, Addison Wesley, USA, 1993. 2.
Collacot, R.A., Structural Integrity Monitoring, Chapman and Hall, London, 1985.
3. Electrical Circuit Theory and Technology, John Bird, Elsevier, 2011.
4. Essentials of Electrical and Computer Engineering, Kerns & Irwin, Pearson, 2004.
5. Electrical Engineering Concepts and Applications, Carlson and Gisser, Addison Wesley, 1990.
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