Bachelor of Engineering in Electrical & Electroni€sgineering

CourseTitle: Elements of Engineering 11
Course Code: ENGG 112
Credit Hours: 3

Course Description:
This course provides a foundation in electricahtetogy and covers topics in basic dc and ac
circuit analysis, transformers and electrical maekiapplicable to all branches of engineering.

Course Contents:

Unit 1: DC Circuit Theory and Analysis

Ideal and non-ideal sources, dependent and indepésdurces, resistors: characteristics (value,
power rating, codes, tolerances), current, voltggsyer relationships, equivalent resistance in
parallel and series connection, temperature coefiicdelta-star connection, Kirchhoff's current
and voltage laws, voltage divider and current dividile, node and mesh analysis, Superposition
theorem, Thevenin’s and Norton’s theorems, Maxinpawer transfer theorem

Unit 2: AC Circuit Theory and Analysis

Generation of AC voltage, definition of basic teraisac waveform, average, and RMS value of
ac waveform, phasor algebra, characteristics ofuatais and capacitors, inductors and
capacitors in series and parallel, voltage currefdtionship in inductor and capacitor, steady
state analysis of RLC circuits, impedance, admigarreactance, real, reactive and apparent
power, power factor and significance of power factesonance in series and parallel RLC
circuits, bandwidth, and effect of Q-factor in reance, 3-phase circuits: generation of 3-phase,
merits of 3-phase over 1-phase generation, phagesee (ABC or CBA), voltage and current
phasors in different sequence (ABC or CBA), lind @hase quantities in Y-connected and delta
connected balanced load, power in 3-phase circuits

Unit 3: Magnetic Circuits and Transfor mers Fundamentals

Electromagnetism fundamentals, magnetic field ahck, fmagnetic field strength, MMF,
permeability, B-H curve and its significance in tbenstruction of electromechanical energy
conversion devices, introduction to a simple magneircuit with air gap, reluctance and
permeance, Faraday’s law of electromagnetic indogcself inductance and mutual inductance,
single phase transformers: construction, princgfl@peration, ideal transformer, voltage and
current relationship, losses, efficiency, and ragah

Unit 4: Basics of Electrical Machines and I nstruments
Basic principle of DC and AC machine (generator amoltor), construction features, basic
operation principle, types, Principle of the DCtuméter, ammeter, and ohmmeter
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