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L Course Title #i hr. Contact Hours e
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Lec. [ Tut | Lab | X
History of Engineering duighl o )
HUMO01 and Technology 1 1 1 Lia ol giil)
HUMO002 | Human Rights 1 1 1 Oy (558
HUMOO03 | Report Writing 2 2 2 A\ Alig
Communication and Juaiy) @l jlga
HUMO04 Presentation Skills 2 2 2 vapdlg
Technical English N,
4.8 4, | Al
HUM101 Language 1 1 1| 44y ulad
Environment and Ll 2 gle
HUM201 Pollution Sciences 2 2 2 G plil)
Total 9 9 0 0 |9 (Aaay)
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Code Course Title requisites hr. Contact Hours
Lec. [ Tut| Lab | X
Research and Analysis duaal) &l jlga
HUM121 Skills 2 2 2 e
HUM122 | Negotiation Skills 2 2 2 | wasdill & jlga
HUM123 | Marketing 2 2 2 (o gedl)
HUM124 | Profession Ethics 2 2 2 | Adgal) eyl
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Eng. Drawing and i an
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Content of University Requirement Compulsory Courses

Course Code: HUMO001 History of Engineering and Technology La sl iSill g dwaigh g

Contact Hours: 1 Lec. — 0 Tut. -0 Lab., (1 Cr. hr.)
Course Content

Definitions: technology, technical sciences, Engineering
sciences — Technology and engineering development —
Engineering relationships between science and technology
— Major milestones in mechanical, architectural and
structural engineering — Examples on development of
different engineering activities.

References

284l (s giae
psle badsSill agle a gl gl il el
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CLaMall — L 51 33l 5 o slall (s i BNl
A lexall 5 4SSl duxighl ki (8 A )
Gpetigh AVl sk e AR — aglaayl,

REEA

1. Richard Shelton Kirby “Engineering in History” Reprinted Edition, ISBN-13: 978-

0486264127.

2. Marshall Brain “The Engineering Book: From the Catapult to the Curiosity Rover, 250
Milestones in the History of Engineering” Sterling New York, 2015.
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Course Code: HUMO002
Contact Hours: 1 Lec. -0 Tut. -0 Lab., (1 Cr. hr.)

Course Content
Legal system of human protection rules — The idea of
human rights in Pharaonic Egypt and the heavenly
religions and modern times — Human rights sources — The
characteristics and principles of human rights — Types of
human rights — anti-Corruption — The concept of
corruption — Types and source of corruption — Causes of
corruption — Effects of corruption.

References

Human Rights oY) Gsés

A ¢ giaa

Bsia bS8 Lyl Ales ae g8l 5 gilal) aUadl)
By and) ¥l e il ema 3 L)
— Jad) @sia plas — sl sanls
S sl — i) Bsia (3l paibad
g5 — dladll & seda — el AndlSe — lusy)
Sl B — Sl sl — 2Ll jalaa s

A padl Alzaall 8 acy ol Glaadlall de W Gudaall e adizall o]l AadlSa g Glady) (5 g8a QS ]
2010 M:u‘)aj\ gl DR Mol Gsaa " ¢ U ) daal dana e\.;a.c 2

st st st sfe sfe she she she ske sk sk st sfe sfe she she she she she she s sk st sk st sfe she she she she she sk sk sk st sfe she she she she she she ske s sk sk sk st sfe sfe she she she ske sk sk sk sfe sfe sfe she sfe sfe she she sk sk sk st sfe sfe sfe sk skeoseoskeske sk ke ks

Course Code: HUMO003
Contact Hours: 2 Lec. — 0 Tut. -0 Lab., (2 Cr. hr.)
Course Content

Obijectives, background, method, results, Techniques
of report writing: organization - conclusions,
appendices, etc.. Achieving clarity and conciseness-
Start of Writing - page design - presentational aspects
- figures, graphs, tables, literature references, etc ..

Report Writing s 4l ;s

‘ 284 (6 giaa
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Other forms of writing articles, letters, brochures,
posters, CV.
References
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1. Trevor M. Young, Technical writing A-Z _ a commonsense guide to engineering reports

and theses, 2009, ASME Press.

2. Edmond H. Weiss, The Elements of International English Style A Guide to Writing
Correspondence, Reports, Technical Documents, and Internet Pages for A Global Audience,

2005, M.E. Sharpe.
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Course Code: HUM004 Communication and Presentation Skills ua_adl s Juai¥) & jlga

Contact Hours: 2 Lec. —0 Tut. -0 Lab., (2 Cr. hr.)

Course Content

Human behavior analysis — communication skills — The
relation between human motivation and human behavior
in communications—Encouragement methods to achieve
effective communication — effective listening skills —
effective oral skills — Culture categories and their effect
on personal communication — Oral and body langue
analysis for dealers — prediction and brain analysis skills
— Satisfaction and convincing skills — Refuse and
objection treatment to solve different opinion problems —
brain control methods in personal communication -
Preparation of technical presentation (objective —
introduction — method — analysis — results — conclusion) —
preparation of visionary matter — time interval of
presentation — technical method of presentation —
choosing suitable presentation facility — preparation to
answer questions — other aspects of presentation skills
like speech and meeting.

References

284 s giaa
slad il il bl 5 3Ly & gluad) Jalail 5 asalia
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1. Clifford Whitcomb, Leslie E. Whitcomb, “Effective Interpersonal and Team Communication Skills
for Engineers” ISBN: 978-1-118-51420-7, 2012, Wiley-IEEE Press.

2. Herbert Hirsch, “Essential Communication Strategies: For Scientists, Engineers, and Technology
Professionals”, 2nd Edition, ISBN: 978-0-471-66089-7, 2004, Wiley-lIEEE Press
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Course Code: HUM101

English Technical Language 4 4, jla) 4l

Contact Hours: 1 Lec. — 0 Tut. - 0 Lab., 1 Cr. hr.)
Course Content o8l (5 giaa
Review of grammar, statement, and paragraph | — ®,8lls Aladly 4a¥ el @l daal e
construction. — Technical Engineering Terminologies | e Crolai— a8kl Cild dpunigl 4l Clalhadl)
related to study specialties - Exercises related to | aedll (de OUalls 8 skl — dpalell Cile gua all
scientific topics — Developing student capabilities of | — 4l Cile s sall LS o o jlai — daa il
understanding and interpretation —exercises on writing | e <k — dalall sl 5ol 8 o i
of technical topics — readings in scientific books. (i Y alasinly Call A4S
References
1. Mark Ibbotson, Cambridge English for Engineering Student’s Book with Audio CDs (2)
(2008, Cambridge University Press).

sacinall cile Ll gl 33 oalall Ll



Helwan University dyphal s duwadgl! duls

2. Mark Ibbotson, Professional English in Use Engineering, 2009, Cambridge University
Press).
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Course Code: HUM201 Environment and Pollution Sciences < still g 4wl a sle

Contact Hours: 2 Lec. —0 Tut. -0 Lab., (2 Cr. hr.)

Prerequisites:

Course Content o8l (s giaa

Introduction to environmental sciences - | sbeS Clulud o gla¥) daa e o iliy Gl e dasia

Sources of environmental pollution (Air, water, Sali - iy e dnslll i lall Jelal) \Salik g (3)_jiaY)

and soil) - Environment & Development - | <leshic o clislall o8 e Jaldilly avaaill Jalse

Environmental services project such as paving | <Uasay sl s s AGEN jabaall (e <l slall - (31 )

road, improving water supplies & facility | - A3l &Y Gl me o Gl - feliall cilleall

sustaining - Evaluation of environment effects | oloall Slill & elia gall & 4 5Ll Gl il e @l k)

for industrial projects - Laws and regulations of | aaslls cpl gall - & il s Jlaally ol il s Sl g slasll

the environment. Al a2l

References

1. Anji Reddy Mareddy, Environmental Impact Assessment, Theory and Practice, 1st
Edition, ISBN: 9780128111390, 2017.

2. John A. Dixon, “Economic Analysis of the Environmental Impacts of Development

Projects”,
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Content of University Requirement Elective Courses

(Only 4 Credit Hours are required)

Course Code: HUM121 Research and Analysis Skills Juladil) g Ead) & jlga
Contact Hours: 2 Lec. — 0 Tut. -0 Lab., (2 Cr. hr.)

Prerequisite:

Course Content

Introduction and Basic Research Concepts — Qualitative
Research Methods — Quantitative Research Methods and
Statistics — Mixed Methods Research — Reporting Results
of Data Analysis — Completing the Research Project.

References
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1. Clifford Whitcomb, Leslie E. Whitcomb, “Effective Interpersonal and Team Communication Skills
for Engineers” ISBN: 978-1-118-51420-7, 2012, Wiley-IEEE Press.
2. Herbert Hirsch, “Essential Communication Strategies: For Scientists, Engineers, and Technology

Professionals”, 2nd Edition, ISBN: 978-0-471-66089-

7, 2004, Wiley-1EEE Press
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Course Code: HUM122 Negotiation Skills gasdill <) jlga
Contact Hours: 2 Lec. — 0 Tut. - 0 Lab., (2 Cr. hr.)

Prerequisites:

Course Content

Principles, Attributes, Strategies & Tactics of
Negotiations — Developing abilities & Skills for good
preparation & Practices of Negotiation in
contemporary Organizations — Negotiation concept,
principles, Interdependence — Ethics of negotiation,
psychological & social aspects — Cooperative and
Competitive Negotiation — Good preparation of
Negotiation — Organizing Negotiation — Using power
in Negotiation — Using questions and dealing with
objections- Handling failure in Negotiation — Best
practices.

References

284 5 giaa

Glagi i - Jbdl adll ailads sl
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1. Lewicki, J. R., Saunders, M. D., and Barry, B., “Essentials of Negotiation”, McGraw Hill, 5" Ed,

2011,
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Course Code: HUM123 Marketing

Grgedl)

Contact Hours: 2 Lec. —0 Tut. -0 Lab., (2 Cr. hr.)

Prerequisites:
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Introduction to sales, strategic sales force management, | ozl 258 3,0 — Clagdl) Jlaal Ar i
personal sales process and sales force system, how to | 358 3eshiesdeadall gull dslee — Lat i)
recruit sales representatives, selection and recruitment of | ¥ — Slaell g siie Bk 528 — el
applicants, sales program development, sales force | — == ‘ Cj,“‘u.f, 2 — el e

. . . Cilayall 348 lLalSa — Glapal 348 jadas
stimulation, sales force bonuses, transportation expenses, | — = | 0 anls Gl e

les force leadership, sales forecasting and budget | = ol 358528 — Jals s pmals
sa P, sa 9 9EL 1 sl adll — il al pshat g il
development, sales terr_ltor_le_s , Sales yolume analysis, a5 (s pwll A4S — lasiall pnn (Jlad
marketlng cost,_ profitability analyels_,_ 'performan_ce CILEMAY )5 il g3 sl — a1 s — iy )
appraisal, professional and legal responsibilities and ethics leUnall A b 4 il 5 dyigeal)
in bidding writing. )
References

1. Rebecca Geier, “Smart Marketing for Engineers: An Inbound Marketing Guide to Reaching

Technical Audiences”, 1st Edition, RockBench Publishing Crop, 2016.
2. Tony Curtis, “Marketing for Engineers, Scientists and Technologists™, 1* Edition, 2008.
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Course Code: HUM124 Professional Ethics Lgal) @Al
Contact Hours: 2 Lec. — 0 Tut. — 0 Lab. (2 Cr. hr.)

Prerequisites:
Course Content 284 6 giaa
Introduction to governing laws (general rules | «osal ddall Calaa¥) i slal 320Gl (ailad) ¢ sl dasia
— goals — principles — sources) — contracts | «eelsl (lginnl) LAl o (GEE slas ol Gl
(nature — types — components) — commercial | 058 ¢ sladll 5 Saall ¢ 5lall) Calablaill dasSlall () sl (L3l sSa
laws — companies and contract laws — tenders | Jlall 5 da Sall & il all 5 ladliall (i) 8 03 géall 5 S )
laws — general laws for mechanical | «lecall ¢ixalill) Culalail 35130 (Shadll e 4 sall 3 saal) calal
engineering (taxes — environmental —| OB ) LSSl gy Aakatial) (il @) - (aSadll ¢ el
industrial- laws of urban planning & public | )8 ¢ ) eal) Japadsll (il 8 A3 (il 8 dpeliall (il juall
works —Syndicates - Consumer Protection | <lelisyly elidl il 8 — (.., bl Jie dxigall clapatll § Jaal)
Laws — traffic and roadway laws. Bkl s oall Gl 8 — llgiuall dilea (il & — dgadll
References
1- Charles E. Harris, Michael S. Pritchard, and Michael J. Rabins, “Engineering Ethics, Concepts
and Cases”, 4th Edition, 2009, Wadsworth, Cengage Learning, USA.
2- Stuart G. Walesh, Engineering Your Future: The Professional Practice of Engineering, 3rd
Edition, 2012, John Wiley Sons Inc. Publication, USA.
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Content of Faculty Requirement Compulsory Courses

Course Code: BSE001
Contact Hours: 2 Lec. —2 Tut. -0 Lab., (3 cr. hr.)
Prerequisites:

Course Content

Calculus: Inverse trigonometric functions (derivatives —
integrals) — Hyperbolic and inverse hyperbolic functions
(derivatives — integrals) — Logarithmic differentiation —
L’Hopital’s rule — Sequence — Series (special series & partial
sum) — Integration by substitution — Integration by parts —
Integration by reduction formulas —Integrations of powers of
trigonometric/hyperbolic  functions — Integrations of
fractions including trigonometric functions — Integrations by
removing roots — Integrations by partial fractions —
Applications of definite integral (arc length — surface area) —
Functions of several variables (partial differentiation) —
Engineering mathematical models — Classification of
differential equations — Solution of first order ordinary
differential equations ODE (separable — homogenous — exact
— linear — Bernoulli).

References

Engineering Mathematics-1
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1. Erwin Kreyszig, Advanced Engineering Mathematics, Wiley, 10th Edition, 2015.
2. K.A. Stroud, Dexter J. Booth, Engineering Mathematics, Industrial Press, Inc.; Seventh

edition, 2013.

Course Code: BSE002
Contact Hours: 2 Lec. - 2 Tut. - 0 Lab. (3Cr. hr.)
Prerequisites:

Course Content

Calculus: Function of several variables (chain rule —

increment and differential — implicit differentiation —

local and absolute extreme values — Lagrange

multipliers) — Solution of higher order ODE

(undetermined coefficients — variation of parameters —

Cauchy-Euler ODE) — Series (positive term tests —

power series — Taylor and Maclaurin series).

Algebra and Analytic Geometry: Theory of equations

(Synthetic division, relations between roots and

coefficients, reciprocal equation, transformation of

algebric equations, Caradan’s and Ferrari’s methods) —

Linear system (Gauss elimination and Gauss-Jordan) —

Eigenvalues and Eigenvectors of square matrix —

Classification of conic sections (circle, parabola,

ellipse, and hyperbola) — Classification of surfaces

Engineering Mathematics-2
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(sphere, ellipsoid, paraboloids, hyperbolids, cylinders,
and cones).

References
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1. Erwin Kreyszig, Advanced Engineering Mathematics, Wiley, 10th Edition, 2015.
2. K.A. Stroud, Dexter J. Booth, Engineering Mathematics, Industrial Press, Inc.; Seventh

edition, 2013.
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Course Code: BSE003

Contact Hours: 2 Lec. -0 Tut. - 3 Lab., (3cr. hr.)
Prerequisites:

Course Content

Properties of matter: Elastic properties of materials,
Hook’s Law and its applications, Hydrostatics and
surface tension, Hydrodynamics.

Heat and Thermodynamics: Temperature and Zeroth
law of thermodynamics, Equation of state of an ideal gas,
Heat, Phase change properties of pure substance, Kinetic
theory of gases, Equipartition theory of Energy and
degree of freedom, Work and Energy conservation
principle, First law of thermodynamics and its
applications on thermal processes, Thermodynamics
cycles and Enthalpy, Heat transfer by conduction

Experiments (Lab)

Hook’s Law

Simple Pendulum

Velocity of Sound in air
Coefficient of Thermal Expansion
Melting Temperature of Wax

. Electrical Equivalent of Heat
References
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1. John W. Jewett and Jr. Raymond A. Serway, “Physics for scientists and Engineers with

modern Physics”, 9th ed., 2013.

2. David Halliday, Robert Resnick, Jearl Walker, ”Fundamentals of Physics”, 10th Ed., 2014.

3. Hugh D. Young, Roger A. Freedman, ”University physics with modern physics”, 14 Ed., 2014
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Course Code: BSE004

Physics- 2
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Contact Hours: 2 Lecture - 0 Tutorial - 3 Lab, (3Cr. hr.)

Prerequisites:

Course Content

Electricity: Electric Charge and Coulomb’s Law,
Continuous charge distribution, Electric field due to
point charge, Electric field due to continuous charges
distribution, Electric Flux, Gauss’s Law and its
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Applications, Electric potential, Capacitors and | <Skasall slud) o deaie — 4 jlall 2 sall 5 S
dielectrics, Introduction to semiconductors, Simple il Ll g0 —
circuit analysis.
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Electromagnetism: Magnetic field, Magnetic force,

Biot — Savart Law, Ampere's law, Electromagnetic | &all

induction and Maxwell’s equations.
Experiments (Lab)

Ohm's Law.

Non — Ohmic Materials.

Resistors in Series and in Parallel.
Transient Phenomena in RC Circuit.
Coulomb’s Law.

. Current Balance.

References
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1. John W. Jewett and Jr. Raymond A. Serway, “Physics for scientists and Engineers with

modern Physics”, 9" edition, 2013.

2. David Halliday, Robert Resnick, Jearl Walker, “Fundamentals of Physics”, 10" Ed, 2014.
3. Hugh D. Young, Roger A. Freedman, “University physics with modern physics”, 14"

Edition, 2014.
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Course Code: BSE005
Contact Hours: 1 Lec. —2 Tut. -0 Lab., (2 cr. hr.)
Prerequisites:

Course Content

Vectors applications:  force representation in
dimensions-vectors algebra - equivalent force resultant.
Equilibrium: equilibrium of a particle in three dimensions -
equilibrium of a rigid body in three dimensions - frames -
determination of the force in a trusses by joint and sections
methods.

Friction: belt friction - wedge friction - tipping and slipping.

three

Properties of area: the first moment of area — area moment of
inertia — parallel axes theorem — radius of gyration.

Experiments (Lab)

HOOKE'S law—Measuring forces.
Resolving forces—Components.

Adding forces - Resultants & equilibrants.
Torque—~Parallel forces.

Equilibrium of physical bodies.

Center of mass.

Siding friction.

No ok owhe

References
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1. R.C Hibbeler “Engineering Mechanics Statics” 14th Edition, Prentice Hall, 2016.
2. J.L. Meriam “Static and Dynamic” 8™ edition, John Wiley, 2010.
3. F.B. Beer and E.R. Johnston “Vector Mechanics for Engineering” 10th Ed, McGraw Hill, 2017.
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Course Code: BSE006
Contact Hours: 1 Lec. -2 Tut. -0 Lab., (2 Cr. hr.)
Prerequisites: BSE005

Course Content

Kinematics of a particle: Kinematics of rectilinear and
curvilinear ~ motion-motion  of  Projectiles-Natural
coordinates (Normal and tangential)-polar coordinates-
cylindrical coordinates- coordinates transformations.
Kinetics of a particle (Force and acceleration): Kinetics of
rectilinear motion- Kinetics of curvilinear motion using
different coordinates (Natural- cylindrical- polar).
Kinetics of a particle (Work and energy): types of
different energy-work and energy principle-conservation
of energy-power.

Experiments (Lab

1-Instant speed.

2-Acceleration on inclined surfaces.

3-Dynamic friction.

4-Kinetic energy.

5-Kinetics of rigid body(2" Newton's law)

References
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1. R.C Hibbeler “Engineering Mechanics Dynamics” 14th Edition, Prentice Hall, 2016.
2. J.L. Meriam “Static and Dynamic” 8th Ed, John Wiley, 2010.
3. F.B. Beer & E.R. Johnston “Vector Mechanics for Engineering” 10th Ed, McGraw Hill, 2017
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Course Code: BSE007
Contact Hours: 2 Lec. —0 Tut. — 3 Lab., (3 Cr. hr.)
Prerequisites:

Course Content

STATES of MATTER & GASEOUS STATE: Factors
affecting gas behavior. Gas laws; Ideal gas. Gas mixtures.
Real gas, intermolecular forces. Liquefaction of gases.
COMBUSTION: Factors affecting combustion, excess
air, flue gas, air to fuel.

ELECTROCHEMISTRY and METALLIC
CORROSION: Galvanic cells, Daniel cell, cell diagram
and spontaneous redox reactions. Electrode potential,
hydrogen electrode, standard electrode potentials and
electrochemical series. Electrode potential under non-
standard conditions. Galvanic cell applications, fuel cells.
CORROSION: Corrosion reactions Affecting
parameters. High temperature corrosion — Protection —
Galvanic corrosion - Stress corrosion - Passivity of
metals — Oxide film Nature — Protection against corrosion
techniques.

WATER: Hardness of water, types and units -
Measurement - Removal - Calculation. Boiler feed water
- scale and sludge formation - Boiler corrosion. Drinking

Engineering Chemistry dsaig sl
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water, standards and treatment - Treating saline water -
Reverse osmosis.

POLLUTION: Sources of pollution — Types — control —
Dispersion - Economical control - Waste recovery.
CEMENT: Raw materials; cementing materials -
Manufacture cement - Chemical reactions - Setting and
hardening - Types of cement - regular Portland - sulfate
resisting - rapid hardening - white Portland - high alumina
- oil-well cement - Decay of cement concrete.
CERAMICS: Definition — properties — importance —
Manufacturing - Raw materials — types - structural clay
ceramic — Refractories - Special ceramic.

POLYMERS: Classification - Properties — Plastics —
Rubber - Conducting polymers - Polymer concrete.

Experiments (Lab.)
1-Qualitative chemical analysis
2- Quantitative analysis

3- Water analysis

References
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1- Zumdahl | Zumdahl “Chemistry” seventh edition, Houghton Mifflin co. Boston, New York

USA 2007

2— Dieter Landolt, “Corrosion and Surface Chemistry of Metals” EPEL Press, a Swiss
academic publisher distributed by CRC Press. First edition, printed in Italy, 2007
3- A.K. Bhargava, Engineering Materials, polymers, ceramics and composites, PHI Learning,

New Delhi, 2009

FEREKEAIAIAKAKEAIXAIRAKAIAAAIAAKRAITAAAAKRAAAAAARAAXAAAAAIAAAAAAAIAAAIArrAAddhdhrhrdhkhirkhihhhihiiirhdhiiiixsx

Course Code: BSEQ08

Engineering Drawing and Projection with PC
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Contact Hours: 2 Lec. —0 Tut. — 3 Lab., (3 Cr. hr.)

Prerequisites:

Course Contents

Principles of engineering drawing using paper and pencil
— hand skills in engineering drawing — prediction of
projections — Principles of drawing and graphics using
computer programs (Auto CAD or Solid Works).
Theories of engineering projection: projection of point,
lines, plan, and geometrical bodies. Projection by
auxiliary plans. Intersection of surfaces and bodies.
Development the surfaces of engineering bodies. Basic
rules to write dimensions. Obtaining of missing view from
given two views. Isometric and oblique drawings. Types
of sectioning Views. Draw of steel construction
References
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1- Rajashekar Patil, Computer aided Engineering Graphics, New Age International, 2009.

ISBN 8122425682, 9788122425680.

2- Arvid R. Eide, Engineering graphics problems book, McGraw-Hill, 2005.
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Course Code:BSE101 Numerical Analysis g Jlal
Contact Hours: 2 Lec. + 2 Tut. + 0 Lab. (3 Cr. hr.)

Prerequisites: BSE002

Course Content

Solution of Equations by Iteration - Linear Systems:
Gauss Elimination;  LU-Factorization;  Matrix
Inversion; Solution by Iteration — Numeric
Integration and Differentiation — Interpolation and
curve fitting - Conditioning Norms - Matrix
Eigenvalue Problems - Methods for First-Order
ODEs - Methods for Elliptic PDEs.

References

1. Gilat and Subramaniam, “Numerical methods for engineers and scientists”, 3rd ed., 2014
2. Chapra and Canale, “Numerical methods for engineers”, 6th edition, 2010

3. Burden and Faires, “Numerical analysis”, 9" edition, 2011
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Course Code: BSE201 Engineering Economics rigl) Landy)
Contact Hours: 2 Lec. —0Tut. - 0 Lab. (2 Cr. hr.)

Prerequisites: BSE002

Course Content 284 (6 giaa

The decisions of the engineer and the economy — The
economic variables in technical selections — Temporary
equivalence of capitals — Financial Mathematics — Present
Worth Models (PV) — Annual Cash Flow Models — Rate of
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Return Analysis — Incremental analysis — Other analysis
Techniques — The uncertainty in the election — Depreciation
— Fiscal Effects — Replacement Analysis — Effects of the
inflation — Selection of the suitable rate of discount — CB
Analysis in the public sector — Rationing limited financial
resources between projects — The Accounting information as
a source for engineering decisions — The models of project
evaluation in the very long run

References

1. Panneerselvam, R., Engineering Economics, Prentice-Hall of India Pvt.Ltd; 2" Revised

edition, February 2014.
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Course Code: BSE202 Modeling and Simulation 3slaall g da1ail)
Contact Hours: 2 Lec. —2 Tut. -0 Lab., (3 Cr. hr.)
Prerequisites: BSE101

Course Content

Introduction to Dynamic Systems — Modeling Mechanical

Systems — Modeling electrical and electromechanical

systems — Modeling of fluid systems — Modeling of
Thermal Systems — Standard models for dynamic systems

— Numerical simulation of dynamic systems - Analytical

solution of linear and nonlinear dynamic systems.
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References

1. Craig A. Kluever, Dynamic Systems: Modeling, simulation, ad control, 1st Edition, Wiley, 2015.

2. William H. Roadstrum, Dan H. Wolaver, Electrical Engineering for All Engineers, 2nd Edition,
ISBN: 9780471510437

3. Ralph J. Smith, Richard C. Dorf, Circuits, Devices and Systems: A First Course in Electrical
Engineering, 5th Edition, ISBN: 978-0-471-83944-6
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Content of Faculty Requirement Elective Courses

(Only 6 credit hours are required)

Course Code: BSE122
Contact Hours: 1 Lec. -2 Tut. -0 Lab., (2 Cr. hr.)
Prerequisites: BSE002

Course Content:

Advanced Calculus: Power series solution of ODE -
Laplace transform (Basic definitions and theorems) —
Inverse Laplace transform — Applications of Laplace
transform (solution of ODE - solution of integral-
differential equations - solution of system of ODE's) —
Solution of system of ODE’s by Eigenvalues and
Eigenvectors — Double and triple integrals (polar shapes —
Engineering applications) — Vector function (vector
differential operator — gradient — divergence — curl —

Engineering Mathematics—3
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directional derivative) — Line integral — Independence of

path — Green's theorem — Surface integral — Gauss theorem

—Stokes' theorem.

References:

1. Erwin Kreyszig, Advanced Engineering Mathematics, Wiley, 10th Edition, 2015.

2. K.A. Stroud, Dexter J. Booth, Engineering Mathematics, Industrial Press, Inc.; Seventh
edition, 2013.
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Course Code: BSE123 Physics—3 3-s1 )
Contact Hours: 1 Lec. — 0 Tut. - 2 Lab., (2 Cr. hr.)
Prerequisites: BSE004

Course Content:

Wave and vibrations: Harmonic vibrations in mechanical
and electrical systems, Geometric representation,
Damped vibration, Forced Vibration, Wave Motion,
Types of waves, Wave equation and Interference, Wave
velocity, Standing waves, Velocity of sound wave in
fluids, Wave measurements Doppler effect.
Electromagnetic waves and Optics: The nature of light
and the principles of ray optics, Reflection of light,
Refraction of light, Index of refraction, Image formation,
Mirrors, Lenses and its applications.

References:

1. John W. Jewett and Jr. Raymond A. Serway, “Physics for scientists and Engineers with

modern Physics”, 9" edition, 2013.
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2. David Halliday, Robert Resnick, Jearl Walker, ”Fundamentals of Physics”, 10" Ed, 2014.
3. Hugh D. Young, Roger A. Freedman, University physics”, 14 Editions, 2014.
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Course Code: BSE124 Applications of Statistics in Engineering

L.MJJ.QJ\ uﬁ slaal) il
Contact Hours: 1 Lec. -2 Tut. -0 Lab. (2 Cr. hr.)
Prerequisites: BSE002

Course Content 208l (s gina
The role of statistics in engineering — descriptive statistics | - diadl claall — dunigdl A claall o
- probability - discrete random variables and probability | akaiial 45l sdall &l paidl  — SYLESY)

distributions - continuous random variables and
probability distributions - joint probability distributions -
random sampling and data description - point estimation
of parameters - statistical confidence intervals for a single
sample - building regression models - tests of hypotheses
for a single sample - analyzing engineering experiments,
and statistical process control.

References
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1. Robert M. Bethea, R. Russell Rhinehart “Applied Engineering Statistics”,.1st Ed, ISBN-

13: 978-3540739197

2. Thomas P. Ryan, Modern Engineering Statistics, Wiley Inter science, 1 edition, 2007.
3. Douglas C. Montgomery, George C. Runger, Norma F. Hubele, Engineering Statistics,

Wiley, 3" Edition, 2006.
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Course Code: BSE221 Mech. and Elec. Utilities A S 9 ASilse s
Contact Hours: 1 Lec. —2 Tut. -0 Lab., (2 Cr. hr.)

Prerequisites:

Course Content ‘ oohal) 5 giaa
Mechanical Installation of pipelines, all valves, metal | &=>s «l¥l Lshal SolSudl S il

structure for the industrial institutions, all kinds of
pumps, firefighting systems, equipment and devices used
in the industrial process, air systems. Tests and
preparations before starting to operate the equipment and
devices in the industrial institutions.

Electrical Installation: electrical transformers base on the
international standards, lighting system, lightening
protection systems, cables tray and its accessories,
control panels with engines, SCADA systems, measuring
devices, firefighting alarm systems, communications
systems, and low potential distributing panels that
concerns the new residential areas.
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References

1. Richard R. Janis and Willia K. Y. Tao, “Mechanical and Electrical Systems in Buildings”, 5"
Edition, Pearson, 2013.

2. Frank R. Dagostino and Joseph B. Wujek, “Mechanical and Electrical Systems in Architecture,
Engineering and Construction”, 5th Edition, Pearson, 2009.
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Course Code: BSE222

Accounting

dulaall

Contact Hours: 1 Lecture - 2 Tutorial - 0 Lab, (2 cr hr.)

Prerequisites: BSE002

Course Content

Business Environment; Forms of business organization;
Introduction to accounting: information systems, the use of
the Accounting Equation.; Accounting conventions and
their use in the preparation of financial statements;
Accruals, Prepayments and Depreciation The analysis and
interpretation of financial statements using ratios; Financial
planning and control. Dividend Payout policy and Capital
Structure.; The valuation and appraisal of real and financial
assets using DCF techniques and short term appraisal
techniques including identification of relevant costs and
discussion of other costing basis (direct, absorption; fixed
and variable); Stock Exchange, Venture Capital and Initial
Public Offerings, Merger and Acquisitions; Financial
strategy and Corporate Governance. Risk and return, cost of
capital, agency theory

References
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1. McLaney, E, Attrill, P., Accounting and Finance for Non-specialists, 2011
2. R.Pike and B. Neale, Corporate Finance and Investment: Decisions and Strategies, 2008
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i gall SailSaa
ENE103 | Fluid Mechanics BSE003 3 2 2 4 &l gal) LSS,
EPE101 | Electrical Engineering BSE004 2 1 2 | 3 L S daia
Technology and Strength | oall fe elia ¢ Lia ol 1S3
MDE101 of Materials 3 2 2 4 3) gall 4a glia g Li o 5isS
Mechanical Drawing Aladiuly Sailual) an )
MDE102 using PC BSE008 3 1 4 5 ) tal)
Engineering ENE100 A ol
ENE202 Measurements ENE103 3 2 2 4 Hsh S
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Content of Core Requirement Compulsory

Courses (65 Cr. hr.)

for Energy Engineering Program

Course Code: MREOQO1
Contact Hours: 2 Lec. — 0 Tut. — 2 Lab, (3Cr. hr.)
Prerequisites:

Course Contents

Types and properties of materials, metal forming. metal cutting
processes rules, forging, wire drawing, extrusion, electric welding,
spot, welding, Machine tools and processes and Measurement.
Practical training on metal cutting, operations on center lathe, milling
m/c, shaper and drilling m/c, gear cutting on milling m/c. hand press
and mechanical press of different capacities, shearing (banking,
piercing and deep drawing processes). Oxyacetylene; different
techniques used in oxyacetylene welding, fluxes, welding and cutting
torches, prepare and make some joints, safety during welding
operations. Arc welding; the main elements, different coatings,
welding methods, prepare and make some joints, safety. Resistance
welding; main elements, prepare and make some joints, safety
References

1- K. L. Narayana, Swarna Venkata Ramana, P. Vamsi Krishna,

Production Technology g L ¢ 435
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Production Technology, I. K.

International Pvt Ltd, ISBN 20109380578520, 9789380578521.
2- P C Sharma, Production Technology (Manufacturing Processes): Manufacturing
Processes, S. Chand Publishing, 2007, ISBN 8121911141, 9788121911146.
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Course Code: ECE101 Electronic Engineering
Contact Hours: 2 Lec. - 0 Tut. — 2 Lab, (3 cr hr.)
Prerequisite: BSE004

Course Content

Electronic materials: Conductors, Semiconductor, and Insulators
—Semiconducting material characteristics - PN junction diodes
characteristics, circuits and typical applications (Rectifiers,
Regulators and Clipping.....etc.) — Types of signals for electronic
circuits — Transistors: Characteristics, types, Circuits and modes
of operation — Typical transistor applications — Analog circuits
design and applications — Digital integrated circuits design and
applications Amplifiers, OP-AMP characteristics and
applications, Counter, Stabilizers, Logic circuit, A/D and D/A
conversion circuits, Signal summing and subtracting. Unregulated
power supply, Regulated Power supply.

References

1. S. K. Bhattacharya, “Basic Electrical and Electronics Engineeri

9788131754566
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ng”, Pearson India, 2011, ISBN:

2. Ed Lipiansky, “Electrical, Electronics, and Digital Hardware Essentials for Scientists and

Engineers”, Wiley-1EEE press, 2013, ISBN: 978-1-118-30499-0
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3. Ajay Singh and Jimmie J. Cathey, “Electronic Devices and Circuits (SIE)”, Schaum's Outline
Series, McGraw Hill Education, 2008, ISBN 10: 0070260958 ISBN 13: 9780070260955.
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Course Code: ENE100 Thermodynamics &) Al Lalisal)

Contact Hours: 2 Lec. -2 Tut. - 0 Lab., (3Cr. hr.)
Prerequisite: BSE003

Course Content

Review of thermodynamics

fundamentals; work, energy, first law
— Properties of substances: pure
substances — ideal and perfect gases —
steam and water — applications of the
first law of thermodynamics for closed
and open systems — Carnot and
thermodynamic  reversibility; the
second law of thermodynamics —
Clauses inequality — definition of

28 ¢ giaa

Kaaliall J 91 o silall — Zaall amalie — iy s Apslisd e(s0le
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entropy ~ — TS diagram - | |l il al sl ABe A oSl ALY Al AS il

Thermodynamic Power Cycles — gas ‘“{L:“j T “"”f{ ::w ;ﬁ o | ,\“.ﬁ\ s
- - — o L &_I.. — A () « L

turbine,  steam  turbine  and B S NG

aalipall Sl J5Y) sl ity Jadlaall 5 i) S lelis

reciprocating engines — Availability. A1 — a5 sy sl ) Y esilon — Lede Ay al

References

1. Yunus and A. Michael, Thermodynamics an Engineering Approach, McGraw-Hill, Inc., New York,
8th Edition, 2014.

2. G.A. Van Wylen and R.E. Sonntage, Fundamentals of Classical Thermodynamics, 4ed, Wiley, New
York, 2013.

3. J. Moran and H.N. Shapiro, Fundamentals of Engineering Thermodynamics. Second Edition. John
Wiley & Sons, New York, 2010.
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Course Code: ENE103 Fluid Mechanics

Contact Hours: 2 Lec. — 0 Tut. —2 Lab., (3Cr. hr.)
Prerequisite: BSE0O1 — BSE003

Course Content
Basic concepts: definition of a fluid, fluid as a continuum;

stress in a fluid, viscosity; pressure and velocity fields —
Hydrostatics: static fluid pressure; hydrostatic force on
submerged surfaces — Basic concepts in fluid motion:
description and classification of fluid motion; acceleration,
streamlines/stream tubes; mass conservation, momentum
and energy equations; conservation of mass and
momentum equation for inertial control volume. —
Applications of the mass and momentum equations —
Energy in fluids flow: first law of thermodynamics; Euler’s
equations in streamline coordinates; Bernoulli’s equation.
Conservation Equations — Navier-Stokes equations; Energy

‘ oA 5 siaa
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equation; Exact solutions of N-S equations: Couette flow — | e slall) 5 sexall sl Joa (sl
Principle of dimensional homogeneity. Buckingham | sse sl o udl — (@ 5 dpal e ¥)
theorem. Dimensionless groups and their physical | &5 O o pSatll Aukil fe datie —
significance. Flow similarity and model testing. Similitude ot sl ‘L'L‘“sf“‘ O Aedis -
and classification of fluid flows: Reynolds number, Mach ol Bl 8
number. Force balance and change in momentum — Internal
flows: Couette and Poiseuille flow solutions, development
length, turbulent pipe flow.

References

1. R.R.Fox, A. T. Macdonald and Pritchard “Introduction to Fluid Mechanics” Sixth Edition, John
Wiley & Sons, New York, 2003.

2. Clayton T. Crowe, Donald F. Elger, Barbara C. Williams, John A. Roberson. Engineering fluid
mechanics, 9" ed., 2009

3. Yunus A. Cengel, John M. Cimbala, Fluid mechanics: fundamentals and applications, 1% ed.,
McGraw-Hill series in mechanical engineering, 2006.
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Course Code: EPE101 Electrical Engineering A4S Auia

Contact Hours: 2 Lec. —2 Tut. — 0 Lab., (3Cr. hr.)
Prerequisite: BSE004
Course Content 2 Al (s giaa
Basic definition and units. Circuit elements | jlic du S il ol wllizall Jaall 23S Jlad)
and Kirchhoff’s laws. Simple resistive | e Sl sibas (2eSl el jobas 4 el i 5al)
circuits. Network Theorems for solving | 2¥s disill ok Blaall il y SIS Sile jlaall jualic
D.C. networks. Analysis of sinusoidal | =205 gesilldih 855l diss aiall dilsas aaal) il
steady-state  circuits.  Inductors  and | = (“’“ - ‘f‘““ ,f‘{“‘” - (0505 o) Al
capacitors. Network Theorems for solving sl “’f\*&y[d*fﬂ w\ Ufsn - Ao sl el
. o T sl Bk sadat -2 gl el Ll il g0 - dpual)
A.C. networ_ks. I_Dovv_er in e_Iectrlc circuits. 35 i ) slY1 A0 d el i) - 35 id) Ll sl
Node analysis, circuit theories, methods of | iz, 1y e ciiads -5 sl Jalae - sl gal) (e 8133d) 5
superposition. 23 giall Lall iy Sl

References

1. William H. Roadstrum, Dan H. Wolaver, Electrical Engineering for All Engineers, 2nd Edition,
ISBN: 9780471510437

2. Ralph J. Smith, Richard C. Dorf, Circuits, Devices and Systems: A First Course in Electrical

Course Code: MDE101 Technology and Strength of Materials 3 gall 4aglia gL gl 4i<

Contact Hours: 2 Lec. —2 Tut. — 0 Lab., (3Cr. hr.)
Prerequisite: ----

Course Content Rl g giaa
Material Properties. Introduction to engineering materials | ClisSle dul oy Y&y y Dlilgay)
and their properties. The four classes of engineering|oid sieals dsall alss jlaal

&X

material. Mechanical behavior: stress-strain  behavior, | 255 sl dusiehh o) sall & sl — Jlainy)

engineering stress and strain, elastic limit, Young’s modulus, Cnd Atigh 3 gall sl - Lol J“‘”
‘ﬂjl..u - JJL:\S\ ujc u_ul\j Sliasly) ‘):ﬁu

sacinall cile Ll gl 59 oalall Ll
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Poisson’s ratio, elastic-plastic behavior, strength, true stress
and strain, compressive behavior, hardness, toughness
(fracture  behavior, brittle-ductile transition), creep
deformation and fatigue strength (S-N approach, fatigue
limit, strength and life), non-destructive testing. An
introduction to the Cambridge Engineering Selector (CES)
package for material properties and basic materials selection.
The four classes of engineering material - Metals- ferrous
alloys - Ceramics — Polymers — Composites — Material
testing: Yielding — Fatigue — Fracture — Creep - Corrosion

DLl il il in dpuanigl) o sal
Nedl A JRI A et
Caad Apudig ol sl ol — duuaigll
— gl o) sal) 300 — leaall Ll
LI il ay) Ll e 3all
Lsal) - adll ) At & HLia) ol sall
— ol e 8 slasy) - adl)
) Sl Gllaal — (33l —

(erall — JK

and Stress Corrosion - corrosion protection methods.

References

1. William F. Smith, “Principles of Material Science and Engineering”, McGraw Hill Inc., 1996.
2. Callister, W.D. “Materials Science and Engineering, An Introduction”, Seventh edition, John

Wiley & Sons, Inc., 2007.
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Course Code: MDE102 Mechanical Drawing using PC 1Y) quwlal) aladiady SailSial) o)

Contact Hours: 1 Lec. — 0 Tut. —4 Lab., (3Cr. hr.)
Prerequisite: BSE008

Course Content

The basic methods for assembly drawings —
Exercises in assembly of small-scale mechanical
units — Exercises in assembly of large mechanical
units — Generation of working and assembly
drawings.

References
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1. McGraw-Hill Education, Mechanical Drawing Board & CAD Techniques, Student Edition,

2008, ISBN 0078796059, 9780078796050

2. Terry Wohlers, McGraw-Hill Education, Applying AutoCAD 2006, Student Edition, McGraw-
Hill Education, 2005, ISBN 0078738377, 9780078738371.

Course Code: ENE202

Contact Hours: 2 Lec. —2 Tut. — 0 Lab., (3Cr. hr.)
Prerequisite: ENE100 — ENE103

Course Content

Operating performance of measurement device -
Measurement system element — Fixed and variable errors —
Measuring error treatment — Digital measuring technique —
Force and Torque measurement — Pressure measurement
Dynamic pressure measurements — Electric device for
pressure measurements — Flow measurement device: area
change device; rotating turbine and rotameter — Velocity
measurement: pitot tube — Hot wire — Laser — Angular
velocity — temperature measurement: Thermometer;

Engineering Measurements
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bimetal sensor — Variable resistances — Semiconductors
Thermocouples — Radiometer.
References:
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1. Beckwith T.G., Buck, N.L., and Marangoni, R.D.; Mechanical Measurements. 6th Ed, John Wiley

and Sons, Inc., 2007.

2. R.S. Figliola and D.S. Beasley; Theory and Design for Mechanical Measurements. 4th Ed., John

Wiley and Sons, Inc., 2005.
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Course Code: ENE204

Contact Hours: 2 Lec. —2 Tut. — 0 Lab., (3Cr. hr.)
Prerequisite: BSE002

Course Content

Introduction to control system — Physical system
modelling — Linear system representations — Linear
systems — Laplace Transforms - Feedback: uses and
limitations. P, 1 and D actions — Closed-loop
performance: Stability definitions and the Routh-
Hurwitz criterion, Stability, system type and SS
error, Root locus sketching, rules, Control design
using root locus method, pole and zero
compensation — Basic compensator (PID) design
and tuning using time domain techniques —
Frequency domain analysis: Bode plots, phase and
gain margins, Nyquist criterion, and Frequency-
domain performance. Control design using
frequency response, Lead, Lag, and Lead-Lag
compensation.

References:

Automatic Control
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1. Norman S. Nise, “Control System Engineering”, Wiley, 7th Edition, 2015.
2. Katsuhiko Ogata, “Modern Control Engineering”, 5™ Edition, Prentice Hall, 2010.
3. Farid Golnaraghi, Benjamin C. Kuo, “Automatic Control Systems”, 9" Ed, Wiley, 2010.
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Course Code: ENE205

Contact Hours: 2 Lec. —2 Tut. — 0 Lab., (3Cr. hr.)
Prerequisite: ECE101 — ENE202
Course Content

Introduction and basic definitions, Mechatronics as
interdisciplinary subject, Mechatronic system configuration
— Mechatronics approach in smart machinery design: Life
cycle of product, Mechatronics concurrent engineering, and
Design methodology.

Data processing and signal handling: 1/0O data transfer, A/D
and D/A converters. Sensors and actuators for mechatronic
systems. Data acquisition and control cards. Controller
hardware.
System monitor and simulation: Using software e.g.
LabVIEW and Matlab. Design of mechatronics systems

Mechatronic Engineering
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using PLC (hardware and software). Design of mechatronics
systems using microcontrollers (hardware and software).

References
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1. Robert H. Bishop, “Mechatronic Systems, Sensor, and Actuators: Fundamentals and Modeling”,

CRC Press, Taylor & Francis Group, LLC, 2008.

2. Sabri Cetinkunt, “Mechatronics with Experiments”, 2" Edition, Wiley, 2015.
3. David G. Alciatore, Michael B. Histand, “Introduction to Mechatronics and Measurement

Systems”, McGraw Hill, 2007.
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Course Code: ENE206 Heat Transfer

Contact Hours: 2 Lec. —2 Tut. - 0 Lab., (3Cr. hr.)
Prerequisite: ENE100-ENE103

Course Content

Heat transfer mechanisms: conduction, convection, radiation;

common engineering occurrences and their importance —
thermal conductivity and heat transfer coefficient; Fourier’s and
Newton’s laws; thermal resistance of plane, cylindrical and
spherical walls and fluid boundary layers; thermal resistance
networks; thermal insulation; overall heat transfer coefficient;
cooling by fins; radiators; derivation of fin efficiency —
Convection and thermal boundary layers: forced and free
convection; heat transfer correlations; Nusselt number. Boiling
and condensation — Unsteady conduction: one-dimensional
conduction with convective boundaries; conductors with
internal energy generation and dissipation; heat treatment and
cooling; Fourier and Biot numbers.

References
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1. Yunus A. Cengel, Heat Transfer — A Practical Approach” International. 3rd Ed. New York:

McGraw-Hill, 2003

2. Frank P. Incropera and D. P. Dewitt, “Fundamental of heat and mass transfer” 7" ED. JOHN

WILEY & SONS, 2011

Course Code: ENE207 Principles of Combustion

Contact Hours: 2 Lec. —2 Tut. — 0 Lab., (3Cr. hr.)
Prerequisite: BSE0O7 — ENE206

Course Content

Fuel and its chemical composition — introduction to
combustion process — combustion thermodynamics -
combustion transport — combustion kinetics — major factors
influencing combustion — flame types — flammability limits —
detonations- deflagrations and flame stability — combustion
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1. Willard W Pulkrabek, “Engineering Fundamentals of the Internal Combustion Engine”, 2nd
Edition. TBS, 2003.

2. John Heywood, “Internal Combustion Engines Fundamentals 2E”, 2nd Edition, McGraw-Hill
Education, 2018.

3. Fred Schaefer Richard Van Basshuysen, “Internal Combustion Engine Handbook”, 2" English
Edition, SAE International, 2016.
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Course Code: ENE208 Technology and Manufacturing of Bio-Fuel
PRYRY PRI PRTPRL
Contact Hours: 2 Lec. —2 Tut. — 0 Lab., (3Cr. hr.)
Prerequisite: ENE207

Course Content ohall (g giaa
Solid, liquid and gaseous fuels — Coal as a source of DxadS andll | s 3l Jilud) g clall 3 8 1)
energy — Coal preparation, Carbonization, Gasification | a>all dasais 4 Sl — aadll jpaas — ddlll
and liquefaction — Petroleum and its derived products — | 288 — Js il Sliide | Jilu,y Sle
Petroleum refining processes — Natural gases and its Aaon — aliidey aphll Jal — ds A

derivatives — Gas hydrates — Nuclear fuel — Fundamental ‘9\‘-"5” ke d“L“"" - f’ﬂ\.’{"ﬁ: Ju:
Organic Chemistry Pertaining to Biofuels — Bio-fuels e = sl 240 -

i i ool a8l yucast (g gaaldl 2 g8l
preparation — Bio energy Resources — Gaseous Fuels e Ll 38 gemad — 5 gl 4]

from Biomass — Liquid Fuels from Biomass — I el s Ao geall ALSH 5 giall 3450
Contemporary Issues with Biofuels and Biomass. o - sl 35l
References

1. Ali S. Ayoub, and Lucian A. Lucia, “Introduction to Renewable Biomaterials: First Principles and
Concepts”, 1% Edition. Wiley, 2017.

2. Harold Schobert, “Chemistry of Fossil Fuels and Biofuels (Cambridge Series in Chemical Engineering)”,
1%t Edition, Cambridge University Press, 2013.

3. Fred Schaefer Richard Van Basshuysen, “Internal Combustion Engine Handbook”, 2" English Edition,
SAE International, 2016
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Course Code: ENE209 New and Renewable Energies Batala g i ciléth

Contact Hours: 2 Lec. —2 Tut. — 0 Lab., (3Cr. hr.)
Prerequisite: ENE206

Course Content A (5 giaa
Basic principles and technical details of various Ao 1 5l Al Joaldil] g At Sl (53l
renewable energy technologies (solar, biomass, wind, el ) Baaaiall Gl Sl o) 935 Calis]
hydroelectric, geothermal, tidal and wave energy) for | 20> — &besuell — b Il — dpal) AL —
the sustainable future. Process design, energy analysis, | (2> a@'sels sadls 2l — g 31 okl

Glileal) avaai — Jatoall 8 31y o8
e e li g Aulaal) culaliasl y 2aall Julas
Baaaial) g saaall cldlal) alas Calisal Al

engineering economics and environmental —
assessment of renewable energy systems.

References

1. John Twidell and Tony Weir, “Renewable Energy Resources”, 2nd Edition, Taylor & Francis,
2006.

2. Michael A. Laughton, “Renewable Energy Sources”, Taylor & Francis, 2003.
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Course Code: EPE202 Electric Machines — 4x_g<ll Y

Contact Hours: 2 Lec. —2 Tut. -0 Lab., (3 cr. hr.)

Prerequisites: EPE101

Course Content ool 5 giaa

Types of electric machines — direct current machines —
multi-phase alternative current system — electric
transformers — Induction machine — synchronizing
machine —converters- small power engines — electric
distribution systems — cables and their properties —
electric machine safety — electric transformers safety.
References
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1. Electric Machines: Theory, Operating Applications, and Controls, Charles I. Hubert, 2nd Edition,

2001

2. Electric Machines, Drives and Power Systems, Theodore Wildi, 2005.
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Course Code: MDE204

Contact Hours: 2 Lec. — 0 Tut. — 2 Lab., (3Cr. hr.)
Prerequisite: MDE101

Course Content

Equilibrium of simple mechanical elements —
normal and shear forces — bending and torsion
moments — stresses in loaded elastic bars — axial,
bending, torsion —strains - rigidity - strain energy
— stresses in combined loading — eccentric loads,
inclined, bending and torsion — two-dimensional
stresses — principle stresses —Mohr circle — theory
of failure — applications: thin and thick cylinders
— frames and finite elements.

Stress Analysis

References
1. T.H.G. Megson,
9780080999371.

Structural

and Stress Analysis,

Cilalgal Jalas
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Elsevier, 2014, ISBN 0080999379,

2. BeerF. P, etal, MECHANICS OF MATERIALS, McGraw-Hill, USA, 2002.
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Course Code: MDE205 Mechanical Design

Contact Hours: 2 Lec. —2 Tut. — 0 Lab., (3 Cr. hr.)
Prerequisite: MDE102 - MDE204

Course Content

Machining and assembly operations - Margins and

factor of safety - Design of permanent joints -
Design of detachable joints - Pre-stressed bolted
joints - Design of shafts - Construction and design
of couplings and chains - Clutches - Belt drives -
Variable speed drives - Gears - Gear loading -

nnnnnn
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Brakes - Rolling bearings - Rubbing and non- | <sobs <oyl Wiible 5 ) slaall ol S (8 jlgV)

rubbing seals - Sliding bearings. ol sl 5 Gaddll 5 Alal gy puiil) e -yl
References
1. Budynass, R. G. and Nisbet, J. K., 2015, “Shigley’s Mechanical Engineering Design”, McGraw-
Hill Education.

B o o e R R R R R R S S S S R R R S S S e

Course Code: ICT201 Engineering Systems Analysis =~ dswaigl alail) Julas

Contact Hours: 2 Lec. — 0 Tut. — 2 Lab., (3Cr. hr.)
Prerequisite: BSE101 — ENE206

Course Content ohall (g giaa
System analysis fundamentals -  Information | cliliall — duusigll dadai¥) Jidad bl
requirements analysis - The analysis process - |— &bl ddai sl — Jlaill dpuliY)

Introducing some of commercial engineering analysis | Hs3 (Y culall mal 5y pans e o adll
software - Practicing on some thermodynamic processes | s @l sl aladiul — gl AalaiY)
occurs within thermal devices with certain software IS“L”“” ‘L’"P*‘ o= ‘m‘)‘“ﬂ o
(such as compressor, turbine, expansion valve, boiler, i:;jé‘ f;jf”wd::’ :‘:j‘ f;"‘;j
condensers, heat exchanger, furnac_es, etc.)- Analyzing 213 Jdat Y1 ecs )l o) il
the performance of whole conventional energy System | 5 . yj i< . (it fadisl 60 cile slaie
(internal combustion engine, gas cycle, steam cycle, | o, a5, jadl s Gl i sl
refrigeration cycle) — Parametric analysis. 6 isal b s -

References
1. Charles S. Wasson, “System Analysis, Design, and Development: Concepts, Principles, and

Course Code: ENE213 Practical Training (indoor) (Adsh Ja1) es oo

Contact Hours: 0 Lec. — 0 Tut. — 2 Lab., (1 Cr. hr.)
Prerequisite: 70 C.H.

Course Content Al (g giaa
Practical training related to energy | J=S il ab Cus A0S0 Jalaag (i) Jala Aalall cuy il s oy
engineering in the workshops and labs | 4 el 4 sl 5 dplead) o jleall (any agalus) s Ol Gy 23 e
of the faculty between the second and | < i sisall (o IS (& Ul cy il iy — A8l L) Cldkly
third levels. Each student will make a | #'' e258 & le 0o 8 0 8 3l Blgd (8 Ol oy LI

complete report and will be assessed by | ¢ = <l Ul 1 b fdu‘:‘fﬁuﬂ ol e tfujﬂ\
the trainers Ll Aglanll (e L) Bl

References

Course Code: ENE303 Internal Combustion Engines A3l &) sial) <ils jaa

Contact Hours: 2 Lec. — 0 Tut. —2 Lab., (3Cr. hr.)
Prerequisite: ENE100 — ENE207

Course Content Rl (g giaa
Fundamentals of air-fuel cycles, actual cycles of ICES, | dulxdll 5 sall i ey 368 gllog) gedl 590 Culanlad
and different properties of the engines' fuels, different | ddiadl g1 oY) 48 ey A2l (3 jia¥) IS aal
methods used for bio-fuels preparation, the different | jaibas (g sall 08l jrcaatd 3yl glail) 258l
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combustion characteristics in spark and compression | Juedy) CilS jaa g5 )yl Juady) SIS jaal §) piaY)
ignition engines and the performance characteristics of | Gl_ia¥! <lS jaa olaf awiil dLalSia 4l 535 Jasally
internal combustion engines. Principles of engine | clus s & ) Jala sl S8 8 Clua 5k )
operation, performance evaluation and different losses | l¥1  pasd Gohy @lyaall 4y, all el
in internal combustion engines. Advance the student's | &l Slalai¥) e dadie ey Sl

knowledge of thermal efficiencies.

References
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1. Willard W Pulkrabek, “Engineering Fundamentals of the Internal Combustion Engine”, 2nd

Edition. TBS, 2003.

2. John Heywood, “Internal Combustion Engines Fundamentals 2E”, 2nd Edition, McGraw-Hill

Education, 2018.

3. Fred Schaefer Richard Van Basshuysen, “Internal Combustion Engine Handbook™, 2" English

Edition, SAE International, 2016
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Course Code: ENE315 Heat Exchangers Design  &iuall c¥aluall avacat

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr. hr.)
Prerequisite: ENE206
Course Content

28 ¢ giaa

Classification of Heat Exchangers - Overall Heat Transfer
Coefficient- Fouling of Heat Exchangers - Heat exchanger
analysis and design methods — Double Pipe Heat Exchangers
— Shell and tube Heat Exchangers — Pressure drop and
pumping power calculation — Condensers and Boilers —

Jalaa — 4l aYaldl Cayia
areaill 5yl JeaYl sl sl i
A )l aVabuadl — Y aluall () sl
c¥adl sl oS - 5 usal
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Compact Heat Exchangers — Heat Exchangers maintenance —
Case Study for heat Exchanger Unit.

References
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1- Kuppan Thulukkanam, “Heat Exchanger Design Handbook (Mechanical Engineering)”, 2nd

Edition, CRC Press, 2013.

2- Sadik Kakag, Hongtan Liu, Anchasa Pramuanjaroenkij, “Heat Exchangers: Selection, Rating and
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Course Code: ENE404 Energy Saving and Management 43Uall 3 j13) g 344 j3

Contact Hours: 2 Lec. —2 Tut. — 0 Lab., (3Cr. hr.)
Prerequisite: ENE206

Course Content

Principles and applications of energy management — Energy

auditing — Analysis of thermal and electrical loading of buildings
and industrial processes- evaluation of electrical loading- timing and
efficiency of load components- Improving efficiency of thermal and
electrical loads- Economic analysis- Fundamentals of energy saving
— Fields and methods of saving — Energy saving in industrial fields
— Practical applications for energy saving — Application of energy
codes - Net-zero designs - Life-cycle economic analysis - Use of
software tools for analyzing building energy systems.
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References

1- John Krigger, Bob Starkey, Steve Hogan, Marty Lord, “Residential Energy Cost Savings and
Comfort for Existing Buildings”, 6th Edition, Saturn Resource Management Inc., 2014
2- John M. Studebaker, “Maximizing Energy Savings and Minimizing Energy Costs”, 1% Edition,

Fairmont Press, 2008.
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Course Code: EPE411

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr. hr.)
Prerequisite: EPE202

Course Content

Fundamentals of electrical power — maximum

power transfer- single phase circuits- three phase
circuits - wye-delta transformations - power factor
— harmonics - transmission lines - power
transformers — autotransformers - three phase
transformers - resonance and power factor
correction - building electrical systems - the
national power grids.

References
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1- Turan Gonen, “Electrical Power Transmission System Engineering: Analysis and Design”, 3™

Edition, CRC Press, 2014.

2- Colin Byliss and Brain Hardy, “Transmission and Distribution Electrical Engineering”, 4" Edition,

Newnes Pub., 2012.

Course Code: ICT301
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Development of Energy Systems Using PC

V) ulad) aladiuly dBUal) ala3 4 glat
?

Contact Hours: 2 Lec. — 0 Tut. —2 Lab., (3Cr. hr.)
Prerequisite: BSE101

Course Content

Energy system performance prediction using simulation
software — Gray box analysis and testing - Examples of
energy systems performance evaluation (internal
combustion engine, solar thermal collector, photovoltaic
panel, wind turbine) — Hybrid conventional energy
systems — Hybrid renewable energy systems -
Implication of energy system performance by
implementing storage devices (thermal and electrical
storage devices) — Improving the energy systems
performance by implementing different control strategies
- Parametric analysis — Optimization of energy systems.

References
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1. Charles S. Wasson, “System Analysis, Design, and Development: Concepts, Principles, and

Practices”, John Wiley & Sons, Inc. Publication, 2006.
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Content of Computer Application Elective Courses (2 Cr. hr.) for
Energy Engineering Program

Course Code: ICT012  Programing Language Application ¥ quulal) 4y ciliyls

Contact Hours: 1 Lec. — 0 Tut. — 3 Lab., (2 Cr. hr.)

Prerequisite:

Course Content Rl (g giaa
Review of basic programing concept — utilization of one | aaf slaain) — daa ) Cilauli) daal ye
programming language for system simulation and testing — | £3,a disad — dauliall 4oyl Cldd
conversion of flow chart to running programing — |05 — 3450 A8 el ) Gaxl
input/output conditions - programming control constructs | «* eS8 dSbs — Sla 2l s c3adl
supported by modern languages — database fundamentals — “““u‘*'fn “f‘fg_@h“ M\; A
tables (fields — records) — object oriented for building stock j:” - “ﬁ dﬁ‘ B d’“i;
control program - Friendship and inr_leritance - examples of 2 i M ASladl J‘_ Q;’SM‘
programing applications to solve or simulate different energy saaaid) 48 5 )

systems.

References

1. Rao V. Dukkipati, “MATLAB for Mechanical Engineers”, New Age Science Pub., 2009.
2. Seiichi Nomura, “C Programming and Numerical Analysis: An Introduction”, 2018

3. Michael Margolis, “Arduino Cookbook™, 2nd Edition, 2011.
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Course Code: ICT202 Utility Design using PC

Y culally @laadl) avanat
Contact Hours: 1 Lec. -0 Tut. -3 Lab., (2 Cr. hr.)
Prerequisite: ------
Course Content Rl g giaa
Reading of architecture and civil drawing — | Gl dakl — dpadly 4y jerdl Clapanaill 3¢ 3
different utility systems included in the building — | ©lesd g padl 3 &I — Jluadl (8 53 9 sl Adlidal)
Egyptian Code for Building Utilities, Elec. Plum. | s — &EL.... ol d3ais i ma 5 450 56S oAbl
...etc. — industrial utility system design — Medical | %% — @hll Sl 2558 — Zeliall 5l ol
gas Network — Plumbing Network — Firefighting | &%= ~ C’f‘)f“ il ?&“w_ ”{“ﬁ‘? “Sh“d‘
system — Different design consideration for utility bl ppast] s Al — @‘ﬂ\ﬁ “‘“‘L“\‘
systems — Case study for utility systems design. ' &

References

1. Mohammad Najafi, “Trenchless Technology: Pipeline and Utility Design, Construction, and
Renewal”, 1% Edition, McGraw-Hill Education. 2005.

2. Daniel John Stine, “Residential Design Using Autodesk Revit 2019”, SDC Publications, 2018.
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Course Code: ICT303

Computer Aided Design of Energy Systems

‘E,J.Y\ alad) BasLucay 48Ul ?H paial

Contact Hours: 1 Lec. — 0 Tut. -3 Lab., (2 Cr. hr.)
Prerequisite: MDE205

Course Content

Introduction to basic concepts of computer-aided design
(CAD) as applied to mechanical engineering design
problems — Computer aided drafting in 2D and 3D
(parametric and solid modelling) using available CAD
software  packages (AUTOCAD, SOLIDWORKS,
CATIA... etc.) - Modelling and simulation of mechanical,
hydraulic and thermal systems using MATLAB/
SIMULINK software. Introduction to the finite element
method (FEM) with applications to simple practical
problems. Introduction to optimum design of mechanical
components and systems using CAD with applications to
simple practical problems.

References
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1.  Anupam Saxena and Birendra Sahay (2005), “Computer Aided Engineering Design”, Anamaya

Publishers, New Delhi, India.

2. Narayan, K. Lalit (2008). Computer Aided Design and Manufacturing. New Delhi: Prentice Hall

of India.
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Content of Specialized Requirement Compulsory Courses (32 Cr.
hr.) for Energy Engineering Program

Course Code: ENE301 Design of Solar Power Station and its Applications
@lﬁﬁhﬁj w‘ A8lal cidaaa e,yua’l

Contact Hours: 2 Lec. —2 Tut. - 0 Lab., (3Cr. hr.)
Prerequisite: ENE209

Course Content

Solar energy calculations- intensity- availability and

usability — Solar angles- inclination- shades equation
- Theory of the flat plate collector, transmission
trough glass, heat loss calculations and all parameters
related equation. Solar concentrators: Solar
Heliostat- Point concentrators- Parabolic through-
Fresnel concentrators. Thermal performance- heat
transfer coefficients- efficiencies — Solar collector
design — Solar concentrator array design. Design of
solar power stations with energy storage.

References
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1. John Twidell and Tony Weir, “Renewable Energy Resources”, 2nd Edition, Taylor & Francis,

2016.

2. Michael A. Laughton, “Renewable Energy Sources”, Taylor & Francis, 2013.
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Course Code: ENE302 Refrigeration and Air Conditioning Systems
o) 5l AL g &y puil) ila glala

Contact Hours: 2 Lec. — 0 Tut. — 2 Lab., (3Cr. hr.)
Prerequisite: ENE100

Course Content

Refrigeration methods — compression refrigeration

systems — refrigerants — absorption refrigeration
system — air refrigeration system — Introduction to
psychometric chart — air conditioning systems
(summer — winter — annual) - sensible and latent heat
loads — air conditioning equipment — air duct design.

References

1. John Tomczyk, Eugene Silberstein, Eugene Silberstein, Bill Whitman, Bill Johnsone,
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Refrigeration and Air Conditioning Technology”, Cengage Learning; 8th Edition, 2016.
2. F.C. McQuiston and J. D. Parker, "Heating, Ventilating, and Air Conditioning", 6" ed. New York:

Wiley, 2011.

3. Ronald H. Howell. "Principles of Heating, Ventilating, and Air Conditioning". 8" edition,

ASHRAE, 2017.
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Course Code: ENE305 Turbo-Machines Al 5 )

Contact Hours: 2 Lec. —2 Tut. — 0 Lab., (3Cr. hr.)
Prerequisite: ENE100 - ENE103

Course Content 28 s giaa

Basic thermodynamics and fluid for turbines-
classification of turbomachinery- Euler's
equation — Losses — Efficiencies — dimensional
analysis and similarity — one dimensional flow —
two dimensional flow — Axial, radial and mixed
turbines- Axial, radial and mixed compressors
and pumps-Performance curves —effects of
viscosity , compressibility and cavitation — fans
and blowers — water turbines.

References
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1. Seppo A. Korpela, Principles of Turbomachinery, 1% Edition, Wiley Inc., 2011.
2. Cesare Hall and S. Larry Dixon, Fluid Mechanics and Thermodynamics of Turbomachinery, 7th

Edition Butterworth-Heinemann Pub, 2013.

3. Turbines, Compressors and Fans, Yahya, S. M., Tata McGraw-Hill Publishing Company Limited,

New Delhi, 2002.

*hkkkhkhkhkkhkkkhkhhkhkhkhkkhkhhkhkhkhkhkhkhhkhkhkhkhhkhkhkhhrihhhkhkhhhhhhkhkhhhhkhkhhiihhhhhhhkhkhhhhihkhkhhiiihkhiikx

Course Code: ENE313

Contact Hours: 0 Lec. — 0 Tut. -0 Lab., (1 Cr. hr.)
Prerequisite: 96 C.H.

Course Content

The student should have at least 4 weeks outdoor

training in any related industrial organization that
work in the energy-engineering field. Between the
third and the fourth levels, students will spend
their summer vacation working in the energy
industry in Egypt or abroad gaining suitable
industrial experience. A complete account of the
experience is reported, presented and assessed.

References
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Course Code: ENE306

Contact Hours: 2 Lec. —2 Tut. — 0 Lab., (3 Cr. hr.)
Prerequisite: ENE206

Course Content

Classification of power stations — Analysis of

daily load — Storage and economy in power
stations — annual load - Performance
parameters - Steam power plant cycle —

Power Stations Technology
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Evaporators — Economizers — Condensers — | Slasaall — CLESAl — o) sell Slidune — il gall — (il
Pumps — Pipe lines — Boiler operation and |~ s Gk idaldll — i) sk s <Olaslly
performance — Different control systems — | — 2l oSl Seal — gooloall Gsals el dalse
Gas Power stations- Combined Cycle power all o Lo pls 8,80 - sl wl A8 aa] clalasy)
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station — Nuclear power stations operation | — ... 0. SO T T SR B mEeRe
and Contr0| &é&.\j\jw\fq‘j}.\no)ﬂ\u&ufﬁjjﬂ\a‘)ds}\

. .ﬁjdﬂ\ dana

References

1. Steam Turbine Theory and Practice, William J. Kearton, The English Language Book Society and
Pitman Publishing, 2003.

2. David Lindsley, John Grist, Don Parker, “Thermal Power Plant Control and Instrumentation: The
control of boilers and HRSGs, 2nd Edition, The Institution of Engineering and Technology Publ.,
2018

3. F.Beachand D. J. Littler, “Electrical Systems and Equipment: Incorporating Modern Power System
Practice (Modern Power Station Practice)”, 3rd Edition, Pergamon, 2014.
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Course Code: ENE405 Nuclear Plants Engineering 4l ciasal) duia

Contact Hours: 2 Lec. —2 Tut. - 0 Lab., (3 Cr. hr.)

Prerequisite: ENE206

Course Content 28 g giaa
Introduction to nuclear energy- Atomic and |- cleledyls sl clelil) — 4y 5 5l Al il
nuclear physics- interaction of radiation and | s=bl dsdadll — iy ol LAY ) LY Alile
matter- Nuclear reactor operation- reactor | #lal Slbuall — Saill (3 aa il 5 AL
components- nuclear cycles- neutron diffusion |~ ‘f"w’ﬂ”‘ ALl e palddll - ol 3l
and moderation- Prompt and delayed neutrons — I3 Jelial ghaie Jaly s fpall @558 o Jsanl

. a5 8 Sl Ll Claa — andl SN salY)
Design of reactor core — Effect of reflector on | 2 & S 288 s — sl S ol

. . deladll 3,8 — delid) aaaiy didad (ool — 28l

fuel saving — Heat transfer calculations across . . o cle sl e

L sl delidl SalanS — Gl gl de ju diagds

fuel rod gnd coolant - Reactor shielding- Fuel | -y s cuabdl ol il il K8a3),

reprocessing and waste dlsposal-_ Reactor | i il Ly gLty e Aleal) — Jelial

Ilce_nsmg and safety- Economics  and | i, laiyi edlelidl — 55l dadaVl a5 sl £l

environmental concerns. o5l clelaall Gla¥) s Sl il —

References

1- Dean Kyne, “Nuclear Power Plant Emergencies in the USA: Managing Risks, Demographics and
Response”, 1° Edition, Springer, 2017.

2- Riidiger Meiswinkel, Julian Meyer, Jiirgen Schnell, “Design and Construction of Nuclear Power

Course Code: ENE406 Hydro Power Plants 4zl g sl 48Ual) cilasa

Contact Hours: 2 Lec. —2 Tut. — 0 Lab., (3Cr. hr.)

Prerequisite: ENE209

Course Content Rl (g giaa
Introduction — Hydro power - Advantages and | s 5 <l jaes — duilall d8Uall Jliul 3k — daia
drawbacks of hydro power stations: Social, | cills oaciaadl I — 4y 5685 el 5,0l Cillass
Environment and Economy impact of hydro |<tbsell dee d)kis (sde — ool
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power station — sizes and capacities of hydro
power stations — losses — efficiencies — similarity
and non-dimensional groups — water turbine types
(Pelton, Turgo, cross-flow, Francis, Kaplan and
different axial turbines) — selection, Installation,
operation, characteristics curves - Mini hydro
power plants.

References
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1- Luis Rodriguez and Teodoro Sanchez, “Designing and Building Mini and Micro Hydro
Power Schemes: A Practical Guide”, Practical Action Pub., 2011.
2- David M. Clemen, “Hydro Plant Electric Systems”, PennWell Crop Pub.
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Course Code: ENE322

Wind Energy Engineering and its Applications

il 5 1) A6l Auwsia

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr. hr.)
Prerequisite: ENE209

Course Content

Introduction to power production from wind resources-

Historical uses of wind resources- The earth’s wind
systems- Physics of wind power- Classification of wind
turbines- Aerodynamics of wind turbines- Analysis of
wind turbines performance- Large scale turbine farms-
Wind energy for water Pumping-Commercial
development- economics, maintenance and
environmental impacts. Energy storage for wind energy
systems.

References

28 ¢ giaa

Tl sabian e el Sl s 5 sl il dania
3OS 2l s — 1 alasiad g U —
5 Aaphy daall) bl — A Y
1Ssalian 5l — bl i 5 G — = )
el bl il — Al i
gl clin i g le — gLl iy
— olaall gl #l ) A8 aladia) — el )
Llhay clolaily  golaidy) kil
plaai) — 2agll e W il -~ ) cliy
ol A o 533 3kl

1- James F. Manwell, Jon G. McGowan, and Anthony L. Rogers, “Wind Energy Explained: Theory,

Design and Application”, 2" Edition, Wiley, 2010.

2- Bin Wu, Yonggiang, Navid Zargari, and Samir Kouro, “Power Conversion and Control of Wind

Energy Systems, 1% Edition, Wiley-IEEE Press, 2011.
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Course Code: ENE408

Contact Hours: 2 Lec. —2 Tut. — 0 Lab., (3 Cr. hr.)
Prerequisite: ENE206

Course Content

The fundamental science and technology of desalinating

saline water to overcome water scarcity and ensure
sustainable water supplies. Water scarcity and
desalination - Saline water properties -Fundamentals of
desalination -Thermal desalination processes (Multi-
Stage Flash-MSF, Multi Effect Distillation-MED- and
Vapor Compression- Membrane desalination processes
(Reverse  Osmosis-RO-  Electro- Dialysis-ED) -

Design of Water Desalination Systems

nnnnnn
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Alternative driving energies (solar and nuclear) and
Future Technologies (H-DH, MD, FO, CDI, NF) -
Desalination problems (scaling, fouling, corrosion), and
their mitigation. Process Calculations and performance
parameters of the main desalination processes.

References
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1- Nikolay Voutchkov, “Desalination Engineering: Operation and Maintenance”, 1% Edition,

McGraw-Hill, 2014.

2- Abraha Woldai, “Multi-Stage Flash Desalination: Modeling, Simulation, and Adaptive Control”

1st Edition, CRC Press, 2015
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Course Code: ENE415 Graduation Project-1 1- g AL £ g da

Contact Hours: 0 Lec. —0 Tut. — 12 Lab., (4 Cr. hr.)
Prerequisite: 114 C.H.

Course Content

Students work in groups throughout the part of graduation

project to design, model and plane the activity of the
project. This is based on a proposal approved by a
member Department staff. The group is required to
develop the proposal as a Product Specification and
Quality Plan, in collaboration with the Supervisor acting
as client. It must also keep full records of the subsequent
design, manufacture and test project in compliance with
industrial standards. Prepare a sub-report containing the
full details of the design, model, and plane of
implementation.

References
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Course Code: ENE416 Graduation Project-2 2- g AL £ g e

Contact Hours: 0 Lec. — 0 Tut. —12 Lab., (4 Cr. hr.)
Prerequisite: ENE415

Course Content

Students of the same groups approved in ENE415,

should be work to implement, test, modify the design,
and finally submitted a working product. This course
focus on the implementation stage of the project output
product. Testing of each item based on the standard used
within the design phase. Modification of each item or
part that does not fulfil the required specifications. The
group is required to develop a final report, following all
of the technical report specifications that contains full

28 ¢ giaa
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details of the design, modeling, implementation, testing,
and result analysis.
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Content of Specialized Requirement Elective Courses (16 Cr. hr.)
for Energy Engineering Program

Course Code: ENE407 Geothermal and Waves Energy  g)sa¥lg oa¥) ol 43la

Contact Hours: 2 Lec. —2 Tut. — 0 Lab., (3Cr. hr.)
Prerequisite: ENE209

Course Content 284 (g giaa
Introduction — Geothermal energy resource — | aall zl) Clase — (¥ Gl 48a jalas — deaia
Power Plants using Geothermal Energy — |4 ahasiuy Akl cillaas el s Jiedi— G )Y bl e

Geothermal Plants operation and performance | Gk guall plaiul 2Uall 0 585 Cillasa — (Y1 Gl

— Wave velocities — Energy contents of waves | 85 ¢ sise—glsedl de ju— ol 7l ol a2l 3 5

— energy transport in wave — significant wave | ~ C:";j:* “t““&w : ”a‘\ :"S j;“ ; {;*” é‘f‘ ‘-i
; _ B —glse¥) Sluls — aa 93 glsd) gla ) on

helgr][t_ wave measurements Seasonal sl ALY Lo Un 53055 Aokl )l
variations.

References

1- William E. Glassley, “Geothermal Energy: Renewable Energy and the Environment”, 2"
Edition, CRC Press, 2014.

2- Johannes Falnes, “Ocean Waves and Oscillating Systems: Linear Interactions Including
Wave-Energy Extraction”, 1st Edition, Cambridge University Press, 2002.

B R R o R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR R R R R R R R R

Course Code: ENE324 Fire Fighting Systems ~ (&i_all slik) ala

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr. hr.)

Prerequisite: ENE103

Course Content 28 g giaa
What is the fire — What is the firefighting system | JLaiil 5 4l Glilasll Kaalins ge i - (3 jall i
— Know How to read the arch drawings for | <l Suslis - Gajall ksl ol pall Ao slaa - gl
buildings — Classification of occupancies — Types | &3 & Slall - el e 3)al Jamls
of sprinkler systems — Design sprinkler system for | s O3l dals slsall A GlaV1 - 4 seS)
the buildings — Mechanical air foam system — | % “L“’L‘“ prast ‘3‘)‘“‘“‘“5“ - “ﬁt“““
Twin jet units systems — Wet-pipe sprinkler it o aell 3585 Tl hioslsall - o)

system — Hydraulic calculations.

References
1- Ronald R. Spadafora, “Fire Protection Equipment and Systems (Brady Fire)”, 1% Edition, Pearson,

2014.
2- Robert M. Gagnon, Design of Special Hazard and Fire Alarm Systems”, 2" Edition, Thomoson

Delmar Learning, 2007.
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Course Code: ENE328 Hydrogen Energy and Fuel Cell Technology
3585l DA L o1 53S0 9 (i g ¢d) 4B
Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr. hr.)
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Prerequisite: ENE209
Course Content 284 (s siaa

Knowledge of hydrogen chemistry — The
hydrogen economy - Basic chemistry of
hydrogen and hydrogen safety — Hydrogen
production methods — Hydrogen production
from natural gas — Water electrolysis and chlor-
alkali electrolysis — Hydrogen storage methods —
Hydrogen distribution — Hydrogen uses —
Hydrogen fuel cells, ICE, and gas turbines. Fuel
cell kinetics and catalysis — Fuel cell materials
and operational —Fuel cell types and applications
— Calculating output voltage — Calculating
maximum output voltage — Effect of temperature
and operating pressure on output voltage- Geo-
political, social, and environmental aspects.

References
1_
Wiley-VCH, 2015.
2_
3_
Edition, Wiley, 2016

— Omsovedl clbolaBl — Gaagouedl slaeS
— daa e dalaill s cpa g el Ay el
Dl e o s onedl g — G s el Zll 55k
slall (eI Jalaill (e Cm g gl L1 — (apalall
Gk — e soued) (333 Gk — SN LSl
— Ooded) clebaiinl — Gagongdl s
PAERN I [SEN  C { RRp TP L YVA | RN REG
el (a5 el aladinl — 4 el Sl ) 5l
Taadinad) Al g 2 8 I LA (o 3 3 g8 6l LA
S 5 5 il 2 sall 5 LSaliyd o 55 - Lgrainal 3
*EEON AT E P P T I ES
da g darall g ol il W8S A Leilaladsal
o — 358 0 LD £l dilall D) — 5 ) sl

e (il Ol A5 A o eS¢l

Agata Godula-Jopek and Detlef Stolten, “Hydrogen Production: by Electrolysis”, 1% Edition,

Ram B. Gupta, “Hydrogen Fuel: Production, Transpot, and Storage”, 1% Edition, CRC Press, 2008.
Ryan O’Hayre, Suk-Won Cha, Whitney Colella, and Fritz B. Prinz, “Fuel Cell Fundamentals”, 3
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Course Code: ENE329

nnnnnnnnnnnn

Design of fluids transportation Systems

é\}d‘dﬁ&h}ﬁl«ﬁa&

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr. hr.)
Prerequisite: ENE103
Course Content

Classification of pipes — Codes and Standards —

Friction losses in pipe networks — Selection of
piping systems — Design Concepts — Installation
of piping systems — Cost analysis — failure
detection — Water piping systems- oil piping
systems— gas piping systems -  Mechanical
Irrigation system — irrigation network control
systems.

References

284 (s siae

Aabail — @A) e Aleal) dadail — elall il ol
ol Aadatl —  Sleall 8 Aeadd) il - A il ge
— elleall o il S il sl — 5
4 sl olpall dakail — (5 laall 5 o puall Calil Akl
bl 85 sl — ASLdl paad ge — jacY sliag
Gad Sl Ja il — Lo gradd) ol sl J8 il
il Lo g 5 dlal) Lo gaal)

1- Pete Melby, “Simpleified Irrigation Design”, 2" Edition, Wiley.
2- Peter Waller and Muluneh Yitayew, “Irrigation and Drainage Engineering”, 1* Edition, Springer,

2016.
Course Code: ENE333 Pumps and Compressors gl g cliuaall
Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr. hr.)
Prerequisite: ENE103
sadinall Cile Ll el 78 sl Ll
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Course Content 28 s giaa
Pumps classification — Pumps arrangements — | 4 sall) 4Suliall kel pall — el gl Caias
Euler's equation — Effect of exit angle — Losses — | ) &Y axe — &l — ela¥) (Aalisa) 5 4 jlaill
Pumps performance — Similarity — Pump | %225 Asl5Y) 4 s bl sall — Abpal) — Cliald)
selection — Cavitation Thomas’s factor — Net | =¢'>= X @& ---“d“‘ﬂ‘f“’ﬁ‘ *f‘*ﬁi“} 83 )
positive suction head — Pump control — Positive | (&) A — Al sl - dpail) — B 310 515

. | s = dag) saall a5l — cilaalall — claY)
displacement pumps — Rotary pump — Operation st Gl )l L4 o ol e i o

and maintenance - Troubleshooting — Examples o
of industrial application. Classification of o5ma— Llina (558 ) i3S al 53 L )
compressors- Dynamic Compressors é})ﬂ\ Ausl 5 by Alsbee - il (s 5 “(
Performance  —  Positive  displacement | _ JiLall — cilacadl olol — adlaall — i M ase il
compressors — Rotary compressors —Cooling and | sl fle — Logi Jabas | cagSill — ciliiad) sl
lubrication of compressors — Sealing oOf | &ashial aie — [((sthaall g ZUall ) a gall L)
compressors — Methods of performance | — Ol e M5l o douasill — Joadall ddass

improving. Compressors Performance — Positive | s s2all mesi — Claamdl juast - Sal

displacement compressors — Rotary compressors | s« Siawadl - Jae ¥l -clialdl - (o Al a3l 5
cliad) (485 &) sl laie) Ao i Aal Y

— Compressor Selection — Cooling and - |t |~ ) 5l
. . . S ClAcaal)l — Ady I A g jlall © Al 3
lubrication of compressors — Sealing of | .~ Wy el Y S” ) s

- hods of performance| * O — < ‘1_x o = (gasad]
compressors Metho p e b)) il e A8 eyl
improving.

References

1- Igor J. Karassik, Joseph P. Messina, Paul Cooper, and Charles C. Heald, “Pump Handbook”, 4™
Edition, McGraw-Hill Education, 2007.

2- Anthony Glampaolo, “Compressor Handbook: Principles and Practice”, 1% Edition, CRC Press,
2010.

Course Code: ENE341 Special Topic in Energy Engineering -1
1-&@\@&‘_’5%&)‘)&

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr. hr.)

Prerequisite: ENE206

Course Content Al (¢ giaa
This course content will be specified by the course | dua siac J3A e el 1o (g giaa daad
teacher according to new trend in energy systems | 3l & 05 O o puoalh LG (e il
and national and international  market | s Sl YL Ahaddl Bsaleal) e sl
requirements. In addition, the student capabilities | ¥ »lhas ) (o s il AL e shic
and pre-studied courses will be considered. In case | 7' “ssell Slllsiall yas3 &y ¢ e St
of needed prerequisites courses, the teacher should | & 22! e e e 2l .""M‘,ijj 5
specify it before registration stage. P 0 o il Blee

References

Course Code: ENE342 Special Topic in Energy Engineering -2
Z-Ew\hﬁﬁuéual&JJL
Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr. hr.)
Prerequisite: ENE206
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Course Content
This course content will be specified by the course

teacher according to new trend in energy systems
and national and international  market
requirements. In addition, the student capabilities
and pre-studied courses will be considered. In case
of needed prerequisites courses, the teacher should
specify it before the registration stage.

References

28l o giaa

L e A G Al 13 (ssiae i S
wlo @ oS o Ge puonlh G el
skl ol YL Al Basied) Cle g sall
Gl olae af oadias ) AUl cleghie
cal gl Al Sllliall aaas 5y o e saaaial)
el Jmnly sy (o g Gl U 8 s il 58
ol it B Qe Dolee Ty
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Course Code: ENE346 Maintenance of Energy Systems

Contact Hours: 2 Lec. — 0 Tut. - 0 Lab., (2 Cr. hr.)
Prerequisite: ENE209

Course Content

Types of Maintenance  programs —
Maintenance  Management and  Safety
Considerations — Maintenance management —
Maintenance of Common used Equipment’s —
User Safety Considerations

References

FEIRIRAPET

284 (s siaa

— Al gl - Dlall aud il gy Dluall iy
plasin) Ailuall 4l z 3l Dluall dae g Jaglads
alasiuly lpall zila Aluall byhds 4 Y1 sl
Alian ) Calld)- sl aladiuly JLad) adade Calal)
el 5 g Sl Alpall CallSs Ailuall 8 Lilalaiu

Course Code: ENE421

nnnnnn

Hydraulic and Pneumatic Control Systems

48l g gl 9 Ala gail) i) gally aSail) ali

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr. hr.)
Prerequisite: ENE103

Course Content

Introduction to fluid power - Hydraulic principles

- Fluid for hydraulic systems - Fluid control valves
- Hydraulic pumps - Hydraulic motors - Auxiliary
hydraulic devices - Hydraulic circuits and
applications (hydraulic coupling and torque
convertor .....etc.) — air preparation and
component — Pneumatic circuits and applications
— Basic electrical control for fluid power circuits
— Fluid logic control systems. Two class periods
and One three-hour lab period.

References

‘ A s giaa
£ — by el il — Jpudl 5,08 Aadia
o8 Sl Cilalaca — A& 5 jugll ALl Al i s
¥ PO I W< VP RCH FRSON | R VA (I DN X
50 — baeluall A0 5 50l 3 3eaY) — S5 50l
Gk — il gl 4l sel) Aalaill) — A8 5 yugll oSl
— Ll g dile saill aSadll g0 — ) sell ypians
A 5 yel) 53l e Raniiond) A gl oSl i 53
O palane — Al gaill 5 4S5 Hgll dalaiall i) sall —

Adlas 3 pualae o (5 ks

1. Rabie MG. Fluid power engineering. New York, NY, USA: McGraw-Hill; 2009
2. Pinches, Michael J., and John G. Ashby. Power hydraulics. Prentice Hall.
3. Esposito, Anthony. Fluid power with applications. Prentice-Hall International, 2009
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Course Code: ENE422 Control of Energy Systems — 48Uall alai & asail)

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr. hr.)

Prerequisite: ENE204

Course Content A4l (5 giaa
Review of automatic control system requirements | oSsill claghio — V) oSadll cliulal dxa) e
— control systems in conventional power stations | &Saill dell — 4kall £l cllse g3 dediiel
— control system of wind energy generators — |~ il Auloall Akl clbae (3 dexdiudl)
control of photovoltaic power generation plant — e — Apsall) LA sy (oSl e sl

automation of bio-fuel generation and utilization | 33" SRl Ge &8Uall Uil Slas s 8 oSt Ak
units Asaaidls

References

1. Norman S. Nise, “Control System Engineering”, Wiley, 7th Edition, 2015.

2. Farid Golnaraghi, Benjamin C. Kuo, “Automatic Control Systems”, 9t Eq, Wiley, 2010
3. Katsuhiko Ogata, “Modern Control Engineering”, 5™Edition, Prentice Hall, 2010.
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Course Code: ENE423 Refrigeration and Air Conditioning Loads estimation
£ 58 i g 3 5l Jlaaf cilila

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr. hr.)
Prerequisite: ENE206
Course Content A s giaa
Introduction — Solar radiation — indoor and | 4l sl Jlea¥! - daa Al s Al sl Lo g i - dadia
outdoor design condition — external thermal | «baa ¥ s G215 Ol se o) sl deall s a0
loads — internal thermal loads — heat gain | %V ¢l den (ouedll plad¥) 4o ) all Jeal
through air ducts — heat transfer through | eb=¥! cosbldl sl & ladl Jueadl — oy il
contact surfaces — cooling load calculation d:)z “:‘S:: ci“)j‘dh@‘i@fu‘j\‘ifj\}é?ﬁ:

: : ; PFOP Gk -Axils 8) -
Irgzgéo:pp“;zz:)gn?ratlon and air conditioning 1 sel a5 3001 Jaal it -3 ) e

References

1. John Tomczyk, Eugene Silberstein, Eugene Silberstein, Bill Whitman, Bill Johnsone,
Refrigeration and Air Conditioning Technology”, Cengage Learning; 8th Edition, 2016.

2. F.C. McQuiston and J. D. Parker, "Heating, Ventilating, and Air Conditioning", 6" ed. New York:
Wiley, 2011.

3. Ronald H. Howell. "Principles of Heating, Ventilating, and Air Conditioning". 8" edition,
ASHRAE, 2017.
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Course Code: ENE424 Photovoltaic Systems — 4swadll LDAY akii

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr. hr.)
Prerequisite: ENE209

Course Content oAl (g gina
Introduction to photovoltaic technology- History of solar | ;e el el al g G )i — dadia
electricity- current markets and industry status- basic electrical | 3ol Als — dpadll 48l
theory and other considerations necessary for solar electric | s Je Gaudl JUd) s 4N
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— el AN e el Sl
— peedll LB Jee ool

systems- Principles of solar cell operation- structure, electrical
and optical characteristics- equivalent circuit- Crystalline

silicon solar cells- Thin film technologies for PV- Energy | 4w el (alsdlly S il
production by a PV array- Energy balance in stand<alone PV | 3_dlall — dsualll LIAN 44 guzall
systems- Standards, calibration and testing of PV modules and | L&l — Q8IS dy <)

liall e LDAN — d\..\...u..g_)ﬂ\
C Clhgheadll sSE — g
Jrea sill — USAN jLial s 5 pilas

solar cells-PV system monitoring - Installation and utility-
connected and off-grid Photovoltaic (PV) systems- Electric load
analysis- system and component design and sizing- system
sitting- shading- electrical and mechanical system configuration

- Safety, electrical and building code compliance of with system | & slhaall  daluadl clles
installation. LJhall @l e
References

1- Roger A. Messenger, Amir Abtahi, “Photovoltaic Systems Engineering”, 4" Edition, CRC Press,

2017.

2- Weidong Xiao, “Photovoltaic Power System: Modeling, Design, and Control”, 1% Edition, Wiley,

2017.
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Course Code: ENE455

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr. hr.)
Prerequisite: BSEOO7-ENE206

Course Content

Introduction and overview — project implementation

concepts — waste to energy technology — solid waste
composition and quantities — waste flow control — selecting
the facility site — energy and materials markets — permitting
issues — procurement of waste to energy systems —
ownership and financing of waste to energy facilities —
operation and management of waste to energy facilities.

References

Waste to Energy Conversion

Qs ) cllidl) gy eas

A s giaa
olaldall e A8l (adlatal (3 ylal dadia
Glaliall Caieat — doleell sda 2t (galia
BN Jae clea - @S, Al
G snd A o - aBsall lal — i)
Al e Gl et — Claliall g a8al)
3l — N goball ASle paay —

Al ) claliad) G st cillee

1- Efstratios N. Kalogirou, “Waste to Energy Technologies and Global Applications”, 1% Edition,

CRC Press, 2017.
2- Marc J. Rogoff and Francios Screve,
Implementation”, 3" Edition, William Andrew, 2019.

“Waste-to-Energy: Technologies and Project
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Course Code: ENE426

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr. hr.)
Prerequisite: ENE206

Course Content

Electricity demand side variability — peak loading — Base

load — Renewable energy supply side variability and
intermittency: wind, solar, hydro, wave, And tidal —
Physical storage media: Compressed air, Electrochemical
cells — hydrogen — Batteries: Lead acid, Ni-metal hydride,
Lithium ion — Fuel cell: Polymer electrolyte membrane,

nnnnnnnnnnnn

Design of Energy Storage Systems 48Uall ¢ A cila glila avanal

QA4 ¢ giaa
Jeall Wadiy eLgSll Jlaal s
Gl e — el Jas — il
Ll 5 a3l ae L e CaSUiAL 3axaal)
dady May — el e 5,8 Leellati)
Aplall Aally LMy dpuadl) 28U
Ly 358 50 LA dagida — 2] ) A8l
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Alkaline, Phosphoric acid, Molten carbonate, Solid oxide,
and Regenerative. Fuel cell applications: Transport,
Combined Heat and Power — Super capacitors — Small-
scale storage systems: flywheels and springs — hydraulic
and pneumatic accumulators — continuous and standby
uninterruptible power supplies — Large-scale storage
solutions: hydro pump, compressed air, underground gas
reservoirs — Energy storage economics — Environmental

implications of energy storage.

References

WA — Lgriae ol ga — a8l o335
Gl — Gansoue — AilaS S
Sl g calaladinl 8 cilinks — Leel ol
S — (sl Al iy 5l jall s Jaill
daudl3 praall 8Uall o A5 ala3 -y g
— aaall Bl A8l (a8 Ak
sl Ll - Al e clala)

Al e d8all ) 535

1- Alfred Rufer, “Energy Storage: Systems and Components”, 1% Edition, CRC Press, 2017.
2- Patrick T. Moseley and Jurgen, “Electrochemical Energy Storage for Renewable Sources and Grid

Balancing”, 1 Edition, Elsevier, 2014.
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Course Code: ENE441

Special Topic in Energy Engineering -3

3-&3@\@&‘}3%&)‘)&

Contact Hours: 2 Lec. — 0 Tut. - 0 Lab., (2 Cr. hr.)
Prerequisite: ENE206

Course Content

This course content will be specified by the course
teacher according to new trend in energy systems
and national and international = market
requirements. In addition, the student capabilities
and pre-studied courses will be considered. In case
of needed prerequisites courses, the teacher should
specify it before the registration stage.

References

284 (s siaa
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Course Code: ENE442

Special Topic in Energy Engineering -4

4- Blal) duain B Lald ) e

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr. hr.)
Prerequisite: ENE206

Course Content

This course content will be specified by the course

teacher according to new trend in energy systems
and national and international = market
requirements. In addition, the student capabilities
and pre-studied courses will be considered. In case
of needed prerequisites courses, the teacher should
specify it before the registration stage.

References

28 ¢ giaa
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Course Code: MDE420  Vibration and Acoustics Control sl gall g < ) 35ay) A8 asadl)
Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr. hr.)
Prerequisite: ENE204
Course Content 28 s giaa
Introduction — Free response of SDOF systems — | du) o — leiu ) dreal s L80S0l @l 31 50 datia
forced vibration of SDOF systems — Transient | AS_all 4 s Zaalal 4, il 5 5 all <l 51 i3 4ldas
response of SDOF systems — unforced MDOF |- Asidls el <) ¥l — dolall dala¥)
systems — Harmonic force applied to MDOF | 0= 33aie &uills s all i3l 5iadl lias ) 2
systems — Vibration in continuous systems — f‘“‘ﬁ ) M" ‘_‘.“‘M 4'{3‘”?” ekl B fsﬁj !
. . . . Al o Glapkd — dliaiall 4adasdd <l ) pia s dgdidas
propagation of sound waves in solids and fluids — e 8 fasia — I pSall il a3 Y]
interaction between vibrating structures and sound ";& § pmlan 5 ok oy :j :L;;\
— methods of controlling vibrations and sound ' T E g

waves.

References
1- J. David Irwin, “Industrial Noise and Vibration Control”, Prentice Hall Pub.
2- Jian Pang, “Noise and Vibration Control in Automotive Bodies”, 1 Edition, Wiley, 2018.
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