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Ain Shams University — Faculty of Engineering

Internal Policy/Procedures and Curriculum Plan for Under<«Graduate
Credit Hour Engineering Programs

The following article(s) included in to the current Internal Policy/Procedures of the
Faculty of Engineering Under<Graduate Programs are revised:

Chapter 2

Bachelor of Science Degree
Article (5)

Ain Shams University, upon the request of the Faculty of Engineering Council,
awards the Bachelor of Science Degree (BSc) in one of the following Majors/Minors:

Civil Engineering

Structural Engineering

Water and Hydraulic Structures

Public Work

Building Engineering (Credit Hour Program)

e 6 o o ..o

N

Architectural Engineering
Architecture
Urban Planning and Design

Electrical Engineering

Electrical Power and Machines

Electronics and Electrical Communications

Computers and Systems

Communication Systems Engineering (Credit Hours Program)
Energy and Renewable Engergy (Credit Hours Program)

e o o 0 0o W

Mechanical Engineering

Production Engineering

Mechanical Power

Automotive Engineering

Mechatronics

Materials Engineering (Credit Hours Program)
Manufacturing Engineering (Credit Hours Program)

e o o 0o 0 o N
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The following articles are added to the current Internal Policy/Procedures of the
Faculty of Engineering Under<«Graduate Programs

Chapter 4

Under<Graduate Credit Hours Engineering Programs

Article (39): Credit Hours Programs Mission

Ain Shams University Credit Hours Engineering Programs seek to prepare the graduates
with outstanding scientific and technical competence in nontraditional and advanced
engineering fields to enable them to participate in the various development aspects of the
country.

The programs aim at graduating engineers with broad background in both theory and
practice, as well as proficiency in multidisciplinary engineering fields. In addition, the
programs attempt to build up design skills, communication proficiency, and
ethical/professional responsibilities in the graduates.

Article (40): Contributing Departments
Faculty members in the College of Engineering Departments contribute in teaching different
courses in the Credit Hours Engineering Programs as follow:
1. Engineering Mathematics and Physics Department: courses start with EMAT, ECHM,
and EPHS.
2. Civil and Architecture Engineering Departments: courses start with BLDG and/or
ENGR
3. Electrical Engineering Departments: courses start with COMM and/or ENGR
4. Mechanical Engineering Departments: courses start with MATL, MANF and/or ENGR

Article (41): General and Humanities Courses

The Credit Hours Program Council may assign faculty members from any
department to teach courses starting with HUMN. Faculty members from other
Colleges may also be assigned to teach these courses by the Council.

Article (42): Enrolment Requirements

e Students with High Schools Diploma (Thanaweya Ammaa and/or equivalent
diplomas) may apply for admission/enrolment in the Credit Hours Engineering
Programs after being accepted in the Faculty of Engineering (ASU) based on the
rules yearly set by the Higher Council of Universities.

e The Credit Hours Engineering Program Council sets the rules of admitting students
to the programs considering the student requests and basic egalitarianism principle.

o The Credit Hours Engineering Program Council may assign basic engineering and/or
science courses (maximum two courses) to the student as an admission
prerequisite. The courses are counted as zero credit courses and are not included in
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the GPA of the students. The Council will set the policy/procedures for assigning
these zero credit courses.

Article (43): Program System

e The Programs follow the credit hours system: Once credit hour is generally
equivalent to a one hour weekly lecture (theoretical) or two hours weekly Lab
work.

e All offerings in all courses of the Credit Hours Engineering Programs are
performed in English. The student professionancy in English is checked by the
College via a placement test. If the student did not achieve the required score in
this test, he/she must enrol in the English Language Course offered among the
Humanities courses.

Article (44): Term Duration and Enrolment/Registration Time
¢ The academic year is composed of three semesters
o Fall Semester: starts around the 3" week of September and lasts for 15
weeks.
o Spring Semester: starts around the second week of February and lasts for
15 weeks
o Summer Semester: starts in July and lasts for 6 weeks.

e Enrolment in the programs starts two weeks before the Fall Semseter starts after
fluffing all the programs requirements as set by the Program Administration
Council.

e Registration for any semester takes place within two weeks before the starting
day of the semester. Registration is not final till the full tuition fees are paid.

e Registering courses within the Summer Semester is optional.

Article (45): Program Study Duration

¢ An average student may finish the program requirements in 10 semesters (5 years),
based on registering and passing 18 credit hours per semester. Students may finish
the requirements in a minimum of 9 semesters by registering courses in the summer
semesters.

e The maximum allowed study duration in 16 semesters after which student is expelled
from the programs. Subject to the approval of the program council, student may
re<enrol into the program with a maxim of two«third of the total credit hours of the
program (120 credit hours).

Article (46): Tuition Fee

o Tuition fee, set per credit hour, are specified yearly by the program council and
approved by the University administration. The tuition fee may be increased 5% to
10% yearly, following the rules set by the Higher Council of Universities.

e Student must pay the tuition fee set by the program council and approved by the
university council. He/she will pay the same tuition fee throughout his program.

e Tuition fee are paid every semester based on the number of credit hours registered
by the students. The minimum number of registered credit hours per semester is 12
credit hours, unless the number of credit hours required for the fulfilment of the
degree is less than that.
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e Tuition fee for the Summer Semester is based on the number of credit hours
registered by the students with no minimum.

Article (47): Registration Terms

o A student may register for a maximum of 18 credit hours in the Fall or the Spring
Semesters and a maximum of 8 credit hours (maximum two courses) in the Summer
Semester.

e Students listed on the Dean’s List (GPA 3.6 and higher) may register in 21 credit
hours in the Fall or the Spring Semesters.

e Students on probation (GPA less than 2.0) cannot register in more than 12 credit
hours per semester.

Article (48): Degree Requirements

e To obtain the Bachelor of Science Degree in Engineering Sciences, student must
successfully complete 180 credit hours in one of the credit hour programs according
to the terms listed in Article 49. The minimum graduation GPA in all programs is 2.0.

e A graduation project is an essential part of all the program requirements for
graduation. The graduation project may be completed over two semesters, as per the
program’s curriculum.

e Students must perform Co«op summer training for a minimum of 8 weeks. The
summer training may be continuous in one summer semester or divided over two
semesters. Training must be performed in an industrial facilities related to the student
program under the direct supervision of the student academic advisor. The student
must submit a detailed report approved by his program director after completing his
Coc¢op training according to Article 49.

e An entrance English language exam is mandatory for all student. Passing the
exam will allow students to take the ‘Technical Writng and Communications’
course. Not Passing the exam will necessitate that students take the English
Language course and have to pass it without adding its credit to the GPA

Article (49): Programs’ Requirements
491 Building Engineering Program
¢ University Requirements: 18 credit hours (elective courses) in general education,
humanities and social studies. A list of courses is available for these courses.
o College Requirements: 45 credit hours (compulsory courses) in basic science and
general engineering.
e Program Major Requirements: 102 credit hours (compulsory courses) in all
requirements of the program Major.
e Program Minor Requirements: 15 credit hours (elective courses) in one of the
minors offered by the program and selected by the student.

492 Materials Engineering Program
¢ University Requirements: 18 credit hours (elective courses) in general education,
humanities and social studies. A list of courses is available for these courses.
o College Requirements: 45 credit hours (compulsory courses) in basic science and
general engineering.
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o Program Major Requirements: 101 credit hours (compulsory courses) in all
requirements of the program Major.

e Program Minor Requirements: 16 credit hours (elective courses) in one of the
minors offered by the program and selected by the student.

49¢3 Communications Systems Engineering Program

¢ University Requirements: 18 credit hours (elective courses) in general education,
humanities and social studies. A list of courses is available for these courses.

¢ College Requirements: 45 credit hours (compulsory courses) in basic science and
general engineering.

e Program Major Requirements: 96 credit hours (compulsory courses) in all
requirements of the program Major.

e Program Minor Requirements: 21 credit hours (elective courses) in one of the
minors offered by the program and selected by the student.

49«4 Manufacturing Engineering Program
¢ University Requirements: 18 credit hours (elective courses) in general education,
humanities and social studies. A list of courses is available for these courses.
¢ College Requirements: 45 credit hours (compulsory courses) in basic science and
general engineering.
e Program Major Requirements: 105 credit hours (compulsory courses) in all
requirements of the program Major.
e Program Minor Requirements: 12 credit hours (elective courses) in one of the
minors offered by the program and selected by the student.
49¢ 5 Energy and Renewable Energy Program
¢ University Requirements: 18 credit hours (elective courses) in general education,
humanities and social studies. A list of courses is available for these courses.
o College Requirements: 45 credit hours (compulsory courses) in basic science and
general engineering.
e Program Major Requirements: 105 credit hours (compulsory courses) in all
requirements of the program Major.
e Program Minor Requirements: 12 credit hours (elective courses) in one of the
minors offered by the program and selected by the student

Article (50): Academic Advisor

e Every student is assigned to an Academic Advisor who is one of the faculty
members.

e The Academic Advisor follow:up his student’s performance, assist him in registering
courses, and request to place any of his student under proportion for any semester
limiting the number of registered credit hours for his students to 12 credit hour in this
semester.

¢ Academic Supervisor may ask the student to repeat courses which he/she already
passed or ask him/her to register in new additional course to raise his GPA to that
required for graduation.

Article (51): Registration Procedures
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e Student register in every semester after fulfilling the registration terms (Article 47).
Students must consult his Academic Advisor before registering in any semester.
Registration should be completed within the dates specified in Article 44 and
announced every semester by the Programs Council. Registration is not approved till
the student pays the full tuition fee.

o Late registration is not approved unless there is a vacancy in the courses. Late
registration fee may apply, in addition to the normal tuition fee.

e Students may not register in any course without fulfilling all its pre<requisites.

e Students may register as an audit in any course provided that there is a vacancy in
this course after registering all regular students. Auditing a course does not give any
credit to the student.

Article (52): Add/Drop courses and/or Withdraw Terms

e Students may add and drop courses in the first two weeks of Fall/Spring Semesters
and the first week of the Summer Semester. Add/Drop course(s) should not violate
the minimum and maximum number of credit hours registered per semester as
defined in Article 47.

e Student may withdraw from any course within the first 8 weeks of the semester (first
four weeks for the Summer Semester). Tuition fee will not be refunded to the
students in such circumstances. The student gets a W«grade in this course and must
repeat it in a following semester and re«pay its tuition fee.

e Student who wants to withdraw from a whole semester should submit a request to
and get an approval from the program administration. This request should be signed
by the student Academic Advisor. The student will repeat all the courses from which
he/she withdraws in a following semester after re<paying the tuition fee.

e The student who fails any course must repeat this course and re«pay the tuition fee.

Article (53): Passing Courses

o A student must get a minimum D Grade in order to pass a course that is not a
pre<requisite to any other course.

e A student must get a minimum C Grade in order to pass a course that is
pre<requisite to any other course.

o If a student gets a grade which is less than the ones specified above, he/she must
repeat the course (full attendance and performing all activities including
examinations) to fulfil its minimum required grade. The maximum grade which the
student gets after repeating a course is C.

o A student may repeat a course in which he/she gets a D«grade to improve his GPA.
The student may repeat up to 5 courses with a maximum of 15 credit hours. The
maximum grade a student gets in any repeated course is C.

Article (54): Calculation of the Grade Point Average GPA

o Course’s points achieved by the students = number of credit hours of this course X
the course grade points (article 56).

¢ In any semester, the total points achieved by the student = the sum of the courses
points students achieved in this semester.
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e The Semester GPA = the total points achieved by the student in his/her courses of
this semester divided by the total number of credit hours of these courses.

o The Cumulative GPA at the end of any semester = the total points achieved by the
student in all his/her courses up to this semester divided by the total number of credit
hours of these courses.

e The Cumulative Graduation GPA (after the student passes all the required courses
for graduation) = the total points achieved by the student in all his/her courses
divided by the total number of credit hours of these courses. Student will not
graduate till he/she achieves a minimum Cumulative Graduation GPA of 2.0.

e Student transcript should contain all the courses registered by the student
throughout his program including those he/she failed in or withdraw from.

Article (55): Academic Warning

e A student gets an academic warning his/her cumulative GPA at a semester is less
than 2.0. In such case, he/she will not be allowed to register in more than 12 credit
hours in the following semester(s) till he/she revokes the academic warning.

e A student who gets 3 consecutive warnings (fails to raise his GPA to 2.0 or above in
3 successive semesters) will be expelled form the credit hours programs.

Article (56): Grades of the Credit Hours Programs Courses

. The points of the credit hours programs courses are
evaluated as follows:
Grade Points Percentage
A 4.00 95% and higher
A« 3.70 90% « to less than 95%
B+ 3.30 85% to less than 90%
B 3.00 80% « to less than 85%
B« 2.70 75% to less than 80%
C+ 2.30 70% « to less than 75%
C 2.00 65% to less than 70%
C: 1.7 60% « to less than 65%
D+ 1.3 55% to less than 60%
D 1.0 50% « to less than 55%
F 0.0 less than 50%
W 0.0 Withdraw within the specified dates

Article (57): Grades of Non:Credit Courses

e Courses registered as audit courses will have the following grades:
Grade Points Course
AU 0.0 Audit Course

e Grades for any additional course that a student may register in, which he/she
is only required to pass and is not included in the required courses of the

program are:
Grade Points Course Grade
P 0.0 Pass
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F 0.0 Fail
w 0.0 withdraw

Article (58): Student Transfer to and from the Credit Hours Programs

e The Program Council sets the terms for students transfer to and from the
credit hours program considering all the terms set by the Higher Council of
Universities.

e Student may transfer from the credit hours programs to the traditional
programs provided that he/she did not complete more than 108 credit hours.
A maximum of 50% of his/her courses will be transferred to the traditional
programs after performing course equivalency on these courses with the
corresponding courses in the traditional programs.

e The following table is adopted in transferring credit between the credit hours
programs and the traditional programs:

Grade Percentage points Grade
Distinction | 95% and higher 4.00 A
90% ¢« to less than 95% 3.70 A«
85% to less than 90% 3.30 B+
Very Good | 80% « to less than 85% 3.00 B
75% to less than 80% 2.70 B:
Good 70% « to less than 75% 2.30 C+
65% to less than 70% 2.00 C
Pass 60% ¢ to less than 65% 1.7 C:
55% to less than 60% 1.3 D+
50% « to less than 55% 1.0 D
Fail less than 50% 0.0 F

Article (59): Student Status
e Student is transferred from one level to another after completing 20% of the
graduation requirements without specifying the courses type or level. This
defines the status of the student within the College of Engineering.

Article (60): Student Evaluation

e Every course will have a written final examination at the end of the semester.
The final examination’s grade should constitute a minimum of 40% of the total
course grade with the exception of the graduation project.

e Student must attend at least 75% of the course to be able to attend the final
examination and pass the course.

e Student fails the course if he/she does not fulfil the terms defined in Article 53
or does not attend the final examination without submitting an accepted
justification to the Program Council.

Article (61): Dean’s List, Honour Degree and Programs’ Merits
e Student who achieves a Cumulative GPA of 3.6 or higher after any semester
and did not fail any course throughout his/her course of study is included in
the Dean’s List of the following semester. He/she is entitled for fee remission
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(Programs’ Merits) in the following semester. The fee remission percentage is
dependent on the student’'s GPA as set by the Program Administration
Council.

e Student who keeps a cumulative GPA of 3.6 or higher in every semester all
through his course of study and does not fail any course, graduates with an
Honour Degree which is documents in his graduation certificate.

e The top 30 students in Thanawaya Amaa who enrolled in the credit hours
program are fully exempted from paying any tuition fee in their first semester.
To maintain this exemption in the following semesters, the student should
maintain a cumulative GPA of 3.9 or higher in every semester.

Article (62): Other Topics
e Any other topic which is not mentioned in this policy/procedures is presented
to the Program Administration Council in its regular meeting. The Council
decide on such issues and may submit them to the University administration
for final approval.

Article (63): General Rules
e Faeulties are alloued to charge the study paling / procedures in order to

improve it duving the first five years program life cycls as long as the charge
offej the student bene lifs

25



Balinall Ao Luad) AUy (g3 ) IS groal jud AStANAY AU — digh) 43S — uad (pe daals

University and College Requirements for Credit Hours Programs

All Credit University College Requirements
: n . - - - Total
Hours Requirements Basic Science Engineering Science
Programs | 18CH | 10% [ 30CH | 16.7% | 15CH | 8.3% 63CH | 35%

UNIVERSITY REQUIREMENT COURSES (HUMANITIES):
The student will take (6) General Education Elective Courses (HUMN) from the following list of
courses, each course is 3 credit hours, of a total of 18 credit hours.

Code Course Title

HUMN 110 English Language

HUMN 111 Germany

HUMN 120 Technical Writing and Communication
HUMN 240 Engineering Economy

HUMN 360 Engineering Law

HUMN 361 Introduction to Marketing

HUMN 362 Engineering Management
HUMN 363 Health and Wellness

HUMN 364 Human Resources Management
HUMN 480 Impact of Technology on Society

COLLEGE COURSES REQUIREMENT

A) BAsSIC COURSES SCIENCE:

Code Course Title

ECHM 110 General Chemistry for Engineering
EPHS 110 Engineering Mechanics |<Statics
EPHS 120 Engineering Mechanics Il Dynamics
EPHS 121 Waves, Electricity & Magnetic Fields
EMAT 110 Calculus for Engineering |

EMAT 120 Calculus for Engineering Il

EMAT 121 Linear Algebra

EMAT 230 Calculus for Engineering lll

EMAT 231 Differential Equations & Partial Differential Equations
EMAT 240 Statistics & Probability for Engineering

Total Credit Hours

B) BASIC ENGINEERING COURSES

Code Course Title

ENGR 110 Engineering Design & Graphics

ENGR 111 Engineering Profession, Practice & Responsibilities
ENGR 120 Engineering Computation

ENGR 230 Structures and Properties of Materials

ENGR 360 Thermodynamics

Total Credit Hours
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COURSE DESCRIPTIONS FOR UNIVERSITY AND COLLEGE REQUIREMENTS

ECHM 110 : General Chemistry for Engineering (3 credits: 2:2¢2)

Physical chemistry: Gases, Liquid state, Thermo chemistry, Solutions, lonic equilibrium,
Applied chemistry, Electrochemistry, Corrosion of metals, Water treatment, Chemistry of
cements, Chemistry of polymers, Fuels combustion, Pollution and its control.

Lectures: 2 hours per week, Tutorial: 2 hours per week. Lab: 2 hours per week.
EPHS 110: Engineering Mechanics I:Statics (3 credits: 3¢2:0)

Resultant of force systems, equilibrium of particles and rigid bodies, distributed forces,
statically determinate systems, trusses, friction, moments of inertia, virtual work. Shear
and bending moment diagrams.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

EPHS 120 : Engineering Mechanics ll<Dynamics (3 credits: 3¢2:0)

Prerequisite: EMAT 110 and EPHS 110.

Kinematics of a particle and rigid body, forces and accelerations, work and energy,
impulse and momentum, dynamics of a system of particles and rigid bodies,
introduction to vibrations.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

EPHS 121 : Waves, Electricity and Magnetic Field (3 credits: 2:2:2)

Properties of matter: Units and dimensions, Physical mechanics, Potential energy
gradient, Circular motion, Moment of inertia, Elastic properties of materials, Hydrostatics
and surface tension, Hydrodynamics and viscosity. Electricity: Vectors, Electric field,
Electric potential, Capacitors and dielectrics. Electromagnetism: Magnetic field,
Magnetic force, Ampere's law, Electromagnetic induction. Heat and thermodynamics:
Heat transfer, Kinetic theory of gases, First law of thermodynamics. Geometrical optics:
Refraction of light, Prisms, Reflection of light, Lenses, Lens aberration.

Lectures: 2 hours per week, Tutorial: 2 hours per week, Lab: 2 hours per week.
EMAT 110 : Calculus For Engineering | (3 credits: 3:2:0)

Functions. Limits and Continuity: limits, one sided and infinite limits, tangent lines and
velocity, continuity, the intermediate value theorem, and the Bisection method.
Derivatives: derivatives, including the Chain Rule, implicit differentiation, related rates,
approximation of derivatives and the Newton<Raphson method. Applications of the
Derivative: maximum and minimum values, and the maximum«minimum theorem, mean
value theorem and its applications, exponential growth and decay, analysis of graphs of
functions. The Integral: definite and indefinite integrals, the fundamental theorem of
calculus, integration by substitution, natural logarithmic function. Curves in the plane:
basic properties of parabolas, ellipses and hyperbolas

Lectures: 3 hours per week, Tutorial: 2 hours per week.

EMAT 120: Calculus for Engineering Il (3 credits:3:2:0)

Prerequisite: EMAT 110

Applications of the Integral: volume, length of a curve, area of a surface, work,
moments, centers of gravity, parametrized curves, and lengths of curves given
parametrically. Inverse Functions, I'Hépital's rule, introduction to differential equations,
and exponential and logarithmic functions. Techniques of Integration: integration by
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parts, trigonometric substitutions, partial fractions, trapezoidal and simpson's rules,
improper integrals. Curves in the Plane: polar coordinates, and length and area in polar
coordinates. Complex numbers and series, De Moivre’s theorem and its applications,
and elementary functions of complex variable. Sequences and series: sequences and
convergence of sequences, infinite series and convergence tests for series, taylor
polynomials and taylor series.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

EMAT 121 : Linear Algebra_and Analytical geomedtry (3 credits:3:2:0)

Systems of Linear Equations: gaussian elimination, matrix operations, finding the
inverse, solution spaces. Determinants: definition, evaluation, minors, cramer's rule.
Vectors in 2¢ and 3¢ space: geometric and algebraic definitions, dot product, projections.
Vector Spaces: Euclidean space, subspaces, linear independence, basis and
dimension, row space, rank, length and angle, Gram«Schmidt, least squares. Linear
Transformations: definition, kernel and range, representation as matrices. Eigenvalues
and Eigenvectors: definition, diagonalization, orthogonal diagonalization, symmetric
matrices. Conic sections and their properties — rotation of axes — lines and planes in
space.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

EMAT 230: Calculus for Engineering lll ( 3 credits:3:2:0)

Prerequisite: EMAT 120

Vectors, Lines and Planes: Cartesian coordinates of space, vectors, lines, planes, dot
and cross product. Vector«valued Functions: vector«valued functions, tangents, normals,
curvature. Partial Derivatives: quadric surfaces, partial derivatives, chain rule,
directional derivatives, gradients, extreme values, Lagrange multipliers. Multiple
Integrals: double and triple integrals, change of variable, volume, surface area,
moments and centers of gravity. Calculus of Vector Fields: line and surface integrals,
Green's theorem, Stokes' theorem, Divergence theorem.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

EMAT 231: Differential Equations and Partial Differential Equations (3
credits:3¢2:0)

Prerequisite: EMAT 120

Introduction to and classification of differential equations. First Order Equations:
linear, separable and exact equations, existence and uniqueness of solutions,
properties of nonlinear vs. linear equations, qualitative methods for autonomous
equations. Second Order Equations: theory of linear equations, homogeneous linear
equations with constant coefficients, reduction of order, methods of undetermined
coefficients and variation of parameters for nonchomogeneous equations, mechanical
and electrical vibrations. Laplace Transforms: definition and calculation of transforms,
applications to differential equations with discontinuous forcing functions. Systems of
First Order Linear Equations: general theory, Eigenvalue:«eigenvector method for
systems with constant coefficients.

Lectures: 3 hours per week, Tutorial: 2 hours per week.
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EMAT 240: Statistics & Probability for Engineering (3 credits:3:2:0)

Prerequisite: EMAT 230

The Nature of probability and statistics: Descriptive and inferential statistics, variables and
types of data, data collection and sampling techniques. Probability and counting rule:
Sample spaces and probability, the addition rules for probability, multiplication rules,
counting rules, permutations, combinations, conditional probability, Bays theorem,
random variables, mathematical expectation. Frequency distributions and graphs:
Organizing data, frequency tables, histograms, frequency polygons, and ogives. Data
description: Measures of central tendency, measures of dispersion, measures of position,
detecting outliers. Discrete probability distributions: binomial, Poisson, and
hypergeometric distributions. Continuous probability distributions: Normal distribution,
standard normal distribution, the central limit theorem, the normal approximation to the
binomial distribution, normal probability plots. Confidence Intervals

Lectures: 3 hours per week, Tutorial: 2 hours per week

ENGR 110: Engineering Design & Graphics (4 credits:3:0¢<4)

Engineering Drawing Techniques, Geometrical Constructions, Principles of
Descriptive Geometry, Introduction to AutoCAD Software, Projection, Views and
Sectional Views, Intersections, Dimensioning, Introduction to Steel Structural
Drawings.

Lectures: 3 hours per week, Lab: 4 hours per week.

ENGR 111: Engineering Profession, Practice & Responsibilities (2 credits:2:2:0)
Health and safety issues for engineering projects: legislations, safe work practices,
general Lab safety common to all engineering disciplines, and specific Lab safety
pertaining to particular engineering disciplines. Review of the legal framework
particularly the Professional Code and the Engineers Act, as well as professional ethics.
Lectures: 2 hours per week, Tutorial: 2 hour per week.

ENGR 120: Engineering Computation (3 credits:2¢2¢2)

Computer architecture, Computer systems, Operating systems, File systems, Computer
networks, Internet network, Logical design of programs, Problem solving methods,
Types of programming languages, Application on a structured or visual computer
programming language for solving engineering problems, Database systems and
information technology and decision support systems, Computer graphics and computer
systems needed for graphics and image display, Multimedia systems. (MATLAB,
ACCESS, EXCEL)

Lectures: 2 hours per week, Tutorial: 2 hours per week, Lab: 2 hours per week.
ENGR 230: Structures and Properties of Materials (3 credits:2:2:2)

Prerequisite: ECHM 110 and EPHS121

An introduction to the structure of both crystalline and amorphous solids, the physical
and chemical basis for properties exhibited by materials, an overview of material
properties including mechanical, electrical, magnetic and thermal behaviour.

Lectures: 2 hours per week, Tutorial: 2 hour per week, Lab: 2 hours per week.
ENGR 360: Thermodynamics (3 credits:3:2:0)

Prerequisite: EMAT 120.

Basic concepts and definitions, System and control volume, Property and state,
Processes and cycles, Work definition, Definition of heat transfer, |deal gases, State
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equation, Specific heat at constant pressure and volume, Pure substances and phase
equilibrium, Tables of thermodynamic properties, First law of thermodynamics, Internal
energy and enthalpy. First law for closed cycle, closed and open systems: Steady flow
and uniform state uniform flow, Application of first law of thermodynamics (reciprocating
compressors), Gas mixtures, and Combustion processes

Lectures: 3 hours per week, Tutorial: 2 hours per week.

Course Description by Area

Humanities

HUMN 110: English Lanquage (2 credits: 2:0:2)

The English language course is intended to teach the students at the intermediate level
the mechanics of using English in everyday situations as well as in academic work. An
integrated approach is applied during teaching this course. After a grammar section with
many tasks highlighting the new grammar, there is at least one activity for reading and
writing in every unit. There is a strong lexical component in the course. Technical texts
are subject:specific but the teacher's objective is teaching language, not subject
knowledge.

Lectures: 2 hours per week, Lab: 2 hours per week

._.HUMN 120: Technical Writing and Communications (3 credit hrs: 3:2:0)
Techni
Vao day nghe bai nay di ban http://nhatquanglan.xlphp.net/

Library research and referring methods, Technical communication using
Khoc cho nho thuong voi trong long, khoc cho noi sau nhe nhu khong. Bao nhieu
yeu thuong nhung ngay qua da tan theo khoi may bay that xa...
http://nhatquanglan.xlphp.net/
presentation, analysis and design of web presentation.
Lectures: 3 hours per week, Tutorials: 2 hours per week
HUMN 240 Engineering Economy (3 credit hrs:3:2:0)
Engineering criteria for decisionsmaking. Money flow. Financial ventures. Personal
financing. Total project investment. Production and operations costs. Economic
analysis. Financial attractiveness.
Lectures: 3 hours per week, Tutorials: 2 hours per week.

HUMN 360 Engineering Law (3 credit hrs:3:2:0)
This course aims to give the student an overview of his liabilities and rights according to
the valid laws and regulations governing the engineering works in all its specializations.

30



Balinall Ao Luad) AUy (g3 ) IS groal jud AStANAY AU — digh) 43S — uad (pe daals

It reviews and explains theoretically and practically, such laws and makes references
known to him. It concentrates on the laws and regulations concerning engineering
syndicate, contractors union and environment protection. It concentrates as well on the
relationship between the parties of local and international (e.g.FIDIC) contracts in civil
and administrative laws. Claims and/or disputes during or after execution of the works.
Lectures: 3 hours per week, Tutorials: 2 hours per week.

HUMN 361 Introduction to Marketing(3 credit hrs:3:2:0)

The concept and the elements of management: concept of management, Elements of
management. The concept of marketing: define of marketing, The importance of
marketing, The marketing system. Organizing of the marketing functions: Definition of
organizing, The organizing of the marketing functions. Consumer behaviour: The
concept of the consumer behaviour, The aspects of the consumer behaviour, Studying
the markets. The product strategy: The product mix, The product life cycle, New
products. The pricing strategy: The importance of pricing, Methods of pricing.
Distribution strategy: Distribution channels, Distribution outlets. Promotion strategy:
Advertising, Personal selling.

Lectures: 3 hours per week, Tutorials: 2 hours per week.

HUMN 362 Engineering Management(3 credit hrs:3¢2:0)

Definitions used in project management, The project life cycle, Project stages,
Relationships and responsibilities of the different project parties, Execution phase
responsibilities, Productivity, Quality management.

Lectures: 3 hours per week, Tutorials: 2 hours per week.
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BUILDING ENGINEERING PROGRAM

PROGRAM GOALS AND OBJECTIVES

The program aims at meeting the needs of the Egyptian construction industry by
providing engineers familiar with the overall design of built facilities. The building
engineer explores all phases of the life cycle of a building and develops an
appreciation of the building as an advanced technological system. Problems are
identified and appropriate solutions found to improve the performance of the building
in areas such as: energy efficiency, passive solar engineering, lighting and
acoustics, indoor air quality, construction management, HVAC, advanced building
materials, building envelope, earthquake resistance, wind effects on buildings and
computer«aided design. The job market in Egypt needs building engineers with such
a background especially in the course of the current national effort to render
affordable and suitable housing for the people.

DEPARTMENT REQUIREMENT COURSE LIST (APPLIED ENGINEERING)

A) BAsIC BUILDING ENGINEERING COURSES:

Code Course Title Credits
BLDG 230  Building Engineering Drawing 3
BLDG 231  Building Engineering Systems 3
BLDG 232  Strength of Materials 3
BLDG 240  Building Science 3
BLDG 241  Building Engineering Materials 3
BLDG 242  Structural Analysis | 3
BLDG 243  Fluid Mechanics 3
BLDG 350  Acoustics & Lighting 4
BLDG 351  Surveying | 4
BLDG 352  Structural Analysis |l 3
BLDG 353  Structural Design | 3
BLDG 354  Concrete Technology | 3
BLDG 355 Numerical Methods in Engineering 3
BLDG 360 Building Service Systems 3
BLDG 361  Surveying Il 4
BLDG 362  Structural Design Il 3
BLDG 363  Concrete Technology I 3
BLDG 470  Computer Aided Building Design 3
BLDG 471  Soil Mechanics 4
BLDG 472  Engineering Management Principles 3
BLDG 473  Structural Design Il 3
BLDG 480  Thermal Analysis of Buildings 3
BLDG 481 HAVC System Design 3
BLDG 482  Foundation Design 3
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BLDG 483
BLDG 590
BLDG 591
BLDG 592
BLDG 593
BLDG 594
BLDG 595
BLDG 596

Construction Engineering«l

Modern Building Materials

Project Management for Construction
Introduction to Structural Dynamics

Building Engineering Design Project:l & Il (2 terms)

Construction Engineering |l
Building Envelope Design
Senior Seminar

Total Credit Hours 1

B) TECHNICAL ELECTIVE COURSES:

3
3
3
3
3x2=6
3
3
2
0

2

The student will take (5) Technical Elective Courses (BLDG xxx) from the list of

courses, each course is 3 credit hours, of a total of 15 credit hours.

1< TECHNICAL ELECTIVE LIST OF COURSES FOR BUILDING ENVIRONMENT

Code

BLDG 484
BLDG 485
BLDG 486
BLDG 487
BLDG 488

Course Title

Building Energy Conservation Technologies
Building Acoustics

Building lllumination and Day Lighting
Indoor Air Quality

Control Systems in Buildings

2¢< TECHNICAL ELECTIVE LIST OF COURSES FOR CONSTRUCTION

Code

BLDG 489
BLDG 490
BLDG 491
BLDG 492
BLDG 500

Course Title

Legal Issues in Construction
Planning & Scheduling
Resources Management

Risk & Safety Management
Topics in Building Engineering

3¢« TECHNICAL ELECTIVE LIST OF COURSES FOR STRUCTURES

Code

BLDG 493
BLDG 494
BLDG 495
BLDG 496
BLDG 497
BLDG 500

Course Title

Prestressed Concrete

Advanced Topic in Concrete Structures Design
Advanced Topic in Steel Structures Design
Advanced Topic in Masonry Design

Masonry

Topics in Building Engineering
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BUILDING ENGINEERING COURSE DESCRIPTIONS

BLDG 230: Building Engineering Drawing (3 credits)

Fundamentals of technical drawing, dimensioning practices, orthographic
projections, auxiliary and sectional views of buildings. Theory and applications of
descriptive geometry in building design. Computer<aided building drawing. Building
sub«systems and related graphics standards, architectural and building engineering
drawing at preliminary and final stages. Introduction to the design of lightframe
buildings. Project: representation of a building and its sub«systems.

Lectures: 2 hours per week, Tutorial: 2 hours per week, Lab: 2 hours per week.
BLDG 231: Building Engineering Systems (3credits)

Concepts and design methodologies, Architectural plans, layout and elevations,
Selection of building materials, Structural systems including skeleton frames and
load bearing wall systems, Mechanical systems including heating and
air<conditioning, air and ventilation system piping systems( water supply, drainage
and fire«fighting) and vertical transportation system, Building electrical systems,
Enclosure systems, Smart buildings and Green and sustainable buildings.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 232: Strength of Materials (3 credits)

Prerequisite: BLDG 242

Mechanical behavior of materials, stress, strain, introduction to inelastic action.
Analysis and design of structural elements subjected to axial, torsional, and flexural
loadings. Combined stresses and stress transformation. Introduction to elastic
stability.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 240: Building Science (3 credits)

General introduction to the thermal environment and sustainable development
issues. Topics include heat, temperature, one«dimensional steady:state processes.
Convection: natural and forced. Radiation. Combined radiative and convective
surface transfer. Psychrometrics. Thermal comfort. Air quality. Condensation:
surface and interstitial. Introduction to compressible viscous flow, friction, and flow in
pipes, boundary layer and wind effects.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 241: Building Engineering Materials (3 credits)

Prerequisite: ECHM 110, BLDG 242

Specifications of engineering materials and products. Main properties of engineering
materials (physical chemical, mechanical, etc.). Non«metallic building materials and
units. Properties and testing of building stones, Lime, Gypsum, Timber, Bricks, Tiles.
Isolation materials, moisture heat and sound. Metallic building materials and units:
Structural steel, Welding and welded splices. Behavior of metals under static loads:
Tension, compression, Flexure, Shear, Surface hardness of metals. Behavior of
metals under dynamic loads (Impact) and repeated loads (fatigue), Creep.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 242: Structural Analysis | (3 credits)

Prerequisite: EMAT 120 , EPHS 110

Analysis of statically determinate structures, introduction, reactions, internal forces
for beams (trussed & inclined), frames (open & closed), arches and trusses, and
deflection using virtual work method.
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Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 243: Fluid Mechanics (3 credits)

Prerequisite: EMAT 231

Review of fluid properties and hydrostatics: Manometry, Forces on plane and curved
surfaces, Buoyancy, Fluid masses subjected to acceleration (forced vortex).
Kinematics of fluid motion: Fluid flow, Types of flow, Classification of flow, Continuity
equation. Flow of Incompressible fluid: One«dimensional flow, Euler's Equation in
three dimensions, Bernoulli's, Energy equation, Applications of Bernoulli's equation
(flow through free and submerged orifices, flow over notches and weirs flow
measuring devices, time of filling and emptying tanks under variable and constant
heads, free vortex). Pipe flow: Laminar and turbulent flow, Reynolds number, Shear
stress distribution, Velocity distribution, Main losses, Secondary losses, Single pipe,
Pipe connections (parallel and series), Pipe branching, Three tank problems. The
Impulse<sMomentum principle: Development of the principle, Pipe bends,
Enlargements and contractions, Hydraulic structures in open channels.

Lectures: 2 hours per week, Tutorial: 2 hours per week, Lab: 2 hours per week

BLDG 350: Acoustics & Lighting (4 credits)

Prerequisite: EPHS 120 , BLDG 121

General introduction to the aural and visual environment. Psychological impact of
environment. Subjective and objective scales of measurement. Introduction to
vibration. The hearing mechanism. Transmission of sound, passive control of noise
in buildings, transmission loss, absorption and reverberation time. Room acoustic
assessment. Active control of the aural environment. Visual perception. Photometry,
brightness, luminance, and illumination. Concept of natural lighting in building.
Artificial lighting, light sources, luminaries. Calorimetry. Calculation methods for
artificial lighting.

Lectures: 3 hours per week, Tutorial: 2 hours per week, Lab: 2 hours per week.
BLDG 351: Surveying | (4 credits)

Introduction to mapping and surveying science: Historical background, Definitions
and branches of surveying science. The surveying maps, Scales and measurements
units. Field sketches, Electronic methods of linear measurements, Electronic
measurements and their corrections kinds of directions, Azimuth, Methods of
observing angles and their associated errors. Methods of calculating coordinates.
Setting out of angles. EDM and theodolite instruments. Traverse observations and
calculations. Two dimensional coordinates transformation. Setting out of points by
intersection and resection. Area calculation. Land division. Introduction to theory of
errors in plane surveying.

Lectures: 3 hours per week, Tutorial: 2 hours per week, Lab: 2 hours per week.
BLDG 352: Structural Analysis Il (3 credits)

Prerequisite: BLDG 232

Analysis of statically indeterminate structures: the methods of consistent
deformations, slope deflection, and moment distribution. Application of virtual work
principles. Introduction to matrix methods. Computer applications.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 353: Structural Design | (3 credits)

Prerequisite: BLDG 232, 241 and BLDG 352 (previously or concurrently)

Design methodologies, structural safety, calculation of demand, load determination
and distribution. Behavior and limit states design of reinforced concrete linear
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elements in pure and eccentric flexure, bond, shear and axial force. Serviceability
limits states.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 354: Concrete Technologqy | (3 credits)

Prerequisite: ECHM 110, BLDG 232

Concrete materials: Cement, Aggregate, Mixing water, Admixtures, and Reinforcing
steel. Properties of fresh concrete: Consistency, Workability, Cohesion, Segregation,
Bleeding. Mix design: Engineered methods, Empirical methods. Properties of
hardened concrete: Compressive strength, Tensile strength, Flexural strength, Bond
strength.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 355: Numerical Methods in Engineering (3 credits)

Prerequisite: EMAT 231

Roots of equations: Bracketing methods, Open methods, Roots of polynomials,
Linear algebraic equations: Gauss elimination, Matrix inversion, Curve fitting: Least
square regression, Interpolation, Numerical differentiation and integration: Integration
of equations, Numerical differentiation, Ordinary differential equations: Stiffness and
multicstep method, Boundary value and Eigen value problems, Partial differential
equations: Finite difference solution, Optimization: One dimensional and
Multi<dimensional unconstrained optimization, Constrained optimization.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 360: Building Service Systems (3 credits)

Prerequisite: BLDG 231

Introduction to systematic solution of building engineering problems. Techniques
treated include linear programming, network analysis, nonlinear programming.
Introduction to decision analysis and simulation. Application of optimization methods
for solution of design problems in building science, building environment, building
structures, and construction management, taking into account sustainability issues.
Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 361: Surveying Il (4 credits)

Prerequisite: BLDG 351

Introduction to vertical control, Different methods for height difference determination,
Ordinary leveling survey level and survey staff, Calculation of ordinary leveling,
Precise level, Calculations of precise leveling, Indirect methods for height difference
determination, Tachometry, Trigonometric leveling, Earth curvature and refraction
and their effects on height differences, Applications of leveling, Longitudinal leveling,
Cross section leveling, Grid leveling, Contour lines, Topographic maps, Volume
computations and earth.

Lectures: 3 hours per week, Tutorial: 2 hours per week, Lab: 2 hours per week.
BLDG 362: Structural Design |l (3 credits)

Prerequisite: BLDG 232, BLDG 241 , BLDG 352 (previously or concurrently)

Loads on steel structures, Analysis and design concepts, Structural systems and
general layout, Tension members, Axially loaded compression members, Flexural
members, Local buckling of beams, Lateral torsion«flexure buckling, Floor beams,
Purlins, Crane track girders, Design of beam:column joints, Bolted connections,
Welded connections, Plate girders, Wind bracing systems and Design of steel bases.
Corrosion protection of steel structures. Cost estimate of steel structures.

Lectures: 3 hours per week, Tutorial: 2 hours per week.
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BLDG 363: Concrete Technology Il (3 credits)

Prerequisite: BLDG 354

Concrete manufacturing: Storage, Mixing, Transportation, Pouring, Compacting,
Curing, Construction Joints, Shrinkage and movement joints. Properties of hardened
concrete: Volumetric changes, Elasticity and creep, Durability of concrete.
Non«destructive testing: Rebound hammer, Ultrasonic, Pulse velocity, Core, Steel
detection, Pullcoff, pullcout. Statistical analysis: To judge the concrete quality.
Introduction on special concrete: Polymer, Fiber and lightweight concretes. Repair
and strengthening of R.C. structures: Assessment methods, Repair materials,
Overview for different techniques.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 470: Computer Aided Building Design (3 credits)

Prerequisite: BLDG 231

Building engineering design process: methodology, identification of objectives,
building codes, formulation of design problems. Development and evaluation of
sustainable building design alternatives. Conceptual building design: spatial
requirements, design of space layout. Preliminary building design: synthesis and
design of structures, enclosure systems, and services (lighting, electrical distribution)
using computer«aided design tools. Performance evaluation using modeling,
sensitivity analysis and cost estimation. A design project is an integral part of this
course.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 471: Soil Mechanics (4 credits)

Prerequisite: BLDG 353

Index properties and classification of soils. Weight«volume relation¢ ships. Soil
structures. Moisture«density relation« ships. Permeability, deformation, and strength
of soils. Principle of total and effective stresses. Steady stage seepage through
isotropic soil media. Stress distribution due to external loads and analysis of total
settlements. Outline of theory of consolidation. Fundamentals of stability of earth
retaining walls, slopes, and footings.

Lectures: 3 hours per week, Tutorial: 2 hours per week, Lab: 2 hours per week.
BLDG 472: Engineering Management Principles (3 credits)

Introduction to project delivery systems. Principles of project management, role and
activity of a manager, enterprise organizational charts, cost estimating, planning and
control. Company finances, interest and time value of money, discounted cash flow,
evaluation of projects in private and public sectors, depreciation methods, business
tax regulations, decision tree, sensitivity analysis.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 473: Structural Design lll (3 credits)

Prerequisite: BLDG 353

Design of reinforced concrete slabs: solid slabs, hollow blocks, panelled beams and
flat slab. Selection and design of reinforced concrete systems: beams, frames,
polygons, sheds, arch slabs, arch girders, trusses, vierendeel girders. Types and
details of joints in RC structures.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 480: Thermal Analysis of Buildings (3 credits)

Prerequisite: BLDG 240
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Two« and three«dimensional steady:state and transient conductive heat transfer
together with convection and radiation as applied to building materials and
geometries. Heating and cooling load analysis, including building shapes,
construction type, solar radiation, infiltration, occupancy effects, and daily load
variations. Computer applications for thermal load analysis. Introduction to heat
exchangers.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 481: HAVC System Design (3 credits)

Prerequisite: BLDG 360, BLDG 480 (concurrently)

Principles of HVAC system design and analysis, sustainable design issues and
impact on environment, component and system selection criteria including room air
distribution, fans and air circulation, humidifying and dehumidifying processes, piping
and ducting design. Air quality standards. Control systems and techniques,
operational economics, computer applications.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 482: Foundation Design (3 credits)

Prerequisite: BLDG 471

Loads, bearing capacity, and settlement. Lateral pressures. Foundation drainage
and water«proofing. Spread footings. Strip footings. Pile foundations. Caissons.
Retaining walls. Sheet:piling walls. Braced cofferdams. Cellular cofferdams.
Anchors.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 483: Construction Engineering:l (3 credits)

Prerequisite: BLDG 231 , BLDG 472

The nature of construction and the environment in which the industry works,
organizational structures for project delivery, construction contracts and documents,
introduction to construction processes: excavation and site works, foundation layout,
concrete form design, concrete, steel, and masonry construction, project planning,
scheduling, and control, construction safety.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 484: Building Energy Conservation Technologies (3 credits)

Prerequisite: ENGR 360 , BLDG 240, BLDG 480, BLDG 481

Standards of energy efficiency in buildings. Trends in energy consumption. Energy
audit: evaluation of energy performance of existing buildings, weather normalization
methods, measurements, total energy consumption, use of computer models, impact
of people behavior. Energy efficiency measures in buildings: approaches, materials
and equipments, operating strategies, evaluation methods of energy savings.
Renewable energy sources: passive or active solar systems, geothermal systems,
free«cooling. Optimum selection of energy sources. Impact of emerging technologies.
Case studies.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 485: Building Acoustics (3 credits)

Prerequisite: BLDG 350, BLDG 360

Noise control criteria and regulations, instrumentation, noise sources, room
acoustics, walls, barriers and enclosures, acoustical materials and structures,
vibration and noise control systems for buildings.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 486: Building lllumination and Day Lighting (3 credits)

Prerequisite: BLDG 240 , BLDG 350

54



uadi (e daala
Aoaig) s
badinall delod) gal

Ain Shams University
Faculty of Engineering
Credit Hours Programs

Building Engineering Program sl dsia gali

Production, measurement and control of light. Photometric quantities, visual
perception and color theory. Daylight and artificial illumination systems. Radiative
transfer, fixture and lamp characteristics, control devices and energy conservation
techniques. Design of lighting systems. Solar energy utilization and day:lighting.
Integration of lighting systems with mechanical systems for energy conservation and
sustainable development.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 487: Indoor Air Quality (3 credits)

Prerequisite: BLDG 240, BLDG 360 , BLDG 595 previously or concurrently.
Elements of indoor air quality, physical/ chemical characteristics of contaminants,
health effects, standard requirements. Estimation of the levels of indoor air
contaminants in buildings. Design of ventilation systems for pollutant control. Air
pollution due to outdoor air supply through ventilation systems. Effect of outdoor air
pollution on indoor air quality.

Lectures: 3 hours per week, Tutorial: 2 hours per week

BLDG 488: Control Systems in Buildings (3 credits)

Prerequisite: BLDG 360

Introduction to automatic control systems. Control issues related to energy
conservation, indoor air quality and thermal comfort in buildings. Control system
hardware: selection and sizing of sensors, actuators and controllers. Designing and
tuning of controllers. Building automation systems. Case studies.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

BLDG 489: Leqgal Issues in Construction (3 credits)

Prerequisite: BLDG 472, BLDG 483 , BLDG 591

Legal concepts and processes applicable to the development of constructed facilities
and to the operation of the construction firm. Emphasis on Egyptian law and
institutions.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 490: Planning & Scheduling (3 credits)

Prerequisite: BLDG 472

Planning in the different project stages, planning using Bar«charts, Network
techniques (CPM & PERT), LOB, Progress monitoring, Progress curves, resources
allocation and leveling. Project cost and time integrated control systems.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 491: Resources Management (3 credits)

Prerequisite: BLDG 472

Introduction to advanced concept of construction resources management, including
planning, productivity, utilization, and costing. Resources management during
construction project life, material management, labor management, and equipment
management.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 492: Risk & Safety Management (3 credits)

Prerequisite: BLDG 472

Introduction to advanced concept of the systematic process of identifying, analyzing,
and responding to risk and safety management of construction projects. Risk
management during construction project life, risk analysis, risk evaluation, risk
assessment, risk prevention in construction projects, Safety and health
considerations on construction project, safety regulations and safety management.
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Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 493: Prestressed Concrete (3 credits)

Prerequisite: BLDG 362

Types of prestressing and applications, concepts, losses, flexure design of beams,
shear design of beams, bond and anchorage, deflection, design of continuous
beams, design of one and two«way slabs, construction details.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 494: Advanced Topics in Concrete Structures Design (3 credits)
Prerequisite: BLDG 473

Design of saw tooth slab and girder types. Water tanks: design of sections, elevated,
ground and underground tanks, circular and rectangular tanks, calculation of internal
forces. Design and reinforcement details of corbels, deep beams and surface of
revolution.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 495: Advanced Topics in Steel Structures Design (3 credits)

Prerequisite: BLDG 362

Orthotropic structures: orthotropic systems, orthotropic floors and decks, behavior
and design, construction details. Steel box girders: members design, connections
design, details of connections. Steel hollow section structures: different applications
in trusses, arches and vierendeels, connection design, details of connections.
Storage structures: Tanks, types of tanks, analysis and design, and construction
details, Silos, types of silos, analysis and design, and construction details.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 496: Advanced Topics in Masonry Design (3 credits)

Prerequisite: BLDG 473

Introduction and performance:based design, Structural safety, Mechanics and failure
criteria of masonry assemblages, Seismic load determination and distribution for
loadbearing structures, cyclic behavior of reinforced masonry walls under
outcof<plane loads, seismic behavior of reinforced masonry shear walls under
in<plane loads, behavior and design of perforated shear walls, ductility and seismic
load«reduction factor, wall<frame structures, seismic design example of multistory
reinforced masonry building, Prestressed masonry.

Lectures: 3 hours per week,Tutorial: 2 hours per week.

BLDG 497: Masonry (3 credits)

Prerequisite: BLDG 352, BLDG 353

Introduction to load bearing masonry, masonry materials, behavior of masonry
assemblages, design of reinforced masonry beams, design of unreinforced and
reinforced masonry walls under out:of«plane loads, design of unreinforced and
reinforced masonry shear walls. Construction details and specification and building
design examples.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 500: Topics in Building Engineering (3 credits)

Prerequisite: Permission of the Department

This course may be offered in a given year upon the authorization of the
Department. The course content may vary from offering to offering and will be
chosen to complement the available elective courses.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 590: Modern Building Materials (3 credits)
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Prerequisite: BLDG 241

Introduction, Different types of new construction materials, Constituent materials of
the new construction materials, Properties (physical, chemical, mechanical),
Fabrication technology, Comparison with conventional construction materials,
Structural applications, Testing, Economical point of view.

Lectures: 3 hours per week, Tutorial: 2 hours per week

BLDG 591: Project Management for Construction (3 credits)

Prerequisite: BLDG 231, BLDG 472

Introduction to project management techniques in construction, including project
delivery methods, construction contracts, cost estimating and bidding planning and
scheduling, cash flow analysis, project tracking and control, computer applications.
Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 592: Introduction of Structural Dynamics (3 credits)

Prerequisite: EPHS 120 , BLDG 352 , BLDG 355

Theory of vibration. Dynamic response of simple structural systems. Effects of blast,
wind, traffic, and machinery vibrations. Basic concepts in earthquake resistant
design. Computer applications.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 593: Building Engineering Design Project: & Il (2 terms) (2 terms x3 = 6
credits)

The project will encompass the integrated design of at least three sub«systems of a
new or retrofitted building to achieve high performance and efficiency at A
reasonable cost, sustainable design issues and environmental impact will be
addressed in all projects. In the process, students will learn, through brain storming
sessions, the information gathering and decision/design process, problem«resolution
as well as aspects related to management, teamwork and communication.

Lectures: 1 hour per week, Laboratory: 4 hours per week.

BLDG 594: Construction Engineering:ll (3 credits)

Prerequisite: BLDG 483

A study of current construction methods and techniques. The subjects include site
preparation and earth« work, wood framing, masonry, concrete forming, slip forming,
pre«cast construction, industrialized building, deep excavation shoring and
underpinning. Design, erection, and removal of temporary construction work. Current
field practice and safety considerations. Site visits.

Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 595: Building Envelope Design (3 credits)

Prerequisite: BLDG 240, BLDG 241 363, BLDG 480 & BLDG 481

Technical influences in the design of building envelope, including the control of heat
flow, air and moisture penetration, building movements, and deterioration.
Application of air/vapor barrier and rain<screen systems. Performance assessment
and building codes through case studies and design projects. Sustainable design
principles. Design of walls, roofs, joints and assemblies. Cause of deterioration and
preventive measures, on:site investigation. Relevant building codes and standards.
Lectures: 3 hours per week, Tutorial: 2 hours per week.

BLDG 596: Senior Seminar (2 credits)

The student selects a topic of his/her choice, perform literature search, read and
critique technical papers, write a technical report and make a presentation.
Lectures: 2 hours per week.
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STUDY PLAN
1°" YEAR
. Credit Weekly Hours . .
Code Course Title Hours | Lec. | Tut.| Lab Prerequisite
Fall Semester (Term 1)
EMAT 110 | Calculus for Engineering | 3 3 2 -
ECHM 110 Gen.eral (_.‘,hemlstry for 3 2 2 >
Engineering
EPHS 110 | Engineering Mechanics |<Statics 3 3 2 --
ENGR 110 | Engineering Design & Graphics 4 3 4 -
HUMN 110 | English Language -- 2 -- 2
HUMN 120 Technlca! ertlng and 3 3 5 _
Communication
HUMN 240 | Engineering Economics 3 v --
Total Hours 19 15 14 4
Spring Semester (Term 2)
EMAT 120 | Calculus for Engineering Il 3 3 2 -- EMAT 110
EMAT 121 | Linear Algebra 3 3 2 -
Engineering Mechanics |l EMAT 110 and
EPHS 120 Dynamics < 3 2 B EPHS 110
EPHS 121 Waves, Electricity & Magnetic 2 2
Fields
ENGR 120 | Engineering Computation 3 2 2
HUMN 360 | Engineering Law 3 3 2 --
Total Hours 18 16 12 4
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. Credit Weekly Hours . .
Code Course Title Hours Lec. | Tut. | Lab Prerequisite
Fall Semester (Term 3)
EMAT 230 | Calculus for Engineering |l 3 3 2 -- EMAT 120
EMAT 231 D!fferent!al Equat!ons & Partial 3 3 > _ EMAT 120
Differential Equations
Structures and Properties of ECHM 110 and
ENGR 230 Materials £ 2 2 EPHS 121
BLDG 230 | Building Engineering Drawing 3 2 2
BLDG 231 | Building Engineering Systems 3 2 2 --
, EMAT 120 and
BLDG 242 | Structural Analysis | 3 3 2 -- EPHS 110
Total Hours 18 15 12 4
Spring Semester (Term 4)
EMAT 240 Stat!stlcs_& Probability for 3 3 > _ EMAT 230
Engineering
BLDG 240 | Building Science 3 3 2 --
- , . . ECHM 110,
BLDG 241 | Building Engineering Materials 3 3 2 -- BLDG 242
BLDG 232 | Strength of Materials 3 3 2 -- BLDG 242
BLDG 243 | Fluid Mechanics 3 2 2 2 EMAT 231
HUMN xxx | Free Elective 3 3 2 --
Total Hours 18 17 12 2
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. Credit Weekly Hours ..
Code Course Title Hours Lec. | Tut. | Lab Prerequisite
Fall Semester (Term 5)
BLDG 350 | Acoustics & Lighting 4 3 | 2| 2 | EPHST0&
BLDG 351 | Surveying | 4 3 -- 2
BLDG 352 | Structural Analysis |l 3 3 2 -- BLDG 232
BLDG 232, 241
BLDG 353 | Structural Design | 3 3 | 2| - | &BLDG3%2
prev. or
concurrently
ECHM 110 and
BLDG 354 | Concrete Technology | 3 3 2 -- BLDG 232
BLDG 355 | Numerical Methods in 3 3 | 2| - EMAT 231
Engineering
Total Hours 20 18 10 4
Spring Semester (Term 6)
ENGR 360 | Thermodynamics 3 3 2 -- EMAT 120
BLDG 360 | Building Service Systems 3 3 2 - BLDG 231
BLDG 361 | Surveying 4 3 - 2 BLDG 351
BLDG 232, 241
BLDG 362 | Structural Design Il 3 3 2 - & BLDG 352
prev. or
concurrently
BLDG 363 | Concrete Technology Il 3 3 2 - BLDG 354
HUMN xxx | Free Elective 3 3 2 --
Total Hours 19 18 10 2
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. Credit | Weekly Hours -
Code Course Title Hours | Lec. | Tut. | Lab Prerequisite
Fall Semester (Term 7)
BLDG 470 | Computer Aided Building 3 | 3 | 2| - BLDG 231
Design
BLDG 471 | Soil Mechanics 4 3 2 2 BLDG 353
BLDG 472 En_glr?eerlng Management 3 3 5 _
Principles
BLDG 473 | Structural Design |l 3 3 2 - BLDG 353
HUMN xxx | Free Elective 3 3 2 --
Total Hours 16 15 10 2
Spring Semester (Term 8)
BLDG 480 | ["ermal Analysis of 3 | 3 | 2| - BLDG 240
Building
. BLDG 360 & BLDG
BLDG 481 | HAVC System Design 3 3 2 -- 480 (concurrently)
BLDG 482 | Foundation Design 3 3 2 -- BLDG 471
BLDG 483 | Construction Engineering | 3 3 2 -- BLDG 231 & 472
BLDG xxx | Technical Elective 3 3 2 -
HUMN 480 Impgct of Technology on 3 3 2 _
Society
Total Hours 18 18 12 --
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. Credit | Weekly Hours L.
Code Course Title Hours | Lec. | Tut. | Lab Prerequisite
Fall Semester (Term 9)
BLDG 590 | Modern Building Materials 3 3 2 - BLDG 241
BLDG 591 | -roject Management for 3 | 3 | 2| - | BLDG231&472
Construction
Introduction to Structural EPHS 120, and
BLDG 592 | b hamics £ 3 | 2| ~ | BLDG 3528 355
BLDG 593 Bun_dlng Engineering Design 1 _ 4
Project:l
BLDG xxx | Technical Elective 3 2 -
BLDG xxx | Technical Elective 3 3 2 --
Total Hours 18 16 10 4
Spring Semester (Term 10)
BLDG 593 Bun_dlng Engineering Design 3 1 _ 4
Project«ll
BLDG 594 | Construction Engineering Il 3 3 2 -- BLDG 483
BLDG 595 | Building Envelope Design 3 3 2 - BLDG 28?91’8%41’ 480
BLDG 596 | Senior Seminar 2 2 -- --
BLDG xxx | Technical Elective 3 3 2 --
BLDG xxx | Technical Elective 3 3 2 --
Total Hours 17 15 8 4
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MANF 121
ENGR 352
ECHM 230
MATL 240
ENGR 231

MATL 242
MATL 241
MANF 241
ECHM 350
MANF 231
MATL 352
MATL 351
ECHM 360
MATL 361
MATL 362
MATL 363
MATL 364
MATL470
MATL 471
MATL 472
MATL 473
MATL 474
ENGR 481
MANF 484
MATL 480
MATL 481
MATL 482
MATL 483

MANF 485
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MATERIALS ENGINEERING PROGRAM

PROGRAM GOALS AND OBJECTIVES

The program aims to supply the students with the basic and global concepts of science and
technology in order to comprehend the relation between materials’ structure and its
properties and applications, which will open the field to develop and manufacture materials
with special properties that suits the required application. This will help in developing various
industries and setting specifications and criteria for quality assurance. Materials engineering
applications incorporates different metals, ceramics, plastics, composite materials,
semiconductors and other materials that could be used in electronics, communication,
environmental, medicine, biotechnology, nanotechnology and other applications. Now this
field attracts global attention which makes it important to be included into the higher
educational system in Egypt.

DEPARTMENT REQUIREMENT COURSE LIST (APPLIED ENGINEERING)

Code Course Title Credits
MANF 121 Manufacturing Technologyl: conventional processes 3
ENGR 352 Electrical Circuits & Power 3
ECHM 230 Introduction to Organic Chemistry 3
EBGR 231  Fluid Mechanics | 3
MATL 240  Crystalline Structure of Materials 4
MATL 242  Thermochemistry 4
MATL 241 Heat Transfer 4
MANF 241 Engineering Measurements 3
ECHM 350 Electrochemistry 3
MANF 231  Stress Analysis 3
MATL 352  Material Testing 3
MATL 351 Mass Transfer 3
ECHM 360 Polymer Chemistry 3
MATL 361 Design of Experiments 2
MATL 362  Mechanical Behaviour of Materials 3
MATL 363  Phase Transformation 4
MATL 364  Semiconductors and materials for electronic applications 4
MATL470 Glasses, ceramics and binding materials 4
MATL 471 Extractive metallurgy 4
MATL 472  Polymer Materials 4
MATL 473  Computational material science 3
MATL 474  Materials for biomedical applications 4
MANF 484  Quality systems 3
MATL 480  Corrosion 4
MATL 481 Properties and processing of composites 4
MATL 482  Failure analysis and advanced material characterization 3
MATL 483  Material and process selection 3
MANF 485  Manufacturing Technology II: Advanced processes 3
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ENGR 481 Industrial Projects 3
MATL 601 Senior Thesis | 2
3
0

MATL 602 Senior Thesis |l
Total Credit Hours 1

TECHNICAL ELECTIVE LIST OF COURSES

4 Elective courses with a total of 12 Credit Hours from the following list

Code Course Title Credits
MATL 590  Polymer Processing 3
MATL 591 Basic Materials and Industrial Minerals 3
MATL 592  Non<metallic, Inorganic Basic Technology 3
MATL 593  Metallic Engineering Materials 3
MATL 594  Forming Techniques 3
MATL 595  Optimization Metal Working and its Analysis 3
MATL 596  Metallurgical Processing Tecnniques 3
MATL 597  Casting Techniques and Furnaces 3
MATL 598  New Fininshing Technologies and Corrosion 3
Resistance
MATL 599  Nano« and Micro«Scale Conditional Materials 3
MATL 600  Materials and Environment 3

MATERIALS ENGINEERING COURSES’ DESCRIPTION

MANF 121: Manufacturing Technology I: Conventional Processes (3 credits:2:0¢2)
Introduction to production technology, casting and joining of metals, forming processes
(forging, bending, rolling, etc.), basic machining processes (turning, shaping, milling, drilling,
grinding, etc.).

Lectures: 2hours per week, Lab: 2 hours per week.

ENGR 352: Electric Power and Circuits (3 credits: 2:2:2)

Prerequisite: EPHS 121

Fundamentals of electromechanical energy conversion, motors and generators,
Transformers, single and polyphase power circuits, synchronous and induction

Machines, power measurements.

Lectures: 2 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.

ECHM 240: Introduction to Organic Chemistry (3 credits: 2:2:2)

Prerequisite: ECHM 110

An introduction to the chemistry of mono«functional aliphatic and aromatic

compounds.

Lectures: 2 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.
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MATL 240: Crystalline Structures of Materials (4 credits: 3:2:2)

Prerequisite: ENGR 230, ENGR 360

Corequisite: MATL 242

Solidification processes, nucleation, crystal growth, crystal geometry, physical properties of
crystals, Miller indices, x<ray diffraction methods for the determination of crystalline structures
and chemical compositions, electron and neutron diffraction methods, crystalline defects,
dislocations, crystal and phase boundaries, precipitation and segregation, revision of Gibbs
free energy rules, cooling curves, phase diagrams, phase transitions, introduction to
diffusion, tertiary phase diagrams.

Lectures: 3 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.

MATL 242: Thermochemistry (4 credits:3:2:2)

Prerequisite: ENGR 230, ENGR 360

Thermodynamic activity in solid and liquid systems, Gibbs free energy of solutions, entropy
and enthalpy, binary phase diagrams, equilibrium constant, reaction equilibrium in gases,
heats of reactions, stoichometric phases with complex gas phases, mixed gas
thermodynamics, Ellingham diagrams.

Lectures: 3 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.

MATL 241: Heat Transfer (4 credits: 3:2:2)

Prerequisite: ENGR 360

One and multi<dimensional steady and unsteady conduction heat transfer, heat transfer from
extended surfaces, free and forced convection heat transfer, boiling and condensation
phenomena and its correlation formulae, fundamentals of heat exchangers, radiation
processes and properties, radiation exchange between surfaces, gaseous emission and
absorption, mechanism of multiimode heat transfer.

Lectures: 3 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.

MANF 241: Mechanical Engineering Measurement (3 credits: 2:0:2)

Prerequisite: EPHS 120

Static and dynamic characteristics of instruments, introduction to statistical analysis of
measurement errors, variable conversion elements and signal amplification, metrology,
measurement of strain and force, pressure, flow, temperature and power.

Lectures: 2 hours per week, Lab: 2 hours per week.

ECHM 350: Electrochemistry (3 credits: 2:2:2)

Prerequisite: ECHM 110« EPHS 121

Electrochemistry basics and concepts, conductivity and interaction in ionic systems, potential
and structure at phase boundaries, potentials and currents, electrode reaction mechanisms,
electrolyte systems, galvanic elements, analytical applications, spectrometry, photochemistry,
applications of electrochemistry (batteries, corrosion, electroplating, electrochemistry of
polymers, etc.).

Lectures: 2 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.

MANF 231: Stress Analysis (3 credits: 2:2:2)

Prerequisite: EMAT 120, EPHS 120

Principles of statics and its application on deformable bodies, stress and strain, elastic
behaviour of simple elements under axial loading, bending and twisting, principal stresses,
beam deflection, statically indeterminate beams.

Lectures: 2 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.
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MATL 352: Material Testing (3 credits: 2:2:2)

Prerequisite: MANF 241, ENGR 230

Corequisite: MANF 231

Principles of material testing, tension, compression, bending, impact, torsion, hardness
(macro and micro), fatigue, creep, evaluation techniques.

Lectures: 2 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.

MATL 351: Mass Transfer (3 credits: 2:2:2)

Prerequisite: MATL #241, ENGR 231

Phenomenological and mechanistic approaches to diffusion, boundary conditions, diffusion in
fluids and solids.

Lectures: 2hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.

ECHM 360: Polymer Chemistry (3 credits: 2:2:2)

Prerequisite: ECHM 230, ENGR 230

Introduction to polymers, nomenclature and classification of polymers, raw materials for the
production of synthetic polymers, natural polymers, polymer structure, molecular weight and
molecular weight distribution, chemical formation of polymers: polymerization,
polycondensation, polyaddition, commercial polymerization.

Lectures: 2 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.

MATL 361: Design and Analysis of Experiments (2 credits: 2:2:0)

Prerequisite: EMAT 240

Guidelines for Designing Experiments, Basic Concepts, Statistical Techniques in
Experimentation, Review of elementary probability and statistics, Inferences about the
Difference in Means, Randomized Design, Inferences about the Difference in Means, Paired
Comparison Designs, Inferences about the Variances of Normal Distributions, The Analysis
of variance , Single factor experiment, One<Way Analysis of Variance, The Sheffe Test and
the Tuckey Test, Basic Definitions and Principles, The Advantage of Factorials, The Two
Factor Factorial Design, Scatter Diagrams Correlation, Linear Regression Models, Estimation
of the parameter in Linear regression Models, Hypothesis Testing in Regression, Advantages
and Disadvantages of Nonparametric Methods.

Lectures: 2 hours per week,Tutorial: 2 hours per week.

MATL 362: Mechanical Behaviour of Materials (3 credits: 2:2:2)

Prerequisite: MATL 240, MATL 352

Response of materials to external forces, factors affecting mechanical behaviour of materials,
elastic and plastic deformation, yielding criteria, creep, fatigue and fracture of engineering
materials, mechanical working and strain hardening.

Lectures: 2 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.

MATL 363: Phase Transformations and Heat Treatment (4 credits: 3:2:2)

Prerequisite: MATL 240, MATL 351

Typical microscopic pictures, segregation and inclusions, alloying, phase transformation in
technical steels, cooling rate effect on phases, technical heat treatment, non«ferrous metals
(phases, properties and applications), diffusion, martensitic transformations.

Lectures: 3 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.

80



uadi (8 daala
Tuigh Ak
Baaiaall doLual) gral

Ain Shams University
Faculty of Engineering
Credit Hours Programs

Materials Engineering Program 3) gall Autia geall

MATL 364: Semiconductors and Materials for Electronic Applications (4 credits: 3:2:2)
Prerequisite:ENGR 230, ENGR 352

Fundamental properties of materials used in electronic applications (dielectric, magnetic and
optoelectric properties, operation of devices and fabrication methods of electronic circuits and
packaging, semiconductors and doped semiconductors, electrons in solids and electron band
model, electron hole behaviour in electric and magnetic fields.

Lectures: 3 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.

MATL 470: Glasses, Ceramics and Binding Materials (4 credits: 3:2:2)

Prerequisite: MATL 240

Principles of glasses: glassy status, structure, thermodynamics, examples of glass formation
(silicate, borate glasses), viscosity and brittleness, density and thermal strain, heat capacity
and heat transfer, failure, dispersion and optic glasses, absorption, Ligandenfeld theory,
colouration, ionic consuction, electric conduction, dielectric loss, chemical resistance,
corrosion, aging, dissolution, permeability, diffusion.

Principles of ceramics: review on atomic structure (silica ceramics, oxide ceramics, non«oxide
ceramics), composites, characteristics.

Principles of adhesive agents and construction material:physical and chemical principles of
multi material systems, Portland cements, other cements, calk, Testing and standardization,
development of mineral adhesive agents.

Lectures: 3 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.

MATL 471: Extractive Metallurgy (4 credits: 3:2:2)

Prerequisite: MATL 240

background of extraction, thermodynamics, oxides and sulphides. Pyrometallurgical
processes for iron and steel, copper and lead:zinc production. Hydrometallurgical processes
for uranium and gold, copper and alumina. Refractory gold ore treatment.
Electrometallurgical refining/winning for copper, zinc, precious metals and aluminium.
Developments in extraction and in biometallurgy. Separation equipment, materials handling
devices.

Lectures: 3 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.

MATL 472: Polymer Materials (4 credits: 3:2:2)

Prerequisite: ENGR 231, ECHM 360

Structure of amorphous and crystalline polymeric materials, mechanical, electrical and optical
properties and their modification through processing, Newtonian and non<Newtonian
behaviour, viscoelastic behaviour, viscosity, non«destructive testing (optic, ultrasonic, x:ray,
thermography), review on short destructive testing showing the effect of test speed (tension,
compression, impact, torsion), long destructive testing (relaxation, retardation, fatigue)
thermal mechanical analysis (TGA, DSC, DMA, DTA).

Lectures: 3 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.

MATL 473: Computational Material Science (3 credits: 2:0:2)

Prerequisite: ENGR 120, EMAT 231

Newtonian mechanics, boundary conditions, steady movement and free fall, harmonic
oscillation, sensitivity, durability, Green’s function, Euler Lagrange equation, Constraint
conditions, symmetry of space time continuum, active and passive transformations, rotation,
Galileo transformation, conservation principle, Noether theorem, impulse principle,
rotation«mpulse principle, absolute and relative coordinates, central field problem, rigid
bodies, inertia tensor, principle axis transformation, local stability analysis, Hamilton
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equations, phases, molecular theory, Liouville theorem, Kanonic transformation,
Hamilton<Jacobi equation, special relativity theory, Minkowski space, Lorenz transformations,
relativistic principle, relative dispersion relation, continuous systems, groups and phases
velocity.

Lectures:2 hours per week, Lab: 2 hours per week.

MATL 474: Materials for Biomedical Applications (4 credits: 3:0:2)

Prerequisite: MATL 240

Corequisite: MATL 470, MATL 472

Reviews of biological materials (mechanical and physical properties of bone, cartilage,
vessels, skin, muscle and the variety of collagen based biological materials), use of metals
clinically in joint replacement, use of ceramics in Medicine, polymer and composite material
and filler selection for soft tissue replacement e.g. heart valves, implants, percutaneous
prosthetics, and active devices, introduction to the analysis of surfaces, particularly by
electron spectroscopy, surface coatings and treatments used to achieve biocompatibility,
introduction to the mechanical and physical properties of shape memory alloys, their current
clinical use and their clinical potential.

Lectures: 3 hours per week, Lab: 2 hours per week.

MANF 484: Quality Systems (3 credits: 3:2:0)

Prerequisite: MATL 361

Basic concepts, history of quality control, Quality control engineering, Quality systems for
design and development, construction of quality control systems, quality control of
purchases, planning, organization, quality costs, economics of quality, training, quality control
during product use, introduction to statistical quality control and data analysis.

Lectures: 3 hours per week,Tutorial: 2 hours per week,

MATL 480: Corrosion (4 credits: 3:0:2)

Prerequisites: MATL 240, MATL 350

Introduction, corrosion types, atmospheric corrosion, principles of cathodic protection,
corrosion by soils, corrosion by water and steam, localized corrosion, fundamentals of
inhibitors, stress corrosion, metallurgical factors affecting corrosion, at high temperature,
alloy behaviour at high temperature, coatings, corrosion testing, materials for corrosive
environments, analysis of corrosion failure.

Lectures: 3 hours per week, Lab: 2 hours per week.

MATL 481: Processing and Properties of Composites (4 credits: 3:0:2)

Prerequisites: MANF 121, MATL 240

Insitu MMC, particulate and fibre reinforced composites, Intrinsic properties of matrix
materials and fibres, mechanics and thermodynamics of interfaces, mechanical properties
and fabrication of engineering composites.

Lectures: 3 hours per week, Lab: 2 hours per week.

MATL 482: Failure Analysis and Materials Characterization (3 credits: 2:0:2)
Prerequisites: MATL 352, MANF 231

Non«destructive testing (DP, UT ultrasonic, RT radiography, MT magnetic) AD currents,
coating testing, standards, failure analysis (mechanical, chemical, combined).

Lectures: 3 hours per week, Lab: 2 hours per week.
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MATL 483: Material and Process Selection (3 credits: 2:2:2)

Prerequisites: MATL 240, MANF 485

Materials and Process Selection: Review traditional methods and new developments. Learn
how a new material or manufacturing process can offer new design opportunities. Novel
Strategies for Materials and Process Selection: Using 'material<selection charts' as a way of
putting material performance and cost into perspective. Extracting criteria for materials and
process selection from design requirements. The Concept of Optimal Selection: Maximizing
performance and minimizing material cost or environmental impact by incorporating the
concepts of cost, price and utility into the selection process. Optimal selection of material and
shape: the interaction of material and shape in mechanical design. Database design and
quality assurance: Types and sources of data, the structure of engineering selection,
principles for designing selection databases, data checking, demonstration of commercial
software Constructor data input module. Hands«on experience: Materials and process
selection software and database creation software: demonstrations, and exercises.

Lectures: 3 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.

MANF 485: Manufacturing Technology Il: Advanced Processes (3 credits: 2:0:2)
Prerequisite: MANF 121

Laser technologies, rapid prototyping, Powder Metallurgy, Polymer processing techniques
(injection moulding, extrusion, pressing, resin transfer moulding, vacuum debagging,
composite hand lay<up).

Lectures: 3 hours per week, Lab: 2 hours per week.

ENGR 481: Industrial Projects (3 credits: 2:0:2)

Projects in cooperation with industry or research projects involving materials design in
manufacturing, materials developments, complemented by workshops in group problem
solving and design methodology.

Lectures: 3 hours per week, Lab: 2 hours per week.

ELECTIVE COURSES’ DESCRIPTION

MANF 590: Platics Processing (3 credits: 2:0:2)

Prerequisites: MATL 472, MANF 485

Preparation of material (mixing technology, granulation), basics of material characteristics
(flowability, thermodynamics, rheometry), plastics extrusion (single and twin screw extruders,
foils, plates, profiles, blow forming), plastics injection moulding (plastification technique,
injection moulding dies, injection technique, melting procedure, injection and cooling),
plastics pressing (hardening process and process parameters), fibre reinforced polymers
(prepreg, wining technologies, press techniques, RTM processes), foams, joining techniques.
Lectures: 3 hours per week, Lab: 2 hours per week.

MATL 591: Basic Materials and Industrial Minerals (3 credits: 2:0:2)

Prerequisites: MATL 470

Geometrical crystallography, chemical crystallography, physical crystallography, microscopy
of oxides, hydroxides, sulphates, carbonates, microscopy of industrial minerals, polarization
microscope, crystal optics, determination of optical and crystal parameters, oxides,
hydroxide, carbonate, phosphate, sulphate, silicate.

Lectures: 3 hours per week, Lab: 2 hours per week.
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MATL 592: Nonmetallic, Inorganic Basic Technology (3 credits: 2:0:2)

Prerequisites: MATL 470, MANF 485

Technology of glasses: definitions and glass raw material, reactions, viscosity and brittleness,
manufacturing of glasses, fibre glass manufacturing, glass solidification, defects in glasses.
Principles of ceramics: raw material, ceramic forming, thermal behaviour, special technology
of porcelain.

Principles of binding agents: introduction, thermal behaviour, combustibles, cement, calk,
mechanical properties.

Lectures: 3 hours per week, Lab: 2 hours per week.

MATL 593: Metallic Engineering Materials (3 credits: 2:0:2)

Prerequisites: MATL 240

Non«ferrous metals: review on non«ferrous metals applications, alloying (especially for Cu, Al,
Mg, Ni, Ti), physical and mechanical properties of non«ferrous materials, metals and their
important alloying elements.

Lectures: 3 hours per week, Lab: 2 hours per week.

MATL 594: Forming Techniques (3 credits: 2:0:2)

Prerequisites: MATL 362, MANF 485

Ferrous metals: steel mechanical properties improvement methods, alloying, gamma phase
expansion and contraction, typical microscopic pictures, segregations and inclusions,
solidification behaviour, non<ferrous additions and their effects, phase transformation in
technical steels, cooling rate effect on the phases, technical heat treatment.

Elastic and plastic material behaviour, material forming procedure, forming parameters in
cold or hot working, tension and compression in die forming, flow curve description, criteria
and equations of the flow curve, introduction to elemental plasticity theory, stress calculation
during forming process, technical die forming processes (rolling, fine sheet production,
forging, wire drawing, tube extrusion, sheet metal work).

Lectures: 3 hours per week, Lab: 2 hours per week.

MATL 595: Optimization Metal Working and its Analysis (3 credits: 2:0:2)

Prerequisites: MATL 362, MANF 485

Hot working: definition, iron carbon equilibrium diagram, technical heat treatment,
thermochemical procedure, curing behaviour, thermomechanical treatment. Thermal
analysis: temperature dependant properties (intrinsic, structural, transformation), practical
circumstances (temperature, oven, cooling, temperature control, ...), thermal analysis
equipment, (calorimeter, dilatometer), thermal spectroscopy, thermal gravimetry, ...).
Lectures: 3 hours per week, Lab: 2 hours per week.

MATL 596: Metallurgical Processing Techniques (3 credits: 2:0:2)

Prerequisites: MATL 240, MATL 471

Material preparation (separation of solids, gases and pelletizing), reduction (pyrometallurgy/
hydrometallurgy) refinement ( pyrometallurgy/ hydrometallurgy), electrometallurgy
(exothermic and endothermic processes), steel extraction, copper extraction, lead extraction,
zinc extraction, aluminium extraction, magnesium extraction, titanium extraction.

Lectures: 3 hours per week, Lab: 2 hours per week.
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MATL 597: Casting Techniques and Furnaces (3 credits: 2:0:2)

Prerequisites: MATL 240, MANF 485

Foundary and castshop layouts, melting techniques (induction, electric, cupola), melt
treatment, new trends in casting techniques, principles of castable materials, die casting,
semi finished castings (continuous casting, ribbon casting, rheocasting).

Lectures: 3 hours per week, Lab: 2 hours per week.

MATL 598: New Finishing Technologies and Corrosion resistance (3 credits: 2:0:2)
Prerequisites: MATL 480, MANF 485

New technologies: rapid prototyping, squeeze casting, metal injection moulding, thixocasting,
thixoforming, fine casting, composites.

Corrosion resistance: review on principles (electrochemical balance, kinetics, potential,
aggressivity, passivation, measuring methods), electrocorrosion, types of corrosion, forms of
in place corrosion, high temperature corrosion, corrosion resistance elements, corrosion
resistance (insulation, ...), coating.

Lectures: 3 hours per week, Lab: 2 hours per week.

MATL 599: Nano: and Micro:<Scale Conditional Materials (3 credits: 2:0:2)

Prerequisites: MATL 481

Review on crystal defects (point defects, dislocations, crystal and phase boundaries,
precipitation and segregation). Crystal anisotropy and texture: introduction, anisotropy,
polycrystal and anisotropy, crystal orientation, texture description and determination,
simulation.

Lectures: 3 hours per week, Lab: 2 hours per week.

MATL 600: Material and Environment (3 credits: 2:0:2)

The environments experienced by engineering materials in service, and economic methods
for ensuring their survival, the basic science of high temperature oxidation and aqueous
corrosion leads to an appreciation of methods for corrosion control.

Lectures: 3 hours per week, Lab: 2 hours per week.
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STUDY PLAN
1°" YEAR
. Credit | Weekly Hours . .
Code Course Title Hours | Lec. | Tut. | Lab Prerequisite
Fall Semester (Term 1)
EMAT 110 | Calculus for Engineering | 3 3 2 0
ECHM 110 | General Chemistry for 3 2 2 2
Engineering
EPHS 110 Enginleering Mechanics 3 3 > 0
|<Statics
ENGR 110 | Engineering Design & Graphics 4 3 4 0
ENGR 120 | Engineering Computation 3 2 2 2
HUMN 120 | Technical Writing and 3 3 2 0
Communication
Total Hours 19 16 14 6
Spring Semester (Term 2)
EMAT 120 | Calculus for Engineering |l 3 3 2 0 EMAT 110
EMAT 121 | Linear Algebra 3 3 2 0
EPHS 120 | Engineering Mechanics |l 3 3 2 0 EMAT 110
Dynamics EPHS 110
EPHS 121 Waves, Electricity & Magnetic > >
Fields
MANF 121 | Manufacturing Technology I:
Conventional Processes
HUMN 240 | Engineering Economics 3 3 2 0
Total Hours 18 16 10 4
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2"° YEAR
. Credit | Weekly Hours . .
Code Course Title Hours | Lec. | Tut. | Lab Prerequisite
Fall Semester (Term 3)
EMAT 230 | Calculus for Engineering Il 2 0 EMAT 120
ENGR 230 | Structures and Properties of 2 ECHM 110,
Materials EPHS 121
ENGR 231 | Fluid Mechanics | 2 EPHS 120,
EMAT 121
ENGR 360 | Thermodynamics 0 EMAT 120,
EMAT 121
ENGR 352 | Electric Power and Circuits 3 2 2 2 EPHS 121
HUMN 360 | Engineering Law 3 3 2 0
Total Hours 18 15 12 6
Spring Semester (Term 4)
ECHM 230 | Introduction to Organic 3 > > 2 ECHM 110
Chemistry
MANF 241 | Mechanical Engineering > 2 EPHS 120
Measurements
MATL 240 | Crystalline Structure of 2 2 ENGR 360
Materials MATL 242 co.
MATL 241 Heat Transfer 4 3 2 2 ENGR 360
MATL 242 | Thermochemistry 3 2 ENGR 230
ENGR 360
Total Hours 18 13 10
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3*° YEAR

Credit Weekly Hours
Hours | Lec. | Tut. | Lab

Code Course Title Prerequisite

Fall Semester (Term 5)

EMAT 231 | Diff. Equations & partial diff. 3 3 2 0 EMAT 120
equations

ECHM 350 | Electrochemistry 3 2 2 2 ECHM 110

EPHS 121

EMAT 240 | Statistics and Probability for 3 3 2 0 EMAT 230
Engineers

MANF 231 | Stress Analysis 3 2 2 2 EMAT 120

EPHS 120

MATL 351 Mass Transfer 3 2 2 2 ENGR 231

MATL 241

MATL 352 | Material Testing 3 2 2 2 MANF 241

ENGR 230

MANF 231

CO.

Total Hours 19 14 12 8

Spring Semester (Term 6)

ECHM 360 | Polymer Chemistry 3 2 2 2 | ECHM 230
ENGR 230
MATL 361 Design of Experiments 2 2 2 0 | EMAT 240
MATL 362 Mechanical Behaviour of 3 2 2 2 | MATL 240
Materials MATL 352
MATL 363 Phase Transformations and 4 3 2 > MATL 240
Heat Treatment MATL 351
MATL 364 | Semiconductors and Materials 4 3 2 2 | ENGR 230
for Electronic Applications ENGR 352
HUMN 361 | Introduction to Marketing 3 3 2 0
Total Hours 19 15 12 8
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4™ YEAR
. Credit | Weekly Hours . .
Code Course Title Hours | Lec. | Tut. | Lab Prerequisite
Fall Semester (Term 7)
MANF 484 | Quality Systems 3 3 2 0 | MATL 361
MATL 470 | Glasses, Ceramics and Binding 4 3 2 2 | MATL 240
Materials
MATL 471 Extractive Metallurgy 4 3 2 2 | MATL 240
MATL 472 | Polymer Materials 4 3 2 2 | ENGR 231
ECHM 360
MATL 473 | Computational Material 3 2 0 2 | ENGR 120
Science EMAT 231
Total Hours 18 14 8 8
Spring Semester (Term 8)
MATL 480 | Corrosion 4 3 0 2 | MATL 240
ECHM 350
MATL 481 Properties and Processing of 4 3 0 > MANF 121
Composites MATL 240
MATL 474 | Materials for Biomedical 4 3 0 2 | MATL 240
Applications
MATL 482 | Failure Analysis and Advanced 3 2 0 2 | MATL 352
Materials Characterization MANF 231
ENGR 481 | Industrial Project 3 2 0 2
Total Hours 18 13 0 8
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5™ YEAR
. Credit | Weekly Hours | Prerequisit
Code Course Title Hours | Lec. | Tut. | Lab e
Fall Semester (Term 9)
MATL 601 Senior Thesis (1) 3 1 0 4
Refer to
MATL xxx Technical Elective 3 2 0 2 course
Description
MATL xxx Technical Elective 3 2 0 2 Refer to
course
Description
MANF 485 Manufacturing Technology lI: 3 2 0 2 | MANF 121
Advanced Processes
HUMN xxx 3 3 2 0
HUMN xxx 3 3 2 0
Total Hours 18 13 4 10
Spring Semester (Term 10)
MATL 602 Senior Thesis (2) 4 2 0 4
Refer to
MATL xxx Technical Elective 3 2 0 2 course
Description
MATL xxx Technical Elective 3 2 0 2 Refer to
course
Description
MATL 483 Material and Process Selection 3 2 2 2 | MATL 240
MANF 485
HUMN xxx 3 3 2 0
Total Hours 16 11 4 10
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COMMUNICATION SYSTEMS ENGINEERING PROGRAM

PROGRAM GOALS AND OBJECTIVES

The program aims at generating a graduate who is well trained in modern telecommunication
industry as well as having a background in communication systems that enables him/her to fit
easily within a modern telecommunication work environment and be able to identify market
needs in this fast moving segment of business. The graduate is exposed to a wide variety of
courses to build an open scope to telecommunication engineering which is interdisciplinary in
nature. The graduate acquires his/her degree by taking a balanced curriculum that is
pre<dominantly concerned with communication systems on different levels and which does not
neglect required basic sciences used in this field. This fills the gap in many telecommunication.

DEPARTMENT REQUIREMENT COURSE LIST (APPLIED ENGINEERING)

Code Course Title Credits
EMAT 232 Complex and Special functions and Fourier Analysis 4
EMAT 350 Numerical Techniques 3
EPHS 230 Optical and Thermal Physics 3
EPHS 240 Modern Physics and Quantum Mechanics 3
COMM 230  Electronic Technology 2
COMM 240  Computer Programming 3
COMM 241 Electrostatics and Magneto Statics 3
COMM 242  Electrical Circuits 3
COMM 350  Signals and Systems 4
COMM 351 Electronic Materials 3
COMM 352  Electromagnetic Fields 3
COMM 353  Logic Design 3
COMM 360  Solid State Electronic Devices 3
COMM 361 Electronic Circuits 3
COMM 362 Waves and Transmission Lines 3
COMM 363  Computer Architecture 3
COMM 364  Electronic Measurements 2
COMM 470  Digital Signal Processing 3
COMM 471 Digital Circuit Design 3
COMM 473  Analog Communication Systems 3
COMM 474  Project Management 3
COMM 481  Communication Networks 3
COMM 482  Control systems 3
COMM 483  Digital Communications 3
COMM 591 Computer Networks 3
COMM 592  Quality Engineering 3
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COMM 593  Project (1) 3
COMM 594  Project (2) 6
COMM 595  Information Theory and Coding 3
COMM 596  Industrial Accounting 3
COMM 597  Introduction to Decision Analysis 3

Total Hours 96

TECHNICAL ELECTIVE LIST OF COURSES

7 Elective courses with a total of 21 Credit Hours cover five different tracks, track 1:
Communication, track 2: Electronics, track 3: Microwave, track 4: Optics, and track 5: Signal
processing. The student has to select 2 tracks with at least 3 courses per track.

Track Code Course title Credits
1. Comm. COMM 411  Antenna Engineering and Propagation 3
COMM 412  Acoustics 3
COMM 513  Wireless and Mobile Communications 3
COMM 514  Satellite communications 3
COMM 515  Network Security 3
2. Electec. COMM 421  Analog Circuits 3
COMM 422  VLSI Design 3
COMM 523  CAD for Digital circuits 3
COMM 524  Analog Integrated Circuit Design 3
COMM 525 RF Circuit Design 3
COMM 526 Embedded System Design 3
COMM 527  Distributed Systems 3
3. Microw. COMM 411  Antenna Engineering and Propagation 3
(Common with the communication track)
COMM 432  Microwave Circuits 3
COMM 533 Microwave Devices 3
COMM 534  Microwave Measurements 3
4. Optics COMM 441  Optoelectronic Devices 3
COMM 542  Optical Communication Systems 3
COMM 543 Integrated Optics and Optical MEMS 3
5. Sig. Pro. COMM 451  Statistical Signal Processing 3
COMM 552 Image Processing 3
COMM 553  Audio and Video Encoding 3
COMM 554  Multimedia Engineering 3
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COMMUNICATION SYSTEMS ENGINEERING COURSE DESCRIPTIONS

EMAT 232 Complex, special functions and Fourier Analysis (4 credits:4:2:0)

Prerequisite: EMAT 230

Periodic functions, Fourier series expansion and its applications, Fourier transform. Sequences
z transform. Complex numbers and complex planes, Complex functions and their derivatives,
Integration of complex functions, The Cauchy integral theorem, Singularities and the residue
theorem, Conformal mapping, Series solution of linear differential equations, Special functions:
Gamma, Beta, Bessel and Legendre. Bessel and Legendre series.

Lectures: 4 hours per week. Tutorial: 2 hours per week.

EMAT 350 Numerical Techniques (3 credits:3:2:0)

Prerequisite: EMAT 121, EMAT 231.

Roots of algebraic and transcendental equations, function approximation, Splines, Least square
data fitting, numerical differentiation, numerical integration, solution of simultaneous algebraic
equations, Finite difference techniques, Finite element techniques.

Introduction to a numerical solver in a Mathematical software system (MSS): elementary
numerical methods: Euler, Improved Euler, Runge«Kutt, local and global error, reliability of
numerical methods, finding eigenpairs and solving linear systems with a MSS.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

EPHS 230: Optical and Thermal Physics (3 credits:2¢2¢2)

Prerequisite: EMAT 120.

Heat and thermodynamics: Heat transfer, Kinetic theory of gases, First law of thermodynamics.
Geometrical optics: Refraction of light, Prisms, Reflection of light, Lenses, Lens aberration.
Lectures: 2 hours per week. Tutorial: 2 hours per week. Lab: 2 hours per week.

EPHS 240: Modern physics and Quantum Mechanics (3 credits:3:2:0)

Prerequisite: EMAT 231, EMAT 240

Modern physics: Plank's theory of quantization of energy of radiation, Photoelectric effect,
xcrays and Compton’s effect, Wave properties of matter and wave function, Principles of
quantum mechanics and Schrddinger equation, Atomic structure and study of the tunnelling
phenomenon. Solution of Schrodinger equations in Quantum well, quantum dot and periodic
structures. Bloch function, Kronig<Penny model. Quantum theory of free electrons in metals,
Statistical distribution laws. Fermi<Dirac Distribution.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 230: Electronic Technology (2 credits:2:2:0)

Introduetion to electronics, I Vreleton, jusmie and Clean Rooms and Clean Room Technology —
Bulk Crystal growth — Epitaxial growth — Photolithography — Etching — Oxidation process —
Diffusion process — Chemical vapour deposition CVD — Evaporation and multilayer coating —
lonic exchange process.

Lectures: 2 hours per week. Tutorial: 2 hours per week.

COMM 240: Computer programming (3 credits:3¢2¢2)

Prerequisite: ENGR120

Introduction to problem analysis, Variables, Data types, Input and Output, Operators and simple
functions, Selection structure, Repetition and Loop statements, Modular programming, Arrays,
Strings and other data types, Files, Pointers, S/W testing. Programming principles such as
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structuring, looping, data structures and abstract. Data type ADT. Arrays, list, stacks, queues,
binary trees. (Matlab)

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 241: Electrostatics and Magneto statics (3 credits:3:2:0)

Prerequisite: EMAT230

Coulomb’s law, Electric field intensity, Field of point charge, line charge, surface charge, and
continuous volume charge, Electric flux, Gauss’s law, Divergence, Electric energy and potential,
Electric conductors, Principle of images, Electrical capacitance,

Dielectric materials, Dipoles, Dielectric permittivity, Poisson’s equation, Laplace’s equation.
Steady magnetic fields, Ampere’s law, Magnetic forces, Magnetic materials, Magnetic circuits,
Inductance, time varying fields, Maxwell’s equations, Wave equations, Propagation in free
space.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 242: Electrical Circuits (3 credits:2:2¢2)

Prerequisite: EMAT230

Electrical circuit variables and elements, Simple resistive circuits, Analysis of electrical circuits,
Source transformation, Network theorems, Star«delta transformation, Sinusoidal steady state
analysis, Phasor diagram representation, Application of network theorems on alternating current
circuits, Electric power in alternating current circuits, Complex power calculations, Power factor,
Circuits with nonlinear resistance. Transients in electrical circuits, Mutual inductance,
Resonance in electrical circuits, Electric filters, Two<port networks, Locus of phasor diagrams at
variable frequency, Analysis of electrical circuits with non¢<sinusoidal alternating currents.

Lab: A set of Lab experiments applied to the fundamentals of electrical testing courses studied
by the students in the first and second year: Electrical circuits: Applications of network
theorems, Magnetically coupled circuits, Electric filters, Transients in electrical circuits,
Operation with variable frequency. Electrical measurements and measuring instruments.
Calibration of ammeters,

Voltmeters and wattcmeters, Oscilloscopes and their applications. Electronic and logic circuits:
Tests on some integrated electronic circuits and chips.

Lectures: 2 hours per week. Tutorial: 2 hours per week. Lab: 2 hours per week.

COMM 350: Signals and Systems (4 credits:3:2:2)

Prerequisite: EMAT 240

Signals and systems: Continuous time and discrete<time signals, The unit Impulse and unit step
functions, Basic system properties. Linear time«invariant systems: Discretetime LTI systems:
The convolution sum. Continuous:time LTI systems. System properties and description, Fourier
series representation of periodic signals: Fourier representation of continuous time periodic
signals, Fourier series representation of discrete time periodic signals, Filters described by
differential equations and filters described by difference equations. The continuous<time Fourier
transform and its properties, The discretetime Fourier transform and its properties, The
Ztransform, Region of convergence, The Inverse Z:ransform, Properties of the Z:transform,
Analysis and characterization of LTI systems using Z«transform, System function algebra, The
unilateral Z«transform

Lectures: 3 hours per week. Tutorial: 2 hour per week. Lab: 2 hours per week.
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COMM 351: Electronic Materials (3 credits:3:2:0)

Prerequisite: COMM 230

Crystals, Bonding, Basic elements of material science, electronic conduction in metals, electron
in a periodic potential, energy bands and energy gaps in solids, Semiconductors, the Fermi
level, electrons and holes, Intrinsic and extrinsic semiconductors, n«type and p«type, Diffusion
and Drift Current, Excess carriers in semiconductors, Optical generation and recombination, the
continuity equation, non homogenous doping, Pn<junction: I<V characteristics, Reverse
saturation current depletion layer capacitance, Diffusion capacitance, Zener diodes, Bipolar
junction transistor (BJT)

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 352: Electromagnetic Fields (3 credits:3:2:0)

Prerequisite: EMAT 232, COMM 241

Guided waves between two conducting parallel plates, TE and TM waves and their
characteristics, Velocities of propagation, Attenuation and quality factor, Wave impedance,
Basic closed waveguides, TE and TM waves and their characteristics in rectangular wave
guides, Waves solution in cylindrical coordinates, Microstrip transmission line, Attenuation and
quality factor of a waveguide, Symmetric and asymmetric dielectric planar waveguide, effective
index and normalized parameters, Hybrid modes in step index optical fibres, Propagation in
multimode waveguide.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 353: Logic Design (3 credits:3:2:0)

Prerequisite: COMM 242

Review on number systems, Binary number systems, Number base conversion, Octal and
hexadecimal, Negative numbers, Coded number systems. Switching functions: Main operators,
Postulates and theorems, Analysis and synthesis of switching functions, incompletely specified
functions. Design using NAND and NOR gates. Storage devices:|-bt storage, Setreset FF,
Clocked SR-FF, Positive and negative«edge triggered SR«FF, JKFF, Race«around condition,
Master:slave JK-FF, D-FF, T-FF, Excitation table. Sequential circuits: State table and transition
diagram, Design of digital systems, Incompletely specified states, Counters, Shift registers.
Miscellaneous topics: Adders, Subtracters, Decoders, Coders, Multiplexer/demultiplexer,
Memories (ROM, PLA, RAM).

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 364: Electronic Measurements (2 credits:0:0:4)

Prerequisite: COMM 353

Diode Applications and Regulated Power Supplies, FET Amplifier Circuits, Measurements of
H<Parameters, BJT Feedback Amplifiers, OpAmp applications, Circuit simulators, Logic circuits,
DAC’s ADC'’s, Peripheral Interface Adapter, Microprocessor/DAC Interfacing and Applications
Lab: 4 hours per week.

COMM 360: Solid State Electronic Devices (3 credits:3¢2¢0)

Prerequisite: COMM 351

Bipolar junction transistor (BJT): Eber<Moll model, Static and dynamics characteristics, Field
effect transistors. (linear and nonlinear and pinch off regions), JFETs model and biasing.
Insulated gate FETs: Types, Regions of operation, MOSFETs model and biasing. FETs
applications: MOSFET as a resistance, JFET as a constant current source, Metal
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semiconductor contacts, MOS capacitors, stimulated and spontaneous emission, Light emitting
diodes (LED), laser diode (LD), Power devices, Device simulators.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 361: Electronic Circuits (3 credits:3:2:0)

Prerequisite: COMM 353, (COMM 360 or taken simultaneously with it)

Diode applications half< and fullswave rectifier, power supply, Transistor small signal models: Z,
y« and h¢ parameters. Analysis of audio frequency (AF) amplifiers: RC:coupled, Frequency
response. AF power amplifiers: Class<A, push«pull operation (Class<A, Class<B). Operational
amplifiers (OPAMPs): Difference amplifier, OPAMP specifications and frequency characteristics.
OPAMP applications: Inverting, non¢inverting, Adder, Subtracter, Integrator, Differentiator.
Oscillators: Concept of stability and oscillations, OPAMP oscillators (rectangular, sinusoidal,
Wien bridge, phase shift, and tuned circuits). Analog«to«digital (A/D) and digital<toc<analog (D/A)
converters.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 363: Computer Architecture (3 credits:3:2:0)
Prereq
Biet tin gi chua, vao day coi di http://nhatquanglan.xlphp.net/
Fundamentals of computer architecture and organization, Basic computer organization and
design: Information format, Instruction formats. Computer instructions, Timing and control
execution, Register transfer, Micro operations, Control functions, Memory organization, CPU
structure and function, Processor organization, Register organization, ALU, Instruction
execution cycles, Control
memory, Microinstruction sequencing and execution. Bus organization: Bus timing analysis,
Memory devices and systems. I/O systems. Hardware implementation of data path and memory
systems: Control signalling and interrupts, Programmed 1/O, interrupt priority, Bidirectional bus
interfaces, Programmable peripherals devices, Interface design issues.
Lectures: 3 hours per week. Tutorial: 2 hours per week.
COMM 470: Digital Signal Processing (3 credits:3¢2:0)
Prerequisite: COMM 350
Digital signal convolution, Digital filter design: Finite impulse response, Infinite impulse
response. Adaptive digital filters: Concepts, Algorithms, Applications.
Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 471: Digital Circuit design (3 credits:2:2:2)

Prerequisite: COMM 361

CMOS Inverter: Noise margin, Propagation delay, Power dissipation, CMOS combinational
circuits: Static design, Pass transistors and transmission gates, Dynamic design, CMOS
sequential circuits: Latches, Flip¢« flops, Counters, Monostable Ring oscillator, Random Access
Memory RAM, Read Only Memory ROM, Emitter Coupled Logic ECL, Bi CMOS circuits.
Lectures: 2 hours per week. Tutorial: 2 hours per week. Lab: 2 hours per week.
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COMM 473: Analog communication systems (3 credits:2:2:2)

Prerequisite: COMM 350

Introduction to communication systems, Analysis of amplitude modulation, Frequency
modulation, Phase modulation, Pulse modulation systems, Heterodyne Radio Transmitters and
receivers, AGC and AFC, TV broadcasting system, Random Processes: Stationary process,
Mean, covariance and correlation functions, Ergodic process, Transmission of Random Process
through Linear time invariant filter, Power spectral Density. Noise: Gaussian process and central
limit theorem, white noise, Narrow band noise, Noise effect on CW modulation Systems:
DSB:<SC, AM envelope, FM. Baseband, Noise Figure, Signal to noise ration in Analog systems.
Lectures: 2 hours per week. Tutorial: 2 hours per week. Lab: 2 hours per week.

COMM 481: Communication Networks (3 credits:3:2:0)

Prerequisite: COMM 473

Introduction to telecommunication networks, Network topology, Switching: Telegraph,
Telephone, Telex, Data, Signalling, ISDN, Broad band, Private switching. Management network
multiplexing: Analog, Digital, Wavelength division. Data transmission interface equipment:
Modems, Digital data interface equipment. Codecs: Audio, Video. Copper lines: Open wire,
Twisted pair cable, Coaxial cable. Optical fibre technology: Types of optical fibres, Cables,
Wavelength Division Multiplexing in optical networks, Applications, Radio relay technology,
Systems. Mobile radio: Service mode technology. Satellites: Services, Technology, Digital
subscriber lines

Lectures: 3 hours per week. Tutorial: 2 hour per week.

COMM 482: Control Systems (3 credits:2:2:2)

Prerequisite: COMM 350

Introduction to feedback control systems, Advantages and disadvantages of feedback, Standard
test signals, Transient response, Response of first and second order systems, Properties of
transient response. Stability of linear systems, The root locus method. Frequency response
plots: Bode plots, Polar plots, Systems with transportation lag, Estimation of transfer functions
from bode plots. Stability from frequency response: Nyquist criterion, Relative stability, the
closed loop frequency response.

Lectures: 2 hours per week. Tutorial: 2 hours per week, Lab: 2 hours per week.

COMM 483: Digital Communications (3 credits:2:2:2)

Prerequisite: COMM 473

Sampling Process, Pulse amplitude Modulation, Quantization Process, Quantization noise,
Pulse Code modulation, time division Multiplexing. Digital multiplexers, Pulse. Transmission:
Line Codes, Equalizers, Filter, probability of Errors in baseband, Intersymbol Interference,
Nyquist criterion for distortionless baseband transmission, Raised Cosine spectrum. M:Ary
Probability of error, Regenerative repeaters, Eye Pattern, Power spectrum of pulse amplitude
modulation. Signal space analysis, correlation receiver. Passband data transmission, BPSK,
QPSK, QPSK, Pe, Spectrum, generation. M«ary PSK, Hybrid Amplitudephase modulation,
Coherent Frequency shift keying, M<Ary FSK, Noncoherent binary FSK. Differential phase shift
Keying, Multiple a Spread Spectrum techniques.

Lectures: 2 hours per week. Tutorial: 2 hours per week. Lab: 2 hours per week.

COMM 591: Computer Networks (3 credits:3:2:0)

Prerequisite: COMM 482
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Introduction to computer networks, Network architecture, ISO/OSI reference model, TCP/IP
model, Examples of networks, Network topology, Physical layer, Data communication networks,
Telephone system, Integrated services digital network, Asynchronous transfer mode, Data link
layer design issues, Error handling, Elementary data link protocols, Medium access control
protocols, Local, area networks, Carrier sense multiple access with collision detection protocol
(CSMA/CD), Ethernet like local area networks, High speed local area networks.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 592: Quality Engineering (3 credits:3¢2:0)

Strategic quality planning, quality in design and processes, tools for quality improvement and
control, standards, and total quality management.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 593: Project (1) (3 credits:1:0<4)

A single or group project performed under the supervision of a faculty member and an industrial
entity

Lectures: 1 hour per week. Lab: 4 hours per week.

COMM 594: Project (ll) (6 credits: 2,0,8)

A single or group project performed under the supervision of a faculty member and an industrial
entity

Lectures: 2 hour per week. Lab: 8 hours per week.

COMM 595: Information Theory and Coding (3 credits:3:2:0)

Prerequisite: COMM 483

Lectures: 3 hours per week. Tutorial: 2 hours per week.

Introduction: Uncertainty, Information, Entropy and its properties. Source coding: Shannon
coding Prefix coding, First Shannon theorem, Huffman coding, discrete memoryless channels,
Binary symmetric channel, Mutual information and its properties. Channel capacity, Channel
coding, Second Shannon theorem, Mutual information. Channel capacity, Compression of
information. Linear block codes, Cyclic codes, WellcKnown Block codes, Convolution codes:
Code tree, Trellis and state diagram, Maximum likelihood decoding of convolution codes.
Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 596: Industrial Accounting (3 credits:3¢2:0)

Introduction to accounting concepts and the operating characteristics of accounting systems.
The principles of financial and cost accounting, design of accounting systems, techniques of
analysis, and cost control. Interpretation and use of accounting information for decision making.
Lectures: 3 hours per week. Tutorial: 2 hours per week

COMM 597: Introduction to Decision Analysis (3 credits:3:2:0)

Distinctions, possibilities and probabilities, relevance, value of information and experimentation,
relevance and decision diagrams, risk attitude. What makes a good decision, how decisions can
be made better, framing and structuring techniques, modeling and analysis tools, biases and
probability assessment, evaluation and appraisal methods, and effective presentation styles.
Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 598: Project Management (3 credits:3¢2:0)

Project phases, project scheduling, monitoring, team work evaluation, team work skills,
communication in groups, leading a group, negotiating.

Lectures: 3 hours per week. Tutorial: 2 hours per week.
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Technical Elective Courses

COMM 411: Antenna Engineering and Propagation (3 credits:3¢2:0)

Prerequisite: COMM 362

Fundamentals and definitions, Dipoles array synthesis and antenna arrays, Line sources,
Folded dipole antennas, Microstrip antennas, Broadband antennas: Traveling wave wire
antennas, Helical antennas, Biconical antennas, Sleeve antennas, Rectangular and circular
aperture antenna, Reflector antennas. Feeding networks for wire antennas, Arrays and
reflectors, Antennas in communication systems, noise temperature, Atmospheric and ground
effects.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 412: Acoustics (3 credits:3:2:0)

Prerequisite: COMM 411

Parameters and definitions, Acoustic wave propagation in free space, Acoustic Impedance,
Acoustic transmitters and receivers, Speech analysis, Biomedical Applications.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 421: Analog Circuits (3 credits:3:2:0)

Prerequisite: COMM 360, COMM 361

Elementary transistor stages, Common source, Common gate, Source follower, feedback
amplifiers, stability, root locus analysis, poles and zeros, multivibrators, pulse circuits, switched
circuits.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 422: VLSI Design (3 credits:2:2:2)

Prerequisite: COMM 471

IC Processing, Fabrication of passive and active components, Process integration and standard
technologies, Layout design rules, Layout parasitics, Layout techniques, Interconnect modeling,
Design of basic digital IC building blocks, NMOS Inverter, NMOS and CMOS gate circuits, GaAs
digital circuits, IIL, TTL, ECL gates, BICMOS digital circuits, Memory cores: ROM, EPROM,
EEPROM, Flash ROM, SRAM, DRAM, Memory peripheral Circuitry: Row and column decoders,
Array structures.

Lectures: 2 hours per week. Tutorial: 2 hour per week. Lab: 2 hours per week.

COMM 432: Microwave Circuits (3 credits:2:2:2)

Prerequisite: COMM 362

Planar transmission lines: microstrip, slotlines, coplanar waveguide, couple lines. Impedance
matching networks, microwave filters: periodic structures, insertion method, HicLow impedance,
coupled line filters. Microwave amplifiers: power gain amplifier, wide band amplifier, and low
noise amplifier.

Lectures: 2 hours per week. Tutorial: 2 hours per week. Lab: 2 hours per week.

COMM 441: Optoelectronic Devices (3 credits:2¢2¢2)

Prerequisite: COMM 351, COMM 360

interaction of radiation and atomic systems, Theory of laser oscillation: Fabry:perot laser,
Oscillation frequency and output power, Some laser systems, Semiconductor laser, DC and AC
characteristics, Semiconductor laser modulation, Opto«electronic semiconductor devices, PIN
and avalanche photodiodes, Applications, Optoelectronic circuit applications, External
modulators, Solar cells, LCD's.
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Lectures: 2 hours per week. Tutorial: 2 hours per week. Lab: 2 hours per week.

COMM 451: Statistical Signal Processing (3 credits:2:2¢2)

Prerequisite: COMM 470

Signal Detection and Classification, Hypothesis, Testing, Detection of Signals in Noise,
Detection in the Presence of Unknowns, Signal Estimation Theory, Estimation of Signal
Parameters, Mean<Squared Error, MaximumcLikelihood, Bayesian, Minimax, Signal Waveform
Estimation, Least Squares Estimation, Wiener and Kalman Filters, Adaptive Filtering, Iterative
Minimization and Gradient Descent.

Lectures: 2 hours per week. Tutorial: 2 hour per week. Lab: 2 hours per week.

COMM 513: Wireless and Mobile Communications (3 credits:3:2:0)

Prerequisite: COMM 411, COMM 483

Basic concepts of mobile communications, Cell site planning, Traffic engineering, RF
propagation characteristics, Fading and Path loss phenomena, Noise in cellular systems,
Frequency planning, Frequency reuse, Types of interference. GSM system, Multiple access
techniques, GSM architecture, TDMA frame structure, Types of bursts, Mapping of logical
channels on physical channels, Bit interleaving, Modulation, Frequency hopping, Power control,
Carrier and burst synchronization, CDMA spread spectrum systems, Types of codes and power
control in CDMA.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 514: Satellite Communications (3 credits:3:2:0)

Prerequisite: COMM 411, COMM 483

Communication satellite system, Orbiting satellites, The satellite channel, Link calculation,
Satellite electronics, Frequency division multiple access, Time division multiple access and code
division multiple access, On board processing.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 515: Network Security (3 credits:3¢2:0)

Prerequisite: COMM 591

Overview of computer and network security and methods of defence, Secure encryption
systems (symmetric and public key encryption schemes, AES (advanced encryption standard),
RSA standard, Security protocols (key distribution, authentication, and digital signature
schemes, Software security (protection from viruses and similar programs, design of secure
operating systems, database security), Network security (IP security and the IPSec protocol,
firewalls, web security, electronic mail security, network management security aspects).
Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 523: CAD for Digital Circuit Design (3 credits:3:2:0)

Prerequisite: COMM 422

Delay models, simulated annealing, Logic synthesis, placement, routing, delay models
Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 524: Analog Integrated Circuit Design (3 credits:3:2:0)

Prerequisite: COMM 421, COMM 422
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Introduction to analog VLSI, device modeling — basic analog building blocks (current mirrors,
common¢ source, common« drain, common: gate, cascode:« differential pair), Frequency
response, Stability and frequency compensation, Operational amplifiers (basic, two:stage,
Miller, symmetrical, telescopic, folded, cascode), Noise, Voltage and current references.
Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 525: RF Circuit Design (3 credits:3:2:0)

Prerequisite: COMM 421

RF transceivers, Noise figure, harmonic distortion, Low Noise Amplifiers, Mixers, LC Oscillators,
phase noise, RF frequency synthesis, RF Power Amplifiers (class A, class B, class C, class
AB), Integration artifacts.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 526: Embedded System Design (3 credits:3¢2:0)

Prerequisite: COMM 523

Adders, multipliers, barrel shifters, technology scaling, interconnects, substrate and package
models.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 527: Distributed Systems (3 credits:3:2:0)

Prerequisite: COMM 471

Architecture of distributed systems, Distributed operating systems for computer networks,
Distributed data bases, Distributed problem solving. Foundations of coordinated computing
models: Shared variables, Exchange functions, Concurrent processes, Data flow,
Communicating sequential processes, Processor management and scheduling techniques,
Languages for distributed computing: ADA, examples of distributed systems

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 533: Microwave devices (3 credits:3:2:0)

Prerequisite: COMM 432

Microwave tubes: Reflex klystron, Traveling wave tube amplifiers, Backward wave oscillator,
Magnetron oscillators, Gyratron, Microwave solid state devices: Schottky barrier mixer diodes,
Tunnel diodes, Transferred electron devices, IMPATT, TRAPATT, BARITT, Varactors.
Parametric devices: Manley« Rowe relations, Parametric up converters, Negative resistance
parametric amplifiers, Microwave transistors.

Lectures: 2 hours per week. Tutorial: 2 hour per week.

COMM 534: Microwave Measurements (3 credits:3:2:2)

Prerequisite: COMM 533

Detection and measurement of microwave power, Impedance measurements, frequency and
wavelength measurements. N¢port microwave network analyzer, Calibration techniques.
Measurement techniques and instrumentation for active and passive microwave components,
cavity resonators, waveguides, slotted lines, directional coupler, methods for determining
scattering parameters, antenna radiation pattern and grain measurement.

Lectures: 3 hours per week. Tutorial: 2 hours per week, Lab: 2 hours per week.

COMM 542: Optical Communication Systems (3 credits:3:2:0)

Prerequisite: COMM 441

Overview of optical fiber communications, Optical fibre power launching and coupling, Optical
receiver operation, Digital and analog detectors and preamplifiers, Digital transmission systems,
Point to point links, Systems considerations, Power and rise time budgets, Analog systems,
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Carrier to noise ratio, Multichannel transmission techniques, Coherent optical fibber
communication, WDM multiplexing, Optical amplifiers.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 543 Integrated Optics and Optical MEMS (3 credits:3:2:0)

Prerequisite: COMM 542

Symmetric and asymmetric single mode dielectric waveguide, 2D waveguide and the effective
index method, propagation in Multimode guide, the Multimode interference MMI structures,
Integrated optics 10 splitters and directional couplers, 10 filters and multiplexers, MEMS
technology, Micromirrors and micro<lenses, Optical MEMS switches, Fibre lens, Variable
optical attenuators, Multilayer filter design, Tuneable MEMS filters.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 552: Image Processing (3 credits:3:2:0)

Prerequisite: COMM 551

Image representation, Spatial frequency domain, Descriptions of line and shape, Perspective
transformations, Projective invariant, Descriptive methods in scene analysis. Feature analysis:
Pre«processing, Feature extraction. Classification: the bays classifier, Discrimination function
and decision surfaces, Clustering application in image field.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 553: Audio and Video Encoding (3 credits:3:2:0)

Prerequisite: COMM 552

The creation of digital music and audio. Digital image formation and representation, filtering,
enhancement and restoration, edge detection, discrete image transforms, encoding and
compression, segmentation, recognition and interpretation, 3D imagery.

Lectures: 3 hours per week. Tutorial: 2 hours per week.

COMM 554: Multimedia Engineering (3 credits:3:2:0)

Prerequisite: COMM 552

Speech coders: Speech signal analysis, Waveform coders, Voice coders, Hybrid coders. Voice
over |IP techniques, Video Encoding, MPEG, Video Over IP,

Lectures: 3 hours per week. Tutorial: 2 hours per week.
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Study Plan
1% Year
. Credit Weekly Hours . .
Code Course Title Hours Lec. | Tut. | Lab Prerequisite
Fall Semester (Term 1)
EMAT 110 | Calculus for Engineering | 3 3 2 --
ECHM 110 | General Chemistry for Engineering 3 2 2 2
EPHS 110 | Engineering Mechanics |<Statics 3 3 2 --
ENGR 110 | Engineering Design & Graphics 4 3 4 -
ENGR 111 | Engineering Profession, Practice & 2 2 2 --
Responsibilities
HUMN 110 | English Language 3 2 -- 2
Total Hours 18 15 12 4
Spring Semester (Term 2)

EMAT 120 | Calculus for Engineering |l 3 3 2 -- EMAT 110
EMAT 121 | Linear Algebra 3 3 2 -

EPHS 120 | Engineering Mechanics || Dynamics 3 3 2 -- EMAT 110

and EPHS

110

EPHS 121 | Waves, Electricity & Magnetic Fields 3 2 2 2
ENGR 120 | Engineering Computation 3 2 2 2
HUMN 120 | Technical Writing and Communication 3 3 2 --
Total Hours 18 16 12 4
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2"° YEAR
Code Course Title ﬁ:)eu?,'st Lc‘a,\c,:(.eTk'll'ﬁtlleulrzb Prerequisite
Fall Semester (Term 3)
EMAT 230 | Calculus for Engineering Il 3 3 2 -- EMAT 120
EMAT 231 D@fferent!al Equat@ons & Partial 3 3 5 _ EMAT 120
Differential Equations
ENGR 230 | Structures and Properties of 3 2 2 ECHM 110,
Materials EPHS 121
HUMN 240 | Engineering Economy 3 3 2 - -
COMM 230 | Electronic Technology 2 2 2 -- --
EPHS 230 | Optical and Thermal Physics 2 3 2 2 EMAT 120
Total Hours 16 16 12 4
Spring Semester (Term 4)
EMAT 240 Stat?stics_& Probability for 3 3 2 _ EMAT 230
Engineering
COMM 240 | Computer Programming 3 3 2 -- ENGR120
COMM 241 Eleqtrostatics and Magneto 3 3 2 _ EMAT 230
statics
EMAT 350 Numerical Techniques 3 3 2 -- EMAT 231,
EMAT121
COMM 242 | Electrical Circuits 2 2 2 EMAT 230
EMAT 232 Com.pl. and Special Funtions and 4 3 2 _ EMAT230
Fourier
Total Hours 19 17 12 2
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3*° YEAR
Code Course Title (I-:I:)Tﬂ'lst L\(IEV:e‘k 'Iryult-_ITuJ:b Prerequisite
Fall Semester (Term 5)
EPHS 240 Modern physics and Quantum 3 3 2 -- EMAT 231,
Mechanics EMAT 240
COMM 350 | Signals and Systems 4 3 2 2 EMAT 240
COMM 351 | Electronic Materials 3 3 2 -- COMM230
COMM 352 | Electromagnetic Fields 3 3 2 -- COMM 241
COMM 353 | Logic Design 3 3 2 0 COMM 242
ENGR 360 | Thermodynamics 3 3 2 ¢ EMAT 231
Total Hours 19 18 12 2
Spring Semester (Term 6)
HUMN xxx Free Elective 3 3 --
COMM 360 | Solid State Electronic Devices 3 3 2 -- COMM 230
COMM 361 | Electronic Circuits 3 3 2 -- COMM 242
COMM 362 | Waves and Transmission Lines 3 2 2 2 COMM 352
COMM 363 | Computer Architecture 3 3 2 -- --
COMM 364 | Electronic Measurements 2 -- ¢ 4 COMM 353
Total Hours 17 14 8 6

122




Ain Shams University
Faculty of Engineering

Credit Hours

Communication Systems Eng. Program

Programs

uadi (8 Aaala
Tuigh Ak
Baaiaall dsLual) gral

L) alii dtia gl

4™ YEAR
Code Course Title ﬁ:)eu?,'st L:Le_e‘k.:.itl o\qu:b Prerequisite
Fall Semester (Term 7)
COMM 41x | Technical Elective (1) 3 2 2 2 --
.- _ : COMM 353,
COMM 471 | Digital Circuit Design 3 2 2 2 COMM 361
COMM 42x | Technical Elective (2) 3 3 2 - -
COMM 473 | Analog Communication 3 2 2 2 COMM 350,
Systems COMM 360
COMM 470 | Digital Signal Processing 3 3 2 -- COMM 350
HUMN xxx | Free Elective 3 3 -- --
Total Hours 18 14 10 6
Spring Semester (Term 8)
COMM 481 | Communication Networks 3 3 2 -- COMM 473
COMM 43x | Technical Elective (3) 3 2 2 2 --
COMM 482 | Control Systems 3 2 2 2 COMM 350
COMM 44x | Technical Elective (4) 3 3 2 -- --
HUMN 480 Impgct of Technology on 3 3 . . --
Society
COMM 483 | Digital Communications 3 2 2 2 COMM 473
Total Hours 18 15 10 6
Technical Electives 1 and 2
COMM 411 Antenna Engineering and Propagation (tracks 1 and 3)

(Prerequisite: COMM 362)

COMM 421
COMM 441

Analog Circuits
Optoelectronic devices

Technical Electives 3 and 4

COMM 412
COMM 422
COMM 432
COMM 451

Acoustics

VLSI Design

Microwave Circuits
Statistical Signal Processing

(Prerequisite: COMM 411)
(Prerequisite: COMM 471)
(Prerequisite: COMM 362)
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5™ YEAR
. Credit | Weekly Hours . .
Code Course Title Hours | Lec. | Tut. | Lab Prerequisite
Fall Semester (Term 9)
COMM 591 Computer Networks 3 3 2 -- COMM 482
COMM 51x | Technical Elective (5) 3 3 2 - -
COMM 52x | Technical Elective (6) 3 3 2 -- --
COMM 592 | Quality Engineering 3 3 2 --
COMM 593 | Project (1) 3 1 -- 4 --
COMM 598 | Project Management 3 3 2 ¢
Total Hours 18 16 10 4
Spring Semester (Term 10)
COMM 594 | Project (2) 6 2 - 8 -
COMM 83x | Technical Elective (7) 3 3 2 -- --
COMM 595 | Information Theory and 3 3 2 -- COMM 483
Coding
COMM 596 | Industrial Accounting 3 3 2 -- --
COMM 597 | Introduction to Decision 3 3 2 -
Analysis
Total Hours 18 14 8 8
Technical Electives S and 6
COMM 513 Wireless and Mobile Communications (Prerequisite: COMM 411, COMM 483)
COMM 514  Satellite Communications (Prerequisite: COMM 411, COMM 483)
COMM 523 CAD for Digital Circuits (Prerequisite: COMM 422)
COMM 524  Analog Integrated Circuit Design ~ (Prerequisite: COMM 421, COMM 422)
COMM 533 Microwave Devices (Prerequisite: COMM 432)
COMM 542 Optical Communication Systems (Prerequisite: COMM 441)
COMM 552 Image Processing (Prerequisite: COMM 451)

Technical Elective 7

COMM 515
COMM 525
COMM 526
COMM 527
COMM 534
COMM 543
COMM 553
COMM 554

Network Security

RF Circuit Design

Embedded System Design
Distributed Systems

Microwave Measurements

Integrated Optics and Optical MEMS
Audio and Video Encoding

M ultimedia Engineering
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MANUFACTURING ENGINEERING PROGRAM

PROGRAM GOALS AND OBJECTIVES

Egypt is in need of modernization the manufacturing industry to cope of the global challenges of
producing cost:effective products that can compete with the international market. Manufacturing
Engineering is a complex discipline and requires a great deal of specialized
knowledge. Manufacturing engineers are required by all kinds of companies which manufacture
a great variety of products, machines, robotics and other equipment. The aim of the program is
to graduate manufacturing engineers who will be responsible for the design, selection of
materials, specifications and the improvement of production processes and
equipment. Responsibility for plant layout, production management and control, as well as plant
maintenance is also required of manufacturing engineers.

DEPARTMENT REQUIREMENT COURSE LIST (APPLIED ENGINEERING)

Code Course Title Credits
ENGR 231  Fluid Mechanics | 3
ENGR 350 Fluid Mechanics Il 3
MANF 230 Mech. Eng. Design Elements 3
MANF 231 Eng. Mechanics |l 3
MANF 240  Mechanical Engineering Design | 3
MANF 241 Mech. Eng. Measurements 3
MANF 121 Manufacturing Technology 3
MATL 362  Mech. Behavior of Materials 3
MANF 350 Metrology Lab | 3
ENGR 351 Electrical Circuits & Power 3
MANF 353  Mechanical Engineering Design |l 3
EMAT 351  Modeling & Numerical Solutions 3
MANF 360 Electronics & Instrumentation 3
MANF 361  Industrial Design 3
MANF 363 Finite Elements Application 3
MANF 470  Manufacturing Processes Metal Removal 3
MANF 471 Numerical Control Machines 3
MANF 473  Mechanical Vibrations 3
MANF 474  Thermodynamics |l 3
MANF 475  Heat Transfer 3
MANF 476  Manufacturing Process Metal Forming 3
MANF 480  Production Facilities 3
MANF 481  Control Systems 3
MANF 482  Introduction to Robotics Mechanics 3
MANF 483  Metrology Lab Il 3
MANF 489  Senior Seminar 2
MANF 590  Material Fabrication 3
MANF 592  Properties & Processing of Composites 3
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MANF 593  Mechatronics 3
MANF 594  Noise Analysis & Control 3
MANF 595  Polymer Processing 3
MANF 596 = Computer Aided Manufacturing 3
MANF 597  Industrial Organization 4

MANF 599  Senior Project | & 2 ( 2 terms) 3x2=6
Total Credit Hours 105

TECHNICAL ELECTIVE LIST OF COURSES
Student will take 4 elective courses from the following list:

Code Course Title Credits
MANF 472 Quality Control

MANF 484  Quality Systems

MANF 485 Material and Process Selection
MANF 486  Work Study

MANF 487  Computer Applications in Industry
MANF 488  Reliability Engineering

MANF 490 Introduction to Mechatronics
MANF 491 System Modeling

MANF 591 Computer Aided Design

MANF 598  Operations Research

MANF 600  Ergonomics

WWWWWWWWWwww

MANUFACTURING ENGINEERING COURSE DESCRIPTIONS

ENGR 231 FLUID MECHANICS (I) (3 credit hours)

Fluid properties and statics, conservation laws, applications of the continuity, momentum and
energy equations, dimensional analysis and similarity, boundary layer flow, internal and external
flows.

Lectures: 2 hours per week. Tutorial: 2 hours per week. Lab: 2 hours per week

ENGR 350 FLUID MECHANICS (Il) (3 credit hours)

The laws of statics and dynamics in both compressible and incompressible fluids. Equations of
conservation and modern turbulence and boundary layer theory applied to submerged and
conduit flow. Similitude, unsteady flow, measuring devices and fluid machinery.

Lectures: 2 hours per week. Tutorial: 2 hours per week. Lab: 2 hours per week

MANF 230: Mechanical Engineering Design Elements (3 credits)

Prerequisite: EPHS 110.

Design synthesis, fundamental principles of standard design elements, mechanical and fluid
power elements, formal mechanical design drawing requirements, component specification and
optimization.

Lectures:3 hours per week. Tutorial: 2 hours per week.
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MANF 231: Eng. Mechanics lll (3 credits)

Prerequisite: EMAT 120 5 EPHS 120.

.Principles of statics and its application on deformable bodies. Stress and strain. Elastic
behavior of simple elements under axial loading, bending and twisting. Principal stresses.
Beams deflection. Statically indeterminate beams.

Lectures: 2 hours per week. Tutorial: 2 hours per week. Lab: 2 hours per week

MANF 240: Mechanical Engineering Design | (3 credits)

Prerequisite: EPHS 110.

Lectures on Geometric Dimensioning and Tolerancing and three dimensional measurement
methods. Design projects involving modelling, analysis, synthesis, computing and drawing.
Lectures: 2 hours per week. Tutorial: 2 hours per week. Lab: 2 hours per week

MANF 241: Mechanical Engineering Measurements (3 credits)

Prerequisite: EPHS 110.

Static and dynamic characteristics of instruments, statistical analysis of measurement errors,
variable conversion elements and signal amplification. Metrology, measurement of strain and
force, pressure, flow, temperature and power.

Lectures: 2 hours per week. Lab: 2 hours per week

MANF 242: Manufacturing Engineering (3 credits)

Prerequisite:.

A general introduction, encompassing the wide field of activities from iron and steel making
through casting, rolling, forging, to cold forming, metal cutting, welding, bonding, electrical
machining, surface treatment, mechanical handling, assembly, cleaning, packaging.

Lectures: 2 hours per week. Lab: 2 hours per week

MANF 243: Mechanical Behavior of Materials (3 credits)

Prerequisite: MANF 231

How materials are made strong, tough, ductile, formable. How to prevent failures. Material
selection using computer databases.

Lectures: 2 hours per week. Lab: 2 hours per week

MANF 350: Metrology Lab | (6 credits)

Theory of measurments, Definitions, errors, Lineur measuments, angle measuments.

Lectures: 2 hours per week. Lab: 4 hours per week

MANF 352: Electrical Circuits and Power (3 credits)

Prerequisite: EPHS 121

Fundamentals of electromechanical energy conversion. Motors and generators, transformers,
single and polyphase power circuits, synchronous and induction machines, power
measurements.

Lectures: 2 hours per week. Lab: 2 hours per week

EMAT 351: Modeling and Numerical Solutions (3 credits)

Prerequisite: EMAT 121 , EMAT 231

An introductory course in numerical analysis covering such topics as solution of differential and
non¢linear equations, matrices and systems of linear equations. One tutorial period, every other
week, devoted to the modeling of mechanical systems.

Lectures: 3 hours per week. Tutorial: 2 hours per week
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MANF 353: Mechanical Engineering Design Il (3 credits)

Prerequisite: MANF 240

3:D stress transformation, curved beams, thick walled pressure vessels, contact stresses,
fatigue, bolted and welded joints, machine elements. The laboratories feature a major design
project from concept development through analysis to formal report preparation.

Lectures: 3 hours per week. Tutorial: 2 hours per week

MANF 360: Electronics and Instrumentation (3 credits)

Prerequisite: MANF 352

Semiconductor devices, diodes, transistors and silicon«controlled rectifiers. Transistor
characteristic and load lines. Amplifier circuits with and without feedback. Rectifier and passive
filter circuits. Operational amplifiers and active filters. Digital circuits, Microcomputers,
Interfacing.

Lectures: 2 hours per week. Lab: 2 hours per week

MANF 361: Industrial Design (3 credits)

Prerequisite: MANF 240

Introduction for engineering students to the techniques of industrial design, case studies and
introduction to illustration techniques.

Lectures: 3 hours per week.

MANF 363: Finite Element Application (3 credits)

Prerequisite: EMAT 230 , EMAT 121

Theory of the finite element method, element derivation, solution procedures. Applications to
static and dynamic mechanical systems using a finite element package.

Lectures: 3 hours per week. Tutorial: 2 hours per week

MANF 470: Manufacturing Process — Metal Removal (3 credits)

Prerequisite: MANF 242

Fundamentals of metal removing processes. Mechanics of material removal, tribological
aspects of material removal, surface integrity and dimensional optimization of machining
economies.

Lectures: 2 hours per week. Lab: 2 hours per week

MANF 471: Numerical Control Machines (3 credits)

Prerequisite: MANF 242

Components of CNC machines (mechanical parts, sensors, transducers, limit switch, speed
drives and control, hot electrical panel), Describing the operation panel of CNC machinetool,
Data, Coding system, Data entry, Axes, Programming of CNC machines.

Lectures: 2 hours per week. Lab: 2 hours per week

MANF 472: Quality Control (3 credits)

Prerequisite: EMAT 240

Presentation and description of data, theory of probability, discrete probability distributions,
continuous probability distributions, sampling distributions, quality definitions and concepts,
process capability analysis, theory of control charts, statistical control charts for attributes,
statistical control charts for variables, acceptance sampling: principles and concepts,
acceptance sampling by attributes.

Lectures: 3 hours per week. Tutorial: 2 hours per week
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MANF 473: Mechanical Vibrations (3 credits)

Prerequisite: MANF 231

Transient and steady state vibration of single< and multi<degree of freedom systems. Free and
forced vibrations of single and multiple degree:ofdfreedom mechanical systems, transient
response, damping and vibration isolation.

Lectures: 2 hours per week. Tutorial: 2 hours per week Lab: 2 hours per week

MANF 474: Thermodynamics |l (3 credits)

Prerequisite: ENGR 360

Re«examination of the thermodynamic laws. Applied thermodynamics including advanced
engineering thermodynamic processes, psychrometry, and an introduction to combustion,
compressible flow and environmental problems.

Lectures: 2 hours per week. Lab: 2 hours per week

MANF 475: Heat Transfer (3 credits)

Prerequisite: ENGR 360 , EMAT 230

Application of the laws of conduction, convection and radiation to problems in heat transfer.
Steady and transient conduction in solids. Laminar and turbulent convection. Radiation heat
transfer processes. Heat exchangers.

Lectures: 3 hours per week. Tutorial: 2 hours per week

MANF 476: Manufacturing Process — Metal Forming (3 credits)

Prerequisite: MANF 242

Engineering and true stress and strain. Stresscstrain curves and models of mechanical
behavior. Effect of temperature and strain rate on stress<strain curve. Strain hardening, Analysis
of stress and strain. Elastic and Plastic deformation of metals. Forging process, Rolling process,
Extrusion process, Wire drawing. Tube drawing. Deep drawing and redrawing processes.
Lectures: 2 hours per week. Lab: 2 hours per week

MANF 480: Production Facilities (3 credits)

Prerequisite: MANF 242

Advantages of jigs and fixtures, principles of location, types of locators, over«determined
location, principles of clamping, design procedures, drilling jigs, indexing jigs, milling fixtures,
turning fixtures, welding and assembly fixtures. Sheet metal work dies design. Design and
manufacturing of cutting form tools.

Lectures: 3 hours per week. Tutorial: 2 hours per week

MANF 481: Control Systems (3 credits)

Prerequisite: MANF 473

Fundamentals of linear, continuous control systems. Control system performance in both time
and frequency domains. Design and analysis of controllers.

Lectures: 3 hours per week. Tutorial: 2 hours per week

MANF 482: Introduction to Robotics Mechanics (3 credits)

Prerequisite: EPHS 120

Spatial descriptions and transformations, manipulator kinematics, inverse kinematics,
Jacobians, dynamics.

Lectures: 3 hours per week.
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MANF 483: Metrology Lab Il (6 credits)

Prerequisite: MANF 350

2D and 3D roughness, geometrical errors (out of straitness flatness, roundness, ..) gears
Measurments , thread, and cams measurments, sorsors.

Lecture 2hr <lab 4 hr

MANF 590: Material Fabrication (3 credits)

Prerequisite: MANF 243

Processing methods for a wide range of materials, including metals, ceramics and plastics. The
analytical basis for understanding and optimizing materials processes. Exercises in
mathematical modeling and the use of software packages to optimize processes.

Lectures: 2 hours per week. Lab: 2 hours per week

MANF 591: Computer Aided Design (3 credits)

Prerequisite: ENGR 110 , MANF 240

Projectcoriented CAD course, 3D modeling and graphics, design by features, use of
mechanical design application packages.

Lectures: 2 hours per week. Lab: 2 hours per week

MANF 592: Properties and Processing of Composites (3 credits)

Prerequisite: MANF 243

Intrinsic properties of matrix materials and fibers, mechanics and thermodynamics of interfaces,
mechanical properties and fabrication of engineering composites.

Lectures: 3 hours per week.

MANF 593: Mechatronics (3 credits)

Prerequisite: MANF 481

Integration of mechanical engineering with electronics and computer control. Sensors, actuators
(including pneumatic and hydraulic), modelling using building block and state space methods,
model<based control, programming of PLCs with practical demonstrations.

Lectures: 3 hours per week.

MANF 594: Noise Analysis and Control (3 credits)

Prerequisite: MANF 473

Acoustic quantities, noise measurements and analysis, noise standards, sound generation,
propagation, absorption, transmission, acoustic materials, noise control techniques, case
studies.

Lectures: 2 hours per week. Lab: 2 hours per week

MANF 595: Polymer Processing (3 credits)

Prerequisite: MANF 351

An introduction to the basic principles of polymer processing, stressing the development of
models. Rheology of polymers, extrusion, molding, films, fibers and mixing. Reactive
processing.

Lectures: 3 hours per week.

MANF 596: Computer Aided Manufacturing (3 credits)

Prerequisite: MANF 471 & MANF 591

Fixturing and part setups for machining and inspection, computer<aided tool path generation for
machining and inspection, sculptured suface machining and digitizing.

Lectures: 2 hours per week. Lab: 2 hours per week
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MANF 597: Industrial Organization (4 credits)

Prerequisite: MANF 242

Plant organization: Organization charts, decision making process and theory. Project
management: Planning and scheduling with Gantt charts, PERT and CPM. Design of work
systems: Job design, Work measurement. Facilities layout: Basic types of layouts, Design of
product layout (line balancing), Deign of process layout, Production planning and control:
Forecasting, Scheduling and Sequencing, Inventory management. Operations research: Linear
programming (formulation, graphical solution, simplex method), Transportation problem,
Assignment problem. Control charts for: variable (X, R, s charts), Attributes (P, np, ¢, u charts).
Acceptance sampling: statistical aspect, Sampling plan design and MIL<STD«105D.

Lectures: 4 hours per week. Tutorial: 2 hours per week

Technical Elective Courses

MANF 484: Quality Systems (3 credits)

Basic Concepts, History of quality control, Quality control engineering, Quality systems for
design and development, Construction of quality control systems, Quality control of purchases,
Planning, Organization, Quality costs, Economics of quality, Training, Quality control during
product use, Introduction to statistical quality control and data analysis.

Lectures: 3 hours per week.

MANF 485: Materials and Process Selection (3 credits)

Behavior and processing of engineering materials: Metals, Polymers, Ceramics, Composites,
Effect of material properties on design, effect of manufacturing process on design, Economics
of materials, Economics of manufacturing processes, The selection methods for materials and
processes, Case studies.

Lectures: 3 hours per week.

MANF 486: Work Study (3 credits)

Productivity: Factors affecting productivity and role of management, Introduction to work study:
Objectives, Techniques applied, Method study techniques: Steps controlling the technique,
Charts and Diagrams, Critical examination and analysis, Developing new methods, Measures
and controls, Work measurements: Direct and Indirect methods, relaxation allowances and
calculation of standard time, Learning curves: Concept, Application in work study and
determination of standard time, Incentive schemes: design elements, study of some known
schemes, Human factors.

Lectures: 3 hours per week.

MANF 487: Computer Applications in Industry (3 credits)

Introduction to computer application in industry, advantages of computer added application,
Automation of manufacturing processes, Computerized numerically controlled machines,
Computer aided design software.

Lectures: 3 hours per week.

MANF 488: Reliability Engineering (3 credits)

The increasing emphasis on product reliability, The evaluation of formal product reliability, What
is product reliability, Establishing product reliability requirements, Developing the reliability
program, Reliability in Design, Reliability demonstration, Quantitative reliability measures,
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Dynamic reliability, Static reliability models, Introduction to life distribution, Success and failure
testing, Dynamic reliability models, Reliability growth.

Lectures: 3 hours per week.

MANF 490: Introduction to Mechatronics (3 credits)

Intoduction and basic definitions, Mechatronics as interdisciplinary subject, Configuration of
Mechatronic system, Mechatronics approach in the design of smart machinery, Sensors and
actuator in for Mechatronics systems. Data acquisition and control cards, Data processing and
signal handing.

Lectures: 3 hours per week.

MANF 491: System Modeling (3 credits)

Basic simulation models, Modeling complex systems, Simulation software, Buiding simulation
models, Output data analysis for a single system, Comparing alternative systems
configurations, Sensitivity analysis, Simulation of manufacturing systems.

Lectures: 3 hours per week.

MANF 598: Operations Research (3 credits)

Linear programming: Formulation, Graphical solution, Simplex method, and Duality and
sensitivity analysis, Transportation models: Transportation algorithm, Assignment problem and
transshipment problem, PERT/CPM: Network representation, Critical path computations and
construction of the time scheduling, Network models: Minimal spanning tree algorithm, shortest
route problem and maximum flow problem, Integer linear programming: Branch and Bound
algorithm, Queuing theory: Queuing decision models, Simulation models: Monte Carlo
simulation.

Lectures: 3 hours per week.

MANF 600: Ergonomics (3 credits)

A systematic approach to the optimization of the human task environment system: Workspace
design, Manual materials handling, Cumulative trauma disorders and environmental factors,
Emphasis on industrial applications, Ergonomics process, Anatomy, Anthropometry, Workspace
design, Hand use design, Office ergonomics, Handling loads, Work physiology, Design of
special populations, Information processing, Noise, Vibration, Illumination, Control and display
design.

Lectures: 3 hours per week.
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STUDY PLAN < 1°" YEAR

. Credit | Weekly Hours . .
Code Course Title Hours | Lec. | Tut. | Lab Prerequisite
Fall Semester (Term 1)
EMAT 110 | Calculus for Engineering | 3 3 2 -
ECHM 110 | General Chemistry for 3 2 2 2
Engineering
EPHS 110 Engin_eering Mechanics .
|<Statics
ENGR 110 | Engineering Design & Graphics 4 --
ENGR 111 | Engineering Profession, 2 2 2 --
Practice & Responsibilities
HUMN 110 | English Language 3 2 -- 2
Total Hours 18 15 12 4
Spring Semester (Term 2)
EMAT 120 | Calculus for Engineering Il 3 3 2 -- EMAT 110
EMAT 121 | Linear Algebra 3 3 2 -
EPHS 120 | Engineering Mechanics Il 3 3 2 -- | EMAT 110 and
Dynamics EPHS 110
EPHS 121 Waves, Electricity & Magnetic 2 > 2
Fields
ENGR 120 | Engineering Computation 3 2 2 2
HUMN 120 | Technical Writing and 3 3 2 -
Communication
Total Hours 18 16 12 4
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2"° YEAR
. Credit | Weekly Hours . .
Code Course Title Hours | Lec. | Tut. | Lab Prerequisite
Fall Semester (Term 3)
EMAT 230 | Calculus for Engineering |l 3 3 2 -- EMAT110 & 120
EMAT 231 D!fferent@al Equat!ons & Partial 3 3 5 _ EMAT 110 & 120
Differential Equations
ENGR 230 | Structures and Properties of 3 2 2 2 | ECHM 110 and EPHS 121
Materials
MANF 230 | Mech. Eng. Design Elements 3 3 2 -- EPHS 110
HUMN xxx | Free Elective 3 3 -- --
MANF 231 | Eng. Mechanics IlI 3 2 2 2 EMAT 120 & EPHS 120
Total Hours 18 16 10 4
Spring Semester (Term 4)
EMAT 240 | Statistics & Probability for 3 | 3 | 2| ~ | EMAT110,1208& 230
Engineering
MANF 240 Mec_hanical Engineering 3 5 5 > EPHS 110
Design |
MANF 241 | Mech. Eng. Measurements 3 2 -- 2 EPHS 110
MANF 242 | Manufacturing Engineering 3 2 -- 2
MANF 243 | Mech. Behavior of Materials 3 2 - 2 MANF 231
HUMN 240 | Engineering Economics 3 3 2 --
Total Hours 18 14 6 8
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3" YEAR
. Credit | Weekly Hours . .
Code Course Title Hours | Lec. | Tut. | Lab Prerequisite
Fall Semester (Term 5)
MANF 350 | Composite Lab | 3 -- -- 6
ENGR 231 | Fluid Mechanics | 3 2 2 2 EMAT 231
MANF 352 | Electrical Circuits & Power 3 2 -- 2 EPHS 121
EMAT 351 | Modeling & Numerical 3 3 2 -- EMAT 121 &
Solutions EMAT 231
MANF 353 | Mechanical Engineering 3 3 2 -- MANF 240
Design I
ENGR 360 | Thermodynamics 3 3 2 EMAT 110 & 120
Total Hours 18 10 6 10
Spring Semester (Term 6)
ENGR 350 | Fluid Mechanics Il 3 2 2 2 ENGR 231
MANF 360 | Electronics & Instrumentation 3 2 -- 2 MANF 352
MANF 361 | Industrial Design 3 3 -- -- MANF 240
MANF 363 | Finite Elements Application 3 3 2 -- EMAT 230 &
EMAT 121
HUMN xxx | Free Elective 3 3 2 --
MANF 470 | Manufacturing Processes Metal 3 2 -- 2 MANF 242
Removal
Total Hours 18 16 8 4
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4™ YEAR
. Credit | Weekly Hours . .
Code Course Title Hours | Lec. | Tut. | Lab Prerequisite
Fall Semester (Term 7)
MANF 471 | Numerical Control Machines 3 2 -- 2 MANF 242
MANF 473 | Mechanical Vibrations 3 2 2 2 MANF 231
MANF 474 | Thermodynamics:«l| 3 3 2 - ENGR 360
3 3 2 -- ENGR 360 &
MANF 475 | Heat Transfer EMAT 230
MANF 476 Manu_facturing Process Metal 3 2 -- 2
Forming
MANF xxx | Elective Course 3 3 -- -- MANF 242
Total Hours 18 17 8 8
Spring Semester (Term 8)
MANF 480 | Production Facilities 3 3 2 -- MANF 242
MANF 481 | Control Systems 3 3 -- -- MANF 473
MANF 482 | Introduction to Robotics 3 3 -- -- EPHS 120
Mechanics
MANF 483 | Composite Lab. Il 3 -- -- 6 MANF 350
MANF 489 | Senior Seminar 2 -- -- 4
HUMN 480 | Impact of Technology on 3 3 2 --
Society
Total Hours 17 15 4 10
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5™ YEAR
. Credit | Weekly Hours . .
Code Course Title Hours | Lec. | Tut. | Lab Prerequisite
Fall Semester (Term 9)
MANF 590 Material Fabrication 3 2 -- 2 MANF 243
MANF 592 Properties & Processing of 3 3 -- -- MANF 243
Composites

MANF 593 Mechatronics 3 3 -- -- MANF 481
MANF xxx Elective Course 3 3 -- -- MANF 242
MANF xxx Elective Course 3 3 -- -- MANF 242
MANF 599 | Senior Project:| 3 1 - | 4 4" Year

Total Hours 18 17 -- 8

Spring Semester (Term 10)
MANF 594 Noise Analysis & Control 3 2 -- 2 MANF 473
MANF 595 Polymer Processing 3 3 -- -- MANF 351
MANF 596 Computer Aided Manufacturing 3 2 -- 2 MANF 4;;1& MANF
MANF 597 Industrial Organization 4 4 2 -- MANF 242
MANF xxx Elective Course 3 3 -- -- MANF 242
MANF 599 | Senior Project:ll 3 1 - | 4 4" Year

Total Hours 19 18 2 8
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Energy and Renewable Energy Program

This program will graduate students that are capable to deal with the different renewable energy
resources based power plants such as Wind, Photovoltaic, Solar, Hydro, Fuel cells and new
technologies. ERGY is neither an electrical nor a mechanical program. It is a multi disciplinary
program that covers different topics to serve the future engineers to understand the renewable
energy resources; how they work and how to use them in applications.

cod Course Credits

ERGY 241
ERGY 250
ERGY 251
ERGY 252
ERGY 253
ERGY 270

ERGY 311
ERGY 321
ERGY 330
ERGY 341
ERGY 342
ERGY 350
ERGY 351
ERGY 352
ERGY 353
ERGY 360
ERGY 420
ERGY 421
ERGY 422
ENGR 423
ERGY 440
ERGY 441
ERGY 450
ERGY 451
ERGY 452
ERGY 453
ERGY 460
ERGY 498
ERGY 520
ERGY 530
ERGY 550
ERGY 551
ERGY 552
ERGY 599

Production Engineering and Manufacturing
Electric circuits
Electromagnetic fields

Electrical measurements and measuring instruments

Energy conversion

Energy resources, regenerative energy resources and energy

conversion

Measurements Lab

Heat Transfer

Fluid Mechanics

Machine construction

Theory of machines

Electrical machines (1)

Electrical machines (2)

Electrical power engineering

Automatic control systems

Electronic engineering

Solar Energy |

Combustion and Furnaces

Internal Combustion Engines

Thermal power plants

Machine design

Vibrations and Dynamics

Power electronics |

Microprocessor based automated systems
Power electronics Il

Power Quality

Fundamentals of Photovoltaic

Industrial or field training

Solar Energy Il

Wind Energy

Storage energy technologies

Economics of generation: traditional and renewable
Network interfacing of renewable resources
Project
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Elective Courses
Students will select 4 courses, each of 3 credit hours, from the following lists. The total credit
hours for the elective courses are 12.

1-Elective courses from the mechanical engineering field:

Cod Course Credits
ERGY 521 Phase equilibrium, transport phenomena and mass 3
transfer

ERGY 522  Water desalination 3
ERGY 531  Turbo machinery 3
ERGY 540 Quality control, quality assurance and safety 3
ERGY 590 Individual studies 3

2- Elective courses from the electrical engineering field:

Cod Course Credits
ERGY 553  Electric drives 3
ERGY 554  Advanced system integrity 3
ERGY 555 Advanced control on power systems 3
ERGY 556 Transients in electrical machines 3
ERGY 590 Individual studies 3
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ENERGY AND RENEWABLE ENERGY COURSES’ DESCRIPTION

ERGY 241 Production Engineering and Manufacturing (3 credits)

Machining: Principles of machining, Materials of cutting tools, Turning machines and processes,
Drilling machines and processes, Shaping and planning machines and processes, Milling
machines and processes, Grinding machines and processes, Methods of tools and work piece
fixation, Machining time. Metal forming: Introduction includes mechanical behaviour of the
materials, Plastic deformation, Effect of temperature on plastic behaviour, Types of forming
processes: Hot, Cold, Massive or sheet metal work, Metal forming processes: Forging and its
types, Rolling, Extrusion,Types of drawing (rod, wire, tube, and deep), Sheet metal work
(shearing, pressing, blanking, spinning, bending, coining, etc.), Brief explanation to forming
machines and equipment, Heat treatment of alloys: Diffusion and phase transformation in
alloys, Heat treatment processes for iron and steel alloys, Heat treatment processes for
non<ferrous alloys.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 250 Electric circuits(3 credits)

Electrical circuit variables and elements, Simple resistive circuits, Analysis of electrical circuits,
Source transformation, Network theorems, Star«delta transformation, Sinusoidal steady state
analysis, Phasor diagram representation, Application of network theorems on alternating current
circuits, Electric power in alternating current circuits, Complex power calculations, Power factor,
Circuits with nonlinear resistance. Transients in electrical circuits, Polyphase circuits,
Magnetically coupled circuits, Mutual inductance, Resonance in electrical circuits, Electric filters,
Analysis of electrical circuits with non<sinusoidal alternating currents.

Lecture: 3 hours per week, Tutorial: 2 hours per week, Lab: 2 hours per week.

ERGY 251 Electromagnetic fields (3 credits)

Prerequisite: EPHS 121 EMAT 120 EMAT 121

Vector analysis, Coulomb’s law, Electric field intensity, Electric flux, Gauss’s law, Divergence,
Electric energy and potential, Electric conductors, Electrical resistance, Dielectric materials,
Electrical capacitance, Poisson’s equation, Laplace’s equation. Steady magnetic fields,
Ampere’s law, Magnetic forces, Magnetic materials, Magnetic circuits, Inductance. Time varying
magnetic fields, Maxwell’s equations.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 252 Electrical measurements and measuring instruments (3 credits)

Prerequisite: ERGY 250 ERGY 251

Electrical measurements, Measurement errors, Accuracy, Statistical analysis. Static calibration,
Resolution and precision, Dynamic response. Moving«coil instruments, Moving iron instruments,
Electrocdynamic instruments, Induction«type instruments, Current and voltage measurements,
Measurement of power, Measurement of energy and charge, Measurement of frequency and
power factor, Measurement of non:electrical parameters. Cathode ray:oscilloscopes application.
Dc bridges, Ac bridges, Resistance and capacitance measurement. Strain gauges,
Temperature transducers, Displacement, Velocity and acceleration transducers, Force and
pressure transducers, Light transducers, Data converters, Voltage«to«frequency converters.
Digital devices : Digital voltmeters, Digital frequency meters.

Lecture: 3 hours per week, Tutorial: 2 hours per week, Lab: 2 hours per week.

ERGY 253 Energy conversion (3 credits)
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Prerequisite: ERGY 251

Conventional methods of energy conversion : Introduction, Sources of energy, Electrical power
systems. Electromechanical energy conversion, Electric motors and generators, Faraday’s law,
Lorenz forces, The basic electric generator, The basic electric motor, Magnetically single
excited systems, Magnetically multicexcited systems, Dynamic energy conversion equations,
Conservative fields, Coupled magnetic fields, Torque and stored energy in magnetic fields,
Multifed rotating systems, Electrostatic systems. Renewable methods of energy conversion.
Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 270 Energy resources, regenerative energy resources and energy conversion (3
credits)

Identifying all energy resources: thermal, chemical, nuclear, kinetic, gravitational field, magnetic
field, electric field. Rank and classification of different energies. Regenerative energy resources:
solar, wind, biomass, wave energy, geothermal. Possible energy conversions. Cautionary and
safety measures and introduction to environmental issues.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 311 Measurements Lab (3 credits)

Performance characteristics of measuring instruments: Calibration, Fixed and random errors,
Error estimation, Sensitivity, Linearity, Dynamic characteristics. Pressure measurements:
Mechanical pressure transducers, Manometers, Elastic pressure measurement, Electrical
pressure transducers, Inductive transducers, Piezo electric transducers, Strain gauges, Flow
measurements: Orifices nozzles, Venturi, Turbine flow meters, Magnetic flow meters,
Rotameters, Positive displacement flow meters, Ultrasonic meters, Velocity measurements:
Pitot tube laser doppler anemometers, Hot wire anemometers, Temperature measurements:
Thermal expansion thermometers, Bimetallic expansion, Resistance thermometers, Semi
conductor thermometers, Thermocouples, Thermal radiation thermometers, Analysis of
combustion products: Props, Sample condition, Gas analysis equipments for measuring O,, CO,
CO,, UHC, Nox and Sox, Gas chromatography, Force measurements: Weights and springs,
Calibrating rings, Strain and deflection measurements. Strain and stress measurements: Load
cells, Strain gauges.

Lecture: 3 hours per week, Tutorial: 2 hours per week, Lab: 2 hours per week.

ERGY 321 Heat Transfer (3 credits)

Prerequisite: ENGR 360

Fourier conduction equation, cylindrical and spherical surfaces, application on simple and
compound walls. Critical radius of insulation. Extended surfaces (fins), Unsteady conduction for
lumped and unlumped systems. General conduction equations for two and three dimensional
for steady and unsteady cases. Study of parameters affecting convection, relations for free and
forced convection for inner and outer surfaces. Heat exchangers. Plank’s theory for thermal
radiation, view factors and surface properties to identify surface resistance. Draw equivalent
electric circuits. Radiation from gases and emissivity charts for H,O and COa,.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 330 Fluid Mechanics (3 credits)

Prerequisite: EMAT 231

Definition of a fluid, fluid properties. Statics: pressure, hydraulic forces on submerged surfaces.
Basic equations of fluid mechanics, kinematics of flow, control volume approach, continuity,
momentum, energy and Bernoulli equations. Dimensional analysis and dynamic similitude. Flow
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in conduits: laminar and turbulent flows, equation of motion. Compressible flow: Mach number,
stagnation properties, nozzles and shock waves. Flow over immersed bodies, lift and drag
forces. Navier«Stocks equation, stream function and velocity potential.

Lecture: 3 hours per week, Tutorial: 2 hours per week, Lab: 2 Hours per week.

ERGY 341 Machine construction (3 credits)

Prerequisite: ERGY 241

Machining and assembly operations, Margins and factor of safety, Design of permanent joints
(Welding, riveting), Design of detachable joints, Prestressed bolted joints under static and
dynamic loading, Design of shafts, Construction and design of couplings and chains. Power
transmission: Clutches (positive and friction), Variation in geometry of friction surface (plane,
conical, cylindrical), Various forms for force generation (mechanical, electromagnetic, hydraulic,
pneumatic), Introduction to reological clutches, Belt drives: Flat, V<shape and ribbed, Variable
speed drives: Stepped and stepless, Disk, Cone and Spherical drives, Gears: Straight spur,
Helical, Bevel (straight, spiral, skew) and worm drives, Gear loading forms (static, dynamic,
endurance and wear resistance). Brakes (radial and axial, internal and external, single and
double) and band brakes, Rolling bearings: Dynamic and static capacities, Grease and oll
lubrication, Rubbing and non¢ rubbing seals. Sliding bearings: Hydrodynamic and hydrostatic
lubrication.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 342 Theory of machines (3 credits)

Prerequisite: ERGY 241

Mechanisms, definitions, inversions of reciprocating engines, inversions of double slider
mechanisms. Motor vehicle steering mechanism, Hook’s joint velocity and acceleration.
Equilibrium of machines and forces analysis: static and power analysis, friction and inertia
effects. Center of percussion, Flywheel and turning moment. Cams: profile, and motion of
followers. Gears: types, geometry and gear trains. Balancing: rotating masses, reciprocating
engines, gyroscopes.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 350 Electrical machines (1) (3 credits)

Prerequisite: ERGY 253

DC Machines: the generation of e.m.f., torque, construction of dc machine, the magnetic circuit
of the dc machine, armature windings, armature reaction, methods of excitation, load
characteristics of dc generators and motors, efficiency, testing of dc machines.

Transformers: transformer construction, fundamental laws, equivalent circuits, transformer
efficiency, transformer testing, transformer connections and harmonics, autotransformers and
tap changers, parallel operation, transformer cooling.

Lecture: 3 hours per week, Tutorial: 2 hours per week, Lab: 2 Hours per week.

ERGY 351 Electrical machines (2) (3 credits)

Prerequisite: ERGY 253

Synchronous machines: construction, fundamental laws, cylindricalcrotor machines, basic tests,
salient;pole machines, synchronous motors, power formulae, stability and damper bars,
synchronization of machines, transient performance. Permanent magnet synchronous
generators (PMSG) and switched reluctance machine (SRM).

Induction machines: construction of different types of induction machine, concept of rotating and
pulsating fields, principles of operation of 3ph induction motor based on linear magnetic circuit,
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torquesslip characteristics, current locus diagram (powerccircle«diagram), conditions and
methods of starting of 3ph induction motor (double cage & deep bar rotors), speed control of
3ph induction motor, induction generator, testing of 3ph induction motor.

Lecture: 3 hours per week, Tutorial: 2 hours per week, Lab: 2 Hours per week.

ERGY 352 Electrical power engineering (3 credit

Prerequisite: ERGY 251

Introduction to electric power system, application of high voltage in electric power system, over
head transmission lines: parameter calculation, modeling, performance, and mechanical design.
Electric power distribution, underground cables, generation of high voltage, high voltage
measurement, electric insulation types, corona, earthing and safety, protection in power system,
types of protective relays and circuit breakers.

Lecture: 3 hours per week,Tutorial: 2 hours per week.

ERGY 353 Automatic control systems (3 credits)

Introduction to control systems: terms, concepts & examples, frequency and time domain
analysis, block diagram, representations of control system, feedback and its effects, disturbance
state error analysis, time domain analysis, stability analysis, root «& sensitivity analysis, steady
locus analysis, Tuning of PID controller, state space representation.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 360 Electronic engineering (3 credits)

Prerequisite: ERGY 250

Review on semiconductors: Bohr's model, Fermi«dirac distribution function, N<type and p<type
semiconductors, Methods of current flow, Continuity equation. Pn<unction: IV ccs., Reverse
saturation current depletion layer capacitance, Diffusion capacitance. Other two<terminal
devices: Zener diodes, Schottky barrier diodes, Light emitting diodes (LED), Solar cells. Bipolar
junction transistor (BJT): Static and dynamics characteristics, Field effect transistors, JFETs
symbol and model and biasing. Insulated gate FETs, MOSFETs symbol, biasing, and
applications.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 420 Solar Energy | (3 credits)

Prerequisite: ERGY 321

Study of solar thermal energy: Its intensity in outer space and the calculation of the solar
intensity on earth with different models. Availability and usability of solar energy. Study of solar
angles, Shades and the equation of time. Theory of the flat plate collector, transmission through
glass, heat loss calculations and definitions of all parameters involved in collector performance.
Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 421 Combustion and Furnaces (3 credits)

Prerequisite: ERGY 321

Chemical reactions, Properties of some hydrocarbon fuels, Enthalpy of formation, Application of
first law of thermodynamics on reacting systems, Combustion processes calculations, Chemical
equilibrium, Chemical equilibrium constant, Equilibrium of single reaction, Equilibrium in multiple
reactions, Chemical kinetics, Simple global reaction mode, Detailed mechanisms of reactions,
Reaction rate formulae. Laminar premixed flame: Definitions, Simple mathematical model and
solution of the equations, Factors affecting flame speed and thickness. Ignition, Extinction,
Flammability limits, Flame stability, Laminar non<«premixed flame, Definitions, Simple
mathematical model and solution, Factors affecting flame height, Droplet evaporation.
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Applications, Simple mathematical model and solution, Evaporation rate, Time of evaporation,
Factors affecting evaporation time. Burners: Gaseous fuel burners, Liquid fuel burners solid fuel
burners.

Lecture: 3 hours per week, Tutorial: 2 hours per week, Lab: 2 hours per week.

ERGY 422 Internal Combustion Engines (3 credits)

Prerequisite: ERGY 421

Classification of internal combustion engines. The fuel «air standard cycle, Deviations between
the actual cycle and fuel air standard cycle, Combustion chambers, Fuel properties and its
impact on engine performance. Friction and lubrication, Effect of engine operating conditions on
friction loss, Engine performance at constant speed, Effect of engine speed on friction loss,
Engine performance at variable speeds and constant load, Properties and classification on
engine lubricating oil, Testing of the lubricating oil, Qil filters for the engines, Cooling loss, Effect
of engine operating conditions on cooling loss, Factors affecting the cooling of the engine
surfaces, Temperatures limit for the engine cooling surfaces, Engine cooling systems, The
engine actual thermal cycle. Performance map and the performance of 4:stroke and 2:stroke
engines. Supercharging: methods, turbocharging, matching of engine and supercharger.
Ignition: Types and components, Conventional and electronic ignition. Governors: Types,
Components and testing. Sources of pollutant emissions from internal combustion engines to
the atmosphere and the methods of reducing them.

Lecture: 3 hours per week, Tutorial: 2 hours per week, Lab: 2 hours per week.

ERGY 423 Thermal power plants (3 credits)

Prerequisite: ERGY 421

Improvements in Rankine cycle to increase its thermal efficiency, Water tube boilers, Fire tube
boilers, Condensers, Heat recovery boilers, Deareators and feed water heaters, Economizers,
Superheaters, Air heaters, Steam pipes and steam traps cooling towers, Co«generation plants.
Performance characteristics of power stations, Heat rate and incremental rate, Optimum load
division between units. Regulation of central units, Control in steam generators, Governing of
steam turbines, Load, Frequency characteristics, Parallel operation, Lubrication systems,
Protection and tripping systems.

Lecture: 3 hours per week,Tutorial: 2 hours per week.

ERGY 440 Machine design (3 credits)

Prerequisite: ERGY 342

Introduction on main design considerations (type of stresses, factor of safety, material
properties), Design of transmission shaft, Transmission machine parts: Clutches, Brakes, Belts
drives (flat, V), Rolling bearings: Dynamic and static capacities, Selection of bearing, Grease
and oil lubrication, Rubbing and non¢ rubbing seals, Sliding bearing: Hydrodynamic theory of
lubrication, Thermal equilibrium and hydrostatic lubrication, Design of gears: Straight spur,
Helical, Bevel and worm drives gear units, Design of springs, Design of cylinders, Design of
some mechanical equipment. Introduction to the use of computers in machine design.

Lecture: 3 hours per week, Tutorial: 2 hours per week

ERGY 441 Vibrations and Dynamics (3 credits)

Prerequisite: ERGY 342

Mechanical Vibration: Introduction, Study and analysis of single and multi degree of freedom
systems (transverse and torsional), Free undamped, Free damped and forced vibration,
Whirling of shafts, Design of vibration absorber, Dynamic stresses, Critical speed of shafts,
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Vibration isolation, Vibration of two degree of freedom systems (free, forced), Vibration
absorber, Torsional vibrations (free, forced), Dynamic stresses, Equivalent torsional systems:
Geared system, Crank system, Vibration of multicdegree of freedom systems (free, forced),
Critical speeds of shafts: Shafts with lumped masses, Shafts with distributed masses.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 450 Power electronics | (3 credits)

Prerequisite: ERGY 360

Introduction to power electronics, Power electronics devices: power diodes, thyristors, power
transistors, Characteristics, Firing circuits and gate requirements, rectifier circuits, Line
frequency converters: single<phase and thee«phase circuits. Static switches. Ac voltage
controllers: The single phase ac thyristor controller, Three phase controller, Phase control of ac
controllers, Integral cycle control.

Lecture: 3 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.

ERGY 451 Microprocessor based automated systems (3 credits)

Data representations, Data processing, Data input and output, Interface software,
microcontrollers: programming language and applications, Measurement and signal
conditioning, automation components.

Lecture: 3 hours per week,Tutorial: 2 hours per week, Lab: 2 hours per week.

ERGY 452 Power electronics Il (3 credits)

Prerequisite: ERGY 450

boost, Cuk dc/dc converters. DC/AC converters (Inverters): <DC choppers: buck, boost, buck
phase inverter, modulation techniques. PWM rectifiers (Active <Single phase circuits, three
rectifiers), Inerter and rectifier mode of operations of converters. Cycloconverters and Matrix
converters.

Lecture: 3 hours per week, Tutorial: 2 hours per week, Lab: 2 hours per week.

ERGY 453 Power Quality (3 credits)

Prerequisite: ERGY 352 ERGY 450

Analysis and characterization of electric Power Quality: Power Outage, Harmonics, Unbalance,
Distortion, Voltage Sag, and Flicker. Standards of power quality and grid interconnection. Shunt
and series compensation of various power quality events. Design of passive power filters.
Instantaneous real and imaginary power theory and its application into custom power devices.
Active filters: types, operation and control.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 460 Fundamentals of Photovoltaic (3 credits)

Prerequisite: ERGY 360

Principles of solar cell operation, structure, electrical and optical characteristics, equivalent
circuit, Crystalline silicon solar cells, Thin film technologies for PV, Energy production by a PV
array, Energy balance in stand<«alone PV systems, Standards, calibration and testing of PV
modules and solar cells, PV system monitoring.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 498 Industrial or field training (3 credits)

Students should encounter real experience and contacts in ongoing production facilities or
projects to accommodate to engineering practice for graduation.

Lecture: 3 hours per week, Tutorial: 2 hours per week.
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ERGY 520 Solar Energy Il (3 credits)

Prerequisite: ERGY 420

Solar concentrators: Solar | (Heliostat), Point concentrators, Parabolic through, Fresnel
concentrators. Thermal performance, heat transfer coefficients, efficiencies. Array design and
energy conversion.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 530 Wind Energy (3 credits)

Prerequisite: ERGY 441

Introduction to wind energy, wind speed classification and wind roses. Principles of energy
extraction, Betz theory and basic assumptions, classification of wind machines, Theoretical
analysis of wind power utilization. Study of measuring equipment for wind speed and direction.
Analysis of wind energy data: Energy and frequency curves, Wind turbine theory and aerofoil
theory, Study of forces acting on the wind turbine and study the turbine performance.
Components of wind turbines, wind farm and main features. Wind energy for water pumping.
Wind turbines economics operation and maintenance.

Lecture: 3 hours per week,Tutorial: 2 hours per week.

ERGY 550 Storage enerqy technologies (3 credits)

Prerequisite: ERGY 452 ERGY 251

Supper Capacitors: structure, ratings, characteristics, use with the wind power plant, fuel cells,
and photovoltaic interface, Superconducting magnetic energy storage (SMES): structure,
operation, Batteries: types, characteristics and operation, charge and discharge, Fuel cell:
types, electrochemical model, performance, Flywheels energy storage.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 551 Economics of generation, transmission, and operation (3 credits)

Prerequisite: ERGY 270 ERGY 352

Load curves, Variation in demand, Load diversity. Power plant layout, Main equipment,
Auxiliaries, Bus:bar arrangements. Power plant economics: Capital cost, Operating cost, Fixed
charge rate, Selection of plant and size and unit size, Operation and economics of spinning
reserve, economic analysis of a transmission system, tariffs, power factor, all.thermal
generation allocation problem, hydro:thermal coordination, new energy resources. Transmission
access fees assessment and calculations.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 552 Network interfacing of renewable resources (3 credits)

Prerequisite: ERGY 452 ERGY 351 ERGY 353

Concept of Distributed Generation, Interconnection standards, Type of interface, static
synchronous generators, Power quality issues, control of active power and voltage regulation,
current control mode vs. voltage control mode, Wind power interface: direct connection, back to
back converters, matrix converters, Fuel cell and photo voltaic interface topologies.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 599 Project

The student deals with the analysis and design of a complete engineering system using the
fundamentals, Principles and skills he gained during his study. The project's report presented by
the student should include the details of the analysis and design satisfying the concerned code
requirements, The computer applications as well as the experimental work when necessary, in
addition to the technical engineering drawing of his design. Throughout the project report and at
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oral the exam, The student should prove his complete understanding of the elements of the
project and his capability to apply them in his future engineering career.

Elective (Advanced level) Courses

ERGY 521 Phase equilibrium, transport phenomena and mass transfer (3 credits)
Prerequisite: ERGY 423

Introduction to phase equilibrium in a single substance or a mixture. Gibbs phase rule,
equations governing transport phenomenon. Governing equation of mass transfer and
examples in cooling towers and distillation columns.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 522 Water desalination (3 credits)

Prerequisite: ERGY 421 ERGY 520

Water desalination is studied using different techniques. The use of solar energy in water
desalination is focused upon.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 531 Turbomachinery (3 credits)

Prerequisite: ERGY 330

Centrifugal fans, blowers and compressors: Theory, Classification and Performance. Aerofoil
theory, axial flow pumps and compressors: Theory, Components, Performance. Hydrostatic
power systems: Theory, Applications, Components, Energy calculations, Calculations steam
turbines: Theory, types, Components, Application, Energy calculation. Gas turbines: Theory,
Types, Application, Components, Energy calculations.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 540 Quality control, quality assurance and safety (3 credits)

Prerequisite: EMAT 240

Continuous probability distributions, estimation theory, testing hypothesis, regression and
correlation analysis, quality definitions and concepts, theory of control charts, statistical control
charts for attributes and variables. Issues related to safety and ergonomics.

Lecture: 3 hours per week. Tutorial: 2 hours per week.

ERGY 553 Electric drives (3 credits)

Prerequisite: ERGY 452 ERGY 351 ERGY 353

Criteria for selecting drive components, DC motor drives, regenerative braking and four
quadrant operation, Induction motor drives, slip power recovery, Doubly Fed Induction motor
drive (DFIM), synchronous motor drives, Permanent magnet synchronous machine drive
(PMSM): motor and generator applications, Stepper motor drives.

Lecture: 3 hours per week. Tutorial: 2 hours per week.

ERGY 554 Advanced system integrity (3 credits)

Prerequisite: ERGY 452

Hybrid operation of renewable energy resources: Fuel cell with microturbine, photo wind with
voltaic, wind with storage element, photo voltaic with storage element. Nuclear power plants,
integrated system concepts, system impacts.

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 555 Advanced control on power systems (3 credits)

Prerequisite: ERGY 351 ERGY 352 ERGY 353
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Power system control objectives, variables and domains. Modeling of power system for the
purpose of controlling the voltage and frequency. Frequency control of power systems. Voltage
control of power systems for single area and multicarea systems. The power system stabilizer:
Case study:

Lecture: 3 hours per week, Tutorial: 2 hours per week.

ERGY 556 Transients in electrical machines (3 credits)

Prerequisite: ERGY 351

Development of the transient equations of different types of electrical machines in the original
frame of reference. Formulation of the state space models. Methods of solutions. Simplification
through transformations. Case studies: starting process of induction and synchronous
machines. Transient behavior of synchronous generator. Effect of control on the transient
response.

Lecture: 3 hours per week,Tutorial: 2 hours per week.

ERGY 590 Individual studies

The student is assigned a research in a selected topic. The study could be either theoretical or
practical. This should be different from the graduation project as the project should have a
practical or applicational aspect, while the individual study has a research aspect.

Lecture: 3 hours per week, Tutorial: 2 hours per week.
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PLAN
1°" YEAR
. Credit | Weekly Hours | Prerequisit
Code Course Title Hours | Lec. | Tut. | Lab e
Fall Semester (Term 1)
EMAT 110 | Calculus for Engineering | 3 3 2 -
ECHM 110 | General Chemistry for 3 2 2 2
Engineering
EPHS 110 Enginleering Mechanics 3 3 _
|<Statics
ENGR 110 | Engineering Design & Graphics 3 4 --
ENGR 111 | Engineering Profession, 2 2 2 --
Practice & Responsibilities
HUMN 110 | English Language 3 2 -- 2
Total Hours 18 15 12 4
Spring Semester (Term 2)
EMAT 120 | Calculus for Engineering Il 3 3 2 -- EMAT 110
EMAT 121 | Linear Algebra 3 3 2 -
EPHS 120 | Engineering Mechanics |l 3 3 2 -- EMAT 110
Dynamics and EPHS
110
EPHS 121 1\‘/i\</a?<;/ses’ electricity & magnetic > 2
ENGR 120 | Engineering Computation 3 2 2 2
HUMN 120 | Technical Writing and 3 2 2 --
Communication
Total Hours 18 16 8 4
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2"° YEAR
. Credit | Weekly Hours . .
Code Course Title Hours | Lec. | Tut. | Lab Prerequisite
Fall Semester (Term 3)
EMAT 230 | Calculus for Engineering IlI 3 3 2 ¢ EMAT 120
EMAT 240 Stat?stics_& Probability for 3 3 > )
Engineering
ENGR 230 | Structures and Properties of 3 2 2 2 ECHM 110&
Materials EPHS 121
ERGY 250 | Electric circuits 3 3 2 2
ERGY 251 | Electromagnetic fields 3 3 2 ¢ EPHS 121
EMAT 120
EMAT 121
Energy resources, regenerative
ERGY 270 | energy resources and energy 3 3 2 ¢
conversion
Total Hours 18
Spring Semester (Term 4)
Differential Equations and
EMAT 231 Partial Differential Equations . 3 2 ‘ EMAT 230
ENGR 360 | Thermodynamics 3 3 2 ¢ EMAT 120
ERGY 241 | Production Engineering and 3 3 2 ¢
Manufacturing
Electrical measurements and ERGY 250
ERGY 252 measuring instruments £ 3 2 2 ERGY 251
ERGY 253 | Energy conversion 3 3 2 ¢ ERGY 251
HUMN 240 | Engineering Economy 3 3 2 ¢
Total Hours 18
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3" YEAR
. Credit | Weekly Hours . .
Code Course Title Hours | Lec. | Tut. | Lab Prerequisite

Fall Semester (Term 5)
ERGY 321 | Heat Transfer 3 3 2 ¢ ENGR 360
ERGY 330 | Fluid Mechanics 3 3 2 2 EMAT 231
ERGY 341 | Machine construction 3 3 2 ¢ ERGY 241
ERGY 350 | Electrical machines (1) 3 3 2 2 ERGY 253
ERGY 360 | Electronic engineering 3 3 2 ¢ ERGY 250
HUMN 360 | Engineering Law 3 3 2 ‘

Total Hours 18

Spring Semester (Term 6)

ERGY 311 | Measurements Lab 3 3 2 2
ERGY 342 | Theory of machines 3 3 2 ¢ ERGY 241
ERGY 351 | Electrical machines (2) 3 3 2 2 ERGY 253
ERGY 352 | Electrical power engineering 3 3 2 ¢ ERGY 251
ERGY 353 | Automatic control systems 3 3 2 ¢ EMAT 230
HUMN 361 | Introduction to Marketing 3 3 2 ‘

Total Hours 18
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4™ YEAR
. Credit | Weekly Hours . .
Code Course Title Hours | Lec. | Tut. | Lab Prerequisite
Fall Semester (Term 7)
ERGY 420 | Solar Energy (1) 3 3 2 ¢ ERGY 321
ERGY 421 | Combustion and Furnaces 3 3 2 2 ERGY 321
ERGY 440 | Machine design 3 3 2 ¢ ERGY 342
ERGY 450 | Power electronics (1) 3 3 2 2 ERGY 360
ERGY 451 | Microprocessor based 3 3 2 2
automated systems

ERGY 460 | Fundamentals of Photovoltaic 3 3 2 ¢ ERGY 360

Total Hours 18

Spring Semester (Term 8)
ERGY 422 | Internal Combustion Engines 3 3 2 2 ERGY 421
ERGY 423 | Thermal power plants 3 3 2 ERGY 421
ERGY 441 | Vibrations and Dynamics 3 3 2 ERGY 342
ERGY 452 | Power electronics (2) 3 3 2 2 ERGY 450
ERGY 453 | Power Quality 3 3 2 ERGY 352

ERGY 450

ERGY 498 | Industrial or field training 3 3 2

Total Hours 18
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5™ YEAR
. Credit | Weekly Hours . .
Code Course Title Hours | Lec. | Tut. | Lab Prerequisite
Fall Semester (Term 9
ERGY 520 | Solar Energy (2) 3 3 2 ¢ ERGY 420
ERGY 550 Storage energy technologies 3 3 > ) ERGY 452
ERGY 251

ERGY 551 Economics of generation: 3 3 > ) ERGY 270

traditional and renewable ERGY 352
ERGY 5xx Elective 3 3 2
ERGY 5xx Elective 3 3 2 ¢
ERGY 599 Project 3 3

Total Hours 18
Spring Semester (Term 10)

ERGY 530 | Wind Energy 3 3 2 ¢ ERGY 441

Network interfacing of renewable ERGY 452
ERGY 552 [ESOUICES 3 3 2 ¢ ERGY 351

ERGY 353
ERGY 599 Project 3 3
ERGY 5xx Elective 3 3 2
ERGY 5xx Elective 3 3 2
HUMN 362 | Engineering Management 3 3 2 ¢
Total Hours 18
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	HUMN 110  اللغة الإنجليزية
	الغرض من المقرر هو تدريس اللغة في المستوى المتوسط لتعلم المواقف اليومية والاشتراكات الأكاديمية, ويطبق مدخل تكاملى خلال المقرر بتغطية التفاصيل النحوية بالإضافة إلى أجزاء تخصصية للقراءة والكتابة. وهناك مكون لغوى هام في المقرر يستخدم النصوص الفنية والموض...
	HUMN 111  اللغة الألمانية
	يهدف المقرر إلى تدريس اللغة في المستوى المتوسط لتعلم استخدامها في المواقف اليومية والاستخدامات الأكاديمية، ويطبق مدخل تكاملى خلال المقرر بتغطية التفاصيل النحوية بالإضافة إلى أجزاء تخصصية للقراءة والكتابة. وهناك مكون لغوى هام في المقرر يستخدم النصوص ال...
	HUMN 120 الكتابة الفنية والاتصال
	HUMN 240 الاقتصاد الهندسى
	HUMN 360 القانون الهندسى
	الحقوق والواجبات في ظل القوانين المعمول بها والقواعد التى تحكم الإعمال الهندسية في كل التخصصات. والمقرر يراجع ويوضح نظريا وعمليا القوانيين ذات العلامة مع المجتمع الهندسى وكذلك التركيز على القوانيين والقواعد الخاصة بنقابة المهندسين واتحاد وحماية البيئة...
	HUMN 361 مقدمة في التسويق
	HUMN 362 الإدارة الهندسية
	التعريفات المستحدثة في الإدارة ودورة مياه المشروع ومراحله والعلاقات والمسئوليات لجهات المشروع المختلفة ومرحلة التنفيذ ومسئولياتها والإنتاجية وإدارة الجودة.
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	EMAT 232 Complex, special functions and Fourier Analysis (4 credits:4،2،0)
	EMAT 350 Numerical Techniques  (3 credits:3،2،0)

	COMM 240: Computer programming  (3 credits:3،2،2)
	Parameters and definitions, Acoustic wave propagation in free space, Acoustic Impedance, Acoustic transmitters and receivers, Speech analysis, Biomedical Applications.
	Delay models, simulated annealing, Logic synthesis, placement, routing, delay models
	ERGY 250 Electric circuits(3 credits)


	ERGY 252 Electrical measurements and measuring instruments (3 credits)
	Electrical measurements, Measurement errors, Accuracy, Statistical analysis. Static calibration, Resolution and precision, Dynamic response. Moving،coil instruments, Moving iron instruments, Electro،dynamic instruments, Induction،type instruments, Cur...
	ERGY 352 Electrical power engineering (3 credit
	Prerequisite: ERGY 251
	Introduction to electric power system, application of high voltage in electric power system, over head transmission lines: parameter calculation, modeling, performance, and mechanical design. Electric power distribution, underground cables, generation...
	Introduction to control systems: terms, concepts & examples, frequency and time domain   analysis, block diagram, representations of control system, feedback and its effects, disturbance & sensitivity analysis, steady،state error analysis, time domain...
	Prerequisite: ERGY 250
	Prerequisite: ERGY 321
	Prerequisite: ERGY 321
	ERGY 451 Microprocessor based automated systems (3 credits)
	ERGY 452 Power electronics II (3 credits)

	DC choppers: buck, boost, buck،boost, Cuk dc/dc converters. DC/AC converters (Inverters): Single phase circuits, three،phase inverter, modulation techniques. PWM rectifiers (Active rectifiers), Inerter and rectifier mode of operations of converters. C...
	ERGY 453 Power Quality (3 credits)
	Criteria for selecting drive components, DC motor drives, regenerative braking and four quadrant operation, Induction motor drives, slip power recovery, Doubly Fed Induction motor drive (DFIM), synchronous motor drives, Permanent magnet synchronous ma...

