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About Prince Sattam bin 

Abdulaziz University,  

College of Engineering 
 

As Saudi Arabia has one of the highest population 
growth rate in the world which is certainly making more 
challenging in the education of youth in the country. This 
unique population structure was not ignored or neglected 
by the king of this country, the Custodian of the Two Holy 
Mosques, King Abdullah bin Abdulaziz Al Saud. Since 
he has realized- may Allah mercy him- the importance 
of investing in young people and supporting all of them 
which would raise them scientifically, culturally and 
physically. Accordingly, out of that support, there was 
the provision of higher education for all people, in all 
regions without exception. 

Regarding the fact that Alkharj region is one of the 
densely populated areas that have been found, King 
Saud University in accordance with the guidance of 
the Custodian of the Two Holy Mosques has proposed 
an establishment of faculties of science, particularly in 
Alkharj especially College of Engineering. Thus, under the 
guidance of His Excellency the Rector of the university, 
the relevant university administrations have begun working 
on the necessary studies, which have been approved 
in the adoption of the Council of the League at its second 
session on 15/6/1426 to establish a College of 
Engineering in Alkharj. Immediately, it has been begun to 
work hard for the establishment of the Faculty of 
Engineering that aims mostly to provide the college students 
with the scientific and technical basics of knowledge and 
to give them a good training in effective scientific 
thinking which helps to work in all areas of engineering. 
Also it aims to motivate college students to keep abreast 
of modern engineering information and technology in 
order to be informed of all developments in these 
areas. 

The college does not definitely neglect supporting 
students, who want to go into academic life, with neces- 
sary tools by encouraging them to scientific research 
and provide them with updated technical information 
sources. To achieve these goals, the College has to 
attract outstanding faculty members who have long 
experience in the field of research and teaching. Also, 
the college has to provide support to the faculty by 
supplying the college with modern laboratories which 
meet the needs of the learning process and the 
scientific research as well. 
Finally, in spite of all the difficulties they face in this critical 
period, the Faculty of Engineering in Alkharj region 
would not try in its establishment phase to compete those 
colleges which have been established since decades, 
because it is definitely a losing competition for the time 
being, but we know that the birth is a rare chance to 
develop the seed of success for a College of which we 
all will be proud in the near future, by God will. 
 

Mission: Providing distinguished 
engineering education in 

accordance with national and 
international standards, 

developing engineering research 
and promoting community 

partnership through a 
stimulating academic and 

research environment, and an 
effective management system.
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Life at the College 
of Engineering 
Introduction: 
The College of Engineering at Prince Sattam bin 
Abdulaziz University (PSAU) has three Engineering 
departments: Mechanical, Electrical, and Civil 
engineering departments. The department of 
mechanical engineering was established at Alkharj city in 
the academic year 2007-2008. One year later, Electrical 
engineering department was established. In academic 
year 2010-2011, Civil Engineering department has also 
been established. All engineering program aims to 
produce engineers, with a strong foundation in the 
relevant sciences and technology, which contributes to 
society through Innovation, Enterprise, and Leadership. 
The Engineering departments at PSAU offer Bachelor 
degrees with comprehensive and integrated programs 
that allow students to develop solid basis in different 
engineering disciplines. In the Spring 2020, the 
student's enrollment in the College of Engineering 
are 436. A student must complete 162 credit hours 
successfully to obtain Bachelor degree. The requirements 
of these credit hours are divided into three modules, 
university requirements, college requirements, and 
department requirements. All engineering students 
must also complete an approved engineering summer 
training program during summer vacations. 
In addition to that a student can also be registered for 
graduation projects. Various elective courses are 
offered to attain specialization in engineering degrees. 
Therefore, to prepare the college’s students for the 
challenges of pursuing professional engineering careers, 
the college has 60 well-motivated and highly qualified 
engineering faculties across various academic cadres. 
These faculty members have the requisite academic, 
professional and research experience needed to meet 
the punctilious requirements of the college’s 
engineering programs. 

 

 

The courses are designed and continuously improved by 
the faculty of the College of Engineering of PSAU to 
increase the student learning outcomes. College of 
Engineering graduates are working in national and 
multinational organization like Aramco, Yanbu National 
petrochemical, Nama Chemical, Zamil steel, and 
much more. 

Facilities: 
The College of Engineering is located at the 
main campus, building #13 of PSAU. Each faculty 
member has individual office located at second 
floor of the building including the offices of the 
department chairs.
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The associated administrative department of college of 
engineering is also located here to provide facilities to 
all three engineering departments. Teaching assistants 
are appointed to help students to take tutorials of several 
courses. The college has hired several technicians and 
clerical staff for smooth operation of the programs. 

All the classrooms are equipped with modern 
tools like smart boards with build-in LCD projector and 
network access, which provide an atmosphere conducive 
for teaching and learning. Large rooms are available for 
seminars and to conduct presentation for graduation 
projects. All college departments based on their needs 
and requirement share all classrooms in the college. With 
continued advancements in engineering, computing 
and technology, employers demand to hire more highly 
qualified engineers with hands-on experience. 

The College of Engineering of PSAU has 47 
fully-equipped laboratories that support its educational 
and research activities. Labs like CNC, VLSI, CIM, Micro- 
processor Lab, and Automatic control have a number 
of integrated personal computer systems to operate 
educational software. 

Each laboratory is manned by qualified technical and 
supporting staffs who oversee the day-to-day running of 
the laboratories while also assisting the students in 
making optimal use of the facilities available. Lab 
experiments are performed in small groups and so 
every student has a reasonable chance to get a hands-
on experience and practice during experimental work. 
To ensure that students have safe environment to work 
in, all students are required to follow appropriate 
safety rules. Strategically, all laboratories are located at 
the ground floor. Upgrades of the laboratory equipment 
are done annually according to the availability of funds 
and the operating condition of the existing equipment. 

To complement these modern facilities, the College 
of Engineering Library is located in the engineering building. 
Its seating capacity is around 300. Library has bookshelves 
that could carry up to 10,000 books and contains at least 
one textbook for courses offered in Bachelor programs. The 
information of library resources is available online and 
accessible from the university computing network to 
employees and students. 

 
The college management supports students’ interaction 
and innovation via the Students’ Council and other clubs/ 
societies. While the daily and recreational needs of students 
of the college are fully catered for by the provision of an 
Activity Center; a Play Area with many indoor sports facili- 
ties; Prayer Areas in each department; a cafeteria and 
coffee shop and many snack and refreshment dispensing 
machines. 

The college maintains a very robust and 
interactive relationship with eminent and experienced 
professionals in government and industries. The college 
has an Advisory Council, a specially selected group of 
professional engineers across different engineering 
domains from all over the Kingdom that assists the 
efforts of the college management and staff by 
organizing job fairs, industrial visits, job placements and 
mentoring on career choices for students of the college 
during and after the completion of their programs. 
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Dean’s Message 
Welcome to the college of engineering at Prince Sattam bin Abdulaziz University (PSAU). Various branches 

of engineering are the main pillar of the economy of any country and also fulfill the increasing demand of skilled 
manpower with the development and progress of the country. Over about ten years since its establishment, the 
college of engineering has stood out in a unique position among other institutions as a result of the consistent and 
concerted effort of its faculty, staff, and students. The college offers four Bachelor programs in the fields of Electrical, 
Civil, Mechanical, and Industrial engineering. The offered programs at the college are ABET-accredited and 
undergo continuous rigorous evaluations to maintain this elite status.  

The engineering faculty plays a significant role in the training of engineers who are considered the most 
important resource for the advancement of industry and the development of modern technologies; we find that 
there are some hindrances/obstacles in the development of engineering professionals to meet the requirements of 
modern society. We, therefore, highlight the necessity of the development of strategies and plans to serve the 
interest of society. In this context, the faculty of engineering at Alkharj plans to develop modern infrastructure to 
meet the national requirement and achieve the goals of enhancing the quality of engineering education so that 
they best serve the labor market as well as excel in scientific research. This should open new avenues and create 
more career opportunities for our engineering graduates.  

With the generous support of our rulers (may Allah give them long life); with the special attention of the 
ministry of education, a strong faculty of engineering has been developed at Alkharj. Under the able dynamic 
leadership of Prince Sattam Bin Abdulaziz University, we are going ahead with the development of the college of 
engineering, to compete not only domestically but globally. In view of that since the very inception of the college, 
we have been doing our best to attract competent and talented faculty members in various competitive fields. 
This will play an important role in producing highly competent engineers who will take a leading role in the 
development of the country.  

The role of scientific research and development is also extremely important for the continuous improvement 
of faculty and staff skills. We therefore, also encourage our faculty members and staff to fully utilize college resources 
for the production of internationally accepted high-quality research.  

Finally, considering all the above steps, the college of Engineering aims at contributing to the success of 
the Kingdom’s vision 2030 by providing highly skilled manpower to the country. 

 
 

 

 

 
 

Over about ten years since its 
establishment, the college of 
engineering has stood out in 

a unique position among 
other institutions as a result 

of the consistent and 
concerted effort of its faculty, 

staff, and students

 
 

Dr. Rayed Abdullah Alyousef  
 

Assistant Professor  

Dean 
r.alyousef@psau.edu.sa 
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Dean’s group leaders are pioneer faculties 
whose capable to provide quality education 

and service system to meet the university and 

college vision” 
 

 
 

 

Dr. Bandar Abdulrahman Alzahrani 

Assistant Professor 

Vice Dean for Graduate Studies, Scientific Research, Quality, 
and Community Service  

ba.alzahrani@psau.edu.sa 

 

 

Dr. Ali Abdullah Aldrees 

Assistant Professor 

Vice Dean for Educational and Academic Affairs 

a.aldrees@psau.edu.sa 

 

 

Dr. Ali Saeed Alarjani 

Assistant Professor 

Chairman of Mechanical Engineering Department  

a.alarjani@psau.edu.sa 

 

 

https://eng.psau.edu.sa/sites/default/files/1554185423.
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Dr. Saud Mohamed bin Saeed 

Assistant Professor 

Chairman of Electrical Engineering Department 

s.saeed@psau.edu.sa 

 

 

 

Dr. Abdulmajeed Suliman Alsultan 

Assistant Professor 

Chairman of Civil Engineering Department 

as.alsultan@psau.edu.sa 

 

 

 

 

Prof. Jaouhar Mouine 

Professor 

College Representative for Scientific Committee 

j.mouine@psau.edu.sa 
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Vision: Excellence in education and scientific research in the field of 

electrical engineering and building a community partnership to support 

the knowledge economy of KSA 

The Electrical Engineering program at the College of 
Engineering serves the economy of Kingdom of Saudi 
Arabia KSA. The program has been in existence since 2007 
under umbrella of King Saud University. Since 2010 the 
administrative authority has been changed to Prince 
Sattam bin Abdulaziz University. 

The students are awarded “Bachelor of Electrical 
Engineering” degree after successful completion of the 
Requirements of the program. No tracks, concentrations, 
coop or other study options are considered in the 
program. Electrical Engineering Program requires students 
to be enrolled full-time on-campus. Courses are offered 
during day-time hours for two main semesters (fall and 
spring), with a minimal number of courses offered during 
the summer Semester, using traditional lecture/laboratory 
style. All students are required to spend a minimum of 8 
weeks of summer training. There is no significant distance 
education or web-based component in the program. 
The program is only offered within Prince Sattam bin 
Abdulaziz University campus. Basic sciences and 
humanities courses are offered by the relevant colleges 
of specialized units from the university as well. 

ABOUT ELECTRICAL ENGINEERING DEPARTMENT 

Electrical Engineering is among the most exciting and 
challenging areas of engineering and are the key disci- 
plines in a highly technological society. Electrical engineers 
have been driving the evolution of technology by being 
able to effectively apply fundamental concepts and 
integrate knowledge from various disciplines while pursuing 

 
We are the First Engineering 

Department to be established 

in College of Engineering 

 
frontier research, creating new ideas and innovations, and 
designing and developing new products. 
Many of the products and services utilized all over the 
world are based on the work of electrical engineers. The 
availability of electric power for domestic and industrial use, 
the extensive, fast and reliable communications between 
countries, and the large computational capacity achieved 
with modern computers are only some examples 

 
 
 

 

Electrical Engineering 



  12 | College of Engineering Academic Book   
 

Our Mission is “Providing a high 

quality educational program in the 

field of electrical engineering that 

meets national and international 

standards, through an academic 

environment that encourages 

community partnership in support 

of the knowledge economy of KSA. 

 
of the contributions of electrical engineers to human 
advancement. In addition to this, contributions by 
electrical engineers to the development of concepts 
in communications, simulation, analysis and control are 
applied in areas such as economics, and management. 
Electrical Engineering education prepares students for 
a wide range of careers; in fact, many of our country’s 
leaders received an engineering education. Electrical 
Engineering graduates can look forward to bright and 
challenging careers in research, design and devel- 
opment, manufacturing, marketing, management, 
and other exciting fields. Apart from commercial and 
government organizations, graduates of the Electrical 
Engineering Department are also highly sought after by 
high technology intensive compa- 
nies that include the following 
areas: Communication and Signal 
Processing, Fields and Waves, 
Microelectronic Circuits Design, 
Electrical Power and Machines, 
Systems and Control, Instrumenta- 
tion and Biomedical Engineering. 
The Electrical Engineering landscape is 
evolving rapidly and poses many 
challenges to engineers today. 
Prince Sattam bin Abdulaziz 
University’s (PSAU’s) Electrical 
Engineering (EE) undergraduate 
programs are designed to 
graduate versatile engineers for 
immediate employment and to 
prepare them for challenges 
ahead. The program has strong 
emphasis on scientific and 
engineering fundamentals and a 
high degree of flexibility which 
can provide a wide diversity of 

educational experiences. It allows the students to plan 
their individual educational experience in accordance 
with their career aspirations. 

 
Program Educational Objectives 

In line with the missions and visions, Electrical Engineering 
Department’s Bachelor Electrical Engineering program 
aims to produce electrical engineers with a strong 
foundation in the relevant sciences and technology, 
who are able to contribute to society through innovation, 
enterprise and leadership”. 

 

The electrical engineering program educational 
objectives are as follows: 

 

1. PEO#1: Work as professional electrical engineers in their 
field of specialization. 

 

2. PEO#2: Continue improving their skills and acquiring 
knowledge about new technologies in their field of 
specialization 

 

3. PEO#3: Advance in their careers and attain leadership 
roles. 
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The Electrical Engineering Department 
Head Message 

Welcome to the Department of Electrical Engineering in College of Engineering 
at Al-Kharj,  Prince Sattam in Abdulaziz University. It is my real pleasure to 
introduce you to the department. Our mission is to produce first rate electrical 
engineers for the current and long term future needs of Saudi Arabia. The 
technology scenario is dynamic and we are preparing our graduates to 
handle rapid changes in the state of technology. Training into self-learning 
and ability to think are the two fundamental requirements for our graduates. 
The goal of the department is to maintain excellence in teaching, research 
and public services. Teaching in undergraduate programs involves training 
the students to function effectively in a wide range of engineering 
organizations. I hope you will be able to get the required information about the 
department by browsing our website. If you need any assistance in this regard, 

please do not hesitate to contact us. The department has about 10 full-time teaching faculty members who are 
spread in 6 specialized disciplines. The Groups in the department are: Electric Power, Electrical Machines, 
Communications, Control Systems, Electronics, Electromagnetic and Digital Systems. Additionally, there are 14 
laboratories supported with a number of experienced lecturers. The EE Department offers one undergraduate 
program:  Electrical Engineering, which attracts top students from high schools in the Kingdom. The EE 
Department is accredited from ABET in 2015. 

Dr. Saud bin Mohammad Saeed 

Assistant Professor 

 s.saeed@psau.edu.sa 

“Our Faculty members who without them we 
could not established the Electrical 

Engineering Department” 
 

 
 
 

 

Prof. Fayez Fahim El-
Sousy 

Professor 

f.elsousy@psau.edu.sa 

 

 

Prof. Jaouhar MOUINE 

Professor 

j.mouine@psau.edu.sa 

    

 Dr. Brahim Mohamed 
Mrabet 

Assistant Professor 

b.mrabet@psau.edu.sa 
 

 

Dr. Farhan A. Alenizi 

Assistant Professor 

fa.alenizi@psau.edu.sa 

    

mailto:f.elsousy@psau.edu.sa
mailto:b.mrabet@psau.edu.sa
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Dr. Hichem Ali 
Chemkha 
 

Assistant professor  
 
h.chemka@psau.edu.sa 

 

Dr. Thamer S. Almoneef 

Assistant Professor 

 
t.almoneef@psau.edu.sa 

    

 

Dr. Abdeljelil Mohsen 
Chammam  

Assistant Professor 

 
a.chammam@psau.edu.sa 

 

 

Dr. Badr bin Hamad 
Alhassoon 

Assistant Professor 

 
b.alhassoun@psau.edu.sa 

    

 

Dr. Mohammed Fathy 
El-Naggar 

Assistant Professor 

 
m.elnaggar@psau.edu.sa 

 

Dr. Faisal Alanazi 

Assistant Professor 
 
 

faisal.alanazi@psau.edu.sa 

    

 

Dr.Abdallah Said 
Benselama 

Assistant Professor 

 
a.benselama@psau.edu.sa 

 

Dr. Abdullah M. 
Almasoud 

Assistant Professor 
 
am.almasoud@psau.edu.sa 

    

 Dr. Abdullah 
Mohammad ILiyasu  

Associate Professor 

 
a.iliyasu@psau.edu.sa 

 
 

SALEH ABDULLAH 
ALFAWAZ 

Lecturer 
 

sa.alfawaz@psau.edu.sa 
 

    

mailto:h.chemka@sau.edu.sa
mailto:a.chammam@psau.edu.sa
mailto:m.elnaggar@psau.edu.sa
mailto:a.iliyasu@psau.edu.sa
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Eng. Mohammed Ali 
Alqodah 

Lecturer 
 

m.alqodah@psau.edu.sa 
 

 

Eng. Ibrahim Nasser 
Alquaydheb 
 

Lecturer 
 

i.alquaydheb@psau.edu.sa 
 

    

 

Eng. Ismail M. Arafat 
 

Lecturer 
 

i.arafat@psau.edu.sa 
 

 

Eng. Malek Alduhaymi 
 

Lecturer 
 

m.alduhaymi@psau.edu.sa 
 
 

 

 

  

mailto:i.alquaydheb@psau.edu.sa
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Our Strategy 
 

The Student Outcomes of Electrical 
Engineering Program: 

Student outcomes describe what students are 
expected to know and be able to do by the time of 
graduation. These relate to the knowledge, skills, 
and behaviors that students acquire as they progress 
through the program. Student outcomes (1) through 
(7) as defined by ABET are:  

(1) An ability to identify, formulate, and solve 
complex engineering problems by applying 
principles of engineering, science, and 
mathematics. 

(2) An ability to apply engineering design to produce 
solutions that meet specified needs with 
consideration of public health, safety, and 
welfare, as well as global, cultural, social, 
environmental, and economic factors. 

(3) An ability to communicate effectively with a 
range of audiences. 

(4) An ability to recognize ethical and professional 
responsibilities in engineering situations and make 
informed judgments, which must consider the 
impact of engineering solutions in global, 
economic, environmental, and societal contexts. 

(5) An ability to function effectively on a team whose 
members together provide leadership, create a 
collaborative and inclusive environment, establish 
goals, plan tasks, and meet objectives. 

(6) An ability to develop and conduct appropriate 
experimentation, analyze and interpret data, and 
use engineering judgment to draw conclusions. 

(7) An ability to acquire and apply new knowledge as 
needed, using appropriate learning strategies. 

 
Electrical Engineering Study Requirements for 
the Bachelor Award: 

The Bachelor of Electrical Engineering program strives to 
achieve the aims through a well-structured 
approach with core, electives and general education 
modules. The undergraduate degree program has been 
specially designed so that students can achieve a strong 
foundation in computing, mathematical, engineering 
and scientific fundamentals during their early years of 
study. While in the senior years they can specialize in 
areas of their interest and at the same time broaden 
their knowledge in other areas through electives courses 
of their choice. Design, which is the heart of engineering, 
is integrated in Electrical Engineering program through 
various projects activities. The program also includes the 
requisite courses in communication skills, professionalism, 
humanities and social sciences. 

Plan of Study 

The student should complete 160 Credit Hours for gradua- 
tion. Also, the program has a strong core in basic sciences, 
computing and engineering; technical competence 
through a minimum of breadth & depth modules; a 
general education; and an enhancement program. 
In addition, a summer training of ten weeks is required 
for graduation. Table (1) illustrates the requirements for 
Bachelor of Electrical Engineering, University 
Requirements, College requirements, and Electrical 
Engineering Department requirements respectively. 
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The requirements are divided into three modules as follows: 
 

(a) University Requirements: 
 

This module comprises 12 Credit Hours as illustrates in 
Table (2) and is required from all students in Prince 
Sattam bin Abdulaziz University in all colleges and 
these Credit Hours are called University Requirements. 

 

(b) College of Engineering Requirements: 
 

This module includes 63 Credit Hours for the Second Edition 
of plan of study as shown in Table (3) and is required from 
all students in College of Engineering in Al-Kharj, Prince 
Sattam bin Abdulaziz University in different Departments 
and these Credit Hours are called College 
Requirements. 

 

(c) Electrical Engineering Program Requirements: 

Electrical Engineering Program Requirements involves 87 
Credit Hours and this module is required from all students 
in all Departments and these Credit Hours are called 
Department Requirements. This module is divided into 
two parts distributed as following: 
• The first part is called the core and has 69 Credit Hours 
Compulsory for all students in Electrical Engineering 
Department and is given in Table (4). This core provides 
knowledge and skills considered essential for electrical 
engineers. These include group projects, a technology 
assessment project and individual research and design 
projects. A number of breadth courses ensure that each 
student is exposed to most aspects of the state-of art in 

Electrical Engineering areas. In addition, students can 
achieve depth in area(s) of their choice. 
• The second part is the special areas Elective Courses. 
This part includes some areas of specialization. EE students 
should choose 18 Credit Hours from the courses in Table 
(5) and given by the Electrical Engineering Department. 
This part includes 6 areas of specialization. 

Graduation Project Requirements: 

The design project is divided into two parts (1 credit hour 
for the first part and 3 credit hours for the second part). 
The student is eligible to register for Graduation Project 
-1 if he completes successfully at least 125 credit hours. 
Graduation Project -2 can be taken during the first and 
second semesters only (not during summer semester). 

Summer Training Requirements: 

Prior to graduation, after completion of at least 96 Cr. 
Hr., each Electrical Engineering major must complete 
an approved Engineering Summer Training Program. 
Summer training extends over a period of 10 weeks 
excluding weekends and official holidays, and must be 
undertaken in companies or establishments accepted 
by the college. The student’s performance is evaluated 
by the training company and by both the Department 
and College coordinators. 
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Table (1) Distribution of Credit Hours for the Bachelor degree in EE 

 

Requirements 
Compulsory 

Credit Hours 

Elective 

Credit Hours 

Total 

Credit Hours 

University 

Requirements 

(12 Cr. Hr.) 

Islamic Culture 8 ----- 8 

Arabic Language 4 ----- 4 

College 

Requirements 

(63 Cr. Hr.) 

English Language 14 ----- 14 

Mathematics 15 ----- 15 

Physics 8 ----- 8 

Chemistry 4 ----- 4 

Statistics 3 ----- 3 

Computer Programming 6 ----- 6 

General Engineering 11 ----- 11 

Communication Skills 2 ----- 2 

Department 

Requirements 

(87 Cr. Hr.) 

Compulsory 69 ----- 69 

Electives ----- 18 18 

Summer Training ----- ----- ----- 

Total Credit Hours 144 18 162 

 

 
Table (2) University Requirements 

 
 

Course 

Code 
Title 

Credits 

Hours 

Requisites 

Pre-requisite Co-requisite 

IC 101 Entrance to Islamic Education 2(2,0,0) ----- ----- 

IC 102 Islam and Building of Society 2(2,0,0) ----- ----- 

IC 103 Economic System in Islam 2(2,0,0) ----- ----- 

ISL 104 Principles of Political System in Islam 2(2,0,0) ----- ----- 

ARAB 101 Arabic Language Skills 2(2,0,0) ----- ----- 

ARAB 103 Arabic Editing 2(2,0,0) ----- ----- 

Total 12(12,0,0)  
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Table (3) College Requirements 
 

Course Code Title 
Credits 

Hours 

Requisites 

Pre-requisite Co-requisite 

Compulsory Courses (63 Cr. Hr.) 

English Language (14 Cr. Hr.) 

ENGL 1210 Reading Skills 3(2,4,0) ----- ----- 

ENGL 1220 Writing Skills 3(2,4,0) ----- ----- 

ENGL 1230 Listening Skills 3(2,0,4) ----- ----- 

ENGL 1604 English for Technical Purposes 3(9,0,0) ----- ----- 

ENGL 1261 Technical Report Writing 2(2,0,2) ENGL 1220 ----- 

Mathematics (15 Cr. Hr.) 

MATH 1050 Differential Calculus 3(3,2,0) ----- ----- 

MATH 1060 Integral Calculus 3(3,2,0) MATH 1050 ----- 

MATH 1070 Algebra and Analytical Geometry 3(3,1,0) MATH 1060 ----- 

MATH 2030 Differential and Integral Calculus 3(3,1,0) MATH 1060 

MATH 1070 

----- 

MATH 2040 Differential Equations 3(3,1,0) MATH 2030 ----- 

Physics (8 Cr. Hr.) 

PHYS 1010 General Physics I 4(3,1,2) ----- ----- 

PHYS 1040 General Physics II 4(3,1,2) PHYS 1010 ----- 

Chemistry (4 Cr. Hr.) 

CHEM 1010 General Chemistry I 4(3,1,2) ----- ----- 

Computer (6 Cr. Hr.) 

CT 1400 Computer Skills 3(2,0,2) ----- ----- 

CSC 1090 Computer Programming (1) 3(2,1,2) ----- ----- 

Communication Skills (2 Cr. Hr.) 

MC 1400 Communication Skills 2(2,0,0) ----- ----- 

General Engineering (11 Cr. Hr.) 

GEU 1011 Introduction to Engineering 2(2,0,0) ----- ----- 

GEU 1021 Engineering Drawing and Graphics 3(2,0,2) ----- ----- 

GEU 3201 Engineering Statistics 3(3,1,0) MATH 1060 ----- 

GEU 4010 Engineering Economics  2(2,1,0) ----- ----- 

GEU 4020 Engineering Project Management 2(2,1,0) GEU 4010 ----- 

GEU 4031 Ethics and Engineering 2(2,0,0) ----- ----- 

Total 63(53,12,30) 
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Table (4) Electrical Engineering Department Requirements 

Course Code Title 
Credits 

Hours 

Requisites 

Pre-requisite Co-requisite 

Compulsory Courses (69 Cr. Hr.) 

EE 2010 Fundamentals of Electric Circuits 3(3,1,0) MATH 1060 ----- 

EE 2020 Electric Circuits Analysis 3(3,1,0) 
EE 2010 

MATH 1070 
----- 

EE 2050 Electric Circuits Laboratory 1(0,0,2) ----- EE 2010 

EE 2030 Electromagnetic (I) 3(3,1,0) 
MATH 2030 

PHYS 1040 
----- 

EE 2041 Electromagnetic (II) 2(2,1,0) EE 2030 ----- 

EE 2111 Logic Design 3(3,1,0) CS 1090 ----- 

EE 2121 Logic Design Laboratory 1(0,0,2) ----- CSC 1090 

EE 3541 Introduction to Microprocessors 3(3,1,0) EE 2111 ----- 

EE 3551 Microprocessors Laboratory 1(0,0,2) EE 2111 EE 3541 

EE 3121 Basic Electronic Devices and Circuits 2(2,1,0) EE 2020 ----- 

EE 3131 
Basic Electronic Devices and Circuits 

Laboratory 
1(0,0,2) ----- EE 3121 

EE 3010 Signals and Systems Analysis 3(3,1,0) EE 2020 ----- 

EE 3001 Analog and Digital Instrumentation 2(2,1,0) 
EE 2020 

EE 2050 
EE 3121 

EE 3021 Instrumentation Laboratory 1(0,0,2) ----- EE 3001 

EE 3350 Electrical Machine (I) 3(3,1,0) 
EE 2020 

EE 2030 
----- 

EE 3200 Communications Principles 3(3,1,0) EE 3010 ----- 

EE 3400 Fundamental of Power Systems 3(3,1,0) EE 2020 ----- 

EE 3511 Automatic Control Systems 3(3,1,0) ----- EE 3010 

EE 3521 Control Systems Laboratory 1(0,0,2) ----- EE 3511 

EE 3171 Analog and Digital Electronic Circuits 3(3,1,0) EE 3121 ----- 

EE 3191 
Analog and Digital Electronic Circuits 

Laboratory 
1(0,0,2) ----- EE 3171 

EE 3260 Communications Laboratory 1(0,0,4) EE 3220 ----- 

EE 3551 
Computational Methods in 

Engineering 
3(3,1,0) 

MATH 1070 

MATH 2040 

CS 1090 

----- 

EE 3611 Biomedical Engineering 3(3,1,0) EE 3121 ----- 

EE 3220 Digital Communications 3(3,1,0) 
EE 3010 

EE 3200 
----- 

EE 3240 Digital Signal Processing 3(3,1,0) EE 3010 ----- 

EE 4980 Graduate Project I 1(1,0,0) 
Complete 125 

Credits 
----- 

EE 4990 Graduation Project II 3(1,0,4) EE 4980 ----- 

EE 9990 Practical Training  (1 month) 0 ----- ----- 

MATH 2440 Linear Algebra 3(3,1,0) 
MATH 1060 

MATH 1070 
----- 

GEU 2100 Engineering Mechanics 3(3,1,0) 
MATH 1060 

MATH 1070 
----- 

Elective Courses (18 Cr. Hr.) 

EE xxxx EE Elective Courses 18(x,x,x)   

Total Credits of EE Core and Elective Courses 87 
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Elective Courses 
 
 

The academic and research staff members of the 
Electrical Engineering Department are actively engaged 
in research activities encompassing a wide range 
of topics. These span diverse areas such as image 
processing, communication networks, digital signal 
processing, embedded computing systems, micro- 
electronics, networking and communications, intelligent 
systems, parallel and distributed processing, microelec- 
tronic devices, electrical power and 
machines, electric drive, automatic 

leaders received an engineering education. Electrical 
Engineering graduates can look forward to bright and 
challenging careers in research, design and devel- 
opment, manufacturing, marketing, management, 
and other exciting fields. Apart from commercial and 
government organizations, graduates of the Electrical 
Engineering Department are also highly sought after 
by high technology intensive companies that include 
a wide range of careers; in fact, many of our country’s 

control, and very large scale integrated 
(VLSI) circuits design. 
After completing the undergraduate 
program in electrical engineering, 
the student is qualified to take up 
responsible employment or engage in 
higher studies by enrolling in a graduate 
program. Numerous work opportunities 

The Bachelor of Electrical Engineering’s 
students are able to specialize in almost 

any area of Electrical Engineering 

for electrical engineers exist in the Kingdom, where 
graduates may work in the areas of communications 
– including telephony, telegraphy, and point-to-point 
radio and television, broadcasting, microwave, satel- 
lite, and mobile communications. Graduates are also 
employed by industry for work in signal processing, 
computer control, and in systems analysis, as well as 
the areas of electrical power engineering, electrical 
machines, power electronics, electrical installation. 
Other opportunities exist in industrial electronics, instru- 
mentation, manufacturing technology, and microwaves. 
Electrical Engineering education prepares students for  

the following areas: 
• Communication and Signal Processing 
• Fields and Waves 
• Microelectronic Circuits Design 
• Electrical Power and Machines 
• Systems and Control 
• Instrumentation and Biomedical Engineering 

A number of enterprising graduates have also become 
entrepreneurs, setting up new businesses that find 
innovative ways of applying electrical engineering 
technologies. 
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Table (5) Electrical Engineering Elective Courses 

Course Code Title 
Credits 

Hours 

Requisites 

Pre-requisite Co-requisite 

Elective Courses (18 Cr. Hr.) 

Communication and Signal Processing- Electives (1) 

EE 3281 Digital Image Processing 3(3,1,0) EE 3010 ----- 

EE 4220 
Communications Systems 

3(3,1,0) EE 2030 

EE 3200 

----- 

EE 4240 Communications Networks 3(3,1,0) EE 3010 

EE 3200 

----- 

EE 4260 

Wireless Communications 

3(3,1,0) EE 2030 

EE 3200 

----- 

EE 4281 Real-Time Signal Processing Systems 3(3,1,0) EE 3240 ----- 

Fields and Waves - Electives (2) 

EE 4140 Microwave Electronics 3(3,1,0) EE 3121 ----- 

EE 4230 
Wave Propagation and Antennas 

3(3,1,0) EE 2030 

EE 3200 

----- 

EE 4251 
Microwave Circuits and Devices 

3(3,1,0) EE 2030 

EE 2041 

----- 

EE 4271 
Optical Fiber Communications 

3(3,1,0) EE 2030 

EE 3200 

----- 

EE 4291 
MIC and MMIC Design 

3(3,1,0) EE 2030 

EE 2041 

----- 

Microelectronic Circuit Design - Electives (3) 

EE 4111 Microelectronic Materials and 

Nanotechnology 

3(3,1,0) EE 3121 

EE 3171 

----- 

EE 4121 Analog and Digital Integrated Circuit 

Design 

3(3,1,0) EE 3121 ----- 

EE 4131 Industrial and Consumer Electronics 3(3,1,0) EE 3121 

EE 3171 

----- 

EE 4151 
Communication Electronics  

3(3,1,0) EE 3200 

EE 3171 

----- 

EE 4170 
Integrated VLSI Circuit Design 

3(3,1,0) EE 2020 

EE 3171 

----- 

EE 4180 Integrated Circuit Laboratory 1(0,0,3) ----- EE 4170 

Electrical Power and Machines - Electives (4) 

EE 4321 Power Electronics 3(3,1,0) EE 3121 ----- 

EE 4331 Power Electronics Laboratory 1(0,0,4) ----- EE 4320 

EE 3360 Electrical Machine  (II) 3(3,1,0) EE 3350 ----- 

EE3370 Electrical Machine  Lab. 1(0,0,4) ----- EE 3360 

EE 3410 Power Systems Analysis  3(3,1,0) EE 3400 ----- 

EE 3420 Electrical Power System Laboratory 1(0,0,4) ----- EE 3410 

EE 4430 Power System Operation and Control 3(3,1,0) EE 3410 ----- 

EE 4451 Electric Drives and Control 3(3,1,0) EE 4321 

EE 3360 

----- 

Systems and Controls - Electives (5) 

EE 4511 

Digital Control System 

3(3,1,0) EE 3010 

EE 3511 

MATH 2440 

----- 

EE 4521 Industrial Control Systems  3(3,1,0) EE 3511 ----- 

EE 4531 Industrial Control Systems Laboratory 1(0,0,2) EE 3511 EE 4521 
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EE 4541 Introduction to Fuzzy and Neural 

Systems 

3(3,1,0) EE 3511 ----- 

EE 4551 Control System Design and Simulation  3(3,1,0) EE 3511 ----- 

EE 4561 Mechatronics 3(3,1,0) ----- ----- 

Instrumentation and Biomedical Engineering - Electives (6) 

EE 4621 
Sensors and Actuators 

3(3,1,0) EE 3121 

EE 3171 

----- 

EE 4631 Bioelectronics and Sensors 3(3,1,0) EE 3611 EE 4641 

EE 4641 Biomedical Instrumentation 3(3,1,0) EE 3611 EE 4631 

EE 4651 Automatic Testing Equipment 3(3,1,0) EE 3001 EE 3171 

EE 4661 Biomedical Imaging Systems 3(3,1,0) EE 3611 ----- 
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Facilities (Laboratories) 
The Department of Electrical Engineering has a large number of laboratories 

that support its educational and research activities 

In addition to the specialized equipment that 
each lab contains, all the labs are equipped with basic 
utilities such as DC and AC electric sources, voltage 
regulators, signal (function) generators, oscilloscopes, 

and analog and digital multimeters for measuring the 
basic quantities (voltage, current, and resistance). Labs 
also have a number of integrated personal computer 
systems to operate educational software. Every student 
has a good chance to have a hands-on experience and 

practice experimental work as the number of students 
per experimental station ranges from two to four only. 
The Department of Electrical Engineering laboratories 
are introduced in Table (6). 

Electric Circuit Laboratory 
Lab Description: 

Electric Circuits Lab is intended to teach the basics 
of Electrical Engineering to undergraduates of other 
engineering departments. The main aim is to provide 
hands-on experience to the students so that they are 
able to put theoretical concepts to practice. 
The manual starts off with the basic laws such as 
Ohm’s Law and Kirchhoff’s Current and Voltage 
Laws. The two experiments augment students’ 
understanding of the relations of voltage and 
current how they are implemented in practical life. 
Use of oscilloscopes is also stressed upon as analysis 
tool. The important theorems of Thevenin and Norton 
are also provided along with the frequency domain 
analysis of circuits. They greatly simplify the
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complex electrical networks for analysis purposes. After 
that students perform more detailed experiments on AC 
circuits like power factor measurement and correction, 
magnetic circuits and transformer operations, frequency 
response of RLC circuits. At the end, the students should 
be able to grasp the concepts thoroughly the electric 
circuits and able to apply them further in their field of study 

 
Lab Location: Room No. (HF-03), Section (H), First Floor, 

College of Engineering 

 

Electrical Measurement Laboratory 
Lab Description: 

This laboratory is a well-equipped laboratory with 
instruments and equipment that are needed to 
familiarize the students with the use of electrical and 
electronic measurements and laboratory 
techniques. The undergraduate experiments are 
designed to reinforce and expand many concepts 
covered in the electrical instruments and 
measurements course EE 3021. 

Lab Location: Room No. (HF-03), Section (H), First Floor, 

College of Engineering 

Electronics Laboratory 
Lab Description: 

This is the laboratory for Electronic Devices and Circuits. 
Equipment sets are available for the students to perform 
basic experiments in these areas; namely the lab courses 
EE3131 and EE3191. The lab also is where the senior projects 
in the Electronics area are built and tested. Several PC’s 
are also available in the lab, for students and Faculty use, 
particularly in the circuit analysis. 

 
Lab Location: Room No. (HF-06), Section (H), First Floor, 

College of Engineering 

Logic Design Laboratory 
Lab Description: 

The objective of this laboratory is to support the student 
for conducting logic circuit experiments. It includes 
oscilloscopes, logic trainer and ICs. Equipment sets are 
available for the students to perform basic experiments in 
these areas; namely the lab courses EE 2121 (co-requisite 
for EE 2111). 

 
Lab Location: Room No. (HF-12), Section (H), First Floor, 

College of Engineering 

VLSI Laboratory 
Lab Description: 

It is a newly established laboratory. It provides hand-on 
training to the undergraduate students in the design 
of VLSIs under the course EE 4180. The state-of-the-art 
software packages available in the lab. are capable of 
designing Digital Circuits/systems with the complexity of 
more than 100,000 gates. The FPGA based circuits are 
implemented on Xilinx chips 
Lab Location: Room No. (HF-15), Section (H), First floor, 
College of Engineering 

Microprocessor Laboratory 
Lab Description: 

This lab gives students the practical exposure to 
Assembly language programming of 
microprocessors, computer architecture of 
8088/8086 microprocessor family, assembly program 
development using debugger software, use of 
flow charts and other aids in software 
development, memory and I/O interfacing 
circuitry for microprocessors, interrupts, serial and 
parallel data communications. The lab also hosts 
hardware projects in more advanced areas. 

 
Lab Location: Room No. (HF-12), Section (H), First Floor, 

College of Engineering 
 

Communications Laboratory 
Lab Description: 

Communications lab aims to give students good 
experi-ence in analog and digital communications, 
and introduce them to modulation performance 
of communication systems in the presence of 
electrical Noise along with some applications 
involving fiber-optic communication, microwave 
waves and antennas. 

 
Lab Location: Room No. (HF-09), Section (H), First Floor, 

College of Engineering 

Automatic Control Laboratory 
Lab Description: 

The following systems are available in this lab to perform 
the experiments, projects and research in the area of 
Automatic Control Engineering: 
• PID Controllers. 
• Liquid level & Flow rate Control System. 
• Temperature Control System. 
• Dc & AC Servo Motors speed & direction Control 

System. 
• Computer controlled systems such as: 
• Traffic Light, Parking System, PLC programs. 
• Modern control techniques such as: 
• Fuzzy Logic. 
• Robot Arm. 

 
Lab Location: Room No. (AG-14), Section (A), Ground 

Floor, College of Engineering 

Power Electronics Laboratory 
Lab Description: 

This lab aims to train the student to become a familiar 
with different ways of changing AC power to DC power 
and vise versa. This lab contains: 
• Power electronic main parts ( Diodes, Thyristors 

…etc) 
• Model of full wave circuits. 
• Firing angels circuit for thyristors and triacs. 
• Oscilloscopes 

• PC’s connected with the lab parts to draw and record 
the results. 
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• Industrial application for power electronics 
The lab is prepared for Bachelors students and he 
perform the following through the lab 
• Single and three phase Rectification 
• Different type of rectification (Controlled 
and Uncon- trolled) with different loads. 
Industrial applications. 

 
Lab Location: Room No. (AG-09), Section (A), Ground 

Floor, College of Engineering 

Electrical Machines Laboratory 
Lab Description: 

This lab is purposely designed to teach the aspects 
of electrical machines. It consists of various electrical 
machines ranging from DC generators & motors to AC 
induction, synchronous and special machines. Equip- 
ment sets are available for the students to perform basic 
experiments in these areas; namely the lab courses EE 
3370 (co-requisite for EE 3360). 

 
Lab Location: Room No. (AG-11), Section (A), Ground 
Floor, College of Engineering 

 

Power System Simulator Laboratory 
Lab Description: 

The Electrical Power Simulator Laboratory consists of: 

 Electrical Power System Simulator TERCO Type 
 PC network 
 SCADA Software 
 Generation Station 

 Control Signal Generation 
 Test Equipment 

The laboratory is well equipped to meet the 
requirements of undergraduate. Practical 
demonstrations by lab experiments for power system 
generation, transmission and distribution concepts. 
Students are familiarized with the use of digital 
computer in the different aspects of power system 
analysis by using SCADA software program. Through the 
Electrical Power Simulator, lab experiments related to 
poly-phase voltage regulation, characteristics of 
interconnected and isolated power system, load flow 
analysis, characteristics of overhead transmission lines 
and characteristics and coordination of power system 
relays etc can be performed. 

 
Lab Location: Room No. (AG-05), Section (A), Ground 
Floor, College of Engineering 

Senior Design Project Laboratory 
Lab Description: 

This lab has many equipment and components 
required for practical implementation of students 
projects. 

 
Lab Location: Room No. (AG-15), Section (A), Ground 
Floor, College of Engineering 
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Table (6) Laboratories of Electrical Engineering Department 

 

Item Laboratory  Courses 

Supported 

Credit 

Hours 

Area 

1 Electric Circuits Lab. EE 2050 1 130.41 m2 

2 Logic Design Lab. EE 2121 1 130.41 m2 

3 Microprocessors Lab. EE 3551 1 130.41 m2 

4 Electronic Devices Lab. EE 3131 1 130.41 m2 

5 
Analog & Digital Electronic Circuits 

Lab. 
EE 3191 

1 
130.41 m2 

6 Instrumentation Lab. EE 3021 1 130.41 m2 

7 Communications Lab. EE 3260 1 130.41 m2 

8 Control Systems Lab. EE 3521 1 130.41 m2 

9 Electrical Power Lab. EE 3420 1 130.41 m2 

10 Electrical Machines Lab. EE 3370  1 130.41 m2 

11 Power Electronics Lab. EE 4331 1 130.41 m2 

12 Industrial Control Systems Lab EE 4531 1 130.41 m2 

13 VLSI Integrated Circuit Lab. EE 4180 1 130.41 m2 

14 Senior Design Project Lab. EE 4980, EE 4990 1 175.40 m2 

15 Computer Lab. All Courses 1 100.00 m2 

16 Microwave and Antenna Lab. EE4140, EE4230  100.00 m2 

17 PCB Fabrication Lab. All Courses  400.00 m2 

 
 

 

Curriculum of Electrical Engineering Department 
Electrical Engineering deals with the practical and 
innovative applications of electrical sciences and other 
associated disciplines. Communications – including 
telephony, telegraphy, and point-to-point radio and 
television, broadcasting, microwave, satellite, and mobile 
communications. Graduates are also employed by industry for 
work in information processing, computers, and in 
systems analysis, as well as the areas of electrical power 
engineering, electrical machines, power electronics, 
electrical installation. Wireless communications, distrib- 
uted computing, signal processing, nanotechnology 
and IC design and fabrication are some exciting areas 
that electrical engineers are involved in. The Bachelor of 
Electrical Engineering curriculum is specially designed to 
provide its graduates with a head-start in these rapidly 
advancing fields. It is deliberately crafted to provide the 
requisite balance of breadth and depth for a 
professional electrical engineering education. It also 
seeks to establish a solid foundation for life-long 
learning throughout an electrical engineer’s career. 
Electrical Engineering curriculum comprise of 10 
levels. A strong core in basic sciences, computing and 
general engineering; general education and technical 
competence through a breadth & depth courses 

is introduced in levels (1-5, 9-10). General educa- 
tion courses complement the technical education 
through a wide array of courses in humanities, social 
sciences, and professionalism to make our graduates 
educated members of the global community. The 
Electrical Engineering core provides knowledge and 
skills considered essential for electrical engineers. A 
number of breadth courses ensure that each student 
is exposed to most aspects of the state-of art Electrical 
Engineering areas. In addition, students can 
achieve depth in area(s) of their choice. The Electrical 
Engineering core is introduced in levels (4-10). 
During their senior years of study (levels 9-10), students 
may specialize in certain fields of EE through their 
selection of 18 Credit Hours of elective courses from 
the courses given in Table (6).. Students need to choose 
elective courses from the following areas of specializa- 
tion: Communications and Signal Processing, Fields and 
Waves, Microelectronic Circuit Design, Electrical Power 
and Machines, Systems and Control, Instrumentation 
and Biomedical Engineering. A breadth courses enable 
students to achieve a broad understanding of concepts 
in the particular concentration. A depth courses are 
a higher-level courses that provide greater depth and 
coverage in the particular concentration. 
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Curriculum of Electrical  Engineering Program 
 

 
 
 

 

 
Preparatory Year Level (1)  Preparatory Year Level (2) 

Code No. Title Credit Hours 
 

Code No. Title Credit Hours 

ENGL  1210 Reading Skills 3 (2,4,0)  IC  101 Entrance to Islamic Education 2 (2,0,0) 

ENGL  1220 Writing Skills 3 (2,4,0)  ARAB  101 Arabic Language Skills 2 (2,0,0) 

ENGL  1230 Listening Skills 3 (2,0,4)  ENGL  1604 English for Technical Purposes 3 (9,0,0) 

MATH  1050 Differential Calculus 3 (3,2,0)  MC  1400 Communication Skills 2 (2,0,0) 

CT  1400 Computer Skills 3 (2,0,2)  MATH  1060 Integral Calculus 3 (3,2,0) 

      PHYS  1010 General Physics I 4 (3,1,2) 

Total 15 (11,10,4) 
 

Total 16 (21,2,2) 

 
Level (3)  Level (4) 

Code No. Title Credit Hours 
 

Code No. Title Credit Hours 

IC  102 Islam and Building of Society 2 (2,0,0)  GEU  3201 Engineering Statistics 3 (3,1,0) 

GEU  1011 Introduction to Engineering 2 (2,0,0)  GEU 1021 Engineering Drawing and Graphics 3 (2,0,2) 

CS 1090 Computer Programming (1) 3 (2,1,2)  GEU  2100 Engineering Mechanics 3 (3,1,0) 

PHYS  1040 General Physics II 4 (3,1,2)  GEU  4010 Engineering Economics  2 (2,1,0) 

CHEM  101 General Chemistry I 4 (3,1,2)  MATH  2030 Differential and Integral Calculus 3 (3,1,0) 

MATH  1070 Algebra and Analytical Geometry 3 (3,1,0)  
EE  2010 Fundamentals of Electric Circuits 3 (3,1,0) 

Total 18 (15,4,6) 
 

Total 17 (16,5,2) 

 
Level (5)  Level (6) 

Code No. Title Credit Hours  Code No. Title Credit Hours 

IC  103 Economic System in Islam 2 (2,0,0)  IC  104 Principles of Political System in 

Islam 

2 (2,0,0) 

ARAB  103 Arabic Editing 2 (2,0,0)  MATH  2440 Linear Algebra 3 (3,1,0) 

MATH  2040 Differential Equations 3 (3,1,0)  EE  3350 Electrical Machine (I) 3 (3,1,0) 

EE  2020 Electric Circuit Analysis 3 (3,1,0)  EE  3541 Introduction to Microprocessors 3 (3,1,0) 

EE  2050 Electric Circuits Laboratory 1 (0,0,2)  EE  3551 Microprocessors Laboratory 1 (0,0,2) 

EE  2030 
Electromagnetic (I) 

3 (3,1,0)  EE  3121 Basic Electronic Devices and 
Circuits 

2 (2,1,0) 

EE  2111 
Logic Design  

3 (3,1,0)  EE  3131 Basic Electronic Devices and 

Circuits Laboratory  

1 (0,0,2) 

EE  2121 Logic Design Laboratory  1 (0,0,2)  EE  3010 Signals and Systems Analysis 3 (3,1,0) 

Total 18 (16,,4,4)  Total 18 (16,5,4) 

 

Level (7)  Level (8) 

Code No. Title Credit Hours  Code No. Title Credit Hours 

EE  3001 Analog and Digital 

Instrumentation 

2 (2,1,0)  EE 3171 Engineering Project Management 
2 

(2,1,0) 

EE  3021 
Instrumentation Laboratory 

1 (0,0,2)  EE 3191 Analog and Digital Electronic 

Circuits 

3 (3,1,0) 

EE  3200 
Communications Principles 

3 (3,1,0)  GE 4010 Analog and Digital Electronic 

Circuits Laboratory 

1 (0,0,2) 

EE  3400 Fundamental of Power System 3 (3,1,0)  EE 3260 Communications Laboratory  1 (0,0,4) 

EE  2041 Electromagnetic (II) 2 (2,1,0)  EE 3240 Digital Communications 3 (3,1,0) 

EE  3561 Computational Methods in 
Engineering 

3 (3,1,0)  EE 3220 
Control Systems Laboratory 1 

(0,0,2) 

ENGL 1261 Technical Report Writing 2 (2,0,2)  EE 3521 Automatic Control Systems 3 (3,1,0) 

      EE 3561 Biomedical Engineering 3 (3,1,0) 

Total 16 (15,5,4)  Total 17 (14,5,8) 

 

Level (9)  Level (10) 

Code No. Title Credits Hours  Code No. Title Credits Hours 

GEU  4031 Ethics and Engineering 2 (2,0,0)  EE  xxxx Elective Course 3 (x,x,x) 
EE  3240 Digital Signal Processing 3 (3,1,0)  EE  xxxx Elective Course 3 (x,x,x) 
EE  xxxx Elective Course 3 (x,x,x)  EE  xxxx Elective Course 3 (x,x,x) 
EE  xxxx Elective Course 3 (x,x,x)  EE  4990 Graduation Project II 3 (1,0,4) 
EE  xxxx Elective Course 3 (x,x,x)  EE  9990 Practical Training  (two months) 0 (0,0,0) 

EE  4980 Graduate Project I 1 (1,0,0)       

Total 15 (x,x,x)  Total 12 (x,x,x) 
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125 
Total Student Enrollment - Spring 2020 

19 
Total Faculty members 

17 
Total fully-equipped laboratories 

20 
Total Graduates - Spring 2020 
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Courses Description 
University Requirements 

IC101: Entrance to Islamic Education 
   2(2-0-0) 

This subject aims to introduce the student to the Islamic 
culture; manifestation of the Muslims attitude towards other 
cultures; explaining the characteristics of Islam, such as: 
Universality, Comprehensibility, integrity, consistency with 
human nature (instinct), reason, and science. This subject 
also explains the Islamic tenet and its fundamentals, such 
as: To believe in Allah, the Hereafter, the Angles, the Holy 
Books, the Messengers, and Divine Destiny. 
Pre-requisite: --- 

IC102: Islam and Building of Society 
            2(2-0-0) 

This course studies the following: The concept of the 
Muslim society; its basics, its method and characteristics, 
means of consolidating its social ties; the most important 
social problems, the Islamic philosophy of family affairs, 
marriage: its introductory formalities, aims and effects. It 
also deals with ways of strengthening the family bonds. 
Pre-requisite: --- 
 
IC103: Economic System in Islam 

            2(2-0-0) 

This course depicts the Islamic concept of life, the nature 
of man, the basic constituents of the Islamic economics 
and its objectives; it studies as well the legal evidences of 
these topics. It also explains the opinion of Islam toward 

 

finance, ownership, production, maintenance, conception, 
distribution of wealth, and the exchange in the Islamic 
Economic system. 
Pre-requisite: --- 

IC104: Principles of Political System in Islam 
     2(2-0-0) 

This subject contains the following: Introduction to the 
Political System and its fundamentals; the Islamic Political 
System is the best system for human societies to follow 
and apply; the rise up of Islamic State during the Prophet’s 
lifetime, Caliphate, and the fundamentals of State. 
Pre-requisite: --- 

 

ARAB101: Arabic Language Skills 
     2(2-0-0) 

The original and secondary parsing, the dual, the five verbs, 
masculine and feminine, (the weak letter), etymology and 
the semantic evolution, nunation of accusative, diptote 
the original and secondary parsing, apocopate and 
jussive, dative/ genitive, verbal sentences, the significa- 
tion of tenses, the passive verb (its signification and its 
forms in present and past verbs), the nominal sentences, 
the pronouns, the neglected letters, the conjunctions, 
numbers (how to write them). 
Pre-requisite: --- 
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ARAB103: Arab Editing 
 

 
 

 

Applications in reading and speaking skills, the adverb of 
time and the adverb of place, accusative of explanation 
(specification), Punctuations, computer-based writing, 
dictionaries and E-dictionaries, applications to reading 
and writing skills, accusative of cause or reason, denota- 
tive of state (circumstantial accusative or accusative of 
the state or condition), writing a paragraph and essay, 
application to reading and writing skills, appositions (adjec- 
tive/ corroboration/ substitute/ explanatory apposition and 
syndetic explicative, diminutive (nomen deminutivum), 
applications in reading and writing skills, relation quies- 
cence (pause), completion fifth text’s exercises, and 
writing formal and informal letters. 
Pre-requisite: --- 

 
College Requirements 

ENGL1210: Reading Skills 
3(2,4,0) 

This course represents the foundation for the other 
courses. The general aim of this course is to provide 
experiences contributing to the development of 
efficient reading habits. In addition to reading for 
vocabulary and structure building, this course 
focuses on comprehending two common units of 
meaning: the sentence and the paragraph in 
addition to short passages. Clear and accurate 
understanding of sentences is essential to all other 
comprehension skills and to the effective reading 
and study of whole documents. Specific 
performance objectives: understanding sentences 
(recognize complete sentences, identify core 
components of the sentence, identify modifiers and 
the meanings they add to core components, 
recognize relationships among parts of the sentence, 
identify punctuation functions); understanding 
paragraphs (identify the topic of the paragraph–all 
details relate to and expand, in some way, the 
paragraph’s main idea, recognize details: facts and 
ideas which prove, explain, support, or give 
examples of the main idea of the paragraph, define 
the main idea). 
Pre-requisite: --- 
Text Books 
English Language Center, “Practicing Academic Reading 
Skills – Books 1-2”, King Fahd University for Petroleum and 
Minerals, Last Edition. 

ENGL1220: Writing Skills 
3(2,4,0) 

This course is designed to give students control over 
their writing, to help them write clearly, precisely, and 
coherently. It will introduce students to the 
fundamentals of writing. The prime purpose is to guide 
students for refining topics; developing and supporting 
ideas; reviewing and editing. The course enhances the 
students’ English language usage through increasing 
vocabulary and engagement with English grammar. 
The focus of the course is training students how to write 

  
different genres of writing using their critical thinking skills 
Within a variety of writing exercises for the improvement 
of writing habits in academic English.  
Pre-requisite: --- 
Text Books  
Q Skills for Success Reading and Writing , Special 
Edition – level -2, by: Joe McVeigh/ Jennifer. 
Oxford Q Skills for Success Reading & Writing 2 
Special Edition I-tools. 

ENGL1230: Listening/Speaking Skills 
3(2,0,4) 

The general objective of this course is to provide teaching- 

learning activities which should contribute to the develop- 
ment of the skill of understanding spoken English, particularly 
in an academic context, e.g. lectures and discussions. 

Since English is the language of instruction at colleges of 
Engineering, students must possess the requisite ability to 
listen to a lecture in English and to take notes on it; the 
lecture method is an integral part of the instructional process 
in institutions of higher education. Specific performance 
objectives: by the end of this course, students should be 

able to (locate and understand specific information in a 
recording, understand the overall message (gist) of the 
recording, recall specific information in the text). Extract 
the relevant points to summarize the whole recording, 
a specific idea or the underlying idea – in other words, 
make notes. 
Pre-requisite: --- 
Text Books 
English Language Center, “Practicing Academic Reading 
Skills – Books 1-2”, King Fahd University for Petroleum and 
Minerals, Last Edition. 

ENGL1604: English for Technical Purposes 
3(9,0,0) 

The course introduces reading, writing and speaking 
and listening of English for the special purposes required 
of students in the disciplines of science and technology. 
Students discuss, read and write with focus on 
increasing their vocabulary of and spoken and written 
responses to specialized texts used in science and 
technology. Students identify and create these 
specialized texts, spoken and written, from a wide 
variety of technological fields and practical situations. 
Students learn and use a wide range of technical and 
scientific vocabulary in this course. The general 
objective of this course is to provide teaching-learning 
activities which should enable the students to write a 
good paragraph on a particular topic. The paragraph 
should be well-organized, well developed and well-
connected. It should: have a key sentence expressing 
the main idea; have details supporting ideas; and have 
clearly related sentences, following each other in an 
orderly way. Specific performance objectives: by the 
end of this course, students should be able to (outline a 
paragraph by choosing a main idea and details to 
support it, start with a suitable sentence, introducing the 
topic and controlling idea of the paragraph, follow the 
topic sentence with sentences expressing the 
supporting details,  

2(2-0-0) 
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connect the sentences in a logical and orderly way, 
observe cohesion, using transitional devices, use 
proper punctuation). 
Pre-requisite: ---  
Text Books 
Vicki Hollett, Tech talk, Oxford University press 
intermediate student's book. 
Tech Talk Workbook 

ENGL1261: Technical Reports Writing 
2(2,0,2) 

The objective of this course is to provide students with 
training in written communication in their professional 
field. In this course, background reading is necessary. It 
focuses on preparation and presentation of technical 
writing. It should enable the students to write a composition 
on an assigned / chosen topic. The composition (essay / 
paper / report) should be well-planned, well-researched, 
well-organized, well-developed, well-documented and 
well-presented. Specific performance objectives: by the 
end of this course, students should be able to (plan a 
document (essay / report / paper), starting by an outline 
(a framework of ideas and facts), implementing the plan 
in systematic stages, ending with presenting the final 
product in a written form, and possibly oral presentation 
– below are the planning and implementation elements, 
narrow a chosen general topic to sub-topics to one 
specific topic, use the resources of the library and the 
NET to find books and articles related to a particular topic, 
document information by providing a bibliography and 
references, write an outline for an academic document, 
paraphrase and synthesize ideas from several varied 
sources, write down obtained information in an orderly 
manner for later use in composing, documenting and 
editing the document, integrate material obtained from 
several varied sources in suitable types of paragraph, 
write an introductory paragraph, introducing the topic 
and central thought, controlling the development of the 
document, develop the central thought of the whole essay 
via a number of paragraphs, the main ideas of which 
should contain details supporting the central thought, 
revise the organization, development and cohesion of 
the document). Communicate effectively and efficiently 
with tutors (and fellow students in case of joint papers) in 
accordance with a set plan covering all the preparation 
and implementation phases. 
Pre-requisite : ENGL 1221 
Text Books 
Perelman, Leslie C., James Paradis, and Edward Barrett, 
“The Mayfield Handbook of Technical and Scientific 
writing”. New York, NY: McGraw-Hill, ISBN: 9781559346474. 

MC1400: Communication Skills 
2(2,0,0) 

This course deals with the life skills that student needs 
in terms of communication skills (speaking, listening, 
reading, writing, nonverbal communication skill),  
communication skills in public life, communication 
skills in the work environment, scientific research skills. 
recruitment skills, information processing, skills to deal 
with personal styles, and how the student uses these 
skills in the work of a 
 

pioneer project. 
Pre-requisite: --- 
Jay and Jay, “Effective Presentation”, Transatlantic 
Publications, Last Edition. 
Prince Sattam bin Abdulaziz University, (2018): 
Communication skills, Dar Al-Mutanabi. 

CT1400: Computer Skills 
2(2,0,2) 

This course includes the basics of Computer 
(Computer definition, history, generations, and 
computer components, types of computers and 
advantages of computers).The student must be 
aware of how to use the computer and internet in all 
sectors of society (education, health, industry, labor 
and Security).The student learns how to use the 
computer as a means to search for information and 
knowledge by using various search engines. The 
student learns the computer operating systems 
(types, components, functions).The student learns to 
multiple applications of the word processor program 
and application, to spreadsheets and applications 
(types of spreadsheets perform calculations, dealing 
with multiple worksheets, sorting data, classification, 
spreadsheet applications), how to use the program 
Presentations (create a presentation using template, 
designing a new template, create and modify 
graphical objects on the slide, text formatting, add 
movements on slides, processing the final 
presentation.) 
Pre-requisite:  
Hardware and Software by Dr. Mohammad Bilal and 
Dr. Ahmed Alsharia 

MATH1050: Differential Calculus 
3(3,2,0) 

Real numbers, functions, Limits, continuity. Derivatives, 
differentials, chain rule, implicit differentiation. Higher 
order derivatives, local extrema, concavity, horizontal 
and vertical asymptotes, applications of extrema, related 
rates. Rolle ’s Theorem, mean value theorem, inverse 
trigonometric functions. Conic sections. 
Pre-requisite: --- 
Text Books 
Howard Anton, “Calculus with analytical geometry”, John 
Wiley & Sons, Last Edition. 

MATH1060: Integral Calculus 
3(3,2,0) 

The definite integral fundamental theorem of calculus, 
the indefinite integral, change of variable, numerical 
integration. Area, volume of revolution, work, arc length. 
Differentiation and integration of inverse trigonometric 
functions. The logarithmic, exponential, hyperbolic and 
inverse hyperbolic functions. Techniques of integration: 
substitution, by parts, trigonometric substitutions, partial 
fractions, miscellaneous substitutions. Indeterminate 
forms, improper integrals. Polar coordinates. 
Pre-requisite : MATH 1050 
Text Books 
Howard Anton, “Calculus with analytical geometry”, John 
Wiley & Sons, Last Edition. 
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MATH1070: Algebra & Analytic Geometry 
3(3,1,0) 

Vectors in two and three dimensions, scalar and vector 
products, equations of lines and planes in space, 
surfaces, cylindrical and spherical coordinates. Vector 
valued functions, their limits continuity, derivatives and 
integrals. Motion of a particle in space, tangential and 
normal components of acceleration. Functions in two or 
three variables, their limits, continuity, partial derivatives, 
differentials, chain rule, directional derivatives, tangent 
planes and normal lines to surfaces. Extrema of functions 
of several variables, Lagrange multipliers. Systems of 
linear equations, matrices, determinants, inverse of a 
matrix, Cramer’s rule. 
Pre-requisite : MATH 1060 
Text Books 
Howard Anton, “Calculus with analytical geometry”, John 
Wiley & Sons, Last Edition. 

MATH2030: Differential and Integral Calculus 
3(3,1,0) 

Sequences, Infinite sequences, limit of sequence, 
Infinite Series, Convergence and Divergence of 
Infinite Series. Integral Test, Ratio Test, Root Test and 
Comparison Test, Alternating Series Test. Conditional 
Convergence and Absolute Convergence. Power 
Series, Taylor and Maclaurin Series. Double Integral 
and Its Applications to Area, Volume. Double 
Integrals in Polar Coordinates. Triple Integral in 
Rectangular, Cylindrical and Spherical Coordinates 
and Applications to Volume. Moments and Center 
of Mass. Vector Fields, Line Integrals, Surface 
Integrals. Green’s Theorem, the Divergence theorem 
and Stakes’ theorem. 
Pre-requisite : MATH 1060 and MATH 1070 
Text Books 
Howard Anton, “Calculus with analytical geometry”, John 
Wiley & Sons, Last Edition. 

MATH 2040: Differential Equations 
3(3,1,0) 

Introduction to differential equations, equations with 
separable variables, homogeneous equations, exact 
equation, the linear equation of first order, linear equation 
of second order, direct deduction, comparison theorems. 
Linear equations with constant coefficients, inhomoge- 
neous case, methods of undetermined coefficients and 
variations, Variation of parameters, systems of differential 
equations. Odd & Even Fourier Series, Fourier Integral. 
Pre-requisite : MATH 2030 
Text Books 
Morris Tenenbaum, Harry Pollard, “Ordinary Differential 
Equations: An Elementary Textbook for Students of 
Mathematics, Engineering, and the Sciences”, Dover 
Publications, Last Edition 

MATH 2440: linear Algebra 
                          3(3,1,0) 

Column and row vectors, the product of vectors, matrices 
and their combination with vectors, the addition and 
multiplication of matrices. The solution of linear equations, 
the inverse of square matrix, permutation matrices. Systems 
of equations and inequalities, matrix algebra, 
determinants. Linear dependence and linear 
independence, properties of matrices. Inverse and 
adjoint matrix, matrix functions of a single variables, 
solution of systems of linear equations, introduction and 
properties, the solution of linear systems by elimination 
rank of matrices, eignvalues and eignvectors,  
introduction, properties of eignvalues and eignvectors, 
applications, diagonalizable matrices, block diagonal 
and Jordan forms, review and miscellaneous 

exercises. 

Pre-requisite : MATH 1060 and MATH 1070 
Text Books 
Gilbert Strang, “Introduction to Linear Algebra”, Wellesley- 
Cambridge Press, Last Edition. 

PHYS1010: General Physics (1) 
  4(3,1,2) 

Properties of Matter:  Units and Dimensions, Physical 
Dimensional analysis, Estimates and order of 
magnitude calculations.  Elasticity: Stress , Strain, Stress-
Strain Curve Elasticity modulus, Strain energy. Fluid 
Static Fluid: Density and relative density, Pressure, 
Pascal’s principal, Archimedes's Principle, Law of 
floatation, Relative density measurement. Fluid 
dynamics: Continuity equation, Bernoulli's Equation, 
application, Venturi tube, Piotot tube. Surface tension: 
Molecular theory of surface tension, Surface energy, 
Surface tension and spherical shape, Contact angle, 
Capillarity. SOUND: Circular motion, Types of sound 
waves, Speed of Sound Waves, Periodic Sound Waves, 
Intensity of Periodic Sound Waves, Spherical and 
plane sound waves, The Doppler Effect, Digital Sound 
Recording, Motion Picture Sound. HEAT: Thermal 
Basics: Temperature, Temperature Scales and 
Thermometers. Thermal Concept: Units of thermal 
energy, Heat capacity and Specific Heat, Newton’s 
law of cooling, Specific heat of gases. Heat Transfer: 
Thermal conduction, Prevost’s theory of heat change, 
Energy distribution of Black body radiation, Stefan’s 
law, Wien’s law, Thermal Expansion of Solids and 
Liquids, Latent Heat. Experimental part: Measuring 
tools, Hooke’s law, Simple pendulum, Free falling, 
speed of sound, Vectors, Viscosity coefficient, Boyle’s 
law, Archimedes’s principle, Newton’s law of cooling, 
Specific heat capacity of solid and liquid. 
Pre-requisite: --- 
Text Books 
A. Serway, Raymond, “Physics for Scientists and Engineers”, 
Saunders College Publishing, Last Edition. 

CHEM 1010: General Chemistry 
    4(3,1,2) 

Introduction, Measurements: Large and small 
numbers Units, Prefixes , Conversions between units 
(dimensional analysis, Temperature , Specific and heat 
capacity , Physical and Chemical Properties, 

Elements, Compounds and Mixtures, Energy changes 
in chemical reactions , Conservation of mass, Names 
and symbols of the elements , Dalton’s atomic theory 
, Formulas for molecular compounds , Composition of  
the atom , Atomic symbols, isotopes , Acids and bases 
, Hydrocarbons alkanes, Atomic weights, The 

chemical Bonds. The chemical reaction, Types of 
reactions , Acid/Base reactions , Ionic compounds 
and solubility in aqueous medium. Kinetic theory of 
gases, Boyle’s law, Charle’s law. The electromagnetic 
spectrum. The emission spectra of the elements, 

Rutherford model of the atom, Bohr’s 
 model of the atom , Modern atomic theory  
discovery of the quantum, The periodic table. 
Pre-requisite: ---  

Text Books 

J. Brady, “General Chemistry, Principles and structures”, 
Last Edition. 
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CS1090: Computer Programming (1) 
                        3(2,1,2) 

Computer generations (components, classifications, and 
capabilities); Computer processing (Data representation: 
binary system). Generations of programming languages, 
and compilers. Solving problems, Algorithms and Flow 
charts. Data types, variables, assignment, general struc- 
ture of a program; Input/Output; Arithmetic expression; 
Introduction to Classes and Objects; Relational opera- 
tors; Boolean expression, logical operators; conditional 
Statements: If..Else, Switch; Loop: for, while, do … while; 
functions; Array. 
Pre-requisite: --- 
Text Books 
H. M. Deitel, P. J. Deitel, “C How to Program”, Prentice 
Hall, Last Edition. 

 
GEU 3201: Engineering Statistics 
         3 (3,1,0) 
Descriptive statistics: Statistical data classification; 
measures of central tendency (mean, mode, median); 
measures of dispersion (variance, standard deviation, 
coefficient of variation). The theory of probabilities with 
applications to science and engineering: introduction; 
properties; applications. The random variables: Discrete 
and continuous random variables; expected value and 
variance of random variables; sums of discrete random 
variables; law of large numbers. Discrete & continuous 
distributions or engineering applications; Joint, marginal, 
conditional distributions. Selected distributions: Binomial, 
Poisson, Exponential, Weibull, Normal and Lognormal 
distributions. Basic concepts and methods of statistics: 
sampling, sampling distributions, parameters estimation, 
hypotheses testing. Analysis of variance; Correlation, 
simple and multiple linear regressions. Statistical software 
& its application. 

Pre-requisite : MATH 1060 
Text Books 
R. E Walpole , R. H. Myers, “Probability and Statistics for 
Engineers and Scientists”, Macmillan Publishing, Last Edition. 
 
GEU 1011: Introduction to Engineering 

           2 (2,0,0) 

Introduction to engineering disciplines and careers. 
Role of the engineer in society. Rewards and 
opportunities of an engineering career. Engineering as 
a Profession. Orientation to the engineering education 
system. Engineering profession educational and career 
planning. Academic success skills such as time 
management, study techniques, working in teams, and 
study groups. Engineering approach to problem-
solving. Engineering design process. Concurrent 
engineering and the interdisciplinary aspects of 
engineering projects. 
Pre-requisite: ---  
Text Books 
Landis, Raymond B., “Studying Engineering”, Discovery 
Press, Burbank, CA, Last Edition. 

 

GEU 1021: Engineering Drawing and Graphics 
                          3(2,0,2) 

Constructional geometry and basics of lettering; Sketching; 
Orthographic projection; Sectional and auxiliary views; 
Dimensioning; Introduction to computer graphics; 
Engineering applications. 
Pre-requisite : CS 1090 
Text Books 
C.H. Simons and D.E. Maguire, “A Manual of Engineering 
Drawing Practice”, Hodder & Stoughton, Last Edition 

GEU 2100 Engineering Mechanics 
                          3(3,1,0) 

Students inn this subject learn: Forces and moments for 
planar systems; Basic equilibrium conditions; centroids; 
friction; area and mass moments of inertia; Kinematics 
of a particle: rectilinear and curvilinear motion; Kinetics 
of particles: Newton’s law, work and energy; Kinematics  
of a rigid body in plane motion; Relative velocity and 
acceleration; Kinetics of a rigid body in plane motion: 
translation, fixed axis rotation, general motion, work and 
energy. 
Pre-requisite : MATH 1060, MATH 1070  
Text Books 
J.L. Meriam and L.G. Kraige, “Engineering Mechanics, 
Statics and Dynamics, SI Version”, Last Edition. 

GEU 4010 Engineering Economy 
     2 (2,1,0) 

Students inn this subject learn : Introduction to engineering 
economy. Interest formulas and equivalence. Bases of 
comparison and alternatives. Decision making among 
alternatives. Evaluating replacement alternatives. Break- 
even and minimum cost analysis. Cost accounting. 
Depreciation. Economic analysis of operations. Economic 
analysis of public projects. 
Pre-requisite: ---  
Text Books 
White, Agee and case, “Principles of Engineering Economics 
Analysis”, Last Edition. 

 

GEU 4020: Engineering Projects Management 
      2 (2,1,0)  

Students inn this subject learn: Basic Management Process 
approach, Strategies and planning methods, Project 
planning and scheduling, Bar-charts, critical path methods, 
PERT method, resource leveling and allocation, time-cost 
trade off. Construction and organizational approaches, 
leadership elements and decision making, time and cost 
control, computer applications. 
Pre-requisite :GEU 4010  
Text Books 
Moder J., Phillips C., and Davis E., “Project Management 
with CPM, PERT and Precedence Diagramming”, Last 
Edition. 
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GEU 4031 Ethics of Engineering Profession 
           2 (2,1,0) 

Students inn this subject learn: Ethical issues in the 
practice of engineering. Safety and liability, professional 
responsibility to clients and employers, loyalty, conflict of 
interest, confidentiality, codes of ethics, career choice, 
legal obligations. Philosophical analysis of professional 
ethical theories. Other case studies. 
Pre-requisite: ---  
Text Books 
Charles E. Harris, Michael S. Pritchard, and Michael J. Rabins, 
“Engineering Ethics: Concepts and Cases”, Belmont, CA: 
Thompson Wadsworth, Last Edition. 

 
Electrical Engineering Core Courses 

EE 2010 Fundamentals of Electric Circuits 
            3 (3,1,0) 

Basic circuit elements and concepts. Basic laws of 
circuit theory: Ohm’s law, Kirchoff’s law. Circuit theorems: 
superposition principle, Thevenin and Norton theorems; 
maximum power transfer theorem. Techniques of circuit 
analysis: nodal and mesh analysis; sinusoidal sources 
and the concept of phasor in circuit analysis. Introduc- 
tion to concept of active, reactive, complex power and 
power factor. 
Pre-requisite : Math 1060  
Text Books 
Nilsson, “Electric Circuits”, Addision Wesley, Last Edition. 
Boylestad, “Introductory Circuit Analysis”, Prentice Hall, 
Last Edition. 

EE 2020 Electric Circuit Analysis 
            3 (3,1,0) 

Frequency response of RLC and resonance circuit: concept 
of transfer function, resonance, bode plots, introduction 
to filters; two-port networks; mutual inductance and 
transformers; transient analysis of first and second order 
circuits; three phase circuits; introduction to Op-Amp, 
ideal characteristics with simple applications; diode 
characteristics, clipping and rectification. 
Pre-requisite : Math 1070 , EE 2010  
Text Books 
Nilsson, “Electric Circuits”, Addision Wesley, Last 
Edition. 

EE 2030 Electromagnetic (I) 
       3(3,1,0) 

Review to vector calculus; electrostatic fields; Gauss’s 
law and divergence; electric potential; dielectrics and 
capacitance; Poisson’s and Laplace’s equations; charge 
images; current density and conductors; magnetostatic 
fields; Biot–Savart and Ampere’s laws; curl and Stoke’s 
theorem; magnetic materials and circuits; self and mutual 
inductances; energy in static fields. 
Pre-requisite: Phys 1040, Math 2030  
Co-requisite: 
Text Books 
Sadiku, “Elements of Electromagnetics”, Oxford, Last 
Edition. 

EE 2041: Electromagnetic (II) 
     2(2,1,0) 

Characteristic of high-frequency transmission lines. Lossless 
and lossy transmission lines. Microstrip transmission lines. 
Smith chart. Impedance techniques. Theory of waveguides 
(rectangular and circular) microwave components and 
cavity resonators. Introduction to radio wave propagation. 
Pre-requisite : EE 2030  
Co-requisite : 
Text Books 
Sadiku, “Elements of Electromagnetics”, Oxford, Last Edition. 
 

EE 2050 Electric Circuits Laboratory 
       1(0,0,2) 

General introduction to the laboratory voltage, current, 
and power in DC circuits using KVL and KCL. Superposi- 
tion, Thevenin’s, and maximum power transfer theorems 
in DC circuits; series and parallel AC circuits; resonance 
in series and parallel circuit; maximum power transfer 
theorem and power factor improvement in AC circuits; 
transients in DC circuits; magnetically-coupled circuits. 
Three phase circuits. 
Pre-requisite : 
Co-requisite: EE 2020  
Text Books 
Boylestad, “Introductory Circuit Analysis”, Prentice 
Hall, Last Edition. 
 

EE2111: Logic Design 
     3 (3,1,0) 

Number systems; Boolean algebra and logic gates; 
simplification of Boolean functions; combinational logic 
circuits design and analysis; MSI and PLD components. 
Introduction to synchronous sequential logic; flip flops; 
analysis of clocked sequential circuits; state reduction 
and assignment; design of synchronous sequential 
circuits and PLA’s. 
Pre-requisite : CS 1090  
Co-requisite : 
Text Books 
Moris, “Digital Design”, Prentice Hall, Last Edition. 
 

EE 2121 Logic Design Laboratory 
     1(0,0,2) 

Familiarization with logic circuits laboratory; 
introduction to logic gates; implementation of Boolean 
functions using AND and OR gates; NAND and NOR 
implementation; XOR and address decoder; design of 
combinational circuits; flip-flops; design of sequential 
circuits; sequential PLA’s.  
Pre-requisite : 
Co-requisite : EE 2111  
Text Books 
Moris, “Digital Design”, Prentice Hall, Last Edition. 
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EE 3541 Introduction to Microprocessors 
             3(3,1,0) 

Microprocessors architecture; addressing modes and 
techniques; instruction set; assembly language program- 
ming; interrupt systems; input/output devices and timing; 
memory devices; future trends in microprocessors. 
Pre-requisite : EE 2111 
Co-requisite : 
Text Books 
Triebel and Singh, “The 8088 and 8085 Microprocessors”, 
Prentice Hall, Last Edition. 

EE 3551 Microprocessor Laboratory 
1(0,0,2) 

Microprocessor hardware models. Instruction sets. Assembly 
language programming and debugging. Memory and 
input/output mapping. Input and output instructions. Input/ 
output interfacing., parallel and serial port interfacing, timer, 
interrupt controller interfacing, Introduction to interrupts. 
Project. Micro-controllers: programming and interface. 
Pre-requisite : EE 2111 
Co-requisite: EE 3541  
Text Books 
Walter A. Triebel and Avtar Singh, “The 8088 and 8088 
Microprocessors Programming, Interfacing, Hardware 
and Applications”, Prentice Hall, Fourth Edition. 

EE 3001 Analog and Digital 
Instrumentation 

2(2,1,0) 

Measurements fundamentals: units and standards, errors, 
statistical analysis; DC/AC meters construction; loading 
effect; insertion loss; difference and instrumentation ampli- 
fiers; oscilloscope: CRT, amplifiers, triggered sweep circuits, 
attenuation, specifications; spectrum analyzer, transducers 
and sensors: passive and self-generating transducers; liquid 
crystal displays (LCDs), CCDs, and optical fiber sensors; 
digital measurements: data conversion principles; digital 
voltmeter; grounding, shielding, and noise. 
Pre-requisite : EE 2020, EE 2050  
Co-requisite : EE 3121 
Text Books 
David and Buchla and Wayne Malachan, “Applied 
Electronics Instrumentations and Measurements”, Last 
Edition. 

EE 3021 Analog and Digital Instrumentation 
Laboratory     1(0,0,2) 

Measurements and the generalized measurement system. 
Analog instruments. Measurement of power and energy 
power factor and frequency. DC and AC bridges. Error 
analysis, DC measuring instruments, AC measuring instru- 
ments. Instrument transformers. Error statistics, electronic 
voltmeter, oscilloscope, signal generator, impulse generator, 
integrated circuit signal generator, digital instruments, data 
acquisition, transducers, recorders, laser measurements. 
Pre-requisite : EE 2020, EE 2050 
Co-requisite : EE 3121, EE3001  
Text Books 
David and Buchla and Wayne Malachan, “Applied 
Electronics Instrumentations and Measurements”, 
Last Edition. 

EE 3010 Signals and Systems Analysis 
      3(3,1,0) 

Motivation and applications, signal classifications, signal 
operations, singularity functions; linear time-invariant 
systems and convolution; correlation; Fourier series and 
transform for continuous and discrete time signals; appli- 
cations; Laplace transform and applications; introduction 
to z-transform. 
Pre-requisite: EE 2020 
Co-requisite : 
Text Books 

Oppenheim, Willsky and Nawab, “Signals and 
Systems”, Prentice-Hall, Last Edition. 
References 
Haykin and Veen, “Signals and Systems”, John Wiley, 
Last Edition. 
 

EE 3121 Basic Electronics Devices and Circuits 
      2(2,1,0) 

PN junction diode: basic structure, I-V characteristics, 
large and small-signal models. Bipolar junction transistor 
(BJT): basic structure, modes of operation, dc biasing, 
dc and small-signal models, single stage BJT amplifiers. 
Field-effect transistors (FET): structure and operation of 
enhancement MOSFETs, I-V characteristics, dc biasing. 
Linear and nonlinear applications of op-amp. Current 
Mirror. Negative and positive feedback. CMOS logic 
gates and pass transistor logic gates. Dynamic logic. 
Pre-requisite : EE 2020  
Co-requisite: 
Text Books 
Sedra and Smith, “Microelectronic Circuits”, Oxford 
Univer- sity Press, Last Edition. 

 

EE 3131 Basic Electronics Devices and Circuits 
Laboratory         1(0,0,2) 
Introduction to the lab tools. I-V characteristics of diode. 
Clipping circuits using diodes. Rectification using 
diodes. Zener diode and regulators. BJT dc biasing. CE 
BJT amplifier. MOSFET DC biasing. CS MOSFET amplifier. 
Simple AM receiver circuit, MOS digital circuits. 
Pre-requisite : 
Co-requisite : EE 3121  
Text Books 
Sedra and Smith, “Microelectronic Circuits”, Oxford 
University Press, Last Edition. 
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EE 3171 Analog and Digital Electronic Circuits 
3(3,1,0) 

Linear and nonlinear op-amp applications: inverting and 
non-inverting amplifiers, integrator, difference amplifier, 
differential amplifier. Current mirror. Negative and positive 
feedback. NMOS and CMOS inverters, CMOS and pseudo 
NMOS logic gates, pass-transistor logic, dynamic logic. 
BJT digital circuits: TTL, and ECL logic. 
Pre-requisite : EE 3121 
Co-requisite : 
Text Books 
Sedra and Smith, “Microelectronic Circuits”, Oxford Univer- 
sity Press, Last Edition. 

 
EE 3191 Analog and Digital Electronic Circuits 
Laboratory   1(0,0,2) 

PSPICE simulation of electronic circuits. Linear applications 
of op-amp. Wein-bridge oscillator. Active filters: LPF, and 
HPF. Schmitt trigger and unstable multi-vibrator. Differential 
amplifier using BJT. Design and implementation of digital 
circuits using VHDL. CMOS inverter characteristics. TTL 
inverter characteristics. 
Pre-requisite : 

Co-requisite : EE 3171 
Text Books 
Sedra and Smith, “Microelectronic Circuits”, Oxford University 
Press, Last Edition. 
 
EE 3200 Communications Principles 

3(3,1,0) 

Overview and basic elements of communication 
systems; signal analysis; transmission through 
systems and channels; modulation; AM; frequency 
conversion; FM and PM; super-heterodyne receiver; 
FDM; stereo broadcasting; sampling; pulse 
modulation (PAM, PWM, PPM); TDM; pulse code 
modulation (PCM); DPCM and DM; regenerative 
repeaters; advantages of digital communication; 
line coding (Binary Signaling); introduction to digital 
modulation (ASK, FSK, PSK). 
Pre-requisite : EE 3010  
Co-requisite : 
Text Books 
Haykin, “Communications Systems”, John Wiley, 
Last Edition. 
 
 

EE 3260 Communications Laboratory 
      1(0,0,4) 

Amplitude modulation AM, frequency modulation FM, 
phase modulation PCM. Sampling. pulse amplitude 
modulation, pulse time modulation, pulse width modula- 
tion. Pulse code modulation, delta modulation. Amplitude 
shift keying (ASK). Frequency shift keying (FSK). Phase shift 
keying. TDM. FDM. Fiber optic transmitter. Fiber optic 
receiver. Fiber optic characteristics. Antenna types. Basic 
proprieties of antennas: directivity, gain, band width, 
beam width. measure the electrical and magnetic fields 
far at a distance from the antenna. Polar and cartesian 
diagram. Transmission lines and properties. Waveguides. 
Pre-requisite :EE 3200 
Co-requisite : 
Text Books 

Haykin, “Communication System”, John Wiley, Last 
Edition. 

EE 3220 Digital Communications 
     3(3,1,0) 

Basic elements of digital communications systems; 
review of probability theory; base-band pulse transmission 
(matched filters, inter-symbol interference); eye pattern, 
Nyquist criteria; equalization. Digital pass-band transmis- 
sion: coherent PSK,FSK,QPSK,MSK; non-coherent orthogonal 
modulation; power spectra and bandwidth efficiency of 
binary and quaternary modulation schemes. Information 
theory: mutual information and channel capacity. Source 
coding; error control coding (channel coding). 
Pre-requisite : EE3010 & EE 3200 
Co-requisite : 
Text Books 
Haykin, “Communications Systems”, John Wiley, Last 
Edition. 

EE 3240 Digital Signal Processing 
     3(3,1,0) 

Review of discrete-time signals and systems; the discrete- 
time Fourier transform, fast Fourier transform, Z-transform, 
recursive and no recursive digital filters design and reali- 
zation; decimation and interpolation; applications of 
digital signal processing in communications. 
Pre-requisite :EE 3010 
Co-requisite : 
Text Books 
Mitra, “Digital Signal Processing: A Computer Based 
Approach”, Mc Graw Hill, Last Edition. 
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EE 3350 Electric Machines (I) 
3(3,1,0) 

DC Machines: (construction, winding diagram, classification, 
motor characteristics, speed and torque calculation, speed 
control, starting, generator characteristics, voltage and 
current calculation). Transformers (construction, operation 
of single-phase transformers, equivalent circuit, voltage 
regulation and efficiency, auto-transformers, three-phase 
transformers), AC machinery fundamentals, three-phase 
induction machines (construction, operation, equivalent 
circuit, performance calculations, starting of induction 
motors, speed control), small AC motors (single-phase 
induction motors, reluctance and hysteresis motors, 
universal motors, servo motors, stepper motors. 
Pre-requisite : EE 2020 & EE 2030 
Co-requisite : 
Text Books 
Chapman, “Fundamentals of Electric Machinery”, McGraw 
Hill, Last Edition. 

EE 3400 Fundamentals of Power System 
                  3(3,1,0) 

Power system components and representation; transmission 
line and cable parameters; analysis of transmission and 
distribution lines; electric insulators; grounding systems; 
high voltage surges. 
Pre-requisite : EE 2020 
Co-requisite : 
Text Books 
Husain, “Electrical Power Systems”, CBS Publisher & Distribu- 
tors, Last Edition. 

EE 3511 Automatic Control Systems 
3(3,1,0) 

Review of mathematical background (complex variables, 
Laplace, differential equations); system representation 
(block diagram, transfer functions, signal flow graph), 
modeling of electric and mechanical systems; state 
variable analysis; stability using Ruth Hurwitz method; time 
domain analysis; root locus; frequency domain analysis; 
introduction to PID control. 
Pre-requisite : 
Co-requisite : EE 3010 
Text Books 
Dorf and R. Bishop, “Modern Control Systems”, Addison- 
Wesley, Last Edition. 

MATH 2440 Linear Algebra 
3(3,1,0) 

Vectors: column and row vectors, the product of vectors, 
matrices and their combination with vectors, the addition 
and multiplication of matrices, the solution of linear 
equations, matrices: matrix algebra, determinants, the 
inverse of square matrix, permutation matrices, systems of 
equations and inequalities, matrix algebra, determinants, 
linear dependence and linear independence, properties 
of matrices inverse and adjoint matrix, matrix functions of 
a single variables, solution of systems of linear equations, 
introduction and properties, the solution of linear systems by 
elimination rank of matrices, eignvalues and eignvectors, 
introduction, properties of eignvalues and eignvectors,  

applications, diagonalizable matrices, block diagonal 
and Jordan forms, review and miscellaneous exercises. 
Pre-requisite : Math 1060, Math 1070 
Co-requisite : 
Text Books 

Gilbert Strang, “Introduction to Linear Algebra”, Wellesley- 
Cambridge Press, Last Edition. 
References 
Thomas S. Shores, “Applied Linear Algebra and Matrix 
Analysis”, Springer-Verlag publishing, Last Edition. 

 
EE 3561 Computational Methods in Electrical 
Engineering 

      3(3,1,0) 

Introduction to computational methods using computer 
packages, e.g. Matlab, Mathcad or IMSL. Solution of 
non-linear equations. Solution of large systems of linear 
equations. Interpolation. Function approximation. Numerical 
differentiation and integration. Solution of the initial value 
problem of ordinary differential equations. Applications 
on Electrical Engineering. 
Pre-requisite : Math 1070, Math 2040, CS 1090 
Co-requisite : 
Text Books 
R W Hamming, “Numerical Methods for Scientists and 
Engineers”, Courier Dover Publications, Last Edition. 
References 
Erwin Kreyszig, “Advanced Engineering Mathematics”, / 
Paperback / Wiley, John & Sons, Last Edition. 

EE 3521 Control System Laboratory 
      1(0,0,2) 

Data processing, error and error analysis, calibration, signal 
path, signal processing and conversion, transducers and 
actuators, instrumentation amplifiers, non-linear amplifiers, 
issues pertaining to grounds, shields and power supplies. 
Discrete and digital signal waveform , A/D and D/A circuits, 
resolution and conversion speed , accuracy and precision, 
binary codes and BCD codes, encoders and decoders, 
digital multiplexers and data routing, 7- segments displays, 
LCD, dot matrix displays, digital measurement techniques: 
time gating and counter methods, all digital transducers, 
computer based instrumentation: the IEEE488 bus, the 
RS232 and the USB interfaces. Digital control techniques; 
realization of digital PID controllers using microprocessor; 
process simulation; process control; implementation of 
digital control via microprocessors; project. 
Pre-requisite : 
Co-requisite : EE 3511 
Text Books 
Franklin GF, Powell JD and Workman ML, “Digital Control 
of Dynamic Systems”, Addison Wesley, Last Edition. 

EE 3611 Biomedical Engineering 
       3(3,1,0) 

This course introduces the fundamentals of medical 
instrumentation systems, and bio-signal processing. The 
physiology of bio-signals, including how they are gener- 
ated, recorded/collected and are used clinically, will be 
presented. The purpose of the signal processing methods 
ranges from noise and artifact reduction to extraction 
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of clinically significant features. The course gives each 
participant the opportunity to study the performance of a 
method on real bio-signals. The major topics covered in this 
module are: Basic concepts of biomedical engineering, 
cardiovascular, respiratory, neuro -physiological measure- 
ments, X-ray, ultrasound, nuclear, and MRI. How these 
images are formed and what types of information they 
provide will be presented. Testing of audio ability and 
hearing. Optical measurements in medical systems. 
Pre-requisite : EE 3121 
Co-requisite : 
Text Books 
Semmlow, “Biomedical SYSTEMS AND Image Processing”, 
CRC Press Inc., Last Edition 

EE 4980 Project I 
1(1,0,0) 

The student should work on a B.Sc. project in an area 
relevant to his specialization and with technical merit. 
This project is for two semesters, it is counted as one 
hour in the first semester. At the end of the semester the 
student submits a report describing his projects and the 
parts he completed in the first semester and proposed 
parts in the 2nd semester. 
Pre-requisite : Complete 125 Cr. Hr. from the Program 
Co-requisite : 

EE 4990 Project II 
3(1,0,4) 

In this semester, the students continue their work in the 
project. This may require from the students to present their 
progress on monthly basis. At the end of the semester the 
student presents a detailed report of developed project 
and oral presentation. The report should indicate that the 
student understands the topic and his specific implemen- 
tation. Any hardware or software should be documented 
in detail. The students grade is based on his work during 
the project and commitment to fulfill objectives, on the 
report, and on his oral presentation. 
Pre-requisite : EE 4980 
Co-requisite : 

Electrical Engineering Elective Courses 

 
A- Communication and 

Signal Processing Elective 

Courses (1) 

EE 4220 Communications Systems 
3(3,1,0) 

Overview of communications systems, copper wire 
transmission systems, digital subscriber loops (X-DSL), 
introduction to radio transmission systems; microwave 
and millimeter ware radio relay systems; wireless local 
loops (WLL); satellite systems for fixed and mobile 
communications (GEO, MEO, LEO); VSATs systems, 
noise, noise – figure and SNR analysis in communication 

 systems; link budget analysis, principles of cellular 
mobile systems. 
Pre-requisite : EE 2030, EE 3200 
Co-requisite : 
Text Books 
J.W.Marks and W.Zhuang, “Wireless Communications and 
Networking”, Prentice Hall, Last Edition. 
References 
Roy Blake, “Electrical Communication Systems”, 2ed., 
Delmar, Last Edition.. 

EE 4260 Wireless Communications 
      3(3,1,0) 

Practical and theoretical aspects of wireless communica- 
tion system design are studied; particular emphasis is on 
mobile communications. Frequency reuse, hand-off, cell 
splitting, indoor/outdoor propagation, co-channel inter- 
ference, frequency management channel assignment 
techniques cell-site antennas, handset antenna/human 
body interaction, switching and traffic, AMPS, GSM, TDMA, 
and CDMA are studied. 
Pre-requisite : EE 2030, EE 3200 
Co-requisite : 
Text Books 
Rober E. Collin, “Antennas and Radio Wave Propagation”, 
McGraw-Hill, USA, Last Edition. 

EE 4281 Real- Time Digital Signal Processing 
     3(3,1,0) 

Architectures of programmable digital signal proces- 
sors; programming for real-time performance; design 
and implementation of digital filters, modulators, data 
scramblers, pulse shapers, and modems in real time; 
interfaces to telecommunications systems. 
Pre-requisite : EE 3240 
Co-requisite : 
Text Books 
John G. Proakis and Dimitris G. Manolakis, “Digital Signal 
Processing: Principles, Algorithms, and Applications”, 
Prentice-Hall, Last Edition.. 
References 
• Paulo S.R. Diniz, Eduardo A.B. da Silva, and Sergio L. 
Netto, “Digital Signal Processing”, Cambridge University 
Press, Last Edition. 
• S. K. Mitra, “Digital Signal Processing: A Computer-Based 
Approach”, McGraw-Hill, Last Edition. 
• Sen M Kuo, Bob H Lee and Wenshun Tian, “Real-Time 
Digital Signal Processing Implementations and Applica- 
tions”, John Wiley & Sons, Last Edition 

EE 4240 Communication Networks 
     3(3,1,0) 

Survey of design and implementation of communica- 
tion networks, transmission media, network topologies. 
Routing. Switching. Network protocols and architectures. 
Internetworking. Network performance. Broadband access.  
Pre-requisite : EE 3010, EE 3200  
Co-requisite : 
Text Books 
Kasap, “Optoelectronics and Photonics: Principles and 
Practices”, Prentice Hall, Last Edition. 
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EE 3281 Digital Image Processing 
   3(3,1,0) 

The basic concepts and techniques in digital image 
processing. Image acquisition, Image display, image 
transforms, 2-D discrete Fourier transform, image enhance- 
ment techniques, error-free and lossy compression, 
segmentation methods, and representation and descrip- 
tion methods. Basics of image filtering and encoding. 
Industrial applications. 
Pre-requisite : EE 3010 
Co-requisite : 
Text Books 

A. K. Jain, “Fundamentals of Digital Image Processing”, 
Prentice Hall, Last Edition. 
References 
1. R. C. Gonzales & R. E. Woods, “Digital Image Processing”, 
Addison Wesley, Last Edition. 
2. Pitas, “Digital Image Processing Algorithms and Appli- 
cations”, John Wiley, Last Edition. 

 
 

B- Fields and Waves 

Elective Courses (2) 

EE 4140 Microwave Electronics 
3(3,1,0) 

Physical basis of modem microwave devices and circuits. 
Microwave transistors and tunnel diodes, transferred 
electron devices, transit time devices and infrared devices. 
Microwave generation and amplification, microwave FET 
circuits. Noise and power amplification. 
Pre-requisite : EE 3121 
Co-requisite : 
Text Books 
William C.Y.Lee, “Mobile Cellcar Telecommunications”, 
Last Edition. 

EE 4230 Wave Propagation and Antennas 
3(3,1,0) 

Introduction to antennas and EM waves’ propagation; basic 
propagation models and antenna parameters; ground 
wave propagation; sky wave propagation; space wave 
propagation; statistical models and diversity principles; 
propagation models in mobile radio systems; antenna 
engineering in LF, MF, VHF and UHF systems; antenna a 
linear and planar arrays. 
Pre-requisite : EE 2030, EE 3200 
Co-requisite : 
Text Books 
Robert E. Collin, “Antennas and Radio Wave Propagation”, 
McGraw-Hill, USA, Last Edition. 

EE 4271 Optical Fiber Communications 
      3(3,1,0) 

Optical fiber wave guides: ray and mode theories. Step- 
index and graded-index fibers. Transmission character- 
istics of optical fibers: losses and dispersion. Methods of 
manufacturing optical fibers and cables. Connections of 
optical fibers. Measurements of attenuation, dispersion, 
refractive index profile, numerical aperture, diameter and 
field. Optical sources: semiconductor lasers and light 
emitting diodes. Optical detectors. Optical fiber systems. 
Digital and analog systems. Design of a simple optical 
fiber communication link. 
Pre-requisite : EE 2030, EE 3200 
Co-requisite : 
Text Books 
A.J. Rogers, “Understanding O.F.C.”, Artech House Optoe- 
lectronics, Last Edition. 

EE 4251 Microwave Circuits and Devices 
      3(3,1,0) 

Microwave amplifiers, oscillators, mixer and detectors, and 
electronic switches are basic components of microwave 
systems. The performance of these components is critical 
to system performance. This Course therefore teaches 
the design of these components to satisfy performance 
specifications. Topics covered: amplifiers: theory, LNA and 
multistage design; Oscillator theory: nonlinear negative 
resistance, startup, stability, power generation; Gunn and 
IMPATT diode oscillators; design of planar passive compo- 
nents and their application; PIN diode switch and phase 
shifter analysis and design; mixers and detectors: theory, 
mixer and detector diodes, diode detectors and mixers. 
Pre-requisite : EE 2030, EE 2041 
Co-requisite : 
Text Books 

Glover, S. Rennack and P.Shepherd, “Microwave Commu- 
nications Engineering, Vol.1” Last Edition. 

EE 4291 MIC and MMIC Design 
      3(3,1,0) 

Solid-state microwave circuits are usually realized using 
planar technologies, which integrate some or all compo- 
nents on a substrate. Moreover, monolithic microwave 
integrated circuits (MMICs) enable commercial appli- 
cation of microwave technology. Design methods for 
microwave integrated circuits. Topics covered: review 
of design concepts. MIC design: fabrication techniques, 
modeling of active and passive networks, microstrip and 
coplanar lines. MMIC design: lump element design, foundry 
rules, modeling of active and passive networks, design 
techniques. Layout and DRC checks. Selected Hands-on 
design work on passive network - MIC filter and coupler, 
and active network - MMIC oscillator and mixer. 
Pre-requisite : EE 2030, EE 2041 
Co-requisite : 
Text Books 
Allen A. Sweet, “MIC and MMIC Amplifier and Oscillation 
Circuit Design”, Artech Library, Last Edition. 
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C- Microelectronic Circuit 

Design Elective Courses 

(3) 

EE 4170 Integrated VLSI Circuit Design 
3(3,1,0) 

Large-scale MOS design: MOS transistors, static and 
dynamic MOS gates, stick diagrams, programmable 
logic array design, MOS circuit fabrication, design rules, 
resistance and capacitance extraction, power and delay 
estimates, scaling MOS combinational and sequential 
logic design, register and clocking schemes, data-path, 
and control unit design, elements of computer-seded 
circuit analysis and layout techniques. 
Pre-requisite : EE 2020, EE 3171 
Co-requisite : 
Text Books 
N.Weste and K. Pshraghian, “Principles of CMOS Design”, 
Addison Wesley, Last Edition. 

EE 4180 Integrated VLSI Circuit Laboratory 
1(0,0,2) 

Layout of digital circuits with help of chip layout tools; 
design, simulation, placement, routing, and implemen- 
tation of ASICs with conventional and high level design 
techniques; laboratory project. 
Pre-requisite : 
Co-requisite : EE 4170 
Text Books 
David Van Der Bout, “XSE-1 Practcal Xilinx Designer Lab 
Book and Foundation Design software with VHDL and 
verilog”, Prentic Hall, Last Edition. 

EE 4151 Communication Electronics 
3(3,1,0) 

Functional blocks of analog communication systems, 
design of mixers, converters, RF and IF amplifiers, AM 
detectors, and FM discriminators. Functional blocks of 
monochrome TV receivers. Design of video IF amplifiers, 
video amplifiers, sync. separators, horizontal and vertical 
oscillators and AFC. Functional blocks of color TV receivers. 
Color signal representation and processing. Functional 
blocks of digital communication systems: PAM, PWM, PPM 
and PCM. Design of S/H circuits, A/D and D/A converters, 
and timing (clock generator) circuits. Circuit design using 
PLL, VCO and multipliers. Design of PAM, PPM, PWM and 
PCM transmitters and detectors. Special circuits for phase 
shift keying. 
Pre-requisite : EE 3171, EE 3200 
Co-requisite : 
Text Books 
William Stanely and John Jeffords, “Electronic Commu- 
nications; Principles and Systems”, Thomsom Learning, 
Last Edition. 

EE 4121 Analog and Digital Integrated Circuits 
Design 3(3,1,0) 

The fundamentals of analysis and design of basic analog 
circuits. Topics to be covered include operational amplifier 
design, basic amplifier feedback theory, frequency stability 
and compensation, DC bias calculations and circuits, 
MOSFET and BJT large- and small-signal device models, 
small-signal gain and frequency response characteristics 
of amplifiers, large-signal characteristics and nonidealities. 
In the hardware laboratory the student will gain experience 
designing, building, and characterizing analog circuits. 
The students will also learn how to use the SPICE circuit 
simulation program to compare actual and simulated 
performance. The analysis and design of analog circuits 
incorporating both Bipolar and CMOS technologies will be 
considered. This course provides the electrical students 
with a familiarity and an understanding of the analytical 
and computer skills required for the analysis, computer 
simulation, design, and computer-aided physical layout 
of digital integrated circuits. 
Pre-requisite : EE 3121 
Co-requisite : 
Text Books 
Paul R. Gray, Paul J. Hurst, Stephen H. Lewis and Robert G. 
Meyer, “Analysis and Design of Analog Integrated Circuits”, 
John Wiley & Sons, Inc , Last Edition. 
References 
• Behzad Razavi, “Design of Analog CMOS Integrated 
Circuits”, McGraw-Hill, Last Edition. 
• Ken Martin, “Digital Integrated Circuits Design”, Prentice 
Hall, Last Edition. 

 
EE 4111 Microelectronic Materials and Nanotech- 
nology 3(3,1,0) 

Electronic materials including semi-conductors and dielectric 
materials so as to achieve the overall goal of introducing 
students to some of the important concepts that form 
the basis for understanding of microelectronic materials. 
A more descriptive approach is taken to emphasize the 
concepts and various proofs are treated at semi-quantitative 
level without going into too detailed physics. In addition, 
the concept of nanostructure is slightly introduced with 
emphasis on the effect of scaling on the material behavior 
as regarding. Topics covered include: Crystal Structure 
& Crystal Diffraction, Elementary quantum mechanics, 
Band theory of solids, Surfaces and interfaces, Dielectric 
Materials, Hall effect and Magnetism. Nanotechnology 
and semiconductors, effect of reducing dimensions on 
devices. Some structures of nano devices , MEMS. 
Pre-requisite : EE 3121, EE 3171 
Co-requisite : 
Text Books 
Gregory L. Temp, “Nanotechnology”, AIP Press, Last Edition. 

EE 4131 Industrial and Consumer Electronic 
                          3(3,1,0) 

The state-of-the-art overview of electronic components 
used widely in industry. These components may include 
devices such as: relays, solid state relays, power filters, 
dc power supply, power management IC,s…ect.. Other 
products may also include timers, programmable and 
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universal counters, voltage operating valves, firing circuits, 
piezoelectric transducers. The description of a given 
system in industrial application and recognize its compo- 
nents. Examples may include car electronics, washing 
machines, electric air condition, temperature controlled 
ovens etc. Consumer electronics: relays, solid state relays, 
power filters, dc power supply modules, timers, LCD 
displays, universal counters, digital clocks, power drivers, 
telephone handset, speakers and microphones, audio 
power amplifier modules, light dimmer, microcontroller 
boards. This course is to be associated with a project in 
which the student design and assemble a given simple 
industrial product in the market like simple car display 
panel, temperature or motor speed controller, electronic 
based toys, electronic lock…etc 
Pre-requisite : EE 3121, EE 3171 
Co-requisite : 
Text Books 
James T. Humphries and , Leslie P. Sheets, “Industrial 
Electronics”, Last Edition. 

 
 

D- Electrical Power and 

Machines Elective Courses 

(4) 

EE 3410 Power Systems Analysis 
3(3,1,0) 

Power system matrices; symmetrical faults; power unsym- 
metrical faults; load flow analysis; stability analysis; 
economic operation of generators. 
Pre-requisite : EE 3400 
Co-requisite : 
Text Books 
Grainger and Stevenson, “Power System Analysis”, McGraw 
Hill, Last Edition. 

EE 3420 Electrical Power Laboratory 
1(0,0,4) 

Breakdown and dielectric strength of different insulating 
materials; flashover tests on insulators; over-voltage 
protection and insulation coordination; corona and its 
effects, ground resistance measurements; characteristics 
of isolated and interconnected systems; transmission 
line characteristics; characteristics and coordination of 
protective relays; load-flow simulation. 
Pre-requisite : 
Co-requisite : EE 3410 
Text Books 
Grainger and Stevenson, “Power System Analysis”, McGraw 
Hill, Last Edition. 

EE 3360 Electric Machines (II) 
3(3,1,0) 

Synchronous machines (components, internal voltage, 
equivalent circuit, phasor diagram, performance of 
turbo-alternator, generator operating alone, parallel 

operation of AC generators), DC machines (components, 
classification, performance, motor characteristics, starting 
of DC motors, speed control of DC motors) synchronous 
machine dynamics: the swing equation, steady state 
and transient stability. 
Pre-requisite :EE 3350 
Co-requisite : 
Text Books 

Chapman, “Fundamentals of Electric Machinery”, McGraw 
Hill, Last Edition. 

EE 3370 Electric Machines Laboratory 
         1(0,0,4) 

Equivalent circuit of transformers; Three-phase connections 
and harmonic problems; equivalent circuit of three-phase 
and single-phase induction motors; load testing of induc- 
tion motors; starting of single-phase induction motors; 
equivalent circuit of synchronous machine: performance 
of synchronous motors; performance of dc machines. 
Pre-requisite : 
Co-requisite : EE 3360 
Text Books 
Chapman, “Fundamentals of Electric Machinery”, McGraw 
Hill, Last Edition. 
References 

EE 4320 Power Electronics 
     3(3,1,0) 

Power semiconductor devices: terminal characteristics; 
power converters: ac-ac converters, rectifiers, inverters, 
dc-dc converters and resonant converters; applications 
in power systems. 
Pre-requisite : EE 3121 
Co-requisite : 
Text Books 

Hart, “Introduction to Power Electronics”, Prentice Hall, 
Last Edition. 

EE 4331 Power Electronics Laboratory 
     1(0,0,4) 

Power semiconductor devices: terminal characteristics; 
power converters: ac-ac converters, rectifiers, inverters, 
dc-dc converters and resonant converters; applications 
in power systems. 
Pre-requisite : 

Co-requisite : EE 4320 
Text Books 
Hart, “Introduction to Power Electronics”, Prentice Hall, 
Last Edition. 

EE 4451 Electric Drive and Control 
        3(3,1,0) 

Motion control in industrial, commercial and transportation 
systems is carried out using electrical drives. This course 
provides students with the working knowledge of various 
components of an electrical drive system and their control. 
After completion of this course, students are expected to 
select and size electrical drives for any given application 
in an efficient manner and should be able to perform 
design of different drive components. The topics covered 
are: characteristics and sizing of power semiconductor 
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controlled electric drives; DC motor drives: speed and 
torque control; induction motor drives: voltage control 
and variable frequency control; synchronous motor drives: 
open-loop, closed-loop variable frequency control; brush- 
less DC drives; drives application examples. 
Pre-requisite : EE 3360, EE 4320 
Co-requisite : 
Text Books 
R Krishnan, “Electric Motor Drives - Modeling, Analysis and 
Control”, Prentice Hall, Last Edition. 
References 

W Leonhard, “Control of Electrical Drives”, Springer, Last 
Edition. 

EE 4430 Power System Operation and Control 
3(3,1,0) 

Concepts of power system operation; network topology 
and incidence matrices formation of bus impedance 
matrix; unit commitment; optimal power flow; automatic 
generation control; energy management systems and 
control center operation; state estimation; dynamic 
security assessment. 
Pre-requisite : EE 3410 
Co-requisite : 
Text Books 
Wood and Wollenberg, “Power Generation, Operation 
and Control”, John Wiley, Last Edition. 
References 
Grainger and Stevenson, “Power System Analysis”, McGraw 
Hill, Last Edition. 

 
 

E- Systems and Controls 

Elective Courses (5) 
 

 

EE 4511 Digital Control System 
3(3,1,0) 

System theory, the analysis tools and design methods in 
discrete-time domain. The basic concepts and princi- 
ples in sampling, Z-transform, zero-order-hold, discrete 
equivalence and the relations to discrete-time control 
design. The design issues for digital PID, PID auto-tuning, 
phase compensator, and the model predictive control, 
including the performance criteria, pole-placement, 
stability analysis; design of discrete-time control systems; 
state-space techniques. as well as numerous illustrative 
application examples. 
Pre-requisite : EE 3010, EE 3551, MATH 2440 
Co-requisite : 
Text Books 
Norman S. Nise ,”Control System Engineering”, John Wiley 
& Sons, Last Edition. 
References 
• Franklin GF, Powell JD and Workman ML, “Digital Control 
of Dynamic Systems”, Addison Wesley, Last Edition. 
• EF Camacho and C Bordons, “Model Predictive Control”, 
Springer Verlag, Last Edition. 

EE 4521 Industrial Control Systems 
         3(3,1,0) 

Sensors, instrumentation and control systems commonly 
used in the industry. The sensor and instrumentation part 
includes topics such as signal processing and conver- 
sion, transducers and actuators, instrumentation ampli- 
fiers, non-linear amplifiers, issues pertaining to grounds, 
shields and power supplies. The control portion covers 
the evolution and types of control systems, centralized 
control, direct digital control (DDC), distributed control 
systems (DCS), field buses, PID control: tuning methods and 
refinements, auto-tuning principles and implementation, 
available industrial PID controllers and their operation. It 
will include other common control systems such as feed 
forward, cascade, ratio, selective, split range, time-delay 
compensation, sequence control and PLC. 
Pre-requisite : EE 3511 
Co-requisite : 
Text Books 
D.E. Seborg, T.F. Edgar, D.A. Mellichamp, “Process Dynamics 
and Control”, John Wiley and Sons, Last Edition. 
References 
C. D. Johnson, “Process Control Instrumentation Technology”, 
Regents/Prentice Hall, Last Edition. 

 
EE 4531 Industrial Control Systems Labora- 
tory 1(0,0,2) 

Sensors, instrumentation and control systems realization. 
For sensor and instrumentation: signal processing and 
conversion, transducers and actuators, instrumentation 
amplifiers, non-linear amplifiers, For control portion covers 
the realization direct digital control (DDC), distributed control 
systems (DCS), PID control, sequence control and PLC. 
Pre-requisite : EE 3511 
Co-requisite : EE 4521 
Text Books 
D.E. Seborg, T.F. Edgar, D.A. Mellichamp, “Process Dynamics 
and Control”, John Wiley and Sons, Last Edition. 
References 
C. D. Johnson, “Process Control Instrumentation Technology”, 
Regents/Prentice Hall, Last Edition. 

 
EE 4551 Control Systems Design and 
Simulation      3(3,1,0) 

The various stages in the design cycle of a closed-loop 
control system, namely modeling, identification, controller 
design and simulation. Students will appreciate the concepts 
of models and the ways to obtain them and their applica- 
tions. Two modeling approaches will be covered; physical 
modeling which includes the principles and phases of 
modeling using basic physical relationships, and identi- 
fication approaches covering both non-parametric and 
parametric identification. Modeling of electrical, electronic 
and mechanical systems, electromechanical systems, 
fluid and thermal systems. Control system design using 
root locus, frequency response, and ITAE methods for PID 
controller. Via project work, students will have experience 
in modeling, simulating and controlling physical systems. 
Pre-requisite : EE 3511 
Co-requisite : 
Text Books 
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C. M. Close, D. K. Frederick, J. C. Newell, Modeling and 
Analysis of Dynamic Systems, John Wiley & Sons, Inc. 3rd 

EE 4621 Sensors and Actuators  
    3(3,1,0) 

Edition. 
References 

(1) L. Ljung and T. Glad, Modeling of Dynamical Systems, 
Prentice Hall, Englewood Cliffs, 12th Edition. 
(2) Karnopp, D.C., Margolis, D. L. and Rosenberg, R.C., 
“System Dynamics : A Unified Approach”, Last Edition. 

 
EE 4541 Introduction to Fuzzy and Neural 
Systems 3(3,1,0) 

The fundamental knowledge, theories and applications of 
fuzzy logic and neural networks. It examines the principles 
of fuzzy sets and fuzzy logic, which leads to fuzzy inference 
and control. It also gives students an understanding of 
the structures and learning process of a neural network. 
Topics covered include: fuzzy set theory, fuzzy systems 
and control, basic concepts of neural networks, single- 
layer and multilayer, self-organizing maps and neural 
network training. 
Pre-requisite : EE 3511 
Co-requisite : 
Text Books 

S. Haykin, “Neural Networks: A Comprehensive Founda- 
tion”, Prentice Hall, Last Edition. 
References 
D. Driankov, H. Hellendoorn, M Reinfrank, “An introduction 
to fuzzy control”, Springer-Verlag, Last Edition. 

EE 4561 Mechatronics 
3(3,1,0) 

The mechatronics, as an engineering discipline, is the 
synergistic combination of mechanical engineering, 
electronics, control engineering, and computers, all 
integrated through the design process. It involves the 
application of complex decision making to the opera- 
tion of physical systems. Topics include: introduction to 
mechatronics, dynamic system investigation process, 
general approach to physical and mathematical modeling, 
general concepts in modeling, physical & mathematical 
modeling of mechanical, electrical, electromechanical, 
and multidisciplinary physical systems, modeling system 
parasitic effects, time response and frequency response, 
and analog electronics for mechatronics. Sensors and 
measurements. Control design approaches. Mobile robots. 
A case-study, problem-solving approach, with video 
hardware demonstrations, is used throughout the course. 
Pre-requisite : 
Co-requisite : 
Text Books 

D. Auslander and C. Kempf, “Mechatronics, Mechanical 
Engineering Interfacing”, Prentice Hall, Last Edition. 

 
 

F- Instrumentation and 

Biomedical Engineering 

– Elective Courses (6) 

Introduction to physics, principles, and operating mechanisms 
of various kinds of sensors. Using sensors in designing and 
developing for different applications. Sensor technology, 
resistive, capacitive , inductive and magnetic transducers, 
basic sensor structures for each type, sensing effects, 
physical sensors and their applications. Dynamic range, 
linearity, threshold, accuracy, operational environmental 
condition strain gauge, thermocouple, RTD, photo sensors 
for measuring chemical quantities. Light sensors, flow and 
speed sensors, radioactive sensor. Introduction to digital 
sensors. Actuators and their role in automatic control, pulse 
width modulation technique for power control. Examples 
in temperature, speed and light control systems. 
Pre-requisite : EE 3121, EE 3171 
Co-requisite : 
Text Books 
John R. Brauer, “Magnetic Actuator and Sensors”, Last 
Edition. 

EE 4631 Bioelectronics and Sensors 
     3(3,1,0) 

Introduce to physics, principles, and operating mecha- 
nisms of various kinds of sensors. This course will provide 
students with central core knowledge about sensors in 
designing and developing for bio-medical applications. 
The major topics in this module cover: Brief summary of 
sensor technology, basic sensor structures, sensing effects, 
physical sensors and their applications in bio-medical 
engineering, sensors for measuring chemical quantities 
in bio-medical engineering, miscellaneous bio-sensors 
and technologies, bio compatibility of sensors, and 
future trends in bio-sensor technology. brief review of 
MOSFET transistor and SPICE modeling, solid-electrolyte 
interface, potentiometer bioelectronics devices: principles 
of MOSFET-based bioelectronic devices, amperometric 
bioelectronics devices, micro fabrication technologies 
for bioelectronic devices, introduction to bioelectricity, 
neurons and neuronal networks, bioelectric measurements. 
Pre-requisite : EE 3611 
Co-requisite : EE 4641 
Text Books 
L.Y. Kupriyanov, “Semiconductor Sensors in Physico-Chemical 
Studies”, Last Edition. 

EE 4641 Biomedical Instrumentation 
      3(3,1,0) 

Fundamentals of medical instrumentation systems, and 
bio-signal processing. The physiology of bio-signals, 
including how they are generated, recorded/collected and 
are used clinically, will be presented. The purpose of the 
signal processing methods ranges from noise and artifact 
reduction to extraction of clinically significant features. 
The course gives each participant the opportunity to study 
the performance of a method on real bio-signals. The 
major topics covered in this module are: Basic concepts 
of biomedical instrumentation, bio-signal conditioning, 
blood measurements equipment, cardio graphic, CT 
equipment, respiratory system and measurements, 
neuron-physiological measurements, signal conditioning 
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and various analysis (linear and nonlinear) techniques. 
radiology equipment and x-rays , ultrasound, image 
processing, controlled injectors, MRI. A simple project 
has to be associated with the course. 
Pre-requisite : EE 3611 
Co-requisite : EE 4631 
Text Books 
L.A. Jeddes and L.E. Bake , “Principles of Applied Biomedical 
Instrumentation”, Last Edition. 

EE 4651 Automatic Testing Equipment 
  3(3,1,0) 

Various techniques used in industry for automating quality 
control. Basic concept of automatic testing will be given 
in general with some emphasis on testing electrical and 
electronic products. The major topics covered in this 
module are: automation in manufacturing: computer aided 
design and manufacturing, Picking up signals for quality 
control, included tests during manufacturing, develop- 
ment of test bench, nondestructive tests for mechanical 
products, testing electronic and electric components, 
printed circuit testers, signature analyzer, data bases and 
their role in automatic testing, reporting, fault isolation. 
Standard computer interfacing for automatic testing. 
Design for testability: example in electronic components, 
self-test ICs, boundary scan method. A simple project has 
to be associated with the course. 
Pre-requisite : EE 3001 
Co-requisite : EE 3171 
Text Books 
W. Bolton, “Mechatronics, Electronic Control Systems in 
Mechanical Engineering”, Last Edition. 

EE 4661 Biomedical Imaging Systems 
3(3,1,0) 

Level : 9 or10 Electives (6) 

Overview of biomedical imaging systems. The course 
will examine various imaging modalities including X-ray, 
ultrasound, nuclear, and MRI. How these images are 
formed and what types of information they provide will 
be presented. Image analysis techniques will also be 
discussed. Specific analysis techniques will include the 
analysis of cardiac ultrasound, mammography, and MRI 
functional imagery. 
Pre-requisite : EE 3611 
Co-requisite : 
Text Books 
Andrew G. Webb, “Introduction to Biomedical Imaging”, 
Last Edition. 

 
 

G- EE Courses to be taught 

in ME Department 

EE 3080 Electrical Machines 
3(3,1,0) 

Electrical quantities & units, circuit elements and laws, 
network theorem, nonlinear networks AC circuits: phasors, 

circuit analysis, frequency response, resonance, trans- 
formers (construction, types, operation, equivalent 
circuit); synchronous machines (construction, generator 
performance, motor characteristics, starting); induction 
machines (construction, three phase motor: types, opera- 
tion, equivalent circuit, starting speed control); introduction 
to DC machines electric application. 
Pre-requisite : Phys 1040, Math 1060 
Co-requisite : 
Text Books 
Chapman, “Fundamentals of Electric Machinery”, McGraw 
Hill, Last Edition. 

EE 3180 Electrical and Electronic circuits 
3(3,1,0) 

Circuit elements and laws, network theorem, nonlinear 
networks-AC circuits: phasors, circuit analysis, frequency 
response, resonance, ideal amplifiers, ideal diodes, recti- 
fiers, wave shaping circuits, junction diodes, FETs and BJTs 
transistors, logic circuits, small signal models of diodes, 
FETs, and BJTs, RC-coupled amplifiers. 
Pre-requisite : Phys 1040, Math 1060 
Co-requisite : 
Text Books 
Paul, Nasar and Unnewehr, “Introduction to Electrical 
Engineering”, McGraw Hill, Last Edition. 

EE 3380 Electrical Machines 
2(2,1,0) 

Transformer (construction, types, operation, equivalent 
circuit), synchronous machines (construction, generator 
performance, motor characteristics, starting), induction 
machines (construction, three phase motor: types, opera- 
tion, equivalent circuit, starting speed control); introduction 
to DC machines. 
Pre-requisite : EE 3180 
Co-requisite : 
Text Books 
Chapman, “Fundamentals of Electric Machinery”, McGraw 
Hill, Last Edition 

EE 3101 Electronics 
2(2,1,0) 

PN junction diode: basic structure, I-V characteristics, large 
and small-signal models. Bipolar Junction Transistor (BJT): 
basic structure, modes of operation, dc biasing, dc and 
small-signal models, single stage BJT amplifiers. Field-Effect 
Transistors (FET): structure and operation of enhancement 
MOSFET, characteristics, dc biasing. 
Linear and nonlinear op-amp applications: inverting and 
non-inverting amplifiers, integrator, difference amplifier. 
Differential amplifier. Current Mirror. Negative and positive 
feedback. 
Pre-Requisite: EE 3080 
Co-Requisite: None 
Text Books 
Sedra and Smith, “Microelectronic Circuits”, Oxford Univer- 
sity Press, Last Edition. 

EE 3111 Electronics Lab. 
1(0,0,2) 
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Introduction to the lab tools. I-V characteristics of diode. 
Clipping circuits using diodes. Rectification using diodes. 
Zener diode and regulators. BJT dc biasing. CE BJT ampli- 
fier. MOSFET dc biasing. CS MOSFET amplifier. Linear 
applications of op-amp 
Pre-Requisite: EE 3080 

Co-Requisite: EE 3101 
Text Books 
Sedra and Smith, “Microelectronic Circuits”, Oxford Univer- 
sity Press, Last Edition. 

EE 4101 Actuators and Power Electronics 
(3, 1,0) 

Review of circuit analysis & basic electromagnetic theory. 
Power electronics: power electronics circuits, H bridges, 
PWM control, interfacing, power amplifiers. Applications in 
power systems : DC servo & stepper motors, AC synchro- 
nous & induction motors. Typical speed and torque control 
techniques of motors. Analysis, design, and applications 
of power converters. 
Pre-Requisite: EE 3101 
Co-Requisite: None 
Text Books 
1. Hart, “Introduction to Power Electronics”, Prentice Hall, 
Last Edition. 
2. Chapman, “Fundamentals of Electric Machinery”, 
McGraw Hill, Last Edition. 
References 
Andrzej M. Pawlak, “Sensors and Actuators in Mechatronics: 
Design and Applications”, CRC Press – Taylor & Francis 
Group, Last Edition. 

EE 3581 Introduction to Microprocessor System 
2(2, 1,0) 

Number systems, logic gates. Boolean algebra. Karnaugh 
maps and combinational logic design. Sequential logic 
and state machines. Microcomputer structure and 
operation. I/O and interfacing circuits, counters, timers. 
Assembly language programming. Adressing modes. 
Microprocessor system architecture: buses, memories, 
peripheral connections, parallel, serial, analog interfaces, 
data communications, testing and debugging, device 
drivers. 
Pre-Requisite: EE 3151 
Co-Requisite: None 
Text Books 
1. Triebel and Singh., “The 8088 and 8086 Microproces- 
sors”, Prentice Hall, Last Edition. 
References 
B. Brey, “The Intel Microprocessors”, Prentice Hall, Last Edition. 

 
EE 3591 Introduction to Microprocessor System 
Lab.   1(0, 0,2) 

Machine language and Assembler programming. Design 
and application of digital systems for data collection and 
control of pneumatic and hydraulic machine systems. 
Laboratory work includes the use of microcomputers. 
Pre-Requisite: EE 3151 

Co-Requisite: EE 3581 
Text Books 
Triebel and Singh., “The 8088 and 8085 Microprocessors”, 

Prentice Hall, Last Edition. 
References 
B. Brey, “The Intel Microprocessors”, Prentice Hall, Last 

Edition. 

 
EE 4571 Introduction to Industrial Control 
System 2(2, 1,0) 

Evolution and types of control systems, centralized control, 
direct digital control (DDC), distributed control systems 
(DCS), field buses, PID control: tuning methods and refine- 
ments, auto-tuning principles and implementation, avail- 
able industrial PID controllers and their operation. Feed 
forward, cascade, ratio, selective, split range, time-delay 
compensation, sequence control, Programmable logic 
Controllers architecture, Input/output devices, Input/output 
process and addressing, programming using ladder 
diagram, Internal relays, Timers, Counters, Shift registers, 
Data handling, Instruction list, function block diagram, 
applications, test and debugging 
Pre-Requisite: None 
Co-Requisite: None 
Text Books 
1. D.E. Seborg, T.F. Edgar, D.A. Mellichamp, “Process 
Dynamics and Control”, John Wiley and Sonsm Last Edition. 
References 
2. C. D. Johnson.,”Process Control Instrumentation 
Technology”, Prentice Hall, Last Edition. 

 
EE 4581 Introduction to Industrial Control 
System Lab.         1(0, 0,2) 

Laboratory work includes microcomputer and PLC 
programming. 
Pre-Requisite: None 
Co-Requisite: EE 4571 
Text Books 
D.E. Seborg, T.F. Edgar, D.A. Mellichamp, “Process Dynamics 
and Control”, John Wiley and Sonsm Last Edition. 
References 
C. D. Johnson.,”Process Control Instrumentation Technology”, 
Prentice Hall, Last Edition. 

EE 3151 Introduction to Logic Design 
     2(2, 1,0) 

Number systems, Boolean algebra and logic gates, 
simplification of Boolean functions.Combinational logic 
circuits design and analysis. MSI and PLD components. 
Introduction to synchronous sequential logic. Flip flops. 
Analysis of clocked sequential circuits. State reduction 
and assignment. Design of synchronous sequential circuits 
and PLA’s. 
Pre-Requisite: None 
Co-Requisite: None 
Text Books 
Moris, “Digital Design”, Prentice Hall, Last Edition. 

EE 3161 Introduction to Logic Design Lab. 
1(0,0,2) 

Familiarization with logic circuits laboratory. Introduction 
to logic gates. Implementation of Boolean functions using 
AND and OR gates, NAND and NOR implementation, XOR 
and adderss. Design of combinational circuits. Flip-flops. 
Design of sequential circuits. Sequential PLA’s.



 

Moris, “Digital Design”, Prentice Hall, Last Edition. 

EE 4591 Design of Smart Mechanisms 
         3(3,1, 0) 

Design of reprogrammable multiple-degree-of-
freedom architectures. The course addresses various 
mechanical configurations and stresses the integrated 
design approach includes sensing/actuation/control 
architecture and control software. Introduction to the 
current intelligent system concepts. An overview of 
different learning schemes including: Decision Tree, 
Bayesian, Inductive, Analytical and Rule-based 
Learning. Neural Nets, Genetic Algorithms and 
Reinforcement Learning. 
Pre-Requisite: None 
Co-Requisite: None 
Text Books 
Klaus Truemper, “Design of Logic-based Intelligent 
Systems”, John Wiley & Sons, Last Edition. 
References 
Bart Kosko, “Neural Networks and Fuzzy Systems: 
A Dynamical Systems Approach to Machine 
Intelligence”, Prentice Hall, Last Edition. 

EE 3571 Microsystems Technology 
       3(3, 1,0) 

Physical principles. Design and microfabrication 
technolo- gies pertinent to input (sensor) and output 
(actuator) devices for multimedia applications 
such as video imaging devices, micromirror 
projection displays, and micro-electro-mechanical 
systems. 
Pre-Requisite: EE 
3151 Co-Requisite: 
None Text Books 
1. Gerald Gerlach, Wolfram Dotzel, Dörte Müller, 
“Intro- duction to Microsystem Technology: A Guide for 
Students (Microsystem and Nanotechnology Series 
(ME20))”, John Wiley & Sons, Last Edition. 
2. Julian W. Gardner, Vijay K. Varadan and Osama 
O. Awadelkarim, “Microsensors, MEMS, and Smart 
Devices”, John Wiley & Sons, Last Edition. 
References 
Jumana Boussey, “Microsystems Technology: 
Fabrication, Test & Reliability”, ISTE Publishing 
Company, Last Edition. 

EE 3031 Electromagnetic field 
         3(3, 1,0) 

Review to vector calculus. Electrostatic fields. 
Gauss’s law and divergence. Electric potential. 
Dielectrics and capacitance. Poisson’s and Laplace’s 
equations. Charge images. Current density and 
conductors. Magnetostatic fields. Biot–Savart and 
Ampere’s laws. Curl and Stoke’s theorem. Magnetic 
materials and circuits. Self and mutual inductances. 
Energy in static Fields. 

Pre-Requisite: Phys 1040, Math 2030 Co-
Requisite: None 
Text Books 
Sadiku, “Elements of Electromagnetics”, Oxford, Last 
Edition. 

H- EE Courses to be 

taught in IE 

Department 
 

 

EE 3080 Electrical Machines 
         3(3, 1,0) 

Electrical quantities & units, circuit elements and 
laws, network theorem, nonlinear networks AC circuits: 
phasors, circuit analysis, frequency response, resonance, 
introduction to DC machines, transformers 
(construction, types, operation, equivalent circuit); 
synchronous machines (construction, generator 
performance, motor characteristics, starting); induction 
machines (construction, three phase motor: types, 
operation, equivalent circuit, starting speed control). 
Introduction to DC machines electric application. 
Pre-requisite : Phys 1040, Math 
1060 Co-requisite : 
Text Books 
Chapman, “Fundamentals of Electric Machinery”, 
McGraw  
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Our Vision: To be one of the distinguished 

mechanical engineering departments in 

the Kingdom of Saudi Arabia. 

 



 

 

 

 

 

 
 

Mechanical Engineering 
 

ABOUT MECHANICAL ENGINEERING DEPARTMENT 

Mechanical Engineering is a highly versatile and diversified engineering 
discipline. The department offers two undergraduate degrees: Mechanical 
Engineering and Industrial Engineering. The department strives to graduate 
mechanical and industrial engineers of the highest quality through 
excellence in teaching, research, and professional service. The department 
of Mechanical Engineering consists of 22 faculty members; 3 professors, 3 
associate Professors, and 16 assistant Professors in addition to 3 MSc degree 
holders. 

 
 

  

Our Mission is to graduate 

qualified mechanical 

engineers equipped with 

knowledge, modern technical 

tools, and inspired with 

ethical and professional 

values that will prepare them 

to be successful in a 

mechanical  engineering 

career and motivate them for 

post graduate studies so 

they can significantly 

contribute to the 

development of their 

community. 
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Mechanical Engineering Department  
Head Message 

 

Welcome to the Department of Mechanical Engineering at Prince Sattam Bin 
Abdulaziz University. Our department offers outstanding undergraduate programs 
that prepare students for today’s rapidly changing and competitive environment. 
The ME Department was established on 1427H / 2007G and has grown up significantly 
over the last few years; we are now educating over 200 undergraduate students.  

The ME department offers two undergraduate programs: Bachelor of Mechanical 
Engineering (Accredited from ABET since 2015) and Bachelor of Industrial 
Engineering. 

The ME curriculum consists of core and fundamental mechanical engineering 
discipline courses as well as it is supported by multiple elective courses from different 
areas: Design and Manufacturing, Heat and Fluid Engineering Sciences, Materials 
Engineering, Mechatronics, and Non Destructive Testing. 

IE is a broad professional discipline concerned with the analysis and design of 
systems and procedures for organizing the basic resources of production and service 
systems, such as people, information, materials, machines, money, and energy to 
achieve specific objectives. Moreover, IE curriculum offers multiple elective courses 
from different areas: Manufacturing Systems Engineering, Industrial Operations 
Systems Engineering, Human Factors Engineering, Quality, Safety and Maintenance 
Systems Engineering. 

Those two programs are designed according to international standards and 
criteria of engineering education and they support the development plans of KSA in 
preparing graduates to fit into variant engineering career. 

The curriculum is supported with a large number of well-equipped laboratories to 
support the fundamental theory taught in the class room. 

The ME department as part of the College of Engineering in AlKharj considers the 
student is most valuable asset and dedicates to do its best to assure a warm learning 
environment and ethics for our future generation leaders in all aspects. Also, we 
intend to improve our contribution to the society and humanity throughout the globe 
in general and the kingdom in specific by the knowledge sharing and better 
enhance new technologies which make the earth is a better place to live. 

I am pleased of leading ME department which is contributing positively to the 
growth of Prince Sattam bin Abdulaziz University in terms of number of scientific 
research papers as well as well-disciplined graduates each year. 

Whether you are a current or former student, a potential student, or a visitor, 
please feel free to contact or visit us and we will gladly assist you. 
 

 
 

Dr. Ali Alarjani 

Head of ME Department 

a.alarjani@sau.edu.sa 
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 “Our Faculty Members Different Engineering 
Majors, One Big Family” 

 

 
 

 

 
 

 
 

 
 

 

Dr. Mohamed Lamjed 
Bouazizi 

Professor, Mechanical 
Engineering 

My.bouazizi@psau.edu.sa 

 

Dr. Mohamed Zaky 

Professor, Mechanical 
Engineering 

moh.ahmed@psau.edu.sa 

    

 

Dr. Sharif Uddin 

Professor, Industrial 
Engineering 

s.uddin@psau.edu.sa 

 

Dr. Habib Ben Bacha 

Associate Professor, 
Mechanical Engineering 

h.benbacha@psau.edu.sa 

 
 

 
 

 
Dr. Abdel Kader Saad 
Abdullah 

Associate Professor, 
Mechanical Engineering 

a.abdullah@psau.edu.sa 

 

Dr. Naeim Farouk 

Associate Professor, 
Mechanical Engineering 

n.mohammed@psau.edu.sa 

    

 
Dr. Bandar Alzahrani 

Assistant Professor, 
Mechanical Engineering 

ba.alzahrani@psau.edu.sa 

 

Dr. Ibrahim Albaijan 

Assistant Professor, 
Mechanical Engineering 

i.albaijan@psau.edu.sa 

    

 

Dr. Hussein Alrobei 

Assistant Professor, 
Mechanical Engineering 

h.alrobei@psau.edu.sa 

 

Dr. Lamjed Hadj Taieb 

Assistant Professor 
Mechanical Engineering 

l.hadjtaieb@psau.edu.sa 
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Dr. Yahya Rachid 

Assistant Professor 
Industrial Engineering 

y.rachid@psau.edu.sa 

 

Dr. Abousoufiane 
Mohamed Ouis 

Assistant Professor 
Mechanical Engineering 

a.ouis@psau.edu.sa 

    

 

Dr. Rachid Djoudjou 

Assistant Professor 
Mechanical Engineering 

r.djoudjou@psau.edu.sa 

 

Dr. Kamal Touileb 

Assistant Professor 
Mechanical Engineering 

k.touileb@psau.edu.sa 

    

 

Dr. Nabil Jouini 

Assistant Professor 
Mechanical Engineering 

n.jouini@psau.edu.sa 

 

Dr. Sadok Mehrez 

Assistant Professor 
Mechanical Engineering 

s.mehrez@psau.edu.sa 

 
 

 
 

 

Dr. Mohamed Rifaee 

Assistant Professor, 
Mechanical Engineering 

m.rifaee@psau.edu.sa 

 

Dr. Tlili Messai 

Assistant Professor, 
Electrical Engineering 

t.messai@psau.edu.sa 

    

 

Dr. El-Awady Attia 

Assistant Professor, 
Industrial Engineering 

e.attia@psau.edu.sa 

 

Dr. Ibrahim Balarabe 

Assistant Professor, 
Mechanical Engineering 

i.balarabe@psau.edu.sa 

 

Dr. Masood Ashraf Ali 

Assistant Professor, 
Industrial Engineering 

mas.ali@psau.edu.sa 

 
 

mailto:y.rachid@sau.edu.sa
mailto:y.rachid@sau.edu.sa
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Facilities (Laboratories) 
The Department of Mechanical Engineering has a large number of laboratories 

that support its educational and research activities 

In addition to the specialized equipment that each lab contains, all the labs are equipped with basic utilities such as 
DC and AC electric sources, voltage regulators. Labs also have a number of integrated personal computer systems 
to operate educational software. Every student has a good chance to have a hands-on experience and practice 
experimental work as the number of students per experimental station ranges from three to five only. The 
department established the below listed labs to help the student to reinforce the theoretical knowledge with the 
experimental experience. 

 

Materials Engineering and Mechanics of 
Materials Laboratory 

This lab is used to determine the mechanical properties of 
the materials. In this lab mechanical tests are conducted 
such as tension, compression, hardness, bending, and 
impact. 

Mechanics of Machinery Laboratory 

This laboratory is used for conducting experiments 
related to planar mechanisms, linkages, flywheels, 
cam mechanisms and simple and planetary 
gear trains. 

Manufacturing Processes Laboratory (1) 

This workshop is used for conducting experiments on 
metal forming, welding, and casting. 
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Manufacturing Processes Laboratory (2) 

This workshop is used for conducting experiments on 
conventional machining (Turning, milling, drilling, grinding, 
etc.) and advanced machining (EDM, laser Jet, Plasma 
jet, etc.)  

CAD/CAM Laboratory 

This laboratory is complementary to CAD/CAM courses. It 
introduces basics of CAD/CAM and its applications to 
industry. Main CAD/CAM software used include solid Edge 
and solid works. 

Thermo fluid Mechanics Laboratory 

This laboratory is used for conducting experiments on 
incompressible fluid flow and heat transfer modes to 
measure the fundamental properties as pressure, 
velocity, flow rate, temperature thermal conductivities 
and thermal performance of fins (for free and forced 
convection). 

Measuring and instrumentation Laboratory 

The main goal is to give students an overall background 
on measurement and errors, electronics measuring 
instruments, sensors and data acquisition. 

Mechatronics Dynamics and control 
Laboratory 

This laboratory is used to give students hands on 
interfacing to sensors and actuation. Lab content allows 
students to conduct experiments on pneumatic, 
hydraulic, electro- pneumatic and Programmable Logic 
Controllers, as well as Arduino microcontrollers. 
The main goal is to conduct experiments in support of 
control theory including: PID applications, hydro-
mechanical liquid level control, pressure control, and 
vibration control. 

Computer Integrated Manufacturing (CIM) 
Laboratory 

This laboratory in used by industrial engineering program 
and it is associated with providing practical knowledge and 
training on the applications and techniques of Computer 
Integrated Manufacturing through programming and 
operating the flexible manufacturing system (FMS) lab, CNC 
machines, and industrial robots to conduct relevant 
experiments. 

Human Factors Laboratory 

This laboratory has series of human factors engineering 
laboratory experiments like measurement of simple and 
multiple reaction time, measuring heartbeat with the ECG 
while sitting or after performing multiple activities such as 
drawing muscles on strength testing apparatus.  This human 
factor lab also associated with measuring the pulse 
(Anthropometry), and skin resistance. All students 
individually perform experiments. 

Motion and Time Studies Laboratory 

The study of movement and time focuses on the 
experiences that develop a skill set, which enables 

the student to understand and accept the basics and 
fundamentals of motion and time study. Such skills lead 
the student to find the shortest possible time to 

accomplish the task with minimal effort, which is 
reflected on designing work place, selecting the 
working tools and equipment, and attempting to 
reach ideal levels of the environment surrounding the 
worker 

Metrology Laboratory 

This laboratory aids students at various levels of study 
including students working on projects and conducting 
research work. Experiments in this laboratory range 
from simple-level, like using simple measuring tools 
(micrometer) to higher-level experiments such as high-
precision measuring instruments for precise 
measurement of dimensions, surfaces, time, and 
optical measurements etc. 

Control and Automation Laboratory 

This laboratory provides training and experience for 
industrial engineering students on the principles of 
automation for manufacturing processes and 
industrial devices by using a programmable logic 
controller (PLC). The lab develops skills of students on 
how to employ personal computer as a controller for 
various applications. 

Computer Laboratory 

This laboratory contains 25 computers and it is 
intended to provide students several skills to use latest 
software.  This lab has the following software installed 
in the personal computers: 
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Total ME Student Enrollment 
77  
Total IE Student Enrollment 

22 
Total Faculty members 

22 
Total fully-equipped laboratories 

13 
Total ME Graduates in Spring 2020 
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Mechanical Engineering Program 
 

Our strategy 
 

ME Program Educational Objectives  

Upon graduation and over the following years, 
graduates of the Mechanical Engineering program will: 
PEO1. Practice mechanical engineering in the 

general areas in industry and government. 
PEO2. Pursue leadership positions in their career. 
PEO3. Achieve membership in national and 

international professional organizations. 
PEO4. Seek post-graduate education, new 

knowledge, and advanced technology in 
mechanical engineering. 

ME Student Outcomes 

SO1: an ability to identify, formulate, and solve complex 
engineering problems by applying principles of 
engineering, science, and mathematics. 
SO2: an ability to apply engineering design to produce 
solutions that meet specified needs with consideration 
of public health, safety, and welfare, as well as global, 
cultural, social, environmental, and economic factors. 
SO3: an ability to communicate effectively with a range 
of audiences. 
SO4: an ability to recognize ethical and professional 
responsibilities in engineering situations and make 
informed judgments, which must consider the impact of 
engineering solutions in global, economic, 
environmental, and societal contexts. 
SO5: an ability to function effectively on a team whose 
members together provide leadership, create a 
collaborative and inclusive environment, establish 
goals, plan tasks, and meet objectives. 
SO6: an ability to develop and conduct appropriate 
experimentation, analyze and interpret data, and 
use engineering judgment to draw conclusions. 
SO7: an ability to acquire and apply new knowledge 
as needed, using appropriate learning strategies. 

 
 

ME Study Requirements for the Bachelor 
Degree Award 

The Bachelor of Mechanical Engineering program strives 
to achieve the aims through a well-structured 
approach with core, electives and general 
education modules. The undergraduate degree 
program has been specially designed so that 
students can achieve a strong foundation in 
computing, mathematical, engineering and 
scientific fundamentals during their early years of 
study. While in the senior years they can specialize 
in area(s) of their interest and at the same time 
broaden their knowledge in other area(s) through 
elective courses of their choice. Design, which is the 
heart of engineering, is integrated in Mechanical 
Engineering program through various courses and 
projects activities. The program also includes the 
requisite courses in communication skills, 
professionalism, humanities and social sciences. 

Plan of Study 

The student should complete 162 Credit Hours for 
graduation. The Mechanical Engineering 
program contains three modules (Table 1): 
 The first module comprises 12 Credit Hours 

and this module is required from all students in 
Prince Sattam bin Abdulaziz University in all 
colleges and these Credit Hours are called 
University Requirements. 

 The second module includes 63 Credit Hours 

and this module is required from all students 
in College of Engineering in Al-Kharj, and these 
Credit Hours are called College Requirements. 

 The third module involves 87 Credit Hours and this 

module is required from all students in 
Mechanical Engineering Program and these 
Credit Hours are called Mechanical Engineering 
Program Requirements. 
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Table1: Distribution Credit Hours for the Bachelor degree in Mechanical Engineering 
 

Requirements Credit Hours 

 

University 

Requirements 

(12 Cr. Hr.) 

Islamic Science 8 

Arabic Language 4 

 

 

College 

Requirements 

(63 Cr. Hr.) 

 

 

English Language  14 

Mathematics 18 

Physics 8 

Chemistry 4 

Computer 6 

Statistics 3 

General 
Engineering 

10 

Department 

Requirements 

(87 Cr. Hr.) 

Compulsory 72 

Electives 15 

Practical Training ----- 

Total 162 

 
 

The third module is called the Mechanical Engineering Department Requirements and is 
divided as follow: 

The first part is called the core and has 72 Credit Hours Compulsory (Table 2) for all students in Mechanical 
Engineering Department. This core provides knowledge and skills considered essential for mechanical engineers. 
These include group projects, a technology assessment project and individual research and design projects. A 
number of breadth courses ensure that each student is exposed to most aspects of the state-of art in Mechanical 
Engineering areas. In addition, students can achieve depth in area(s) of their choice. 

Table 2: Mechanical Engineering Program Requirements 

 

Mechanical Engineering Program Requirements (87 Cr. Hr.) 

Code  No. Title Credits Level 

Compulsory ME Core Courses (72 Cr. Hr.) 

GEU 2010 Static 3 (3 , 1 , 0) 4 

ME  2331  
Principles and Practices of Manufacturing 
Processes 

1 (1 , 0 , 0) 4 

ME  2341 
Principles and Practices of Manufacturing 
Processes Lab 

1 (0 , 0 , 2) 4 

ME  2510 Materials Engineering 3 (3 , 1 , 0) 4 

GEU  2020 Dynamics 3 (3 , 1 , 0) 5 

ME  2421 
Mechanical Engineering Drawing and  
Graphics 

2 (2 , 0 , 0) 5 
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ME  2431 
Mechanical Engineering Drawing and  
Graphics Lab 

1 (0 , 0 , 4) 5 

ME  2581 Mechanics of Materials 3 (3 , 1 , 0) 5 

ME  2591 
Materials Engineering & Mechanics of 
Materials Lab 

1 (0 , 0 , 4) 5 

ME  3710  Thermodynamic (1) 3 (3 , 1 , 0) 5 

MATH 2540 Numerical Methods 3 (3 , 1 , 0) 6 

ME  3351 Manufacturing Processes 3 (3 , 1 , 0) 6 

ME  3361  Manufacturing Processes Lab 1 (0 , 0 , 4) 6 

ME  3651 Mechanics of Machinery   2 (2 , 1 , 0) 6 

ME  3661 Mechanics of Machinery Lab 1 (0 , 0 , 2) 6 

ME  3720 Thermodynamic (2) 3 (3 , 1 , 0) 6 

ME  3830 Thermo fluid Lab (1) 1 (0 , 0 , 2) 6 

ME  3851 Fluid Mechanics 4 (4 , 1 , 0) 6 

EE  3080 Circuits and Electrical Machines 3 (3 , 1 , 0) 7 

ME  3441 Measuring and Instrumentation 2 (2 , 1 , 0) 7 

ME  3451 Measuring and Instrumentation Lab 1 (0 , 0 , 2) 7 

ME  3601 Dynamics Systems and Controls 3 (3 , 1 , 0) 7 

ME  3621 Dynamics and Control Lab 1 (0 , 0 , 2) 7 

ME  3740 Heat Transfer 3 (3 , 1 , 0) 7 

ME  3870 Thermo fluid Lab (2) 1 (0 , 0 , 2) 7 

ME  3431 Mechanical Engineering Design 3 (3 , 1 , 0) 8 

ME  4621 Mechatronic 3 (3 , 1 , 0) 8 

ME  4631 Mechatronic Lab 1 (0 , 0 , 2) 8 

ME  4651  Mechanical Vibration 2 (2 , 1 , 0) 8 

ME  4751 Refrigeration and Air Conditioning 2 (2 , 1 , 0) 8 

ME  4731 Power Plants 2 (2 , 1 , 0) 9 

ME 4741 Desalination 2 (2 , 1 , 0) 9 

ME  4970 Graduation (Senior) Project (1) 1 (1, 0 , 0) 9 

ME  4990 Graduation (Senior) Project (2) 3 (1 , 0 , 4) 10 

ME  9990 Practical Training --- --- 

Total Credits of Compulsory ME Core Courses 72  

ME Elective Courses - Electives (15 Cr. Hr.) 

ME xxxx Specialized Area Elective Courses –ME 
Electives 

15 8, 9, 10 

Total Credits of ME Program Core and Elective Courses 87  
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The second part is the special areas Elective Courses. This part includes 5 areas of specialization (Table 3). 
All students should choose 15 Credit Hours from the courses given in the electives. 

Table 3: Options (15 Cr. Hr.) 

 

 Code No. Title Credits Level 

1- Design and Manufacturing - Electives (1) 

 ME 4311 CAD/CAM 2 (2 , 1 , 0) 8 or 9 or 10 

ME 4321 Theory of Metal Cutting 3 (3 , 1 , 0) 8 

ME 4331  Welding and Joining Technology 3 (3 , 1 , 0) 8 or 9 or 10 

ME 4351 CAD/CAM Lab 1 (0 , 0 , 2) 8 or 9 or 10 

ME 4361 
Design of Medical Devices and 
Implants 

3 (3 , 0, 0) 8 or 9 or 10 

ME 4371 Tribology 3 (3 , 1 , 0) 8 or 9 or 10 

ME 4381 
Computer Integrated 
Manufacturing 

3 (3 , 1 , 0) 8 or 9 

ME 4431 Machine Tool Design 3 (3 , 1 , 0) 9 

ME 4441 
Introduction to Modeling and 
Simulation 

3 (3 , 1 , 0) 8 or 9 or 10 

ME 4481 Finite Element Analysis 3 (3 , 1 , 0) 8 or 9 or 10 

ME 4491 Product Design and Development 3 (3 , 1 , 0) 8 or 9 or 10 

2- Materials Engineering – Elective (2) 

 ME 4511 Mechanical Behavior of Materials 3 (3 , 1 , 0) 8  

ME 4521 Thermodynamics of Materials 3 (3 , 1 , 0) 9  

ME 4531 Fracture Mechanics and Fatigue 3 (3 , 1 , 0) 9 

ME 4541 Powder Metallurgy 3 (3 , 1 , 0) 9 

ME 4551 Advanced Composite Materials 3 (3 , 1 , 0) 8  

ME 4561 Introduction to Nanomaterials 3 (3 , 1 , 0) 9 

ME 4571 Synthesis of Nanomaterials 2 (2 , 1 , 0) 10 

ME 4581 Nanotechnology Lab 1 (0 , 0 , 2) 10 

3- Mechatronics – Elective (3) 

 EE 3031 Electromagnetic Field  3 (3 , 1 , 0) 8 or 9 or 10 

EE 3101 Electronics 2 (2 , 1 , 0) 8  

EE 3111 Electronics  Lab. 1 (0 , 0 , 2) 8  

EE 3151 Introduction to Logic Design 2 (2 , 1 , 0) 8 or 9  

EE 3161 Introduction to Logic Design Lab 1 (0 , 0 , 2) 8 or 9  

EE 3571 Microsystems Technology 3 (3 , 1 , 0) 9 or 10 

EE 3581 Microprocessor System  2 (2 , 1 , 0) 9 or 10 

EE 3591 Microprocessor System Lab 1 (0 , 0 , 2) 9 or 10 

EE 4101 Actuators and Power Electronics 3 (3 , 1 , 0) 9 or 10 
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EE 4571 
Introduction to Industrial Control 
System  

2 (2 , 1 , 0) 8 or 9 or 10 

 
EE 4581 

Introduction to Industrial Control 
System Lab 

1 (0 , 0 , 3) 8 or 9 or 10 

EE 4591  Design of Smart Mechanisms  3 (3 , 1 , 0) 8 or 9 or 10 

ME 4641 Robotics and automation  3 (3 , 1 , 0) 8 or 9 or 10 

ME 4661 
Hydraulic Components and Servo 
Technology Systems 

3 (3 , 1 , 0) 8 or 9 or 10 

4- Heat and Fluid Engineering Sciences – Elective (4) 

 ME 4711 Solar Energy Systems Design (3 , 1 , 0) 8 or 9 or 10 

ME 4761 
Heat Ventilations and Air 
Conditioning Systems 

(3 , 1 , 0) 8 or 9 or 10 

ME 4771 
Design of Refrigeration & Air Condi. 
Systems 

(3 , 1 , 0) 8 or 9 or 10 

ME 4781 Design of Thermal Systems (3 , 1 , 0) 8 or 9 or 10 

ME 4791 Desalination Plants (3 , 1 , 0) 10 

ME 4811 Turbo machinery (3 , 1 , 0) 8 or 9 or 10 

ME 4821 Introductory Gas Dynamics (3 , 1 , 0) 8 or 9 or 10 

ME 4831 Aerodynamics (3 , 1 , 0) 8 or 9 or 10 

ME 4841 
Introduction to Computational Fluid 
Dynamics 

(3 , 1 , 0) 8 or 9 or 10 

ME 4851 Thermal–fluid Systems (3 , 1 , 0) 8 or 9 or 10 

ME 4861 Turbulent Flow (3 , 1 , 0) 8 or 9 or 10 

5- Non Destructive Testing (NDT) – Elective (5) 

 ME 3211 Principles and Applications of NDT 2 (2 , 1 , 0) 8 

ME 3221 Radiation Safety 1 (1 , 1 , 0) 8 

ME 3231 Visual Testing  level I & II 1 (1 , 1 , 0) 9 

ME 3241 Liquid Penetrate Testing level I & II  1 (1 , 1 , 0) 9 

ME 4211 Magnetic Particle Testing level I & II  1 (1 , 1 , 0) 9 

ME 4221 
Laboratory of Visual Testing, Liquid 
Penetrate & Magnetic Particle 

1 (0 , 0 , 2) 9 

ME 4231 Ultrasonic Testing level I & II  2 (2 , 1 , 0) 9 

ME 4241 Laboratory of Ultrasonic Testing level 1 (0 , 0 , 2) 9 

ME 4251 Radiography level I & II 2 (2 , 1 , 0) 9 

ME 4261 
Laboratory of  Radiography level I & 
II  

1 (0 , 0 , 2) 10 

ME 4271 Weld Inspection and Quality Control 2 (2 , 1 , 0) 10 
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Recommended Semester Schedule-Curriculum 
of Mechanical Engineering Program 
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Courses Description 
 

A) University Requirements 

IC 101- Entrance to Islamic Education 
2(2-0-0) 

This subject aims to introduce the student to the Islamic 
culture; manifestation of the Muslims’ attitude towards 
other cultures; explaining the characteristics of Islam, such 
as: Universality, Comprehensibility, integrity, consistency 
with human nature (instinct), reason, and science. This 
subject also explains the Islamic tenet and its 
fundamentals, such as: To believe in Allah, the Hereafter, 
the Angele, the Holy Books, the Messengers, and Divine 
Destiny. 
Pre-requisite: --- 

IC 102 Islam Building of Society 
2(2-0-0) 

This course studies the following: The concept of the Muslim 
society; its basics, its method and characteristics, means of 
consolidating its social ties; the most important social 
problems, the Islamic philosophy of family affairs, marriage: 
its introductory formalities, aims and effects. It also deals 
with ways of strengthening the family bonds.  
Pre-requisite: --- 

IC 103 Economic System in Islam 
2(2-0-0) 

This course depicts the Islamic concept of life, the nature 
of man, the basic constituents of the Islamic economics 

 
 

and its objectives; it studies as well the legal 
evidences of these topics. It also explains the 
opinion of Islam toward finance, ownership, 
production, maintenance, conception, distribution of 
wealth, and the exchange in the Islamic Economic 
system. 
Pre-requisite: --- 

 
IC 104 Principles of Political System in 
Islam          2(2-0-0) 

This subject contains the following: Introduction to the 
Political System and its fundamentals; the Islamic Political 
System is the best system for human societies to follow 
and apply; the rise up of Islamic State during the Prophet’s 
lifetime, Caliphate, and the fundamentals of State. 
Pre-requisite: --- 

ARAB 101 - Arabic Language Skills 
     2(2-0-0) 

The original and secondary parsing, the dual, the five verbs, 
masculine and feminine, (the weak letter), etymology and 
the semantic evolution, nunation of accusative, diptote 
the original and secondary parsing, apocopate and 
jussive, dative/ genitive, verbal sentences, the significa- 
tion of tenses, the passive verb (its signification and its 
forms in present and past verbs), the nominal sentences, 
the pronouns, the neglected letters, the conjunction 
numbers (how to write them).  
Pre-requisite: -- 
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ARAB 103 – Arab Editing 
       2(2-0-0) 

Applications in reading and speaking skills, the adverb of 
time and the adverb of place, accusative of explanation 
(specification), Punctuations, computer-based writing, 
dictionaries and E-dictionaries, applications to reading 
and writing skills, accusative of cause or reason, denota- 
tive of state (circumstantial accusative or accusative of 
the state or condition), writing a paragraph and essay, 
application to reading and writing skills, appositions (adjec- 
tive/ corroboration/ substitute/ explanatory apposition and 
syndetic explicative, diminutive (nomen deminutivum), 
applications in reading and writing skills, relation quies- 
cence (pause), completion fifth text’s exercises, and 
writing formal and informal letters. 
Pre-requisite: --- 

B) College Requirements 

ENGL 1210: Reading Skills 
3(2,4,0) 

This course represents the foundation for the other courses. 
The general aim of this course is to provide experiences 
contributing to the development of efficient reading 
habits. In addition to reading for vocabulary and structure 
building, this course focuses on comprehending two 
common units of meaning: the sentence and the 
paragraph in addition to short passages. Clear and 
accurate understanding of sentences is essential to all 
other comprehension skills and to the effective reading 
and study of whole documents. Specific performance 
objectives: understanding sentences (recognize complete 
sentences, identify core components of the sentence, 
identify modifiers and the meanings they add to core 
components, recognize relationships among parts of the 
sentence, identify punctuation functions); understanding 
paragraphs (identify the topic of the paragraph–all details 
relate to and expand, in some way, the paragraph’s main 
idea, recognize details: facts and ideas which prove, 
explain, support, or give examples of the main idea of the 
paragraph, define the main idea). 
Pre-requisite: ---  
English Language Center, “Practicing Academic Reading 
Skills – Books 1-2”, King Fahd University for Petroleum and 
Minerals, Last Edition. 

ENGL 1220: Writing Skills 
3(2,4,0) 

The general objective of this course is to provide learning 

experiences contributing to the development of the 

writing skills necessary for basic communication. While 

related to the ENGL 1210 reading course, ENGL 1220 
represents a foundation for the ENGL 1251 writing course, 
which concentrates on paragraph writing, and subse- 
quently for ENGL 1261, focusing on technical writing. This 
course starts with teaching the basic sentence patterns, 
followed by training in expanding the components of 

meaning, expand the components of the basic patterns, 
using modifiers (single words, phrases and clauses), use 
correct punctuation with understanding, combine simple 
sentences using coordinating conjunctions to make 
compound sentences, combine simple sentences using 
subordinating conjunctions to make complex sentences, 
change subordinate clauses to phrases, Understand the 
meanings of conjunctions and use them to express relevant 
meanings, define objects, concepts and processes, use 
tenses correctly to express specific time relations, with 
particular attention to tenses expressing scientific facts 
and principles, write correct sentences using the passive 
voice wherever appropriate to stress the objective nature 
of the language of science and technology. 
Pre-requisite: --- 
Text Books 
English Language Center, “Practicing Academic Reading 
Skills – Books 1-2”, King Fahd University for Petroleum and 
Minerals, Last Edition. 

ENGL 1230: Conversation & Listening Skills 
      3(2,0,4) 

The general objective of this course is to provide teaching- 
learning activities which should contribute to the develop- 
ment of the skill of understanding spoken English, particularly 
in an academic context, e.g. lectures and discussions. 
Since English is the language of instruction at colleges of 
Engineering, students must possess the requisite ability to 
listen to a lecture in English and to take notes on it; the 
lecture method is an integral part of the instructional process 
in institutions of higher education. Specific performance 
objectives: by the end of this course, students should be 
able to (locate and understand specific information in a 
recording, understand the overall message (gist) of the 
recording, recall specific information in the text). Extract 
the relevant points to summarize the whole recording, 
a specific idea or the underlying idea – in other words, 
make notes. 
Pre-requisite: --- 
Text Books 
English Language Center, “Practicing Academic Reading 
Skills – Books 1-2”, King Fahd University for Petroleum and 
Minerals, Last Edition. 

ENGL 1604: English for Technical Purposes 
     3(9,0,0) 

The objective of this course is to provide students with 
training in written communication in their professional 
field. In this course, background reading is necessary. It 
focuses on preparation and presentation of technical 
writing. It should enable the students to write a composition 
on an assigned / chosen topic. The composition (essay / 
paper / report) should be well-planned, well-researched, 
well-organized, well-developed, well-documented and 
well-presented. Specific performance objectives: by the 
end of this course, students should be able to (plan a 
document (essay / report / paper), starting by an outline 
(a framework of ideas and facts), implementing the plan 
in systematic stages, ending with presenting the final 
product in a written form, and possibly oral presentation 
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ENGL 1261: Writing Technical Reports 
    2(2,0,2) 

The objective of this course is to provide students with 
training in written communication in their professional 
field. In this course, background reading is necessary. It 
focuses on preparation and presentation of technical 
writing. It should enable the students to write a composition 
on an assigned / chosen topic. The composition (essay / 
paper / report) should be well-planned, well-researched, 
well-organized, well-developed, well-documented and 
well-presented. Specific performance objectives: by the 
end of this course, students should be able to (plan a 
document (essay / report / paper), starting by an outline 
(a framework of ideas and facts), implementing the plan 
in systematic stages, ending with presenting the final 
product in a written form, and possibly oral presentation 
– below are the planning and implementation elements, 
narrow a chosen general topic to sub-topics to one 
specific topic, use the resources of the library and the 
NET to find books and articles related to a particular topic, 
document information by providing a bibliography and 
references, write an outline for an academic document, 
paraphrase and synthesize ideas from several varied 
sources, write down obtained information in an orderly 
manner for later use in composing, documenting and 
editing the document, integrate material obtained from 
several varied sources in suitable types of paragraph, 
write an introductory paragraph, introducing the 
topic and central thought, controlling the 
development of the document, develop the central 
thought of the whole essay via a number of 
paragraphs, the main ideas of which should contain 
details supporting the central thought, revise the 
organization, development and cohesion of the 
document). Communicate effectively and 
efficiently with tutors (and fellow students in case of 
joint papers) in accordance with a set plan covering 
all the preparation and implementation phases. 
Pre-requisite : ENGL 1221 Text Books 
Perelman, Leslie C., James Paradis, and Edward 
Barrett, “The Mayfield Handbook of Technical and 
Scientific writing”. New York, NY: McGraw-Hill, ISBN: 
9781559346474. 

MATH 1050: Differential Calculus 
    3(3,2,0) 

Real numbers, functions, Limits, continuity. 
Derivatives, differentials, chain rule, implicit 
differentiation. Higher order derivatives, local 
extrema, concavity, horizontal and vertical 
asymptotes, applications of extrema, related rates. 
Rolle ’s Theorem, mean value theorem, inverse 
trigonometric functions. Conic sections. 
Pre-requisite: ---  
Text Books 
Howard Anton, “Calculus with analytical geometry”, 
John Wiley & Sons, Last Edition. 
 

MATH 1060: Integral Calculus 
    3(3,1,0) 

The definite integral fundamental theorem of calculus, 
the indefinite integral, change of variable, numerical 
integration. Area, volume of revolution, work, arc length. 
Differentiation and integration of inverse trigonometric 
functions. The logarithmic, exponential, hyperbolic and 
inverse hyperbolic functions. Techniques of integration: 
substitution, by parts, trigonometric substitutions, partial 
fractions, miscellaneous substitutions. Indeterminate 
forms, improper integrals. Polar coordinates. 
Pre-requisite : MATH 1050 
Text Books 
Howard Anton, “Calculus with analytical geometry”, John 
Wiley & Sons, Last Edition. 

MATH 1070: Algebra & Analytic Geometry 
    3(3,1,0) 

Vectors in two and three dimensions, scalar and vector 
products, equations of lines and planes in space, 
surfaces, cylindrical and spherical coordinates. Vector 
valued functions, their limits continuity, derivatives and 
integrals. Motion of a particle in space, tangential and 
normal components of acceleration. Functions in two or 
three variables, their limits, continuity, partial derivatives, 
differentials, chain rule, directional derivatives, tangent 
planes and normal lines to surfaces. Extrema of functions 
of several variables, Lagrange multipliers. Systems of 
linear equations, matrices, determinants, inverse of a 
matrix, Cramer’s rule. 
Pre-requisite : MATH 1060 Text Books 
Howard Anton, “Calculus with analytical geometry”, John 
Wiley & Sons, Last Edition. 

MATH 2030: Differential and Integral Calculus 
     3(3,1,0) 

Infinite series, convergence and divergence of infinite 
series, integral test, ratio test, root test and comparison 
test. Conditional convergence and absolute conver- 
gence, alternating series test. Power series. Taylor 
and Maclaurin series. Double integral and its 
applications to area, volume, moments and center 
of mass. Double integrals in polar coordinates. Triple 
integral in rectangular, cylindrical and spherical 
coordinates and applications to volume, moment 
and center of mass. Vector fields, line integrals, 
surface integrals, Green’s theorem, the divergence 
theorem. Stoke’s theorem. 
Pre-requisite : MATH 1060 and MATH 1070  
Text Books 
Howard Anton, “Calculus with analytical geometry”, 
John Wiley & Sons, Last Edition. 
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MATH 2040: Differential Equations 
    3(3,1,0) 

Introduction to differential equations, equations with 
separable variables, homogeneous equations, exact 
equation, the linear equation of first order, linear equation 
of second order, direct deduction, comparison theorems. 
Linear equations with constant coefficients, inhomoge- 
neous case, methods of undetermined coefficients and 
variations, Variation of parameters, systems of differential 
equations. Odd & Even Fourier Series, Fourier Integral. 
Pre-requisite : MATH 2030 
Text Books 
Morris Tenenbaum,Harry Pollard, “Ordinary Differential 
Equations: An Elementary Textbook for Students of 
Mathematics, Engineering, and the Sciences”, Dover 
Publications, Last Edition 

MATH 2540: Numerical Methods 
    3(3,1,0) 

linear and quadratic equations, functions of a single 
variables, solution of systems of linear equations, solution 
of linear systems by elimination, Elementary introduction 
to linear programming, convex sets, maxima and 
minima of linear functions. Problems of maximizing or 
minimizing a linear function to linear contraints, linear 
Programming problems, Numerical solution of 
differential equations, mathematical preliminaries, 
Simple difference equations, Euler method, Runge-
Kutta methods, Systems of linear equations, 
introduction, properties of matrices, diagonal and 
triangular matrices, the numerical solution of linear 
systems, The pivoting strategy, introduction, properties 
and the numerical methods. 
Pre-requisite : MATH 1070 Text Books 
R W Hamming, “Numerical Methods for Scientists and 
Engineers”, Courier Dover Publications, Last Edition. 

       PHYS 1010: General Physics (1) 
4(3,1,2) 

Vector principles and operations, The motion of objects 
in one-dimension are described using words, diagrams, 
numbers, graphs, and equations. , kinematic principles 
and Newton’s laws , Newton’s laws of motion and 
kinematic principles. Concepts of work, kinetic energy 
and potential energy , Linear momentum and its 
conservation. The impulse-momentum change 
theorem and the law of conservation of momentum , 
concept of angular momentum of a system of particles. 
, simple harmonic motion. concept of waves and their 
motion. 
Pre-requisite: --- Text Books 
A. Serway, Raymond, “Physics for Scientists and 
Engineers”, Saunders College Publishing, Last Edition. 

        PHYS 1040: General physics (2) 
4(3,1,2) 

Basic properties of. Electric forces, and introduction of 
the fundamental law of force between two charges as 
Coulomb’s law. , Gauss’s Law . electric potentia. 
Capacitance and Dielectrics , Current and Resistance, 
Kirchhoff s law. , Magnetic field, Biot-Savart law. 

  

 
Faraday’s Law, Resonance, Power electromagnetic 
induction Electro- magnetic Waves, Introduction to 
Quantum Physics, Insulating, metallic and 
semiconducting crystals. Radio activity topics . 
Pre-requisite : PHYS 1010 
Text Books 
Serway, R,A. “Physics for Scientists and Engineers”, Saunders 
College, Last Edition. 

CHEM 1010: General Chemistry 
4(3,1,2) 

Introduction , Measurements : Large and small numbers Units 
, Prefixes , Conversions between units (dimensional analysis 

, Temperature , Specific and heat capacity , Physical and 
Chemical Properties, Elements, Compounds and  Mixtures 
, Energy changes in chemical reactions , Conservation 
of mass , Names and symbols of the elements , Dalton’s 
atomic theory , Formulas for molecular compounds , 
Composition of the atom , Atomic symbols, isotopes , 
Acids and bases , Hydrocarbons alkanes, Atomic weights 
, The chemical Bonds. The chemical reaction , Types of 
reactions , Acid/Base reactions , Ionic compounds and 
solubility in aqueous medium. Kinetic theory of gases, 
Boyle’s law, Charle’s law. The electromagnetic spectrum. 
The emission spectra of the elements, Rutherford model 
of the atom, Bohr’s model of the atom , Modern atomic 
theory discovery of the quantum, The periodic table. 
Pre-requisite: --- 
Text Books 
J. Brady, “General Chemistry, Principles and structures”, 
Last Edition. 

CT 1400: Computer Skills 
        3(2,0,2) 

This course includes the basics of Computer (Computer 
definition, history, generations, and computer components, 
types of computers and advantages of computers). The 
student must be aware of how to use the computer and 
internet in all sectors of society (education, health, industry, 
labor and Security). The student learns how to use the 
computer as a means to search for information and 
knowledge by using various search engines. The student 
learns the computer operating systems (types, components, 
functions). The student learns to multiple applications of the 
word processor program and application, to spreadsheets 
and applications (types of spreadsheets perform 
calculations, dealing with multiple worksheets, sorting data, 
classification, spreadsheet applications), how to use the 
program Presentations (create a presentation using 
template, designing a new template, create and modify 
graphical objects on the slide, text formatting, add 
movements on slides, processing the final presentation.) 
Pre-requisite:  
Hardware and Software by Dr. Mohammad Bilal and Dr. 
Ahmed Alsharia 
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CS 1090: Computer Programming 
       3(2,1,2) 

Computer generations (components, classifications, and 
capabilities); Computer processing (Data representation: 
binary system). Generations of programming languages, 
and compilers. Solving problems, Algorithms and Flow 
charts. Data types, variables, assignment, general struc- 
ture of a program; Input/Output; Arithmetic expression; 
Introduction to Classes and Objects; Relational opera- 
tors; Boolean expression, logical operators; conditional 
Statements: If..Else, Switch; Loop: for, while, do … while; 
functions; Array. 
Pre-requisite: --- 
Text Books 
H. M. Deitel, P. J. Deitel, “C How to Program”, Prentice 
Hall, Last Edition. 

 
GEU 3201: Engineering Statistics 

   3 (3,1,0)  
Descriptive statistics: Statistical data classification; 
measures of central tendency (mean, mode, median); 
measures of dispersion (variance, standard deviation, 
coefficient of variation). The theory of probabilities with 
applications to science and engineering: introduction; 
properties; applications. The random variables: Discrete 
and continuous random variables; expected value and 
variance of random variables; sums of discrete random 
variables; law of large numbers. Discrete & continuous 
distributions or engineering applications; Joint, marginal, 
conditional distributions. Selected distributions: Binomial, 
Poisson, Exponential, Weibull, Normal and Lognormal 
distributions. Basic concepts and methods of statistics: 
sampling, sampling distributions, parameters estimation, 
hypotheses testing. Analysis of variance; Correlation, 
simple and multiple linear regressions. Statistical software 
& its application. 

Pre-requisite : MATH 1060 
Text Books 
R. E Walpole , R. H. Myers, “Probability and Statistics for 
Engineers and Scientists”, Macmillan Publishing, Last Edition 

GEU 1011: Introduction to Engineering 
       2 (2,0,0) 

Introduction to engineering disciplines and careers. Role 
of the engineer in society. Rewards and opportunities of 
an engineering career. Engineering as a Profession. Orien- 
tation to the engineering education system. Engineering 
profession educational and career planning. Academic 
success skills such as time management, study techniques, 
working in teams, and study groups. Engineering approach 
to problem-solving. Engineering design process. Concur- 
rent engineering and the interdisciplinary aspects of 
engineering projects. 
Pre-requisite: --- 
Text Books 
Landis, Raymond B., “Studying Engineering”, Discovery 
Press, Burbank, CA, Last Edition. 

GE 1021: Engineering Drawing and Graphics 
3(2,0,3) 

Constructional geometry and basics of lettering; Sketching; 

Orthographic projection; Sectional and auxiliary views; 
Dimensioning; Introduction to computer graphics; 
Engineering applications. 
Pre-requisite : CS 1090 
Text Books 
C.H. Simons and D.E. Maguire, “A Manual of Engineering 
Drawing Practice”, Hodder & Stoughton, Last Edition 

GE 2010: Statics 
3 (3,1,0) 

Force systems; vector analysis of forces, moments and 
couples in 2 and 3 dimensions. Equilibrium of force 
systems. Analysis of structures; plane trusses and frames. 
Distributed force system; centroids and composite bodies. 
Area moments of inertia. Friction. 
Pre-requisite: --- 
Text Books 
J.L. Meriam and LG. Kraige, “Engineering Mechanics; 
STATICS”, Last Edition. 

GEU 2020: Dynamics 
3(3,1,0) 

Students inn this subject learn: Kinematics of a particle: 
curvilinear motion, and relative motion; Kinematics of a 
rigid body in plane motion: relative velocity and accel- 
eration, and rotating axes; Kinetics of particles: Newton’s 
law, work and energy, impulse and momentum, and 
impact; Kinetics of a rigid body in plane motion: transla- 
tion, fixed axis rotation, general motion, work and energy, 
and impulse and momentum. 
Pre-requisite : 
GEU2010 Text Books 
J.L. Meriam and L.G. Kraige, “Engineering Mechanics, 
Dynamics, , SI Version”, Last Edition. 

GEU 4010 Engineering Economy 
2 (2,1,0) 

Students inn this subject learn : Introduction to engineering 
economy. Interest formulas and equivalence. Bases of 
comparison and alternatives. Decision making among 
alternatives. Evaluating replacement alternatives. Break- 
even and minimum cost analysis. Cost accounting. 
Depreciation. Economic analysis of operations. Economic 
analysis of public projects. 
Pre-requisite: --- 
Text Books 
White, Agee and case, “Principles of Engineering 
Economics Analysis”, Last Edition. 

GEU 4020: Management of Engineering Projects 
Management 

 2 (2,1,0)  

Students inn this subject learn: Basic Management Process 
approach, Strategies and planning methods, Project 
planning and scheduling, Bar-charts, critical path 
methods, PERT method, resource leveling and allocation, 
time-cost trade off. Construction and organizational 
approaches, leadership elements and decision making, 
time and cost control, computer applications. 
Pre-requisite :GEU 4010 Text Books 
Moder J., Phillips C., and Davis E., “Project Management 
with CPM, PERT and Precedence Diagramming”, Last Edition.
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GEU 4031 Ethics of Engineering Profession 
           2 (2,1,0) 

Students inn this subject learn: Ethical issues in the 
practice of engineering. Safety and liability, professional 
responsibility to clients and employers, loyalty, conflict of 
interest, confidentiality, codes of ethics, career choice, 
legal obligations. Philosophical analysis of professional 
ethical theories. Other case studies. 
Pre-requisite: --- 
Text Books 
Charles E. Harris, Michael S. Pritchard, and Michael J. Rabins, 
“Engineering Ethics: Concepts and Cases”, Belmont, CA: 
Thompson Wadsworth, Last Edition. 

C) Mechanical Engineering Core Courses 

ME 2331 Principles and Practices of Manufac-
turing Processes   
            1(1,0,0) 
Introduction. Industrial safety. Function and planning of 
workshop. Properties of materials and their applications. 
Workshop metrology. Basic bench work operations. Machining 
operations, tools, equipment and machinery used in basic 
workshop processes: Turning, Milling, Grinding, Drilling, 
Shaping, Forging, Sheet metal-work. Welding Processes: 
Gas welding, Arc welding, Brazing and Soldering. Casting 
processes: Sand casting, Die casting. 
Pre-requisite : 
Text Books 

R.S. Khurmi, J.K. Gupta, “Workshop Technology”, Manufac- 
turing Processes, Last Edition 

 

ME 2341 Principles and Practices of Manufac- 
turing Processes Lab          1(0,0,2) 

Workshop metrology. Basic bench work operations. 
Machining operations: Turning, Milling, Grinding, Drilling, 
Shaping. Welding processes: Gas welding, Arc welding, 
Brazing and Soldering. Casting processes: Sand casting, 
Die casting. 
Pre-requisite : 

Co-requisite : ME 2331 
Text Books 
R.S. Khurmi, J.K. Gupta, “Workshop Technology”, Manufac- 
turing Processes, Last Edition. 
 
ME 2510 Materials Engineering 
  3(3,1,0) 
Introduction to materials engineering. Structure and 
charac- teristics of metals. Polymers and Ceramics. 
Equilibrium- phase diagrams. Microstructures of alloys. 
Imperfections. Diffusion. Mechanical properties of 
metals, Polymers and Ceramics. Heat treatment of 
plain-carbon steels, Cast irons and precipitation 
hardening. 
Pre-requisite : CHEM 1010, PHYS 1040  
Co-requisite: 
Text Books 
W.D. Callister, “Materials Science and Engineering - An 
Introduction”, John Wiley, Last Edition. 
 
 

 
ME 2421 Mechanical Engineering Drawing 
and Graphics         2(2,0,0) 
Auxiliary views. Skew and inclined planes. Surface intersec- 
tions. Developed views. Preferred numbers. Fits and toler- 
ances. Machine components. Steel Structural drawings. 
Assembly drawings. Fundamentals of computer graphics 
and the use of Auto CAD computer drafting software. 
Pre-requisite : GEU 1021 
Co-requisite : 
Text Books 

C.H. Simons and E.E. Maguire, “A Manual of Engineering 
Drawing Practice”, Hodder and Stoughton, Last Edition. 

 
ME 2431 Mechanical Engineering Drawing 
and  Graphics Lab         1(0,0,4) 

This course covers applications for the fundamentals of 
computer graphics and the use of Auto CAD computer 
drafting software. 
Pre-requisite : 
Co-requisite : ME 2421 
Text Books 
C.H. Simons and E.E. Maguire, “A Manual of Engineering 
Drawing Practice”, Hodder and Stoughton, Last Edition.. 

ME 2581 Mechanics of Materials 
          3(3,1,0) 

Study of the mechanical behavior of solid bodies (Rods, 
Shafts, Beams, etc...) under various types of loading. 
Mechanical and thermal stresses and strains. Stress-strain 
relations. Axial deformation. Shear and bending moments 
in beams. Stresses in beams. Torsion of shafts and thin 
walled tubes. Combined loadings. Analysis of plane stress 
and plane strain. Theories of failures. Thick and thin walled 
cylinders. Strain gauges and applications. Deflection of 
beams. Statically indeterminate problems. Energy methods. 
Stability of axially loaded beams (columns). 
Pre-requisite : GEU 2010, ME 2510 
Co-requisite : 
Text Books 
- R.C. Hibbeler, “Mechanics of Materials”, Prentice Hall, 
Last Edition 

 
ME 2591 Materials Engineering & Mechanics 
of Materials Lab      1(0,0,4) 

Strain gauge applications: Tensile, Compression, Flexural 
and torsion tests, Impact and Hardness tests, Cantilever 
beam. Pressurized cylindrical vessel. Deflection of beams. 
Buckling of columns. Pre-requisite : 
Co-requisite : ME 2581  
Text Books 
- W.D. Callister,”Materials Science and Engineering - An 
Introduction”, John Wiley, Last Edition 
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ME 3710 Thermodynamics (1) 
         3(3,1,0) 

Basics and definitions of thermodynamics. Work and heat. 
Internal energy, first law of thermodynamics, enthalpy. 
Second law of thermodynamics. Carnot cycles. Entropy. 
Exergy analysis. 
Pre-requisite : PHYS 1040 
Co-requisite : 
Text Books 
M.J. Moran and H.N. Shapiro, “Fundamentals of Engineering 
Thermodynamics”, J. Wiley, Last Edition.. 

ME 3351 Manufacturing Processes 
           3(3,1,0) 

Introduction to manufacturing processes, Theory of 
metal cutting, Machining operations and machine tool, 
Cutting tool technology, Manufacturing process plan, 
Fundamental of metal casting, Fundamentals of metal 
forming, Bulk deformation processes in metal forming, 
Sheet metalworking processes 
Pre-requisite : ME 2331, ME 2341 
Co-requisite : 
Text Books 

M.P. Groover, “Fundamentals of Modern Manufacturing”, 
Prentice-Hall, Last Edition. 

ME 3361 Manufacturing Processes Lab 
                     1(0, 0,4) 

Liquid state forming processes. Casting processes of 
metals and non-metals. Forming of metals. Powder 
metallurgy processes. 
Pre-requisite : 

Co-requisite : ME 3351 
Text Books 
M.P. Groover, “Fundamentals of Modern Manufacturing”, 
Prentice-Hall, Last Edition. 

ME3651 Mechanics of Machinery 
         2(2,1,0) 

Topological characteristics of planar mechanisms. Degree- 
of-freedom. Position, velocity, and acceleration analysis 
of linkages: graphical and analytical methods. Static and 
dynamic force analysis of machinery: graphical and 
analytical methods. Flywheels. Cam mechanisms. Law of 
gearing: Simple and planetary gear trains. Term project. 
Pre-requisite : GEU 2020 
Co-requisite : 
Text Books 

K.J. Waldron and G.L. Kinzel, “Kinematics, Dynamics, and 
Design of Machinery” John Wiley, 2004. 

ME 3661 Mechanics of Machinery Lab 
           1(0,0,2) 

Planar mechanisms. Linkages. Flywheels. Cam mecha- 
nisms. Simple and planetary gear trains. 
Pre-requisite : 
Co-requisite: ME 3651  
Text Books 
K.J. Waldron and G.L. Kinzel, “Kinematics, Dynamics, 
and Design of Machinery” John Wiley, 2004. 
 
 

ME 3720 Thermodynamics (2) 
3(3,1,0) 

Second law of thermodynamics, Vapor power cycles, 
Rankine cycle. Gas power cycles. Refrigeration and heat 
pump cycles. Thermodynamic relations. Ideal gas mixtures. 
Thermodynamics of reciprocating gas compressors. 
Combustion. Introduction to internal combustion engines. 
Pre-requisite : ME 3710 
Co-requisite : 
Text Books 

Fundamentals of Engineering Thermodynamics (7th Edition) 
by M.J. Moran and H.N. Shapiro, 2011, John Wiley. 

ME 3830 Thermo-fluids Lab (1) 
1(0,0,2) 

Performance test for reciprocating air compressor. Perfor- 
mance test for internal combustion engine. Demonstration 
of the work of 4 stroke 4 cylinder diesel engine (actual 
cut section). Test of two shaft gas turbine. Test of a refrig- 
eration and heat pump circuits. Performance test of two-
cylinder steam engine. 
Pre-requisite : 

Co-requisite : ME 3720, ME 3851 
Text Books 
- Fundamentals of Engineering Thermodynamics (7th 
Edition) by M.J. Moran and H.N. Shapiro, 2011, John Wiley. 
- Introduction to Fluid Mechanics (8th Edition) by R.W. Fox, 
A.T. McDonalds and P. J. Pritchard, 2011, John Wiley & Sons 

ME 3851 Fluid Mechanics 
    4(4,1,0) 

Dimensions and units. Fundamental concepts in fluids. 
Fluid statics. Control volume. Conservation of mass and 
momentum equations. Energy equation. Differential form 
of equations. Stream function. Euler’s equations. Bernoulli’s 
equation. Momentum integral equation. Dimensional 
analysis and model studies. Dynamics of fluid flow and 
navier-stokes equations. Flow in pipes. Boundary layer 
equations. Blasius flow. Introduction to turbo-machinery. 
Pre-requisite : GEU 2020, ME 3710 
Co-requisite : 
Text Books 
Introduction to Fluid Mechanics (8th Edition) by R.W. Fox, 
A.T. McDonalds and P. J. Pritchard, 2011, John Wiley & Sons 

EE 3080 Circuits and Electrical Machines 
 3(3,1,0) 

Electrical quantities & units. Circuit elements and 
laws. Network theorem. Nonlinear networks. AC 
Circuits (Phasors, circuit analysis, frequency response, 
resonance). Transformers (construction, types, 
operation, equivalent circuit). Synchronous 
machines (construction, generator performance, 
motor characteristics, starting). Induction machines 
(construction, three phase motor: types, operation, 
equivalent circuit, starting speed control). 
Introduction to DC machines. Electric application. 
Pre-requisite : PHYS 1040, MATH 1070 Co-requisite : 
Text Books 
Chapman, “Fundamentals of Electric Machinery”, 
McGraw Hill, Last Edition. 
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ME 3441 Measuring and Instrumentation 

2(2,1,0) 

Units and standards and basic of metrology, Errors in 
measurements and statistical analysis, Classification of 
measurement instruments, Transducers characteristics 
and principles, Sensors characteristics (Static- 
Dynamic), Types sensors for measurements of 
(displacement, speed, acceleration, force, pressure, 
flow, level, thermal, proximity, & etc…), Data acquisition 
and Data presentation, Mechanical measurements, 
Tolerances, Limits and Fits. 
Pre-requisite : 
Co-requisite : EE 3080 
Text Books 
David and Buchla and Wayne Mclachan, “Applied 
Electronics Instrumentations and Measurements”, Prentice 
Hall, Last Edition. 

 
ME 3451 Measuring and Instrumentation 
Lab  1(0,0,2) 

Sensitivity of Wheatstone bridge. Wien bridge. Capaci- 
tance measurement. FM instrumentation for capacitive 
and inductive transducers. Electromagnetic. Piezoelec- 
tric. Electromechanical. Strain-gage. Thermoelectric. 
Thermistor. Platinum thermometer. Temperature-control. 
Photodiode. Photovoltaic-cell. Spectral and polar responses 
of phototransducer. Data acquisition and data analysis. 
Pre-requisite : 
Co-requisite : EE 3080, ME 3441 
Text Books 
David and Buchla and Wayne Mclachan, “Applied 
Electronics Instrumentations and Measurements”, Prentice 
Hall, Last Edition. 

ME 3601 Systems Dynamics and Control 
       3(3,1,0) 

Modeling of mechanical, electrical, fluid and thermal 
systems. Analogies. Response of first order systems and 
second order systems. Introduction to feedback control 
systems. Representation of control system components. 
Laplace transformation. Transfer functions and block 
diagrams. Time response of feedback control systems. 
Root locus technique. Frequency response analysis of 
control systems. 
Pre-requisite : MATH 2040, CSC 1090 
Co-requisite : 
Text Books 
- K. Ogata, “System Dynamics”, Prentice Hall, Last Edition. 

- Franklin, Powell and Naeini, “Feedback Control of Dynamic 
Systems”, Pearson Education, Last Edition.. 

ME 3621 Dynamics and Control Lab 
1(0,0,2) 

Experiments in support of control theory including: hydro- 
mechanical liquid level control, pressure control, 
pneumatic servomechanism, and vibration control. 
Digital simulation of linear systems using a software 
package (MATLAB). 
Pre-requisite : 
Co-requisite : ME 3601 
 

 
Text Books 
- Kenneth McConnell, “Vibration Testing, Theory and 
Practice”, J. Wiley, Last Edition. 
- Franklin, Powell and Naeini,”Feedback Control of Dynamic 
Systems”, Pearson Education, Last Edition. 

ME 3740 Heat Transfer 
     3(3,1,0) 

Steady and unsteady heat conduction. Free and forced 
convection for external and internal flows. Heat exchangers. 
Properties and process of radiation. Radiation exchange 
between surfaces. 
Pre-requisite : ME 3851 
Co-requisite : 
Text Books 
F. Incropera and D. Dewitt, J. “Fundamentals of Heat and 
Mass Transfer”, Wiley & Sons, Last Edition. 

ME 3870 Thermo-fluids Lab (2) 
1(0,0,2) 

Visualization of potential flow fields. Visualization of real 
flow around streamlined and bluff bodies. Pipe flow. 
Velocity distribution. Pressure drop and friction factor. Flow 
measurements: Orifice, venturi and nozzle calibrations, 
calibration of thermocouples, free convection for a lumped 
thermal capacitance system, determination of thermal 
conductivities of a new metals, thermal performance of 
fins (for free and forced convection).Test of two stage 
pumps (series and parallel). 
Pre-requisite : 

Co-requisite : ME 3740 
Text Books 
- R.W. Fox, and A.T. McDonalds, “Introduction to Fluid 
Mechanics”, John Wiley and Sons, Last Edition. 
- F. Kreith and M. Bohn, “Principles of Heat Transfer”, Pub. 
West, Last Edition.. 

ME 3431 Mechanical Engineering Design 
3(3,1,0) 

Design process. Origin and identification of engineering 
design problems. Creativity in engineering design. 
Technical analysis. Human and legal factors. Problem 
solving and decision making. Design communication. 
Failures resulting from static loading, variable loading and 
fatigue failure. Material selection for strength and rigidity. 
Design of mechanical elements: Screws, Power screws, 
Fasteners and connections, welded, brazed and bonded 
joints. Rolling contact bearings. Springs. Lubrication and 
journal bearings. Spur, helical, bevel, and worm gears. 
Clutches and brakes. Miscellaneous power transmission 
components. Term design projects. 
Pre-requisite : ME 2581 Co-requisite : 
Text Books 
J.E. Shigley and C. R. Mischke, “Mechanical Engineering 
Design”, McGraw-Hill, Last Edition. 
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ME 4621 Mechatronics 
 

Text Books 

M.M.El-Wakil, “Power Plant Technology”, McGraw-Hill 
Book Co. Inc., Last Edition 

  3(3,1,0) 
Introduction to mechanical system interfacing and

ME 4741 Desalination  
         2(2,1,0) 

actuation. Theory and application of electronic and 
electromechanical devices. Concepts in electrical 
power transmission. Operational and power amplifiers. 
Electrical actuation systems: DC and stepper motors. 
Analog to Digital and digital to analog converters. 
Industrial Control System. Micro-Controllers. Real-Time 
Software. MEMS sensors. Data acquisition boards. 
PC-based controllers. Programmable Logic Controllers.. 
Pre-requisite : ME 3441 
Co-requisite : 
Text Books 

W. Bolton, “Mechatronics, Electronic Control Systems in 
Mechanical engineering”, Pearson, 5th edition. 

ME 4631 Mechatronics Lab 
        1(0,0,2) 

Experiments related to the various topics in mechatronics 
applications, computer-aided instrumentation and data 
acquisition. Laboratory study in design, prototyping, and 
testing with electrical and electronics components and 
electromechanical devices. 
Pre-requisite : 

Co-requisite : ME 4621 
Text Books 
W. Bolton, “Mechatronics, Electronic Control Systems in 
Mechanical engineering”, Pearson, 5th edition. 
- S. Derenzo, “Interfacing, A Laboratory Approach Using 
the Microcomputer for Instrumentation, Data Analysis, 
and Control”, Copy Central, Last Edition. 

ME 4651 Mechanical Vibrations 
        2(2,1,0) 

Single and Multi-degree-of-freedom systems. Natural 
and forced vibrations. Response spectrum. Approximate 
and numerical methods. Rotor dynamics. Machinery 
vibration. Whirling of shafts. Balancing of machinery. 
Vibration analysis. Vibration isolation. 
Pre-requisite : ME 3601 
Co-requisite : 
Text Books 
- S.S. Rao, “Mechanical Vibrations”, Addison Wesley, 
Last Edition. 
- A.D. Dimargonas, and S. Haddad, “Vibration for 
Engineers”, Prentice Hall, Last Edition. 

ME 4731 Power Plants 
      2(2,1,0) 

Steam power plants: superheat, reheat and regenera- 
tion, description, thermal analysis and performance of 
the plant systems and components. Gas Power Plants: 
Thermal analysis of the simple cycle, intercooling, reheat 
and regeneration, plant components, combined gas 
and steam cycle plants. 
Pre-requisite : ME 3740 
Co-requisite : 

Methods of water analysis and treatment. Study of proper- 
ties of water and aqueous solutions. Fundamentals of 
water desalination. Thermal methods of desalination: 
MSF & MED, vapour compression, humidification- 
dehumidification - solar still. membrane evaporation 
desalination. Reverse Osmosis Method. Electro Dialysis. 
Pre-requisite : ME 3740 
Co-requisite : 
Text Books 

E.D. Howe, Marcel Dekker. “Fundamentals of Water 
Desalination”, Last Edition. 

ME 4751 Refrigeration and Air Conditioning 
              2(2,1,0) 

Vapor - compression refrigeration systems: standard cycle 
and its modification, compressors, condensers, evapora- 
tors, expansion devices, system analysis, multipressure 
systems. Absorption refrigeration systems: Lithium-Bromide 
system, cycle and improvements, combined systems, 
aqua-Ammonia systems, psychrometric processes, air 
conditioning systems, load calculations. 
Pre-requisite : ME 3740 
Co-requisite : 
Text Books 

W.F. Stoecker and J.W. Jones, “Refrigeration and Air 
Conditioning”, McGraw-Hill Co., Last Edition. 

ME 4970 Graduation ( Senior ) Project (1) 
        1(1,0,0) 

Students learn how to choose a topic. Establish a project. 
Conduct a literature review. Preparing for/or preliminary 
conducting the experiments. Collecting the field data 
and developing the mathematical/computer model if 
applicable. Writing the first two chapters along with any 
preliminary findings. 
Pre-requisite : Complete 125 Cr. Hr. from the Program 
Co-requisite : 

ME 4990 Graduation ( Senior ) Project (2) 
        3(1,0,4) 

Steam power plants: superheat, reheat and regenera- 
tion, description, thermal analysis and performance of 
the plant systems and components. Gas Power Plants: 
Thermal analysis of the simple cycle, intercooling, reheat 
and regeneration, plant components, combined gas 
and steam cycle plants. 
Pre-requisite : ME 4970 
Co-requisite : 
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D) Mechanical engineering Elective 

Courses 

 

A – Design and 

Manufacturing Elective 

Courses (1) 
 

ME 4311 CAD / CAM  
2(2,1,0) 

Introduction to CAD/CAD. Computer technology and 
CAD. CAD software and hardware. Geometric modeling 
and its approaches. Geometric transformations. Viewing 
in 3D. Numerical control. Types of numerical control. 
Numerical control programming. 
Pre-requisite : ME 3351 
Co-requisite : 
Text Books 

Zied Ibrahim, CAD/CAM theory and practice, McGraw 
Hill 1991 

ME 4351 CAD / CAM Lab 
      1(0,0,2) 

Numerical control programming. An introduction to the 
use of one mechanical computer aided design (CAD) 
packages via a series of weekly instructional exercises. 
Pre-requisite : 
Co-requisite: ME 4311 
Text Books 
Frank Nanfara, Tony Uccello, Derek Murphy, The CNC 
Workshop. Addison Wesely 

ME 4321 Theory of Metal Cutting 
      3(3,1,0) 

Metal cutting operations and machine tools. Machine 
tool structures. Coolant systems and cutting fluids. Basic 
types of cutting tools. Cutting tools material. Chip forma- 
tion. Mechanics of cutting. Cutting force components. 
Measurement of cutting forces and chip thickness. 
Cutting temperature. Cutting process simulation. Tool 
life. Surface finish. Machinability of Materials. Optimiza- 
tion of machining conditions.. 
Pre-requisite : ME 2331, ME 2341 
Co-requisite : 
Text Books 
John G. Proakis and Dimitris G. Manolakis, “Digital 
Signal Processing: Principles, Algorithms, and David A. 
Stephenson and John S. Agapiou, “Metal cutting theory 
and practice”, Marcel Dekker, Last Edition. 

ME 4331 Welding and Joining Technology 
      3(3,1,0) 

Welding Processes: Gas-shielded arc welding, Tungsten-inert 
gas welding, MIG and MAG welding, Manual metal-arc 
welding, Submerged-arc welding, Resistance welding; 
Advanced welding technology, Brazing and Soldering. 
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Weldability and Heat Treatment: Structure and properties 
of metals, Alloys and phase diagrams, Heat treatment of 
parent materials and welds, Welding stresses and distor- 
tion, Structure of the welded joint. Welding of Non-Ferrous 
Metal: Joining dissimilar metals. Testing of Welded Joints: 
Design and performance of welded structures, Joint 
Design, Fracture Mechanics, Special Considerations in 
the Design of welded structures, Behavior under different 
types of loading. Quality assurance of welding operations 
and fabrication: Welding Quality Issues, Quality control 
during manufacture, Measurement in Welding, control 
and recording in welding, Non-destructive testing. Repair 
welding. Health and Safety. 
Pre-requisite : ME 3351 
Co-requisite : 
Text Books 

Regis Blondeau, “Metallurgy and Mechanics of Welding, 
Last Edition. 
Robert W. Messler, “Principles of Welding: Processes, Physics, 
Chemistry, and Metallurgy”, Last Edition. 

 
ME 4361 Design of Medical Devices and 
Implants 3(3,0,0) 

Principles Of implant design (Working Paradigms): Perma- 
nent versus absorbable devices, the missing organ and 
its replacement, criteria for materials selection. Design 
parameters and design specifications: Biomaterials survey, 
tissue bonding and modulus matching, degradation of 
devices. Design solution In-use: Scaffolds for cartilage 
repair, implants for bone, implants for plastic surgery, heart 
valves and blood vessels, devices for nerve regeneration, 
dental and otologic implants. 
Pre-requisite : ME 3431 
Co-requisite : 
Text Books 

- Yannas, I. V. “Tissue and Organ Regeneration in Adults”, 
Springer, Last Edition. 
- B. M. Achauer, et al. Mosby “Biomaterials, Spector, Myron, 
Vol. 1.”, St. Louis. Last Edition\ 

ME 4371 Tribology 
           3(3,1,0) 

Introduction to tribology. Chemical and physical state 
of the solid surface. Friction. Analysis of large plastic 
deformation of elasto-plastic solids. Introduction to wear. 
Response of materials to surface traction. Wear mecha- 
nisms. Boundary lubrication. Hydrodynamic lubrication. 
Design of pin joints and electrical connectors. Design of 
cutting tools. Introduction to axiomatic design. Design of 
low friction surfaces. Design of seals. Friction and wear 
of polymers and composites. Solution wear. Temperature 
distribution. Erosive wear. Nano and micro-tribology. 
Pre-requisite : ME 3431 
Co-requisite : 
Text Books 
Suh, N. P., Englewood Cliffs,”Tribophysics”, Prentice-Hall, 
Last Edition. 

 
ME 4381 Computer Integrated Manufacturing 
(CIM)                   3(3,1,0) 

Fundamentals of manufacturing and automation. produc- 

tion systems: Types, analysis, automation and simulation. 
Numerical control production systems: NC, DNC, CNC, 
ACO, ACC. Industrial robotics: Technology-programming 
and application in manufacturing systems. Materials 
handling systems: Flexible classification, coding machine 
cells, workstations and computer control) Control systems: 
Feedback, optimal and sequence control. Computer 
integrated manufacturing: Fundamentals of CAD/CAM 
computer planning of material process and capacity. Shop 
floor control and automation-order release. Scheduling. 
Identification systems. Computer network. 
Pre-requisite : ME 4311, ME 4351 
Co-requisite : 
Text Books 
B. Benhabib, “Manufacturing: Design, Production, Automa- 
tion, and Integration”, Marcel Dekker, Last Edition. 

ME 4431 Machine tool Design 
3(3,1,0) 

Description of machine tools. Classifications of machine 
tool joints. Design of machine structures. Design of 
sliding joints. Design of guide ways. Design of welded 
and bonded joints. Stiffness, deflection and interface 
pressure. Engineering calculation for damping capacity. 
Main spindle-bearing system. Model testing and theory 
for structural body components. 
Pre-requisite : ME 2331, ME 2341, ME 3431 
Co-requisite : 
Text Books 
Yoshimi Ito. “Modular design for machine tools”, McGraw- 
Hill Companies Inc., Last Edition.. 

 
ME 4441 Introduction to Modeling and Simula- 
tion      3(3,1,0) 

Basic concepts of computer modeling in science and 
engineering using discrete particle systems and continuum 
fields. Techniques and software for statistical sampling. 
Simulation. Data analysis and visualization. Statistical, 
quantum chemical and molecular dynamics. Monte 
Carlo. Mesoscale and continuum methods to study 
fundamental physical phenomena encountered in the 
fields of computational mechanics and materials science. 
Pre-requisite : MATH 2040 
Co-requisite : 
Text Books 

- Allen, M. P., and D. J. Tildesley,”Computer Simulation of 
Liquids”, Oxford University Press, Last Edition. 
- Rapaport, D. C., “The Art of Molecular Dynamics Simula- 
tion”, Cambridge University Press, Last Edition. 
- Frenkel, D., and B. Smit,”Understanding Molecular Simula- 
tion”, Burlington, MA: Academic Press, Last Edition. 

ME 4481 Finite Element Analysis 
3(3,1,0) 

The fundamentals of finite element analysis of solids, 
structures, and fluids. The theoretical foundations and 
appropriate use of finite element methods. The formulation 
of finite element methods for linear static analysis of solids 
and structures: two- and three-dimensional solids, Beam, 
plate, and shell structures. The displacement-based finite 
element procedures. Mixed finite element methods for 



  74 | College of Engineering Academic Book   
 

almost incompressible media and beams, plates, and 
shells. The formulation of finite element methods for the 
analysis of heat transfer in solids: conduction, convec- 
tion, and radiation conditions. The formulation of finite 
element methods for fluid flows: incompressible flows. 
Navier-Stokes equations including heat transfer. 
Pre-requisite : ME 3740, ME 3431 
Co-requisite : 
Text Books 
Bathe, K. J., “Finite Element Procedures”, Prentice-Hall, 
Last Edition. 

ME 4491 Product Design and Development 
       3(3,1,0) 

Introduction. The Product Development Process: “IDEO”. 
Identifying customer needs: “Sweetwater”. Customer 
preferences: Conjoint analysis, industrial design, Product 
specifications and concept generation. Prototyping. 
Concept selection. Intellectual property. Product archi- 
tecture. Forecasting demand for new products. Global 
manufacturing and costing. Design for manufacturing. 
Trends and tools in product development. 
Pre-requisite : ME 3351, ME 3431,GEU 4031 
Co-requisite : 
Text Books 

- Thomke, Stefan, and Ashok Nimgade. “IDEO Product 
Development.” Boston, MA: Harvard Business School Case 
9-600-143, Last Edition. 
- Bowen, H. Kent, and Thomas Everett. “Sweet Water”, 
Boston, MA: Harvard Business School Case 9-695-026, 
Last Edition. 

 
 

B- Materials Engineering 

Elective Courses (2) 

 
ME 4511 Mechanical Behavior of Materials 

3(3,1,0) 

Tensile testing and yield criteria. Elasticity. Stress and strain. 
Plasticity theory. Viscoelasticity. Residual stresses. Hardening 
mechanisms in metals. Stress and strain based fatigue. 
Fracture mechanics. Crack growth. Creep. Engineering 
methods for predicting strength and life. Statistical varia- 
tion in materials properties. Mechanical. 
Pre-requisite : ME 2581, ME 2591 
Co-requisite : 
Text Books 
Norman E Dowling, “Mechanical behavior of materials”, 
Prentice Hall, Last Edition. 

ME 4521 Thermodynamics of Materials 
3(3,1,0) 

Introduction. First law of thermodynamics. Relationship 
between heat and work. The second law of thermody- 
namics. Entropy and the criterion for equilibrium. The 
statistical interpretation of entropy. Thermal equilibrium 
and Boltzmann equation. Gibbs free energy. Helmholtz 

free energy. Third law of thermodynamics. Experimental 
verification of the third law. Influence of pressure on 
enthalpy and entropy. 
Pre-requisite : ME 3720 
Co-requisite : 
Text Books 

David R. Gaskell, “Introduction to the thermodynamics of 
materials”, Taylor & Francis, Last Edition. 

ME 4531 Fracture Mechanics and Fatigue 
3(3,1,0) 

Why Structures Fail. Effect of material properties on fracture. 

Atomic view of fracture. Stress concentration. Effect of 
flaws. Stress analysis of cracks. Instability and the R curves. 
Crack tip plasticity. Fracture mechanisms in metals. Fracture 
mechanisms in nonmetals. Fracture toughness testing of 
metals. Fracture toughness testing of nonmetals. Fatigue 
crack propagation. Growth of short crack, Experimental 
measurements of fatigue crack growth. 
Pre-requisite : ME2581, ME 2591 
Co-requisite : 
Text Books 
T.L. Anderson “Fracture Mechanics: Fundamentals and 
Applications”, Last Edition. 

ME 4541 Powder Metallurgy 
3(3,1,0) 

Introduction. Powder metallurgy process. Production of 
ferrous powder. Powder shaping, compaction and sintering 
behavior. Microstructure changes. Full-density processing. 
Heat treatment. Finishing operations and properties. Design 
consideration. Products and applications. 
Pre-requisite : ME 3351 
Co-requisite : 
Text Books 
Randal M. German, “A-Z of powder metallurgy (Metal 
powder technology)”, Elsevier Science, Last Edition. 

ME 4561 Introduction to Nanomaterials 
3(3,1,0) 

Introduction and definition. Types of nano materials. 
Nano composites. Mechanical behavior of materials 
from Micro to nano level. Nano materials and nano 
structures. Mechanical, physical, electrical, optical and 
magnetic properties of nano materials. Failure mechanism 
in nano materials. Fatigue and Fracture of MEMS and 
NEMS. Characterization Techniques HRTEM, AFM, Raman 
Spectroscopy. Potential applications of nano materials. 
Pre-requisite : ME2581 
Co-requisite : 
Text Books 

- Proceedings of the 13th International Conference on 
Experimental Mechanics, Alexandroupolis, Greece, “Experi- 
mental analysis of nano and engineering materials and 
structures”, Springer, (ISBN 978-1-4020-6238-4), Last Edition. 
- Proceeding of the 16th European conference of Fracture, 
Alexandroupolis, Greece, “Fracture of nano and engineering 
materials and structures”, E. E. Gdoutos, Springer, (ISBN 
-10: 1402049714), Last Edition 
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ME 4571 Synthesis of Nanomaterials 

2(2,1,0) 

Introduction to polymers. Introduction to Nano Technology 
and its potential applications. Fullerenes and carbon 
materials. Synthesis of carbon nanotube. Synthesis of 
exfoliated graphite nano sheets. Purification and disper- 
sion of nano materials. Synthesis of nano fibers and nano 
composite fibrils. Synthesis methods of fullerenes and nano 
materials: Electrospinning process, microwave, chemical 
vapor deposition, lazer technique and etc. 
Pre-requisite : ME 4561 
Co-requisite : ME 4581 
Text Books 
- W.D. Callister, “Materials Science and Engineering - An 
Introduction”, John Wiley, Last Edition. 
- L.H. Van Vlack, “Elements of Materials Science and 
Engineering”, Addison-Wesley Publishing Co., Last Edition. 
- M. S. Dresselhaus, G. Dresselhaus, P. C. Eklund, “Science 
of Fullerenes and Carbon Nanotubes: Their Properties 
and Applications”, Elsevier Science, Last Edition 

ME 4581 Nanotechnology Lab 
1(0,0,2) 

Synthesis of carbon nanotube. Synthesis of exfoliated 
graphite nano sheets. Purification and dispersion of nano 
materials. Synthesis of nano fibers and nano composite 
fibrils. Synthesis methods of fullerenes and nano materials: 
Electrospinning process, microwave, chemical vapor 
deposition, lazer technique. Characterization Techniques: 
HRTEM, AFM, Raman spectroscopy, electrical conductivity 
measurements by 4-point prob. 
Pre-requisite : ME 3361, ME 2591 
Co-requisite : ME 4571 
Text Books 
- Proceedings of the 13th International Conference on 
Experimental Mechanics, Alexandroupolis, Greece, “Experi- 
mental analysis of nano and engineering materials and 
structures”, Springer, (ISBN 978-1-4020-6238-4), Last Edition. 
- Proceeding of the 16th European conference of 
Fracture, Alexandroupolis, Greece, “Fracture of nano 
and engineering materials and structures”, E. E. Gdoutos, 
Springer, (ISBN -10: 1402049714), Last Edition. 
- M. S. Dresselhaus, G. Dresselhaus, P. C. Eklund, “Science 
of Fullerenes and Carbon Nanotubes: Their Properties and 
Applications” , Elsevier Science, Last Edition.. 

 
 

C- Heat and Fluid 

Engineering Sciences 

Elective Courses (3) 

ME 4811 Turbo machinery 
3(3,1,0) 

Unified treatment of principles underlying fluid mechanic 
design of hydraulic pumps. Turbines and gas compressors. 
Similarity and scaling laws. Cavitation. Analysis of radial 

and axial flow machines. Blade element performance. 
Radial equilibrium theory. Centrifugal pump design. Axial 
compressor design. 
Pre-requisite : ME 3720, ME 3851 
Co-requisite : 
Text Books 
- R.I. Lewis, “Turbomachinery Performance Analysis”, Butter 
Worth-Heinemann Title, Last Edition. 
- D.G. Wilson, and T. Korakianitis, “The Design of High- 
Efficiency Turbomachinery and Gas Turbines”, Prentice 
Hall, Last Edition. 

 
ME 4761 Heat Ventilations and Air Conditioning 
Systems  
                    3(3,1,0) 

Survey of HVAC. Air conditioning applications. Indoor air 
quality. Heat transmission in buildings. Residential gas 
heating. Hydronic residential oil heating. Load calcula- 
tion/Energy code. Pipes and ducts design. Air distribution. 
Equipment selection. HVAC control. 
Pre-requisite : ME 4751 
Co-requisite : 
Text Books 
ASHRAE Handbooks: 
1. Fundamentals Volume. 
2. System and Equipment Volume. 
3. Refrigeration Volume. 
4. HVAC Applications. 

ME 4821 Introductory Gas Dynamics 
3(3,1,0) 

Steady flow energy equation and Euler equation. 
Governing equations of compressible fluid flows. Speed 
of sound and Mach number. Steady, one-dimensional 
isentropic flows. Velocity and the area relationship. Normal 
shock wave relation for the perfect gas. Frictional flow in 
constant area ducts. Flow in constant area ducts with 
heat transfer. Experimental method in gas dynamics. 
Theory of characteristics 
Pre-requisite : MATH 2030, ME 3720, ME 3851 
Co-requisite : 
Text Books 
Munson, Young, and Okiishi, “Fundamentals of Fluid 
Mechanics”, Wiley& Sons, Last Edition.. 

ME 4781 Design of Thermal Systems 
3(3,1,0) 

Methodology and approach to design of thermal energy 
systems. Component and system modeling. Optimization. 
Economic considerations. 
Pre-requisite : ME 3740 
Co-requisite : 
Text Books 
Yogesh Jaluria, “Design and Optimization of Thermal 
Systems”, CRC Press – Taylor & Francis Group, Last Edition. 

ME 4791 Desalination Plants 
 3(3,1,0) 

Comparison of different desalination systems. Devel- 
opment of desalination processes. characteristics of 
varies systems. System design and selection, intake and 
disposal. Water pretreatment, post treatment processes. 
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Corrosion and material selection. Detailed discussion and 
analysis of design, maintenance. Energy requirements 
and economics of the major processes of desalination 
such as distillation, reverse osmosis, and electrodialysis. . 
Pre-requisite : ME 4741 
Co-requisite : 
Text Books 

.D. Howe, “Fundamentals of Water Desalination”, Marcel 
Dekker, Last Edition 

ME 4831 Aerodynamics 
3(3,1,0) 

Development of the fundamental equations of incom- 
pressible frictionless flow. Concepts of circulation, vorticity, 
irrotationality, stream function, and velocity potential. 
Two-dimensional low speed airfoil theory. Lift and moment 
calculations for the infinite span wing. Empirical airfoil 
data for real airfoils. Thin airfoil theory. Three-dimensional 
effects. Flow distribution. Prandtl’s wing theory. Induced 
drag. The elliptic lift distribution. The general lift distribution. 
Pre-requisite : MATH 2030, ME 3851 
Co-requisite : 
Text Books 

John D. Anderson, “Fundamentals of Aerodynamics”, 
McGraw Hill Higher Education, Last Edition. 

 
ME 4841 Introduction to Computational Fluid 
Dynamics             3(3,1,0) 

Applied numerical analysis, including solution of linear 
algebraic equations and ordinary and partial differential 
equations. Modeling of physical processes, including fluid 
flow and heat and mass transfer. Use of general purpose 
computer codes, including commercial computational 
fluid dynamics software packages. 
Pre-requisite : ME 3740, ME 3851 
Co-requisite : 
Text Books 

Anil W. Date, “Introduction to Computational Fluid Dynamics”, 
Cambridge University Press, Last Edition. 

ME 4711 Solar Energy Systems Design 
         3(3,1,0) 

Fundamentals of solar radiation. Methods of solar radia- 
tion collection. Flat plate and focusing collector analysis. 
Component design. Solar energy storage, systems 
including solar hot water, space heating and cooling. 
Distillation and thermal power conversion. Introduction 
to photovoltaic systems. 
Pre-requisite : ME 3740 
Co-requisite : 
Text Books 
Norman C. Harris, “Solar Energy Systems Design”, John 
Wiley & Sons, Last Edition 

 
ME 4771 Design of Refrigeration & Air Condi. 
System          3(3,1,0) 

Basic definitions and concepts. Review of psychometrics. 
Analysis of inside and outside design conditions. Basic 
cooling load analysis. Residential and Non-residential 
cooling load. Duct and Pipe sizing. Fans. Air-conditioning 
systems. Review of vapor compression and absorption 

cycles. Compressors. Condensers. Evaporators. Expansion 
devices. Refrigerants. Cooling towers. Components of an 
absorption cycle. Design of thermal distribution systems. 
Component selection and control. 
Pre-requisite : ME 3740, ME 4751 
Co-requisite : 
Text Books 

- Faye C. McQuiston, Jerald D. Parker, and Jeffrey D. 
Spitler, “Heating, Ventilating and Air Conditioning Analysis 
and Design”, Wiley & Sons, Last Edition 
- Melvin A. Ramsey, “Tested Solutions to: Design Problems 
in Air Conditioning and Refrigeration”, Industrial Press, 
Last Edition 

ME 4851 Thermal–fluid Systems 
   3(3,1,0) 

Introduction to thermal-fluid systems. Equation of: conti- 
nuity, Momentum and Energy. Introduction to viscous fluid 
flow. Analysis and design of integrated systems involving 
simultaneous application of thermodynamics, heat transfer, 
and fluid mechanics. Applications to power generation, 
vehicle engineering, materials processing, environmental 
control, and manufacturing. Design of piping systems. 
Performance and selection of pumps, compressors and 
fans. Estimating heating and cooling loads in buildings. 
Selection of thermal-fluid system components. 
Pre-requisite : ME 3740, ME 3851 
Co-requisite : 
Text Books 
- Introduction to Thermal Systems Engineering: Thermody- 
namics, Fluid Mechanics, and Heat Transfer, by Michael 
J. Moran, Howard N. Shapiro, Bruce R. Munson, David P. 
DeWitt, 2002, John Wiley & Sons, Inc.,. 
- Fundamentals of Thermal-Fluid Sciences (4th edition) 
by Yunus Cengel, Robert Turner, John Cimbala, 2011, 

ME 4861 Turbulent Flow 
         3(3,1,0) 

Fundamentals of turbulent flows. The basic equations 
and the characteristic scales. Statistical description of 
turbulence. Review of experimental results on the statistics 
and structure of turbulent flows. Methods for calculation 
of turbulent flows. The problem of closure. Semi-empirical, 
phenomenological and analytical theories of turbulence. 
Large-eddy and direct simulations of turbulence 
Pre-requisite : ME 3851 
Co-requisite : 
Text Books 
- “Turbulent Flows”, Stephen B. Pope, Cambridge University 
Press, Last Edition. 
- Peter S. Bernard & James M. Wallace, “Turbulent Flow: 
Analysis, Measurement and Prediction”, Wiley & Son, Last 
Edition 
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D- Mechatronics Elective 

Courses (4) 

 
EE 3101 Electronics 

              2(2,1,0) 

PN junction diode: basic structure, I-V characteristics, large 
and small-signal models. Bipolar Junction Transistor (BJT): 
basic structure, modes of operation, dc biasing, dc and 
small-signal models, single stage BJT amplifiers. Field-Effect 
Transistors (FET): structure and operation of enhancement 
MOSFET, characteristics, dc biasing. 
Linear and nonlinear op-amp applications: inverting and 
non-inverting amplifiers, integrator, difference amplifier. 
Differential amplifier. Current Mirror. Negative and positive 
feedback. 
Pre-requisite : EE 3080 
Co-requisite : 
Text Books 
Sedra and Smith, “Microelectronic Circuits”, Oxford Univer- 
sity Press, Last Edition 

EE 3111 Electronics Lab. 
                    1(0,0,2) 

Introduction to the lab tools. I-V characteristics of diode. 
Clipping circuits using diodes. Rectification using diodes. 
Zener diode and regulators. BJT dc biasing. CE BJT ampli- 
fier. MOSFET dc biasing. CS MOSFET amplifier. Linear 
applications of op-amp 
Pre-requisite : EE 3080 
Co-requisite : EE 3101 
Text Books 
Sedra and Smith, “Microelectronic Circuits”, Oxford Univer- 
sity Press, Last Edition. 

EE 4101 Actuators and Power Electronics 
          3(3,1,0) 

Review of circuit analysis & basic electromagnetic theory. 
Power electronics: power electronics circuits, H bridges, 
PWM control, interfacing, power amplifiers. Applications in 
power systems : DC servo & stepper motors, AC synchro- 
nous & induction motors. Typical speed and torque control 
techniques of motors. Analysis, design, and applications 
of power converters. 
Pre-requisite : EE 3101 
Co-requisite : 
Text Books 
- Hart, “Introduction to Power Electronics”, Prentice Hall, 
Last Edition. 
- Chapman, “Fundamentals of Electric Machinery”, 
McGraw Hill, Last Edition. 

ME 4641 Electric Robotics and automation 
         3(3,1,0) 

Introduction. Robot arm kinematics (direct kinematics 
and inverse kinematics problem). Differential kinematics 
(Jacobean Analysis) and statics. Dynamics of robot 

manipulators (Lagrange formulation and Newton Euler 
Formulation). Trajectory planning and motion control 
of robot manipulators. Actuators and sensors used in 
robotic systems. 
Pre-requisite : ME 3601 
Co-requisite : 
Text Books 
John J. Craig, “Introduction to Robotics: Mechanics and 
Control”, Prentice Hall, Latest Edition. 

EE 3581 Introduction to Microprocessor 
System 

  2(2,1,0) 

Number systems, logic gates. Boolean algebra. Karnaugh 
maps and combinational logic design. Sequential logic 
and state machines. Microcomputer structure and 
operation. I/O and interfacing circuits, counters, timers. 
Assembly language programming. Addressing modes. 
Microprocessor system architecture: buses, memories, 
peripheral connections, parallel, serial, analog interfaces, 
data communications, testing and debugging, device 
drivers. 
Pre-requisite : EE 3151 
Co-requisite : 
Text Books 
- Triebel and Singh., “The 8088 and 8085 Microproces- 
sors”, Prentice Hall, Last Edition. 
- B. Brey, “The Intel Microprocessors”, Prentice Hall, Last 
Edition. 

 
EE3591 Introduction to Microprocessor System 
Lab.       1(0,0,2) 

Machine language and Assembler programming. Design 
and application of digital systems for data collection and 
control of pneumatic and hydraulic machine systems. 
Laboratory work includes the use of microcomputers. 
Pre-requisite : EE 3151 
Co-requisite : EE 3581 
Text Books 
- Triebel and Singh., “The 8088 and 8085 Microproces- 
sors”, Prentice Hall, Last Edition. 
- B. Brey, “The Intel Microprocessors”, Prentice Hall, Last 
Edition. 

 
EE 4571 Introduction to Industrial Control 
System     2(2, 1,0) 

Evolution and types of control systems, centralized control, 
direct digital control (DDC), distributed control systems 
(DCS), field buses, PID control: tuning methods and refine- 
ments, auto-tuning principles and implementation, avail- 
able industrial PID controllers and their operation. Feed 
forward, cascade, ratio, selective, split range, time-delay 
compensation, sequence control, Programmable logic 
Controllers architecture, Input/output devices, Input/output 
process and addressing, programming using ladder 
diagram, Internal relays, Timers, Counters, Shift registers, 
Data handling, Instruction list, function block diagram, 
applications, test and debugging 
Pre-requisite : ME 3601 
Co-requisite : 
Text Books 
- D.E. Seborg, T.F. Edgar, D.A. Mellichamp, “Process 
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Dynamics and Control”, John Wiley and Sons Last Edition. 

- C. D. Johnson., “Process Control Instrumentation 
Technology”, Prentice Hall, Last Edition. 

 
EE 4581 Introduction to Industrial Control 
System Lab 

          1(0, 0,2) 

Laboratory work includes microcomputer and PLC 
programming. 
Pre-requisite : 
Co-requisite : EE 4571 
Text Books 
- D.E. Seborg, T.F. Edgar, D.A. Mellichamp, “Process 
Dynamics and Control”, John Wiley and Sons Last Edition. 
- C. D. Johnson., “Process Control Instrumentation 
Technology”, Prentice Hall, Last Edition. 

 
ME 4661 Hydraulic Components and Servo 
Technology Systems        3(3,1, 0) 
Hydraulic Systems and Components. Hydraulic Fluids. 
Symbols hydraulics. Hydraulic motor with load. Additional 
components: filters, tanks, hoses and pipes, accumulators. 
sealing elements. Hydraulic position servo. Oil Hydraulics 
systems (types, losses, load sensing). Hydro-mechanically 
controlled Oil Hydraulic systems. Electro-Hydraulic Servo 
Systems. Control Systems. Servo motor: construction and 
working principles, mathematical model of servo motor, 
power electronics for servo motor. H-Bridge and Pulse 
Width Modulation (PWM). Voice coil motor. Magnetic fields. 
Brushless servo motors, construction and working princi- 
ples. Types of screws and construction/working principles, 
choice of screw with respect to motor and load, choice 
of lead ratio with respect to motor and load, leadscrew 
stiffness, types of tensioning of leadscrews. 

Pre-requisite : ME 3851, EE 3080 
Co-requisite : 
Text Books 
- Herbert E. Merritt, “Hydraulic Control Systems”, John Wiley 
& Sons, Last Edition. 
- SabriCetinkunt, “Mechatronics”, John Wiley & Sons, Last 
Edition. 

EE 3151 Introduction to Logic Design 
                                                               2(2, 1,0) 

Number systems, Boolean algebra and logic gates, 
simplification of Boolean functions. Combinational logic 
circuits design and analysis. MSI and PLD components. 
Introduction to synchronous sequential logic. Flip flops. 
Analysis of clocked sequential circuits. State reduction 
and assignment. Design of synchronous sequential circuits 
and PLA’s. 
Pre-requisite : EE 3080 
Co-requisite : 
Text Books 
Moris, “Digital Design”, Prentice Hall, Last Edition 

EE 3161 Introduction to Logic Design Lab. 
          1(0,0,2) 

Familiarization with logic circuits laboratory. Introduction 
to logic gates. Implementation of Boolean functions using 
AND and OR gates, NAND and NOR implementation, XOR 

and adderss. Design of combinational circuits. Flip-flops. 
Design of sequential circuits. Sequential PLA’s. 
Pre-requisite : 
Co-requisite : EE 3151 
Text Books 
Moris, “Digital Design”, Prentice Hall, Last Edition 

 

EE 4591 Design of Smart Mechanisms 
    3(3,1, 0) 

Design of reprogrammable multiple-degree-of-freedom 
architectures. The course addresses various mechanical 
configurations and stresses the integrated design approach 
includes sensing/actuation/control architecture and control 
software. Introduction to the current intelligent system 
concepts. An overview of different learning schemes 
including: Decision Tree, Bayesian, Inductive, Analytical 
and Rule-based Learning. Neural Nets, Genetic Algorithms 
and Reinforcement Learning. 
Pre-requisite : 
Co-requisite : 
Text Books 

- Klaus Truemper, “Design of Logic-based Intelligent 
Systems”, John Wiley & Sons, Last Edition. 
- Bart Kosko, “Neural Networks and Fuzzy Systems: A 
Dynamical Systems Approach to Machine Intelligence”, 
Prentice Hall, Last Edition. 

EE 3571 Microsystems Technology 
3(3,1, 0) 

Physical principles. Design and micro-fabrication technolo- 
gies pertinent to input (sensor) and output (actuator) 
devices for multimedia applications such as video 
imaging devices, micromirror projection displays, and 
micro-electro-mechanical systems. 
Pre-requisite : EE 3151 
Co-requisite : 
Text Books 
Jumana Boussey, “Microsystems Technology: Fabrication, 
Test & Reliability”, ISTE Publishing Company, Last Edition. 

EE 3031 Electromagnetic field 
3(3,1, 0) 

Review to vector calculus. Electrostatic fields. Gauss’s 
law and divergence. Electric potential. Dielectrics and 
capacitance. Poisson’s and Laplace’s equations. Charge 
images. Current density and conductors. Magnetostatic 
fields. Biot–Savart and Ampere’s laws. Curl and Stoke’s 
theorem. Magnetic materials and circuits. Self and mutual 
inductances. Energy in static Fields. 
Pre-requisite : PHYS 1040, MATH 2030 
Co-requisite : 
Text Books 
Sadiku, “Elements of Electromagnetics”, Oxford, Last Edition 

 
 
 
 
 

. 
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E- Non Destructive Testing 

(NDT) Elective Courses 

(5) 

ME 3211 Principles and Applications of NDT 
         2(2,0, 0) 

Introduction to the fundamentals and applications of 
non destructive examination. Nondestructive Examination 
Methods: Ultrasonic, magnetic particle, liquid penetrant, 
acoustic emission, Eddy current, radiography. Qualifica- 
tion and Certification of NDT Personnel. 
Pre-requisite : 
Co-requisite : 
Text Books 

Chuck Hellier, “Handbook of Nondestructive Evaluation”, 
McGraw-Hill, Last Edition. 

ME 3221 Radiation Safety 
           1(1,0,0) 

Fundamentals of radiation physics, biological effects 
of radiation, origin of penetrating radiation, maximum 
permissible doses, production and characteristics of x-rays. 
Fundamentals of radiation protection: time, distance, 
shielding, emergency situations, radiation measurements 
and instrumentation, provincial regulations, regulations 
of the Atomic Energy Control Board, transportation of 
radioactive materials. 
Pre-requisite : 
Co-requisite : 
Text Books 

- Bruce Gordon, Daniel Farb. “Occupational Radiation 
Safety Guidebook”, University Of Health Care, Last Edition. 
- George N. Hamawy,”A Brief Introduction to Radiation 
Safety”, Wheatmark, Last Edition.. 

ME 3231 Visual Testing level 1 & 2 
         1(1,0,0) 

Fundamentals of visual testing to include visual limita- 
tions. Inspector responsibilities. Codes and standards. 
Weld joint geometry. Welding terminology. Welding/NDT 
symbols. Destructive testing. 
Pre-requisite : 
Co-requisite : 
Text Books 

British Steel Castings Research Association, “Recom- 
mended Procedure for the Non-destructive Testing of 
Steel Castings by Visual Examination, Acid Pickling and 
Etching, Pressure Testing and Penetrant Flaw Detection”, 
Steel Castings, Last Edition. 
. 

ME 3241 Liquid Penetrate Testing level 1 & 2 
           1(1,0,0) 

Brief history of liquid penetrant inspection. Basic principles of 
liquid penetrant inspection. Basic steps of liquid penetrant 
processing. Types of penetrants in current use. Steps to 
follow when using different processes. Advantages and 

disadvantages of various processes. Inspection, inter- 
pretation and evaluation. System controls (equipment, 
penetrants, emulsifiers, developers, cleaners). Liquid 
penetrant test equipment and accessories. Inspection 
procedures and standards. 
Pre-requisite : 

Co-requisite : ME 3211 
Text Books 
- Hemelrijck, “Non Destructive Testing”, Taylor & Francis, 
Last Edition. 
- British Steel Castings Research Association, “Recom- 
mended Procedure for the Non-destructive Testing of 
Steel Castings by Visual Examination, Acid Pickling and 
Etching, Pressure Testing and Penetrant Flaw Detection”, 
Steel Castings, Last Edition. 

ME 4211 Magnetic Particle Testing 
level 1 & 2 1(1,0,0) 

History of magnetic particle inspection. Basic principles of 
magnets and magnetic fields. Materials associated with 
magnetic fields. Magnetic field direction and discontinuity 
detection. Magnetization and electric currents. Basic steps 
of magnetic particle inspection: Selecting the proper 
magnetization method, inspection materials, demag- 
netization, equipment Types, following written procedures. 
Pre-requisite : ME 3211 
Co-requisite : 
Text Books 

- M.J. Lovejoym, “Magnetic Particle Inspection: A Practical 
Guide”,Springer, Last Edition. 
- J. Blitz, “Electrical and Magnetic Methods of Non-destruc- 
tive Testing (Non-Destructive Evaluation Series)”, Springer, 
Last Edition. 

 
ME 4221 Laboratory of Visual Testing, Liquid 
Penetrant 
& Magnetic Particle 

    1(0,0,2) 

Use and maintain a variety of visual enhancing test equip- 
ment, practice Liquid Penetrant and Magnetic Particle 
techniques. 
Pre-requisite : ME 3231, ME 3241, ME 4211 
Co-requisite : 
Text Books 
- British Steel Castings Research Association, “Recom- 
mended Procedure for the Non-destructive Testing of 
Steel Castings by Visual Examination, Acid Pickling and 
Etching, Pressure Testing and Penetrant Flaw Detection”, 
Steel Castings, Last Edition. 
- Hemelrijck, “Non Destructive Testing”, Taylor & Francis, 
Last Edition. 
- M.J. Lovejoym, “Magnetic Particle Inspection: A Practical 
Guide”,Springer, Last Edition. 
- J. Blitz, “Electrical and Magnetic Methods of Non-destruc- 
tive Testing (Non-Destructive Evaluation Series)”, Springer, 
Last Edition. 

ME 4231 Ultrasonic Testing level 1 & 2 
    2(2, 0,0) 

Introduction. Basic theory. Fundamental properties of 
ultrasound. Generation of ultrasonic waves. Test material 
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characteristics. Sound beam characteristics. Angular 
incidence. Ultrasonic inspection techniques. Ultrasonic 
testing equipment. Ultrasonic reference blocks. Inspected 
part variations. Discontinuity variations. Fundamentals 
of pulse echo. Practical consideration of sound velocity. 
Acoustic impedance and practical considerations. Practical 
consideration of pulse repetition frequency (prf). Behav- 
iour of sound energy at point of reflection and refraction. 
Refraction index. Construction of a typical transducer 
catalogue. Transducer technology. Beam physics. 
Pre-requisite : ME 3211 
Co-requisite : 
Text Books 
Lawrence C. Lynnworth, “Ultrasonic Measurements for 
Process Control: Theory, Techniques, Applications”, 
Academic Press, Last Edition. 

 
ME 4241 Laboratory of Ultrasonic Testing 
level 1 & 2          1(0,0,2) 

Applied Ultrasonic Testing. Calibration of instrumentation. 
Interpretation of codes and specifications in common use. 
Pre-requisite : ME 3211 
Co-requisite : ME 4231 
Text Books 
Lawrence C. Lynnworth, “Ultrasonic Measurements for 
Process Control: Theory, Techniques, Applications”, 
Academic Press, Last Edition. 

ME 4251 Radiography level 1 & 2 
2(2, 0,0) 

History and use of penetrating radiation. Advantages and 
disadvantages of industrial radiography. Comparison with 
commonly used NDT techniques. Fundamentals of radiation 
physics. Origin of penetrating radiation. X-ray production, 
X-ray beam characteristics, high energy X-ray sources, 
mathematical factors governing X-ray exposures, X- and 
Gamma-ray exposure charts. Radioactivity. Radiation 
measurement. Radiographic image quality. Radiographic 
film and processing. Specimen techniques. 
Pre-requisite : ME 3211, ME 3221 
Co-requisite : 
Text Books 
- American Industrial Radium and X-Ray Society, “Industrial 
radiography and non-destructive testing”, Last Edition. 
- James H Bly, “Non-destructive testing by radiography 
(SAE)”, Society of Automotive Engineers, Last Edition. 

 
ME 4261 Laboratory of Radiography level 1 & 
2   1(0,0,2) 

Applied radiographic inspection: use of X-ray exposure 
charts, use of Gamma-ray slide rule calculator, use of 
X- and Gamma-ray equipment and accessories, film 
processing. Documentation practical radiography: 
preparation of X- and Gamma-ray exposure charts, 
developing techniques and producing radiographs of 
welds in aluminum and carbon steel plate and pipe, 
manual processing, preparation of procedures, refer- 
ence radiographs.. 
Pre-requisite : ME 3211, ME 3221 
Co-requisite : ME 4251 
Text Books 

- American Industrial Radium and X-Ray Society, “Industrial 
radiography and non-destructive testing”, Last Edition. 
- James H Bly, “Non-destructive testing by radiography 
(SAE)”, Society of Automotive Engineers, Last Edition. 

 
ME 4271 Weld Inspection and Quality Control
      2(2, 0,0) 

Design: Drawings and symbols, design concepts, codes 
specifications and standards. Materials: Base metals, 
welding consumables, welding metallurgy. Production: 
preparation for welding, production methods, health 
and safety, elements of supervision. Welding: Processes, 
welding equipment, welding consumables, distortion and 
stress. Quality Assurance: Basic quality assurance systems, 
Basics of quality control, Non Destructive Examination, 
acceptance criteria. Qualifications: Welders, equipment, 
procedures, materials, inspectors, NDT technicians, welding 
companies.. 
Pre-requisite : ME 4221, ME 4241 
Co-requisite : ME 4261 
Text Books 

- American Welding Society, “Guide for Nondestructive 
Inspection of Welds”, American Welding Society, Last 
Edition. 
- Harrison M. Wadsworth , Kenneth S. Stephens & A. 
Blanton Godfrey, “Modern Methods For Quality Control 
and Improvement”, Wiley, Last Edition. 
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Industrial Engineering Program 
 
 

Our strategy 
 

IE Student Outcomes 

SO1. an ability to identify, formulate, and solve 
complex engineering problems by applying principles 
of engineering, science, and mathematics. 
SO2. an ability to apply engineering design to 
produce solutions that meet specified needs with 
consideration of public health, safety, and welfare, as 
well as global, cultural, social, environmental, and 
economic factors. 
SO3. an ability to communicate effectively with a 
range of audiences. 
SO4. an ability to recognize ethical and professional 
responsibilities in engineering situations and make 
informed judgments, which must consider the impact of 
engineering solutions in global, economic, 
environmental, and societal contexts. 
SO5. an ability to function effectively on a team 
whose members together provide leadership, create a 
collaborative and inclusive environment, establish 
goals, plan tasks, and meet objectives. 
SO6. an ability to develop and conduct appropriate 
experimentation, analyze and interpret data, and 
use engineering judgment to draw conclusions. 
SO7. an ability to acquire and apply new 
knowledge as needed, using appropriate learning 
strategies. 

IE Program Goals and Objectives 

Industrial Engineering Program prepare its graduates to: 
 Objective1: Equipping the students with the 

appropriate knowledge, skills, and tools to design, 
operate and analyze industrial production systems. 

 Objective2: Impeding in industrial engineering 
graduate besides leadership and long-life learning 
behaviors, the understanding of industrial 
engineering profession, ethics, and responsibilities. 

 
 
 

 
 

 Objective3: Maintaining high quality faculty 
members, teaching assistants, technicians, and 
laboratories. 

 Objective4: Promoting continuous engagement 
of industrial engineering students in community 
and industry. 

 Objective5: Strengthen the relation with 
government, public and private sectors by 
organizing conferences and symposia, 
delivering short courses and seminars, 
promoting consultancy, and providing 
professional laboratory services. 

 Objective6: Professional development and 
research work by encouraging scientific 
publishing and active participation in 
professional conferences and meetings. 

Plan of Study 

The student should complete 162 Credit Hours for 
graduation. The Industrial Engineering program 
contains three modules (Table 1): 
 The first module comprises 12 Credit Hours 

and this module is required from all students in 
Prince Sattam bin Abdulaziz University in all 
colleges and these Credit Hours are called 
University Requirements. 

 The second module includes 63 Credit Hours 

and this module is required from all students 
in College of Engineering in Al-Kharj, and these 
Credit Hours are called College Requirements. 

 The third module involves 87 Credit Hours and this 

module is required from all students in Industrial 
Engineering program and these Credit Hours 
are called Industrial Engineering Program 
Requirements. 
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Table1: Distribution Credit Hours for the B. Award in Industrial Engineering 

 

Requirements Credit Hours 

 

University 

Requirements 

(12 Cr. Hr.) 

Islamic Science 8 

Arabic Language 4 

 

 

College 

Requirements 

(63 Cr. Hr.) 

 

 

English Language  14 

Mathematics 18 

Physics 8 

Chemistry 4 

Computer 6 

Statistics 3 

General 
Engineering 

10 

Department 

Requirements 

(87 Cr. Hr.) 

Compulsory 75 

Electives 12 

Practical Training ----- 

Total 162 

 
 

The program Industrial Engineering Program requires 87 credit hours and is divided as follows: 
 

 The first part comprises the Core courses covering 75 Credit Hours and which are Obligatory for all 
students in the Industrial Engineering Program. This core consists of 6 credit hours covering general courses 
(Table 4a), 8 credit hours covering other program courses (Table 4b), and 61 as obligatory IE courses 
(Table 4c) which provide knowledge and skills considered essential for industrial engineers. These include 
group projects, a technology assessment project and individual research and design projects. A wide 
range of courses ensure that each student is exposed to most aspects of state-of-the art technology in 
Industrial Engineering areas. 
 

 The second part comprises the Elective Courses. All students should cover 12 Credit Hours from the 
courses given in the electives list (Table 4d). 
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Table (4a): General Courses offered within the IE Program Requirement. 

 

Course No. Course Title Credit  Hours Prerequisite Co-requisite 

GEU 2100 
Engineering 

Mechanics 
3 

MATH1060 MATH 

1070 
  

MATH 2440 Linear Algebra 3 
MATH 1070 MATH 

1060 
  

Total Credit Hours 6     

 
 

Table (4b): Other Program Courses offered within the IE Program Requirement. 

 

Course No. Course Title Credit  Hours Prerequisite 
Co-

requisite 

EE 3080 Electrical Machines 3 PHYS 1040 MATH 1060   

ME 3290 Thermal and fluid 3 PHYS 1040   

ME 3570 Mechanics of Materials 2 GEU 2100   

Total Credit Hours 8     
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Table (4c): Obligatory Industrial Engineering Courses offered within the Program 
Requirement. 

 

Course 

No. 
Course Title 

Credit  

Hours 
Prerequisite Co-requisite 

IE 2330 
Principles of Manufacturing 

Processes 
1 None   

IE 2340 
Principles of Manufacturing 

Processes Lab 
1 None   

IE 2141 
Industrial Operations 

Management 1 
3 

GEU 3201 MATH 

1060 
  

IE 2511 Manufacturing  Materials 3 
PHYS 1040 CHEM 

1010 
  

IE 2221 Industrial Operations Analysis 1 3 
MATH 1070 CO 

1090 
  

IE 2521 Manufacturing Processes 1 3 

IE 2511  IE 2330 

IE 2340  GEU 1021 

  

IE 3141 Industrial Operations Management 2 3 IE 2141 IE 2221 

IE 3391 Quality Engineering 3 GEU 3201 IE 3521 

IE 3521 Manufacturing Processes 2 4 IE 2521   

IE 3331 
Design and Analysis of 

Experiments 
3 GEU 3201   

IE 3411 Human Factors Engineering 3 None IE 3331 

IE 4491 Safety Engineering 3 None IE 3411 

IE 3421 Work Analysis and Design 3 IE 2521   

IE 3371 Automatic Control systems 3 

MATH 2040 

CS 1090 

  

IE 3221 Industrial Operations Analysis 2 3 IE 2221   

IE 3601 CAD/CAM 3 IE 3521   

IE 4611 
Computer Integrated 

Manufacturing 
3 IE 3601 IE 4500 

IE 4500 Industrial Facility Design 3 IE 3421   

IE 4911 Senior Design Project (1) 2 Complete 125 C.H.   

IE 4321 Industrial System Simulation 3 IE 3141   

IE 4711 Manufacturing Systems 3 IE 4611 IE 4381 

IE 4921 Senior Design Project 2 2 IE 4911   

IE 4991 Practical Training   Complete 96 C.H.   
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Table (4d): Elective Industrial Engineering Courses offered within the Program 
Requirement. 

 

# 
Course 

No. 
Course Title 

Credit hours 

(LT, TU, 

LB) 

Level Prerequisite Co-requisite 

1 IE 3011 
Product Design & 

Innovation 
2 (2, 1, 1) 8 IE 3391 IE 3601 

2 IE 4381 Engineering Reliability 3 (3, 1, 0) 
8 or 9 or 

10 
IE 3141   

3 IE 3341 
Industrial Stochastic 

Systems 
3 (3, 1, 0) 

8 or 9 or 

10 

GEU 3201 

  
  

4 IE 3241 Queuing Systems 3 (3, 1, 0) 
8 or 9 or 

10 

GEU 3201 

  

  

5 IE 3151 Dynamic Forecasting 3 (3, 1, 0) 
8 or 9 or 

10 

GEU 3201 

  

  

6 IE 4391 
Maintenance and 

Replacement Policies 
3 (3, 1, 0) 

8 or 9 or 

10 

IE 3141 

GEU 3201 
  

7 IE 4371 
Material Handling and 

Packaging 
3 (3, 1, 0) 

8 or 9 or 

10 

IE 3141 

GEU 3201 
  

8 IE 3351 
Productivity Engineering 

and Management 
3 (3, 1, 0) 

8 or 9 or 

10 

IE 3391 

IE 3141 

  

9 GEU3021 
Industry and 

Environment 
2 (2, 1, 0) 9     

10 IE 4721 
Sequencing and 

Scheduling 
3 (3, 1, 0) 9 or 10 

IE 3221 

IE 3521 
  

11 IE 3231 Decision Analysis 3 (3, 1, 0) 9 or 10 

GEU 3201 

IE 3221 

  

12 IE 4231 Optimization Methods 3 (3, 1, 0) 9 or 10 

IE 3221 

  

  

13 IE 4051 
Manufacturing Cost 

Analysis 
3 (3, 1, 0) 9 or 10 GEU 4010   

14 IE 4621 
Industrial Information 

Systems 
2 (2, 1, 1) 10 IE 3141   
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Recommended Semester Schedule-Curriculum of 
Industrial Engineering Program 
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Courses Description 
 

Industrial Engineering Core Courses 

GEU 2100 Engineering Mechanics   
                                                         3(3,1,0) 
Forces and moments for planar systems. Basic 
equilibrium conditions. Centroids. Friction; area and 
mass moments of inertia. Kinematics of a particle: 
rectilinear and curvilinear motion. Kinetics of particles: 
Newton's law, work and energy. Kinematics of a rigid 
body in plane motion: Relative velocity and 
acceleration. Kinetics of a rigid body in plane motion: 
translation, fixed axis rotation, general motion, work and 
energy. 
Prerequisites: MATH 1060, MATH 1070                                                       

 

IE 2330  Principles of Manufacturing 
Processes                                         1(1,0,0) 
Introduction: Industrial safety, Function and 
planning of workshop. Properties of materials and 
their applications. Workshop metrology. Basic 
bench work operations. Machining operations: 
Tools, equipment and machinery used in basic 
workshop processes: Turning, Milling, Grinding, 
Drilling, Shaping, Forging, sheet metal-work. 
Welding processes: gas welding, arc welding, 
brazing and soldering. Casting processes: sand 
casting, die casting. 
Prerequisites: None 
 

 
E 2341 Principles of Manufacturing 
Processes Lab                                  
                                                    1(0,0,1) 
Workshop metrology. Basic bench work 
operations. Machining operations: turning, 
milling, grinding, Drilling, Shaping. Welding 
processes: gas welding, arc welding, brazing 
and soldering. Casting processes: sand 
casting, die casting. 
Prerequisites: None 
Co-Requisite: IE 2331 
 
 
IE 2511  Manufacturing  Materials                         
                                                   3(2,1, 1) 
Material classifications. Properties of materials. 
Iron and steel production and application. 
Aluminum production and application, Plastic 
production and application. Ceramic 
production and application 
Prerequisites: PHYS 1040, CHEM 1010 
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EE 3080  Circuits and Electrical Machines   
                                                         3(3,1,0) 
Electrical quantities & units, Circuit elements and 
laws, Network theorem, Nonlinear networks-AC 
Circuits : Phasors, Circuit analysis, Frequency 
response, Resonance -Transformers (construction, 
types, operation, equivalent circuit); Synchronous 
machines (construction, generator performance, 
motor characteristics, starting); induction 
machines (construction, three phase motor: types, 
operation, equivalent circuit, starting speed 
control); Introduction to DC machines Electric  
Application 
Prerequisites: PHYS 1040, MATH 1060 
 
IE 2141 Industrial Operations Management 
(1)                                                   3(3,1,0)  
Introduction of production management and 
analysis. Planning functions and tools: 
Forecasting methods, capacity planning, 
organizing and staffing. Planning Techniques: 
aggregate planning, Job-shop scheduling, 
project planning. Control Function: inventory 
control, quality control. Flow-line balancing. 
Prerequisites: GEU 3201, MATH 1060 
 
 
ME 3570  Mechanics of Materials        
                                                        2(2,1,0)                                                                
Mechanical and thermal stresses and strains; 
Stress-strain relations; Mechanical behavior of solid 
bodies  Shear and bending moments in beams; 
Stresses in beams; Torsion of shafts; Combined 
loadings; Analysis of plane stress and plane strain; 
Theories of failures; Deflection of beams; Energy 
methods,  Stability of axially loaded beams 
(columns). 
Prerequisites: GEU 2100 
 
ME 3290 Thermal & Fluid                   
                                                         3(3,1,0)                                                                             
First and second law of thermodynamics; 
Properties of ideal gases and vapors. Carnot and 
reversed Carnot cycles. Rankine cycle. Air 
standard cycles: Vapor power and reversed 
cycles. Basics of Fluid Mechanics. Conduction and 
convention heat transfer. 
Prerequisites: PHYS 1040 
 
IE 2521 Manufacturing processes (1)                                                              
                                                         3(3,1,1)                                                                         
Morphology of manufacturing process: 
Fundamental theory of metal forming. Metal 
forming processes: Welding and welding 
processes, Casting and casting processes. 
Prerequisites: IE 2511, IE 2331, IE 2341, GEU 1021 

IE 2221 Industrial Operations Analysis (1)             
                                                    3(3,1,0) 
Introduction to operations research. Linear 
programming modeling and selected 
engineering and industrial applications. 
Graphical solutions of linear programs. The 
theory of simplex method. Sensitivity analysis 
and shadow prices. Duality theory. Special 
types of linear programs: Transportation 
problem and assignment problem. Network 
analysis: Shortest path, minimum spanning 
tree, and maximum flow and minimum cut 
problems. Goal Programming.  
Prerequisites: MATH 1070, CO 1090 
 
IE 3141  Industrial Operations 
Management (2)                          
                                                    3(3,1,0)            
Forecasting and aggregate planning. Master 
production scheduling and Material 
Requirement planning. Inventory and 
capacity planning: Definitions, ABC inventory 
systems, EOQ models, order policies, EMQ 
models, uncertainty, JIT inventory, capacity 
planning, and theory of constraints. Job shop 
scheduling: Job shop processes, issues and 
assumption, the single machine model, the 
parallel machine model, the flow shop, and 
the general job shop; Manpower scheduling. 
Line Balancing: definition, and line balancing 
algorithms. 
Prerequisites: IE 2141 
Co-Requisite:  IE 2221 
 
 
IE 3391   Quality Engineering  
                                                    3(2,1,1)             
Introduction to quality control: Fundamentals 
of statistics for quality control, the basic 
concepts of quality. Control charts for 
variables; Control charts for attributes. 
Processes capability. Acceptance sampling. 
Design quality into products so as to satisfy 
both internal and external customers. Methods 
of quality improvement; Quality costs; An 
appreciation of the functions served by a 
quality management system: Introduction to 
Total Quality Management (TQM), Six Sigma, 
Balance Score Card (BSC), ISO 9001, and 
Kazien. 
Prerequisites: GEU 3201 
 Co-Requisite:  IE 3521 
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IE 3521   Manufacturing Processes (2)                                                          
                                                        4(4,1,1) 
Cutting mechanisms: Material removal operations, 
Tool materials and geometry, Cutting tools 
assembly techniques. Effects of cutting variables 
on machining operations. Effects of machining 
parameters on machine tool elements. Non-
traditional machining. Process design selection. 
Prerequisites: IE 2521 

 

IE 3331   Design and Analysis of Experiments                                                 
                                                         3(3,1,0) 
Introduction. Hypothesis Testing and Simple 
Comparative Experiments. Experiments with a 
Single Factor: Analysis of Variance, Randomized 
Complete and Incomplete Blocks Designs. 
General Factorial Designs. 2k Factorial Designs; 
Introduction to SPSS version 13. 
Prerequisites: GEU 3201 

 

IE 3411   Human Factors Engineering                                                           
                                                         3(2,1,1) 
Introduction: Human-Machine systems, 
Information Input and Processing. Human 
Capabilities: Hearing, Vision, and Psychomotor 
Skills. Human-Machine Interfaces: Display Design; 
Control Design, Feedback and Control, Hand Tools 
and Devices, Workplace Design. Environmental 
and Thermal Factors: Lighting, Air Pollutants, Noise, 
Vibration. Physical Work and Manual Materials 
Handling: Work-Related Musculoskeletal Disorders, 
Ergonomic work assessment techniques, Design 
Applications. 
Prerequisites: None 
Co-Requisite:  IE 3331 
 

E 4491  Safety Engineering                                                                                        
                                                     3(3,1,0) 
ntroduction. Risk Management and Analysis: 
Analytical Trees and Fault Tree Analysis, Preliminary 
Hazard Analysis, Human Reliability. Development 
of Safety and Health Function. Concepts of 
Hazard Avoidance. Information Systems. Process 
Safety. Buildings and Facilities. Hazardous 
Substances Management. Material Handling and 
Storage. Personal Protection and First Aid. Fire 
Protection. Traffic Safety. 
Prerequisites: None 
Co-Requisite:  IE 3411 

 

 

IE 3421   Work Analysis and Design                   
                                                 3(2,1,1) 
Introduction Productivity: Definition and Scope 
of Motion and Time Study, History of Motion 
and Time Study, the general problem solving 
process. Work methods design: Process 
analysis, Activity charts, Man and machine 
charts, Analysis and charting techniques. 
Micromotion study: Motion study equipment, 
Film analysis, Fundamental hand motions, The 
use of fundamental hand motions, Principles of 
motion economy. Motion study: 
Mechanization and automation, 
Standardization. Time study: Time study 
equipment, Making the time study, Rating 
factor, Allowances; Standard time. Work 
sampling. Determining time standards from 
standard data and formulas, Predetermined 
time systems and 'MOST'. Computer 
applications: Measuring work by physiological 
methods. Fatigue and human factors. 
Prerequisites: IE 2521 
Co-Requisite:  None 

IE 3371   Automatic Control Systems                 
                                                 3(3,1,1) 
Introduction to factory automation: 
Programmable logic controller and relay 
ladder logic. Numbering systems: 
Fundamental of computer logics, Logic sensors 
and actuators; Pneumatic, sensors, actuators 
and control methods; Relay ladder logic 
design of common machine sequence; PLC 
timer, counter, registers and analog input 
outputs; Illustrated industrial automation 
applications; Introduction to linear control 
theory; Laplace transformation control system; 
Open loop and closed loop control system; PID 
control system and controller gain tuning; PID 
function in programmable logic controller. 
Prerequisites: MATH 2040, CO 1090 

IE 3601  CAD/CAM                      3(2,1,1)           
Introduction. Computer graphics: constructing 
the geometry, wire frame, surface and solid 
modeling, geometric transformation: 2D and 
3D transformations, geometric projections. 
CAD/CAM databases: database 
management, databases of geometric 
properties. Finite Element modeling. Numerical 
control basic of numerical control: motion 
control, point to point and continuous motions, 
programming numerical control machines, 
mathematics for CNC programming. Words 
address programming. Group technology: 
part families, OPITZ classification system, 
MICLASS system. 
Prerequisites: IE 3521 
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IE 3221   Industrial Operations Analysis (2)                                                   
                                                      3(3,1,0) 
Dynamic programming: Characteristics of 
dynamic programs, formulation and applications. 
Integer programming: formulations and industrial 
applications, solution methodologies, Dakin’s 
Branch and Bound method. Nonlinear 
programming: sample applications and graphical 
illustrations. One variable unconstrained 
optimizations. Multivariable unconstrained 
optimizations; Karush-Kuhn-Tucker conditions; 
Quadratic programming. Discrete time Markov 
chains: Markov chains-Basic concepts, Steady 
state distribution in Markov chains & applications, 
absorption probability distribution & applications. 
Queueing Models: Markovian Models with single 
servers, Markovian models with multiple servers, 
Models with limited capacities, and Queuing 
decision models. 
Prerequisites: IE 2221 

IE 4500   Industrial Facility Design                                                                
                                                    3(2,1,2) 
Introduction: Production cycle and facility design, 
facility planning, facility design phases. Product 
Analysis: Market and product requirements, 
Product design process. Production Analysis: 
Product-Process relations, Make and buy decision, 
Production method-layout relation, Process design 
and planning charts. Capacity requirements for: 
production line and machines, Labors, assembly 
line and stations. Material handling analysis: 
principles, unit load, design, cost, and equipment 
types and selection. Factory Analysis. Area 
allocation and space determination of:  
production, warehousing, physical services 
departments; Flow Analysis; Relationship analysis 
and Layout design; graphical, quantitative, 
qualitative methods, layout evaluation. 
Computerized layout. Location Analysis: Discrete 
and continuous location problems, Site selection 
problems. 
Prerequisites: IE 3421 

IE 4611  Computer Integrated 
Manufacturing                               3(2,1,2)                                               
Introduction. Computer Aided Process Planning. 
Automated handling system and AS/RS concept, 
and configuration. Industrial Robots. Cellular 
Manufacturing Systems (CMS). Flexible 
Manufacturing Systems (FMS). Enterprise 
Integration and ERP. 
Prerequisites: IE 3601 
Co-Requisite:  IE 4500 

 

 

IE 4911  Senior Design Project (1)                     
                                                2(1,0,1) 
Choosing the topic, establishing the project, 
literature review, preparing for/or preliminary 
conducting the experiments, collecting the 
field data and developing the mathematical/ 
computer model if applicable, writing the first 
two chapters along with any preliminary 
findings. 
Prerequisites: 125 C.H. 

IE 4321   Industrial System Simulation               
                                                3(2,1,1) 
Introduction to concepts of systems, models, 
and simulation. Computer Modeling and 
Simulation Process. Review of Probability and 
Statistics. Input modeling. Generation of 
random variates. Simulation Languages and 
their features. Output analysis. Comparing 
alternative systems. Variance reduction 
techniques. Modeling simple and complex 
systems. 
Prerequisites: IE 3141 
 

IE 4711  Manufacturing Systems                        
                                                 3(3,1,0) 
Automation Fundamental: Manufacturing 
functions for automation, automation 
strategies. Analysis of manufacturing 
performance. Modeling in manufacturing 
systems: Analytical, simulation, and Petri net 
models. Automated material handling systems 
design. Automated storage/retrieval systems 
design. High volume manufacturing system: 
Automated flow line, Automated assembly 
line. Flexible manufacturing system (FMS): 
planning, design & performance analysis. 
Manufacturing strategies. 
Prerequisites: IE 4611 
Co-Requisite:  None 

IE 4921 Senior Design Project (2)                      
                                                 2(1,0,1) 
Continuation of Senior Design Project 1: The 
project including: running and finalizing the 
experimental program or the 
mathematical/computer model, analyzing 
the results and findings and drawing the 
conclusion, writing the complete project 
report, presenting and defending the project. 
Prerequisites: IE 4911 
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Industrial engineering Elective 

Courses 

 

 

Elective Courses  
 

 

 

 

IE 3011   Product Design and innovation                    
                                                       2(2,1,1) 
Introduction to manage innovation: Idea generation, 
use of scientific and technical knowledge to build 
product ideas. Product specification and quality 
Standardization of product. Product structure and 
components implementing prototype metrologies. 
Reverse engineering process and procedures & 
prototyping. 
Prerequisites: IE 3391 
Co-Requisite:  IE 3601 
 

IE 4051  Manufacturing Cost Analysis                        
                                                       3(3,1,0) 
Principles, concepts and the importance of 
manufacturing cost analysis and estimating. 
Manufacturing labor cost analysis: Gross hourly labor 
cost analysis. Manufacturing materials cost analysis. 
Materials cost policies. Accounting analysis- overhead 
calculations. Operation cost estimating. Product cost 
estimating: Product pricing, Production Budgeting 
and Performance Reports. Engineering contracts. 
Prerequisites: GEU 4010 

 

IE 4621  Industrial Information Systems                     
                                                       2(2,1,1) 
Introduction to computers and information 
processing. Management Information Systems in the 
enterprise. Managing hardware and software assets. 
Telecommunication and networks. Understanding the 
business value of systems and managing change. 
Systems analysis and design. Data base management 
systems. Introduction to e-business and e-commerce. 
Decision support and expert systems. Internet security. 
Prerequisites: IE 3141 
 



  92 | College of Engineering Academic Book   
 

 
 

IE 4381   Engineering Reliability                                                                   
                                                    3(3,1,0) 
Introduction to the concept of reliability. Failure 
distributions: Constant Failure Rate Model, Time-
Dependent Failure Models. Reliability of systems. State-
Dependent systems. Introduction to maintenance 
function, maintenance function objectives and the types 
of maintenance programs.         
 
Maintenance workload analysis. Maintenance resources 
planning. Maintenance works scheduling Maintenance 
audit and control. Advanced topics in maintenance. 
Computerized maintenance management systems 
(CMMS); MAXIMO Software. 
Prerequisites: IE 3141 
 
 

GE 3021    Industry and the Environment                                                 
                                                    2(2,1,0) 
This course gives an introduction to the impact of the 
engineering and industrial activities on the environment. 
The lectures cover basics in environmental balance, types 
of pollution, and types, sources, limits of pollutants, Pollution 
control technologies, and examples of pollution from 
various engineering and industrial disciplines are also 
covered. 
Prerequisites: None 
 
 

IE 3231   Decision Analysis                                                                           
                                                    3(3,1,0) 
Principles of decision making under uncertainty. Decision 
models: influence diagram and decision tree. Solution and 
analysis of decision problems. Value of information. 
Attitudes towards risk. Utility theory. Multi-attribute decision 
problems. 
Prerequisites: GEU 3201, GEU 4010 
Co-Requisite:  None 
 
 

IE 3341   Industrial Stochastic Systems                                                        
                                                    3(3,1,0) 
Basic review of probability. Deterministic and stochastic 
processes. Poisson process and related distributions. Birth 
and death processes. Markov processes with continuous 
state space. Renewal process and theory. Markovian 
decision processes in industry. Markovian and non-
Markovian systems. Stochastic models of engineering 
applications. Introduction to simulation modeling of 
stochastic systems. 
Prerequisites: GEU 3201 
Co-Requisite:  None 

 
 

 

IE 4231   Queuing systems 
                                                         3(3,1,0)              
Characteristics of queuing systems. General arrival and 
service patterns. Poisson process and Erlangian models. 
Birth and death processes in queuing systems. Markovian 
and non-Markovian queuing models. Steady state and 
transient solutions. Optimization in queuing systems. 
Queuing applications in production, transportation, 
communication and public service systems. 
Prerequisites: GEU 3201 
 

IE 3151   Dynamic Forecasting  
                                                         3(3,1,0)                
Time series and forecasting. Forecasting accuracy. 
Monitoring and controlling forecasts. Linear and multiple 
regression with forecasting applications. Box-Jenkins 
(ARIMA) methodology. Introduction to fundamental and 
technical analysis with applications in financial markets. 
Introduction to neural networks. Judgmental forecasting. 
Prerequisites: GEU 3201 
Co-Requisite:  None 
 

IE 3291   Maintenance and Replacement 
Policies                                             3(3,1,0)                
Maintenance systems. Maintenance operation and 
control. Preventive Maintenance: concepts, modeling, 
and analysis. Maintenance planning and scheduling. 
Maintenance material control. Computerized 
Maintenance Management Systems. Replacement 
studies. Case studies. 
Prerequisites: GEU 3201, IE 3141 
Co-Requisite:  None 
 

IE 4371   Material Handling and Packaging                    
                                                         3(3,1,0)                
Historical development of material handling and 
packaging. Objectives and principles of material handling. 
Material handling concepts: unit load, containerization, 
ASRS. Types of material handling equipment and their 
economics. Role of packaging in material handling. Areas 
of special importance to packaging. Package design. 
Economics of packaging. Package research and testing. 
Management of the packaging function. 
Prerequisites: GEU 3201, IE 3141 
Co-Requisite:  None 
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IE 3351   Productivity Engineering and 
Management                                     3(3,1,0) 
Introduction to productivity, productivity factors, 
measurement of productivity, planning for productivity, 
total productivity model, product base productivity 
improvement, employer-based productivity 
improvement, productivity improvement programs. 
Prerequisites: IE 3391, IE 3141 
Co-Requisite:  None 
 

IE 4721   Sequencing and Scheduling                                                          
                                                        3(3,1,0) 
Scheduling problems, optimality of schedules, 
processing, basic single; machine results, precedence 
constraints and efficiency, constructive algorithms for 
flow-shops and job-shops, dynamic programming 
approaches, branch and bound methods, integer, 
programming formulations, hard problems and NP-
completeness. Heuristic methods: general approaches 
and worst-case bounds, simulated annealing 
approach. 
Prerequisites: IE 3521, IE 3221 
Co-Requisite:  None 
 

IE 3031   Data Science 
      2(2,1,0) 

Programming is a critical part of data science. While 
working with datasets, it is principally significant to be 
capable to write operational, and well-organized code 
to help process, clean, organize, consolidate, 
comprehend, and leverage the data. In this course, 
students learn the essentials of the programming 
language Python and study how it can be used to 
accomplish tasks common in data science projects 
(e.g. data processing and cleansing). Programming 
topics covered include the collection of data from 
various sources, the preprocessing and cleaning of 
data, and the performing of exploratory analysis on the 
data. Vital data science libraries in Python such as 
NumPy and Pandas are learned.   
Pre-Requisite: IE 3331 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IE 4811   Special topics in Industrial 
Engineering                                       3(3,1,0) 

 
Study of selected specialized topics in industrial 
engineering not covered by other courses. 
(The course content should be approved by department 
council each time the course is offered) 
Pre-Requisite: 8th level 
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Civil Engineering 
ABOUT THE CIVIL ENGINEERING DEPARTMENT 

The Department of Civil Engineering may be viewed as one of the oldest 

engineering departments in most universities worldwide. Such discipline 

is known to be comprehensive in the engineering activities and services 

it provides to society as well as to all public and governmental agencies. 

The civil engineering profession covers wide range of engineering activities 

including designing and maintaining all kinds of engineering structures 

such as buildings, bridges, fluid tanks, silos, dams, water, sanitary, irrigation 

and drainage networks. Furthermore, the civil engineer designs, manages 

and deals with various engineering systems and affairs, like transportation, 

traffic, treatment and reuse of waste water, solving soil and foundation 

problems, and analyzing and managing engineering projects, costs 

and methods of construction. Due to the generality of civil engineering 

profession, the study plan for the Bachelor Degree Program is designed to 

 

Our Mission is “To provide quality 
education in Civil Engineering that 

prepares students to competitively and 

responsibly carry on technical and/or 

managerial missions in the public or 

private sectors throughout their career 

and to successfully undertake graduate 

level studies, while holding a 

commitment to professional ethics and 

to the values of societal service”.  

provide the student with a strong and balanced background in all areas of 
civil engineering through a package of core departmental courses in 
addition to set of general university educational courses and basic 
sciences and general engineering college courses. To allow the student to 
strengthen his knowledge in one or more of the main civil engineering areas, 
the curriculum permits the student to select a number of courses from 
various sets of in depth elective courses. 

Educational Objectives 

The Engineering Program expects the graduates within a few years of 
graduation to attain the following: 
• Have successful careers in civil engineering 
• Deliver leadership and contribute to the development of the  

Saudi society. 
• Seek successfully graduate studies, new knowledge, and advanced  

technology in Civil Engineering.
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Our Vision: To be a leading program in the 

region in graduating highly qualified civil 

engineers and contributing to the sustainable 

development of the natural and built 

environment, locally and nationally. 
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Dr. Mohamed khadimallah 

Assistant Professor 

m.khadimallah@psau.edu.sa 

 

The Civil Engineering Department Head 
Message 

 

At our department we deliver a refined curriculum covering a wide range of civil 
engineering areas, supported by dedicated faculty. We provide close academic, 
personal and career advising, all in state of the art facilities, to raise and help realize the 
professional ambitions of our graduates and prepare a new generation of engineers 
inspired by ethical values and commitment to the present and future well being of the 
society. The genuine progress we have accomplished over the past few years and the 
dynamism of our team striving for reaching higher standards cultivates our confidence 
that graduation from our department will be a source of pride. 

Dr.  Abdulmajeed 
Sulaiman Alsultan 
Assistant Professor 
as.alsultan@psau.edu.sa 

“Our Faculty Members in the Civil Engineering 

Department” 
 

  

 
 
 

Dr. Rayed Alyousef 

Assistant professor 

r.alyousef@psau.edu.sa 

 
 
 

 
Dr. Hisham 
Alabduljabbar 

Assistant professor 

h.alabduljabbar 
@psau.edu.sa 

 
 
   

 
Dr. Abdulaziz Ali 
Alqahtani 

Assistant Professor 

a. qahtani@psau.edu.sa 

Dr. Ali Abdullah 
Aldrees 

 Assistant Professor 

a.aldrees@psau.edu.sa 

 

 
                         
                                      Dr. Yasser Alhamadi 

 
Assistant Professor 

y.alhammadi@psau.edu.sa 

 
 
 
 

mailto:as.alsultan@psau.edu.sa
mailto:melbahar@sau.edu.sa
mailto:melbahar@sau.edu.sa


  97 | College of Engineering Academic Book    

Dr. Abdellatif Ibrahim  

Selmi 

Assistant Professor 

a.salmi@psau.edu.sa 

 

 

 
Dr. Fahid Aslam 

Assistant Professor 

f.aslam@psau.edu.sa 

 

Dr. Fathi Mandeel 

Associate Professor 

 f.mandeel@psau.edu.sa 

 

 

 
 
 
 

 

 

 

 

 
 
 
 
 
 

 
Dr. Mohamed Ragab  
Elbahar 

Assistant Professor 

m.elbahar @psau.edu.sa 

 

 
 
 
 
 
  
 
 
 

 
 

 
 
 
 
 
 

 
 
 
 
  

 

Dr. Amjad Saleh Qazaq 

Assistant Professor 

a.qazaq@psau.edu.sa 

 

Dr. Mohamed Farid 

Abbas 

Assistant Professor 

 m.abbas@psau.edu.sa 

 

mailto:y.abdelmageed@sau.edu.sa
mailto:y.abdelmageed@sau.edu.sa


98 | College of Engineering Academic Book   

 
 

Dr. Abubakr Taha 

Bakheit 

Assistant Professor 

a.taha@psau.edu.sa 

 

 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
   

 

 
Dr. Omrane Benjeddou 

Assistant Professor 

 o.benjeddou@psau.edu.sa 

 

Dr. Mugahed Amran 

Assistant Professor 

m.amran@psau.edu.sa 

 

 

Eng. Elimam  

AbdAllah Elimam 

Lecturer  

i.ali@psau.edu.sa 

 

 
 

Eng. Abdeliazim 

Mustafa Mohamed 

Lecturer  

a.bilal@psau.edu.sa 

 

Eng. Mohammed 

Abdulrahman 

 Mujalli 

Lecturer  

m. mujalli@psau.edu.sa 



  99 | College of Engineering Academic Book    

 

 

 

 

 

Our strategy 
 

 
Introduction 

Civil Engineering (CE) is a comprehensive engineering 
discipline which provides a wide range of activities and 
services to society at large as well as to public and 
governmental agencies. It is essentially concerned with 
the planning, design, construction and maintenance of 
structures, infrastructures, water works and networks and 
waste treatment and disposal. Furthermore, the civil 
engineer designs and manages engineering systems 
such as traffic and transportation infrastructure.  
The Civil Engineering Department offers the Bachelor of 
Civil Engineering (BCE) Program to meet the community’s 
needs in civil engineering graduates who will be competi- 
tive and responsible in conducting analysis and design 
as well as managerial tasks in the public sector and in 
private companies, play leadership roles and contribute 
to the development of the local community with an 
ability to continuously adapt to a changing environment. 
The BCE program is designed to provide the student with 
a general and balanced background in engineering 
and in the discipline, with a strong emphasis on four 
major areas, namely, Structural Engineering, Transporta- 
tion Engineering, Water Resources and Hydraulics and 
Construction Engineering in addition to the essentials of 
Surveying and Geotechnical Engineering. 

 
The Intended Learning Outcomes of Civil 
Engineering Program: 

To achieve its objectives, the Bachelor of Civil Engineering 
Program seeks to achieve the Student Outcomes which 
are the standard ABET 1-7 outcomes: 
SO1: an ability to identify, formulate, and solve complex 
engineering problems by applying principles of engineering, 

science, and mathematics 
SO2: An ability to apply engineering design to produce 
solutions that meet specified needs with consideration of 
public health, safety, and welfare, as well as global, 
cultural, social, environmental, and economic factors. 
SO3: An ability to communicate effectively with a range of 

audiences 
SO4: An ability to recognize ethical and professional 
responsibilities in engineering situations and make informed 
judgments, which must consider the impact of engineering 
solutions in global, economic, environmental, and societal 
contexts 

SO5: An ability to function effectively on a team whose 
members together provide leadership, create a collaborative 
and inclusive environment, establish goals, plan tasks, and 
meet objectives 
SO6: An ability to develop and conduct appropriate 
experimentation, analyze and interpret data, and use 

engineering judgment to draw conclusions 
SO7: An ability to acquire and apply new knowledge as 
needed, using appropriate learning strategies
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Bachelor of Civil Engineering Program Require- 
ments 

The Bachelor of Civil Engineering Program curriculum is 
a five-year/ten-semester plan consisting of a coherent 
combination of core and electives courses in the disci- 
pline associated with general education and general 
engineering courses and fundamentals. The latter include 
mathematics and basic science courses offered during 
the early years of study. Through the senior years the 
student selects a total of four electives of his choice. 
Practical experience is developed through summer 
internship, a non credit module, and two design oriented 
graduation projects. 

Study Plan of the Bachelor of Civil Engineering 

The Bachelor of Civil Engineering currently requires the 
student to complete 162 credit hours for graduation. 
These are distributed, as indicated in Table 1, into univer- 
sity, college and program requirements. In addition, the 
student has to complete eight weeks summer training 
after completing 96 credit hours. 

Table 1. Distribution of Credit Hour 

Requirements 

Classification Category Total 

University 

Requirements 

(12 hours) 

Islamic 

Sciences 
8 

Arabic 

Language 
4 

College 

Requirements 

(75 hours) 

English 

Language 14 
Mathematics 21 

Basic Science 15 

 
Computer 6 
General 

Engineering 19 

Department 

Requirements 

(75 hours) 

Compulsory  63 
Elective 12 

Total 162 

 

Graduation Project Requirements 

The Graduation Project is split into two parts. The first, 
Graduation Project I, is a single credit hour course given 
in the ninth semester. The student is eligible to register for 
Graduation Project I if he has successfully completed at 
least a total of 125 credit hours. The second part, Gradu- 
ation Project II, is given in the final semester excluding 
summer sessions. 

Summer Training Requirements 

Prior to graduation, after completion of at least 96 
credit hours the student must complete an approved 
Engineering Practical Training extending over a period 
of eight weeks excluding official holidays. The intern- 
ship must be undertaken in institutions approved by the 
college. The student’s performance is evaluated by the 
host institution and the BCE program. 

Courses offered 

The Bachelor of Civil Engineering Program curriculum 
course requirements are listed in Tables 2, 3 and 4. 
At the ninth and tenth semesters, the students are 
given the opportunity for choosing a collection of four 
courses from a proposed list of elective courses. The 
BCE curriculum currently comprises 24 elective courses, 
reported in Table 5, covering the following seven areas: 
Construction, Water Resources, Transportation, Environ- 
mental Engineering, Structural Engineering, Geotechnical 
Engineering, Special Topics in Civil Engineering and 
Computer Applications. The elective courses allow the 
students to achieve more depth in their preferred areas 
of concentration and some breadth in various areas of 
civil engineering. The students are required to complete 
12 credit hours of elective courses. 
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Table 2. University Requirements 
Course 

Code 

Title Credit Hours 

Compulsory Courses (12 CH) 

IC 101 Entrance to Islamic Education  2(2,0,0) 

IC 102 Islam and Building of Society  2(2,0,0) 

IC 103 Economic System in Islam 2(2,0,0) 

IC 104 Principle of System in Islam 2(2,0,0) 

ARAB 101 Arab Language Skills 2(2,0,0) 

ARAB103 Arab Editing 2(2,0,0) 

Total 12(12,0,0) 

* CH: Credit Hour 

Table 3. College Requirements 
Basic Science Requirements 

Code Course name Hours Pre-requisites  

PHYS1010 General Physics (I) 4(3, 1, 2)  

PHYS1040 General Physics (II) 4(3, 1, 2) MATH1060/ PHYS1010 

CHEM 1010 General Chemistry 4(3, 1, 2)  

CE 4440 Microbiology for Engineers   3(3, 1, 0) CHEM 1010 

Mathematics and Statistics Requirements 

MATH 1050 Differential Calculus 3(3, 1, 0)  

MATH 1060 Integral Calculus 3(3, 1, 0) MATH1050 

MATH 1070 Algebra & Analytic Geometry 3(3, 1, 0) MATH1050 

MATH 2030 Differential and Integral Calculus 3(3, 1, 0) MATH1060/ MATH1070 

MATH 2040 Differential Equations 3(3, 1, 0) MATH2030 

MATH 2540 Numerical Methods 3(3, 1, 0) MATH1070 

GEU 3201 Engineering Statistics 3(3, 1, 0) MATH1060 

Computer Requirements  

CT 1400 Computer Skills 3(2, 1, 2)  

CS 1090 Computer Programming 3(2, 1, 2)  

English Requirements 

MC 1400 Communication Skills 2(2, 0, 0)  

ENGL1210 Reading Skills  3(2, 0, 4)  

ENGL1220 Writing Skills  3(2, 0, 4)  

ENGL1230 Conversation and listening skills 3(2, 0, 4)  

ENGL1604 English for Technical Purposes 3(2, 1, 2)  

General Engineering Courses 

ENGL1261 Technical Reports Writing 2(2, 0, 2)  

GEU 2010 Statics 3(3, 1, 0) MATH1060/1070PHYS 1040 

GEU 2020 Dynamics 3(3, 1, 0) GEU 2010 

GEU 1011 Introduction to Engineering 2(2, 0, 0)  

GEU 1021 Engineering Drawing and Graphics 3(2, 0, 3)  

GEU 4010 Engineering Economics 2(2, 1, 0)  

GEU 4020 Engineering Projects Management 2(2, 1, 0) GEU 4010 

GEU 4031 Ethics of Engineering Profession 2(2, 0, 0)  
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Table 4. BCE Program Requirements 
 

No. 
Course 

No. 
Course Name Credit 

Hours 

Requisites 

Pre-requisites  Co-requisites 

Compulsory courses are (63 credit hours) 

1 CE 2311 Surveying 2(2, 1, 0) MATH 1070  

2 CE 2321 Surveying Laboratory 1(0, 0, 2)  CE 2311 

3 CE 3020 Mechanics of Materials 3(3, 1, 0) GEU 2010  

4 CE 3101 Buildings Construction 2(1, 0, 2) GEU 1021  

5 CE 3210 Fluid Mechanics 3(3, 1, 0) 
GEU 2020 

MATH 2040 
 

6 CE 3221 Hydraulics and Hydrology 3(3, 1, 0) CE3210  

7 CE 3231 
Fluid Mechanics and Hydraulics 
Laboratory 

1(0, 0, 2)  
CE3210 

8 CE 3331 Transportation Systems 2(2, 1, 0) CE2311  

9 CE 3511 
Concrete Technology and Materials 
of Construction 

3(3, 1, 0) CE2030 
 

10 CE 3521 
Concrete Technology and Materials 
of Construction Laboratory 

1(0, 0, 4)  
CE 3511 

11 CE 3610 Structural Analysis (1) 3(3, 1, 0) CE3020  

12 CE 4170 
Construction Equipments and 
Methods 

3(3, 1, 0) CE 3101 
 

13 CE 4350 Highway and Traffic Engineering 3(3, 1, 0) CE 3331  

14 CE 4311 Pavements Materials and Design 2(2, 1, 0) CE 4350  

15 CE 4321 Highway Engineering Laboratory 1(0, 0, 4)  CE 4311 

16 CE 4451 Sanitary Engineering Laboratory 1(0, 0, 2)  CE 4440 

17 CE 4461 Water Supply and Sewerage Systems 3(3, 1, 0) CE 3231  

18 CE 4471 Water and wastewater treatment 3(3, 1, 0) 
CE 

3221/4440 
 

19 CE 4610 Structural Analysis (2) 3(3, 1, 0) CE 3610  

20 CE 4710 Reinforced Concrete (1) 3(3, 1, 0) 
CE 

3511/3610 
 

21 CE 4720 Reinforced Concrete (2) 3(3, 1, 0)  CE 
4610/4710 

 

22 CE 4730 Steel Structures 3(3, 1, 0) CE 4610  

23 CE 4831 Geotechnical Engineering 3(3, 1, 0) CE 3020  

24 CE 4841 
Geotechnical Engineering 
Laboratory 

1(0, 0, 2)  
CE 3431 

25 CE 4851 Foundation Engineering 3(3, 1, 0) CE 4831  

26 CE 498 Graduation Project (1) 1(0, 0, 3) 125 CH  

27 CE 499 Graduation Project (2) 3(1, 0, 4) CE 4980  

28 CE 999 Summer Training (8 weeks) 0 96 Cr. h  

ELECTIVE COURSE (12 CH) 

 CE 4XXX CE ELECTIVE COURSES 12(12, 4, 0) SEE TABLE 5  
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Table 5. Civil Engineering Elective Courses 

No. 
Course 

No. 
Course Name Credit Hours Requisites 

Elective Courses (12CH) Pre- Requisites Co- Requisites 

Construction Engineering  

1 CE 4141 Estimation of construction projects 3(3, 1, 0) CE3101  

2 CE 4161 
Construction Specifications and 
Contracts 

3(3, 1, 0) CE3101  

3 CE 4181 
Planning, Organizing and 
Scheduling of Construction 
Projects 

3(3, 1, 0) CE3101  

4 CE 4191 Advanced Construction Methods 3(3, 1, 0) CE3101  
Water Resources Engineering  

5 CE 4230 Hydraulic Structures 3(3, 1, 0) CE3221  

6 CE 4251 
Irrigation and Drainage 
Engineering 

3(3, 1, 0) CE3221  

7 CE 4261 Ground Water Engineering 3(3, 1, 0) CE3221  

8 CE 4271 
Water Resources Planning and 
Management 

3(3, 1, 0) CE3221  
Transportation Engineering  

9 CE 4361 Traffic Engineering and Planning 3(3, 1, 0) CE4350  

10 CE 4371 Urban and Regional Transportation 
Planning 3(3, 1, 0) CE3331  

11 CE 4381 
Geographic Information Systems in 
Engineering 

3(3, 1, 0) CE2311  
Environmental Engineering  

12 CE 4481 Air pollution control and design 3(3, 1, 0) CE4440  
13 CE 4491 Solid Wastes Technology 3(3, 1, 0) CE4440  

Structural Engineering  

14 CE 4741 Durability, Evaluation and Repair 
of Concrete Structures 3(3, 1, 0) CE3511  

15 CE 4751 Prestressed Concrete Design 3(3, 1, 0) CE4710  

16 CE 4761 Advanced Structural Analysis and 
Design 3(3, 1, 0) CE4610  

17 CE 4771 Introduction to Earthquake 
Engineering 3(3, 1, 0) CE4610/CE4710  

Geotechnical Engineering  

18 CE 4861 Applied Geotechnical Engineering 3(3, 1, 0) CE4851  
19 CE 4871 Soil Stabilization and Improvement 3(3, 1, 0) CE4831  
20 CE 4881 Soil and Foundation Structures 3(3, 1, 0) CE4851  
21 CE 4891 Rock Mechanics 3(3, 1, 0) CE4831/CE4851  

Special Topics and Computer Applications  

22 CE 4911 
Computer Applications in Civil 
Engineering 

3(3, 1, 0) LEVEL 9  

23 CE 4971 Special Topics in Civil Engineering 3(3, 1, 0) LEVEL 9  
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Facilities (Laboratories) 
The Department of Civil Engineering are equipped with state of the art labora- 

tory facilities and specialized equipment that support its educational activities 

The laboratories are also provided with a number of 
integrated personal computer systems to operate 
educational software. Every student has the opportunity to 
have a hands-on experience and practice experimental 
work as the number of students per experimental station 
ranges from three to five only. All The Civil Engineering 
laboratories that support the BCE program are located 
in the ground floor of the College of Engineering 
except the computer laboratory is located in first 
flour. They are listed in Table 6. 

Laboratory Description 

Surveying Laboratory 

The Surveying lab aims at teaching students the: 
- Practice of chain surveying. 

- Use of the level and leveling instrumentation with appli- 
cations in profile and cross-section leveling and setting 
out levels. 
- Use of the Theodolite in traverse surveying. 

- Measurement of horizontal distances and level differ- 
ences using the Tacheometer. 
- Measurement of areas with planimeter. 

- Electronic surveying measuring equipment (Total Station ). 
- Use of laser Theodolite and laser level. 
- Surveying computer applications. 

Fluid Mechanics and Hydraulics Laboratory 

In the Fluid Mechanics and Hydraulics Lab the students 
learn to conduct the following experiments: 
- Determination of the Properties of fluids 
- Flow measurements in closed and open channel 
- Viscosity effects and Bernoulli law 
- Head lost and Minor losses 

 
Concrete Technology and Materials of Construc- 
tion Laboratory 

Through the Concrete Technology and Materials of 
Construction Lab the students learn the following experi- 
ments: 
- Methods of sieve analysis for fine and coarse aggregates. 
- Methods of unit weight for fine and coarse aggregates. 
- Density, Absorption and abrasion of concrete aggregates. 
- Normal consistency. 
- Setting times. 
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Compressive and tensile strengths of cements. 

- Design and testing of concrete mixes for required 
workability. 
- Compressive, tensile, flexure strength and modulus of 
elasticity at various ages. 
- Strength tests on concrete cores, using Schmidt hummer 
and ultrasonic waves. 
- Tensile test for reinforcing steel, and calculation of 
elastic modulus. 
- NDT rebound hummer experiment. 

Highway Engineering Laboratory 

In the Highway Engineering Lab the students learn to: 

- Determine the Kinematic Viscosity, Flash and Fire Point 
and Specific Gravity of Asphalt. 
- Determine the Ductility of Bituminous Materials. 
- Conduct Los Angeles Abrasion Test for Aggregates, Sieve 
Analysis of Aggregates, soften point, ductility, flash 
and fire point and Penetration test of Bituminous 
Materials. 
- Determine Skid Resistance of Aggregates, the Specific 
Gravity and Absorption of Fine Aggregates, viscosity 
of Bitumen. 
- Effect of heat and air on bitumen materials. 
- Conduct the mix design and Marshall Test. 

Microbiology for Engineers   

Student completing the Sanitary Engineering Lab learn 
to conduct the experiments related to the methods of 
water and wastewater analysis which include: 
- Solids determination by gravimetric methods, spectro- 
photometry and Beers law. 
- Calorimetric analysis of phosphate. 
- Determination of turbidity, acid-base titration, dissolved 
biological and chemical oxygen demands. 
- Bacterial counts in water, coliform tests, calcium deter- 
mination and hardness determination of water. 
- Heavy metals determination and contaminants tracing. 

Geotechnical Engineering Laboratory 

Through the Geotechnical Engineering Lab the students 
learn: 
- Moisture content determination. 
- Specific gravity and relative density tests. 

- Sieve analysis for coarse grained soil 
- Hydrometer analysis for fine grained soil. 
- Atterberg limits tests. 
- Standard Proctor’s compaction test. 
- In-situ density test. 
- Constant and variable Head Permeability Tests. 
- Direct shear test. 
- Unconfined compression test. 
- Triaxial compression test. 
- One dimensional consolidation test. 

Curriculum of the BCE Program 

The Bachelor of Civil Engineering curriculum is designed 
to provide the requisite balance of breadth and depth 
for a professional Civil Engineering education. It also 
seeks to establish a solid foundation for life-long learning 
throughout a civil engineer’s career. 
The curriculum comprises 10 levels. A core of basic 
sciences, computing and general engineering, general 
and technical education is delivered in levels 1-5 and 9-10. 
General education courses complement the technical 
education through an array of courses in humanities, 
social sciences, and the profession. The Civil Engineering 
core provides knowledge and skills considered essential 
for civil engineers. A number of breadth courses expose 
students to wider range of topics. In addition, students 
can achieve depth in areas of their choice through as 
much as five elective courses. The civil engineering core 
is covered in levels 4-10.

Table 6. List of Laboratories of the BCE Program 
 

Item Code No. Laboratory Title Credit Hours Hour Distribution 

1 CE 2321 Surveying Laboratory 1 (0,0,2) 

2 CE 3231 Fluid Mechanics and Hydraulics 
Laboratory 

1 (0,0,2) 

3 CE 3521 Concrete Technology and Materials of 
Construction Laboratory 

1 (0,0,4) 

4 CE 4321 Highway Engineering Laboratory 1 (0,0,4) 

5 CE 4451 Microbiology for Engineers   1 (0,0,2) 

6 CE 4841 Geotechnical Engineering Laboratory 1 (0,0,2) 
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Recommended Semester Schedule- 
Curriculum of Civil Engineering Program 

Level dn2  Level st1 
Hours Credits Course Title Code No.  Hours Credits Course Title Code No. 

(2, 0, 0) 2 Entrance of Islamic Education IC 101  (3, 1, 0) 3 Differential Calculus MATH 1050 

(2, 0, 0) 2 Language Skills Arab 101  (2, 0, 4) 3 Reading Skills  ENGL 1210 

(3, 1, 2) 4 General Physics (I) PHYS 1010  (2, 0, 4) 3 Writing Skills  ENGL 1220 

(3, 1, 0) 3 
Integral Calculus MATH 

1060  (2, 0, 4) 3 Conversation and 

listening skills 
ENGL 

1230 

(2, 0,1) 2 Communication Skills MC 1400  (2, 0, 4) 3 
Computer Skills CT 

1400 

(2, 0, 2) 3 English for Technical Purposes ENG 1604  
(14, 

2,5)   16 Total  (11, 1,16 ) 15 Total 

 
Level th4  Level rd3 

Hours Credits Course Title Code No.  Hours Credits Course Title Code No. 
(2, 0, 3) 3 Engineering Drawing 

and Graphics 
GEU 

1021  (3, 1, 2) 4 
General Chemistry  CHEM 

1010 

(3, 1, 0) 3 
Statics GEU 

2010  (2, 0, 0) 2 Introduction to 

engineering 
GEU 

1011 

(3, 1, 0) 3 Differential and Integral 
Calculus 

MATH 
2030  (2, 0, 0) 2 The Islam of Society 

Building 
IC 

102 

(3, 1, 0) 3 Numerical Methods MATH 2540  (3, 1, 2) 4 General Physics (II) PHYS 1040 

(3, 1, 0) 3 
Engineering Statistics GEU 

3201  (3, 1, 0) 3 Algebra & Analytic 

Geometry 
MATH 

1070 

(2, 1, 0) 2 
Engineering Economy GEU 

4010  (2, 1, 2) 3 Computer Programming 
(I) 

CS 
1090 

(14, 3, 9) 17 Total  (6  ،4  ،15) 18 Total 

 
Level th6  Level th5 

Hours Credits Course Title Code No.  Hours Credits Course Title Code No. 
(2, 0, 0) 2 Foundations of the political 

system in Islam 
IC 

104  (2, 0, 0) 2 The Foundation of the 
Economic System in Islam 

IC 
103 

(3, 1, 0) 3 Fluid Mechanics CE 3210  (2, 0, 0) 2 Arabic Editing ARAB 103 

(0, 0, 2) 1 Fluid Mechanics and 
Hydraulics Laboratory 

CE 
3231  (3, 1, 0) 3 

Dynamics GEU 
2020 

(2, 1, 0) 2 Transportation Systems CE 3331  (3, 1, 0) 3 Differential Equations MATH 2040 

(3, 1, 0) 3 Concrete Technology and 
Construction Materials  

CE 3511  (2, 1, 0) 2 
Surveying CE 

2311 

(0, 0, 4) 1 Concrete technology and 

materials of construction 
laboratory 

CE 3521  (0, 0, 2) 1 

Surveying Laboratory CE 

2321 

(3, 1, 0) 3 Structural Analysis (I) CE 3610  (3, 1, 0) 3 Mechanics of Materials CE 3020 

      (1, 0, 2) 2 Building Construction CE 3101 

(13, 4, 6) 15 Total  (15, 4, 4) 18 Total 

 
Level th8  Level th7 

Hours Credits Course Title Code No.  
Hours Credits Course Title Cod

e No. 

(2, 0, 2) 2 Technical reports writing ENG 1261  (3, 1, 0) 3 Hydraulics and Hydrology CE 3221 

(2, 1, 0) 2 Engineering projects 

management 

GEU 4020  (3, 1, 0) 3 Highway and Traffic 

Engineering 
CE 

4350 

(2, 1, 0) 2 Pavements Materials and 
Design   

CE 
4311  (3, 1, 0) 3 

Structural Analysis (II) CE 
4610 

(0, 0, 4) 1 Highway Engineering 
Laboratory  

CE 4321  (3, 1, 0) 3 
Reinforced Concrete (I) CE 

4710 

(3, 1, 0) 3 Microbiology for 

Engineers  
CE 

4440  (3, 1, 0) 3 
Geotechnical Engineering CE 

4831 

(3, 1, 0) 3 Reinforced Concrete (II) CE 4720  (0, 0, 2) 1 Geotechnical Engineering 

Laboratory 
CE 

4841 

(3, 1, 0) 3 Foundation Engineering CE 4851  
(15, 5, 6) 16 Total  (15, 5, 2) 16 Total 

 
Level th10  Level th9 

Hours Credits Course Title Code No.  
Hours Credits Course Title Cod

e No. 

(3, 1, 0) 3 Construction Equipment 

and Methods  
CE 

4170  (2, 0, 0) 2 Ethics of engineering 

profession 

GEU 4031 

(3, 1, 0) 3 Elective  Department CE ***  (0, 0, 2) 1 Sanitary Engineering 
Laboratory 

CE 4451 

(3, 1, 0) 3 Elective  Department 
CE 

***  (3, 1, 0) 3 Water supply and 
Sewerage systems 

CE 
4461 

(1, 0, 4) 3 Graduation Project (II) 
CE 

4990  (3, 1, 0) 3 Water and wastewater 

treatment 
CE 

4471 

 0 Practical Training  CE 999  (3, 1, 0) 3 Steel structures CE 4730 

 (3, 1, 0) 3 Department Elective  CE *** 

 (3, 1, 0) 3 Department Elective  CE *** 

 (1, 0, 0) 1 Graduation Project (I) CE 4980 

(10, 3, 4) 12 Total  (18, 5, 2) 19 Total 



  107 | College of Engineering Academic Book    

 
A) University Requirements 

IC 101- Entrance to Islamic Education 
2(2-0-0) 

This subject aims to introduce the student to the 
Islamic culture; manifestation of the Muslims’ attitude 
towards other cultures; explaining the characteristics 
of Islam, such as: Universality, Comprehensibility, 
integrity, consistency with human nature (instinct), 
reason, and science. This subject also explains the 
Islamic tenet and its fundamentals, such as: To 
believe in Allah, the Hereafter, the Angele, the Holy 
Books, the Messengers, and Divine Destiny. 
Pre-requisite: --- 

IC 102 Islam Building of Society  
            2(2-0-0) 

This course studies the following: The concept of the 
Muslim society; its basics, its method and 
characteristics, means of consolidating social ties; 
the most important social problems, the Islamic 
philosophy of family affairs, marriage: its 
introductory formalities, aims and effects. It also 
deals with ways of strengthening the family bonds.  
Pre-requisite: --- 

IC 103 Economic System in Islam 
                         2(2-0-0) 

This course depicts the Islamic concept of life, the 
nature of man, the basic constituents of the Islamic 
economics and its objectives; it studies as well the legal 
evidences of these topics. It also explains the opinion of 
Islam toward finance, ownership, production, 
maintenance, conception, distribution of wealth, and 
the exchange in the Islamic Economic system. 
Pre-requisite: --- 

IC 104 Principles of Political System in 
Islam                                          2(2-0-0) 

This subject contains the following: Introduction to the 
Political System and its fundamentals; the Islamic 
Political System is the best system for human societies 
to follow and apply; the rise of Islamic State during 
the Prophet’s lifetime, Caliphate, and the 
fundamentals of State. 
Pre-requisite: --- 

ARAB 101 - Arabic Language Skills 
     2(2-0-0) 

The original and secondary parsing, the dual, the five verbs, 
masculine and feminine, (the weak letter), etymology and 
the semantic evolution, nunation of accusative, diptote 
the original and secondary parsing, apocopate and 
jussive, dative/ genitive, verbal sentences, the signification 
of tenses, the passive verb (its signification and its forms in 
present and past verbs the nominal sentences, the 
pronouns, the neglected letters, the conjunction numbers 
(how to write them).  
Pre-requisite: -- 
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ARAB 103 – Arab Editing   
             2(2-0-0)   

Applications in reading and speaking skills, the adverb 
of time and the adverb of place, accusative of 
explanation (specification), Punctuations, computer-
based writing, dictionaries and E-dictionaries, 
applications to reading and writing skills, accusative of 
cause or reason, denotative of state (circumstantial 
accusative or accusative of the state or condition), 
writing a paragraph and essay, application to reading 
and writing skills, appositions (adjective/ corroboration/ 
substitute/ explanatory apposition and syndetic 
explicative, diminutive (nomen-deminutivum), 
applications in reading and writing skills, relation 
quiescence (pause), completion fifth text’s exercises, 
and writing formal and informal letters. 
Pre-requisite: --- 

 
B) College Requirements 

ENGL 1210: Reading Skills  
                          3(2,0,4) 

This course represents the foundation for the other courses. 
The general aim of this course is to provide experiences 
contributing to the development of efficient reading 
habits. In addition to reading for vocabulary and structure 
building, this course focuses on comprehending two 
common units of meaning: the sentence and the 
paragraph in addition to short passages. Clear and 
accurate understanding of sentences is essential to all 
other comprehension skills and to the effective reading 
and study of whole documents. Specific performance 
objectives: understanding sentences (recognize complete 
sentences, identify core components of the sentence, 
identify modifiers and the meanings they add to core 
components, recognize relationships among parts of the 
sentence, identify punctuation functions); understanding 
paragraphs (identify the topic of the paragraph–all details 
relate to and expand, in some way, the paragraph’s main 
idea, recognize details: facts and ideas which prove, 
explain, support, or give examples of the main idea of the 
paragraph, define the main idea). 
Pre-requisite: --- 
Text Books 
English Language Center, “Practicing Academic Reading 
Skills – Books 1-2”, King Fahd University for Petroleum and 
Minerals, Last Edition. 

ENGL 1220: Writing Skills  
             3(2,0,4) 

The general objective of this course is to provide 
learning experiences contributing to the development 
of the writing skills necessary for basic communication. 
While related to the ENGL 1211 reading course, ENGL 
1220 represents a foundation for the ENGL 1604 writing 
course, which concentrates on paragraph writing, and 
subsequently for ENGL 1261, focusing on technical 
writing. This course starts with teaching the basic  
sentence patterns, followed by training in 
expanding the components of the basic 

pattern, using appropriate modifiers. Practicing 
basic sentence pattern expansion should reinforce 
the reading skills in general. 

Specific performance objectives: write correct basic 
sentence patterns using words suitable to convey a 
specific meaning, expand the components of the 
basic patterns, using modifiers (single words, phrases 
and clauses), use correct punctuation with 
understanding, combine simple sentences using 
coordinating conjunctions to make compound 
sentences, combine simple sentences using 
subordinating conjunctions to make complex 
sentences, change subordinate clauses to phrases, 
Understand the meanings of conjunctions and use 
them to express relevant meanings, define objects, 
concepts and processes, use tenses correctly to 
express specific time relations, with particular 
attention to tenses expressing scientific facts and 
principles, write correct sentences using the passive 
voice wherever appropriate to stress the objective 
nature of the language of science and technology. 

          Pre-requisite: ---  
English Language Center, “Practicing Academic 
Reading Skills – Books 1-2”, King Fahd University for 
Petroleum and Minerals, Last Edition. 

 

ENGL 1230: Conversation and listening 
skills 

3(2,0,4) 

The general objective of this course is to provide 
teaching- learning activities which should contribute 
to the development of the skill of understanding 
spoken English, particularly in an academic context, 
e.g. lectures and discussions. Since English is the 
language of instruction at colleges of Engineering, 
students must possess the requisite ability to listen to a 
lecture in English and to take notes on it; the lecture 
method is an integral part of the instructional process 
in institutions of higher education. Specific 
performance objectives: by the end of this course, 
students should be able to (locate and under- stand 
specific information in a recording, understand the 
overall message (gist) of the recording, recall specific 
information in the text). Extract the relevant points to 
summarize the whole recording, a specific idea or the 
underlying idea – in other words, make notes. 
Pre-requisite: ---  
English Language Center, “Practicing Academic 
Reading Skills – Books 1-2”, King Fahd University for 
Petroleum and Minerals, Last Edition. 
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ENGL 1230: Conversation and listening skills 
3(2,0,4) 

The general objective of this course is to provide teaching- 
learning activities which should contribute to the 
development of the skill of understanding spoken 
English, particularly in an academic context, e.g. 
lectures and discussions. Since English is the language 
of instruction at colleges of Engineering, students must 
possess the requisite ability to listen to a lecture in English 
and to take notes on it; the lecture method is an integral 
part of the instructional process in institutions of higher 
education. Specific performance objectives: by the 
end of this course, students should be able to (locate 
and under- stand specific information in a recording, 
understand the overall message (gist) of the recording, 
recall specific information in the text). Extract the 
relevant points to summarize the whole recording, a 
specific idea or the underlying idea – in other words, 
make notes. 
Pre requisite: - 
-- Text Books 
English Language Center, “Practicing Academic Reading 
Skills – Books 1-2”, King Fahd University for Petroleum and 
Minerals, Last Edition. 

 
 

ENGL 1604: English for Technical Purposes 
   3(2,0,2) 

The general objective of this course is to provide 

teaching- learning activities which should enable the 

students to write a good paragraph on a particular 

topic. The paragraph should be well-organized, well 

developed and well-connected. It should: have a 

key sentence expressing the main idea; have details 

supporting ideas; and have clearly related 

sentences, following each other in an orderly way. 

Specific performance objectives: by the end of this 

course, students should be able to (outline a 

paragraph by choosing a main idea and details to 

support it, start with a suitable sentence, introducing 

the topic and controlling idea of the paragraph, 

follow the topic sentence with sentences expressing 

the supporting details, connect the sentences in a 

logical and orderly way, observe cohesion, using 

transitional devices, use proper punctuation). 

Pre-requisite:  

English Language Center, “Practicing Academic Reading 
Skills – Books 1-2”, King Fahd University for Petroleum and 
Minerals, 2001. 

 
 
 
 

 

ENGL 1261: Technical reports writing 
2(2,0,2) 

The objective of this course is to provide students 
with training in written communication in their 
professional field. In this course, background reading 
is necessary. It focuses on preparation and 
presentation of technical writing. It should enable 
the students to write a composition on an assigned / 
chosen topic. The composition (essay / paper / 
report) should be well-planned, well-researched, 
well-organized, well-developed, well-documented 
and well-presented. Specific performance 
objectives: by the end of this course, students should 
be able to (plan a document (essay / report / 
paper), starting by an outline (a framework of ideas 
and facts), implementing the plan in systematic 
stages, ending with presenting the final product in a 
written form, and possibly oral presentation – below 
are the planning and implementation elements, 
narrow a chosen general topic to sub-topics to one 
specific topic, use the resources of the library and 
the NET to find books and articles related to a 
particular topic, document information by providing 
a bibliography and references, write an outline for 
an academic document, paraphrase and 
synthesize ideas from several varied sources, write 
down obtained information in an orderly manner for 
later use in composing, documenting and editing 
the document, integrate material obtained from 
several varied sources in suitable types of  
paragraph, write an introductory paragraph,  
introducing the topic and central thought, 
controlling the development of the document, 
develop the central thought of the whole essay via 
a number of paragraphs, the main ideas of which 
should contain details supporting the central 
thought, revise the organization, development and 
cohesion of the document). Communicate 
effectively and efficiently with tutors (and fellow 
students in case of joint papers) in accordance with 
a set plan covering all the preparation and 
implementation phases. 

Pre-requisite:  

Perelman, Leslie C., James Paradis, and Edward 
Barrett, “The Mayfield Handbook of Technical and 
Scientific writing”. New York, NY: McGraw-Hill, ISBN: 
9781559346474 

 

MATH 1050: Differential Calculus 
  3(3,1,0) 

Real numbers, functions, Limits, continuity. Derivatives, 
differentials, chain rule, implicit differentiation. Higher 
order derivatives, local extrema, concavity, horizontal 
and vertical asymptotes, applications of extrema, related 
rates. Rolle ’s Theorem, mean value theorem, inverse 
trigonometric functions. Conic sections. 
Pre-requisite: --- 
Text Books 
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Howard Anton, “Calculus with analytical geometry”, 
John Wiley & Sons, Last Edition. 

 

MATH 1060: Integral Calculus 
3(3,1,0) 

The definite integral fundamental theorem of calculus, 
the indefinite integral, change of variable, numerical 
integration. Area, volume of revolution, work, arc length. 
Differentiation and integration of inverse trigonometric 
functions. The logarithmic, exponential, hyperbolic and 
inverse hyperbolic functions. Techniques of integration: 
substitution, by parts, trigonometric substitutions, partial 
fractions, miscellaneous substitutions. Indeterminate 
forms, improper integrals. Polar coordinates. 
Pre-requisite: MATH 1050 Text Books 
Howard Anton, “Calculus with analytical geometry”, 
John Wiley & Sons, Last Edition. 

MATH 1070: Algebra & Analytic Geometry 
3(3,1,0) 

Vectors in two and three dimensions, scalar and vector 
products, equations of lines and planes in space, 
surfaces, cylindrical and spherical coordinates. Vector 
valued functions, their limits continuity, derivatives and  
integrals. Motion of a particle in space, tangential and 
normal components of acceleration. Functions in two or 
three variables, their limits, continuity, partial derivatives, 
differentials, chain rule, directional derivatives, tangent 
planes and normal lines to surfaces. Extrema of functions 
of several variables, Lagrange multipliers. Systems of 
linear equations, matrices, determinants, inverse of a 
matrix, Cramer’s rule. 
Pre-requisite: MATH 1060  
Text Books 
Howard Anton, “Calculus with analytical geometry”, John 
Wiley & Sons, Last Edition. 

 
MATH 2030: Differential and Integral 
Calculus  3(3,1,0) 

Infinite series, convergence and divergence of infinite 
series, integral test, ratio test, root test and comparison 
test. Conditional convergence and absolute conver- 
gence, alternating series test. Power series. Taylor and 
Maclaurin series. Double integral and its applications to 
area, volume, moments and center of mass. Double 
integrals in polar coordinates. Triple integral in rectangular, 
cylindrical and spherical coordinates and applications 
to volume, moment and center of mass. Vector fields, 
line integrals, surface integrals, Green’s theorem, the 
divergence theorem. Stoke’s theorem. 
Pre-requisite: MATH 1060 and MATH 1070 
Text Books 
Howard Anton, “Calculus with analytical geometry”, John 
Wiley & Sons, Last Edition. 

 

MATH 2040: Differential Equations 
3(3,1,0) 

Introduction to differential equations, equations 
with separable variables, homogeneous 

equations, exact equation, the linear equation of first 
order, linear equation of second order, direct deduction, 
comparison theorems. Linear equations with constant 
coefficients, inhomoge- neous case, methods of 
undetermined coefficients and variations, Variation of 
parameters, systems of differential equations. Odd & 
Even Fourier Series, Fourier Integral. 
Pre-requisite: MATH 2030  
Text Books 
Differential Equations and boundary Value Problems 
by Denis G. Zill 

MATH 2540: Numerical Methods 
                                                                  3(3,1,0) 

Linear and quadratic equations, functions of a 
single variable, solution of systems of linear equations,, 
solution of linear systems by elimination. Properties of 
matrices, diagonal and triangular matrices. The 
numerical solution of linear systems. Elementary 
introduction to linear programming, convex sets, 
maxima and minima of linear functions. Problems of 
maximizing or minimizing a linear function subject to 
linear constraints. Linear Programming problems. 
Numerical solution of differential equations, 
mathematical preliminaries, Simple difference equations, 
Euler method, Runge-Kutta methods. 

Pre-requisite: MATH 1070 Text Books R. W. Hamming, 
“Numerical Methods for Scientists and Engineers”, 
Courier Dover Publications, Last Edition. 

PHYS 1010: General Physics 1 
                       4(3,1,2) 

Vector principles and operations, The motion of objects 
in one-dimension are described using words, diagrams, 
numbers, graphs, and equations. Kinematic principles 
and Newton’s laws. Concepts of work, kinetic energy and 
potential energy. Linear momentum and its conserva- 
tion. The impulse-momentum change theorem and the 
law of conservation of momentum. Concept of angular 
momentum of a system of particles. Simple harmonic 
motion. Concept of waves and their motion. 
Pre-requisite: --- Text Books 
A. Serway, Raymond, “Physics for Scientists and Engineers”, 
Saunders College Publishing, Last Edition. 

PHYS 1040: General physics II 
                               4(3,1,2) 

Basic properties of. Electric forces, and introduction of 
the fundamental law of force between two charges 
as Coulomb’s law. Gauss’s Law. Electric potentia. 
Capacitance and Dielectrics, Current and Resistance, 
Kirchhoff s law, Magnetic field, Biot-Savart law. Faraday’s 
Law . Resonance, Power electromagnetic induction. 
Electromagnetic Waves, Introduction to Quantum Physics. 
Insulating, metallic and semiconducting crystals. Radio 
activity topics. 
Pre-requisites: PHYS 1010, MATH 1060  
Text Books 
Serway, R,A. “Physics for Scientists and Engineers”, 
Saunders College, Last Edition. 

CHEM 1010: General Chemistry   
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                                                       4(3,1,2) 
Introduction, Measurements: Large and small numbers 
Units, Prefixes, Conversions between units (dimensional 
analysis, Temperature, Specific and heat capacity, 
Physical and Chemical Properties, Elements, 
Compounds and Mixtures, Energy changes in chemical 
reactions, Conservation of mass, Names and symbols of 
the elements, Dalton’s atomic theory, Formulas for 
molecular compounds, Composition of the atom, 
Atomic symbols, isotopes, Acids and bases, 
Hydrocarbons alkanes, Atomic weights, The chemical 
Bonds. The chemical reaction, Types of reactions, 
Acid/Base reactions, Ionic compounds and solubility in 
aqueous medium. Kinetic theory of gases, Boyle’s law, 
Charle’s law. The electromagnetic spectrum. The 
emission spectra of the elements, Rutherford model of 
the atom, Bohr’s model of the atom, Modern atomic 
theory discovery of the quantum, The periodic table.  
Pre-requisite: --- 
Text Books 
J. Brady, “General Chemistry, Principles and 
structures”, Last Edition. 

CS 1090: Computer Programming 1 
                                                                            3(2,1,2) 

Computer generations (components, classifications, 
andcapabilities); Computer processing (Data 
representation: binary system). Generations of 
programming languages, and compilers. Solving 
problems, Algorithms and Flow charts. Data types, 
variables, assignment, general struc- ture of a program; 
Input/Output; Arithmetic expression; Introduction to 
Classes and Objects; Relational opera- tors; Boolean 
expression, logical operators; conditional Statements: 
If..Else, Switch; Loop: for, while, do … while; functions; 
Array. 

Pre-requisite: --- Text Books 
H. M. Deitel, P. J. Deitel, “C How to Program”, 
Prentice Hall, Last Edition. 

 
MC 1600 Communication Skills 
 2(2,0,1) 

This course deals with the life skills that student needs in 
terms of communication skills (speaking, listening, 
reading, writing, nonverbal communication skill), 
communication skills in public life, communication skills 
in the work environment, scientific research skills. 
recruitment skills, information processing, skills to deal 
with personal styles, and how the student uses these skills 
in the work of a pioneer project. 
 
Pre-requisite: --- 
Jay and Jay, “Effective Presentation”, Transatlantic 
Publications, Last Edition. 
Prince Sattam bin Abdulaziz University, (2018): 
Communication skills, Dar Al-Mutanabi. 
 
CT 1400 Computer Skills 
 3(2,0,1) 

This course includes the basics of Computer 
(Computer definition, history, generations, and 
computer components, types of computers and 
advantages of computers). The student must be 
aware of how to use the computer and internet 
in all sectors of society (education, health, 

industry, labor and Security). The student learns how 
to use the computer as a means to search for 
information and  

knowledge by using various search engines. The 
student learns the computer operating systems (types, 
components, functions). The student learns to multiple 
applications of the word processor program and 
application, to spreadsheets and applications (types of 
spreadsheets perform calculations, dealing with 
multiple worksheets, sorting data, classification, 
spreadsheet applications), how to use the program 
Presentations (create a presentation using template, 
designing a new template, create and modify 
graphical objects on the slide, text formatting, add 
movements on slides, processing the final 
presentation). 
Pre-requisite:  
Hardware and Software by Dr. Mohammad Bilal and 
Dr. Ahmed Alsharia    

 
 

STAT 3201: Introduction on Probability & 
Engineering Statistics 

                                                              3(3,1,0)  
Descriptive statistics: Statistical data classification; 
measures of central tendency (mean, mode, 
median); measures of dispersion (variance, standard 
deviation, coefficient of variation). The theory of 
probabilities with applications to science and 
engineering: introduction; properties; applications. 
The random variables: Discrete and continuous 
random variables; expected value and variance of 
random variables; sums of discrete random variables; 
law of large numbers. Discrete & continuous 
distributions or engineering applications; Joint, 
marginal, conditional distributions. Selected 
distributions: Binomial, Poisson, Exponential, Weibull, 
Normal and Lognormal distributions. Basic concepts 
and methods of statistics: sampling, sampling 
distributions, parameters estimation, hypotheses 
testing. Analysis of variance; Correlation, simple and 
multiple linear regressions. Statistical software & its 
application. 
Pre-requisite: MATH 1060 Text Books 
R. E Walpole , R. H. Myers, “Probability and Statistics 
for Engineers and Scientists”, Macmillan Publishing, Last 
Edition. 

GEU 1011: Introduction to Engineering 
    2(2,0,0) 

Introduction to engineering disciplines and careers. 
Role of the engineer in society. Rewards and 
opportunities of an engineering career. Engineering as a 
Profession. Orientation to the engineering education 
system. Engineering profession educational and career 
planning. Academic success skills such as time 
management, study techniques, working in teams, and 
study groups. Engineering approach to problem-solving. 
Engineering design process. Concur- rent engineering 
and the interdisciplinary aspects of engineering 
projects. 
Pre-requisite: ---  
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Text Books  
Landis, Raymond B., “Studying Engineering”, 
Discovery Press, Burbank, CA, Last Edition. 

GEU 1021: Engineering Drawing and 
Graphics 

       3(2,0,3) 

Constructional geometry and basics of lettering; 
Sketching; Orthographic projection; Sectional and 
auxiliary views; Dimensioning; Introduction to 
computer graphics; Engineering applications 
Pre-requisite:  

Text Books 
C.H. Simons and D.E. Maguire, “A Manual of 
Engineering Drawing Practice”, Hodder & 
Stoughton, Last Edition 

GEU 2010: Statics 
    3(3,1,0) 

Force systems; vector analysis of forces, moments 
and couples in 2 and 3 dimensions. Equilibrium 
of force systems. Analysis of structures; plane 
trusses and frames. Distributed force system; 
centroids and composite bodies. Area 
moments of inertia. Friction. 
Pre-requisite: --- Text Books 
J.L. Meriam and LG. Kraige, “Engineering 
Mechanics; STATICS”, Last Edition. 

GEU 2020: Dynamics 
    3(3,1,0) 

Students in this course learn: Kinematics of a 
particle: curvilinear motion, and relative 
motion; Kinematics of a rigid body in plane 
motion: relative velocity and acceleration, and 
rotating axes; Kinetics of particles: Newton’s law, 
work and energy, impulse and momentum, and 
impact; Kinetics of a rigid body in plane motion: 
translation, fixed axis rotation, general motion, work 
and energy, and impulse and momentum. 
Pre-requisite: GEU 2010 Text Books 
J.L. Meriam and L.G. Kraige, “Engineering 
Mechanics, Dynamics, , SI Version”, Last Edition. 

MC 1600: Communication Skills 
    2(2,0,1) 

Students in this course learn: Essays and reports, 
writing process, organizing documents, techniques 
for persuasive arguments and supporting ideas, 
collection of relevant data and technical 
materials, information sources (e.g. library and 
internet), preparation and effective delivery of 
presentation using good oral, visual, posture 
and movement skills. Include attendance and 
evaluation by student of different seminars. Each 
student will participate in the preparation and 
delivery of one presentation. 
Pre-requisite:  
Text Books 
Jay and Jay, “Effective Presentation”, Transatlantic 
Publi- cations, Last Edition. 

 

GEU 4010-Engineering Economy 
                         2(2,1,0) 

Students in this course learn : Introduction to engineering 
economy. Interest formulas and equivalence. Bases of 
comparison and alternatives. Decision making among 
alternatives. Evaluating replacement alternatives. Break- 
even and minimum cost analysis. Cost accounting. 
Depreciation. Economic analysis of operations. Economic 
analysis of public projects. 
Pre-requisite: --- Text Books 
White, Agee and case, “Principles of Engineering 

Economics Analysis”, Last Edition. 

GEU 4020: Engineering Projects Management 
2(2,1,0) 

Students in this course learn: Basic Management Process 
approach, Strategies and planning methods, Project 
planning and scheduling, Bar-charts, critical path methods, 
PERT method, resource leveling and allocation, time-cost 
trade off. Construction and organizational approaches, 
leadership elements and decision making, time and cost 
control, computer applications. 
Pre-requisite:GEU4010 Text Books 
Moder J., Phillips C., and Davis E., “Project Management 
with CPM, PERT and Precedence Diagramming”, Last 
Edition. 

GEU 4031- Ethics of Engineering Profession 
                                                                     2(2,1,0) 

Students in this course learn: Ethical issues in the practice 
of engineering. Safety and liability, professional responsi- 
bility to clients and employers, loyalty, conflict of interest, 
confidentiality, codes of ethics, career choice, legal 
obligations. Philosophical analysis of professional ethical 
theories. Other case studies. 
Pre-requisite: --- Text Books 
Charles E. Harris, Michael S. Pritchard, and Michael J. Rabins, 
“Engineering Ethics: Concepts and Cases”, Belmont, CA: 
Thompson Wadsworth, Last Edition. 

CE 3020-Mechanics of Materials 
      3(3,1,0) 

Stress, strain, and Hook’s law. Moduli of elasticity and 
rigidity, and Poisson’s ratio. Statical determination of 
axial force, shear force, bending moment and torque 
in bars, beams and circular shafts. Load-shear-moment 
relationship in beams. Section kinematics; strain and 
stress distribution and their resultants. Normal and shear 
stress distributions in beams of different shapes. Transfor- 
mation of stress and strain, Mohr’s circle. Spherical and 
cylindrical pressure vessels. Elastic buckling of columns. 
Pre-requisite: GEU 2010 
Text Books. R. C. Hibbeler, “Mechanics of Materials”, 
Pearson/Prentice Hall, Last Edition. 

CE 3101-Building Construction 
               2(1,0,2) 

Principles of buildings construction and main 
buildings elements. Engineering drawings required in 
design and imple- mentation stages  
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with focus on reading and analyzing architectural 
drawings. Reviewing studies and research work for 
engineering projects such as economical studies, soil and 
water research, etc. Studying some building elements. 
Pre-requisite: GEU 1021 
Text Books. B.C. Punmia, Ashok Kumar Jain, “Building 
Construction”, Firewall Media, Last Edition. 

A) Civil Engineering Core Courses 

 
CE 2311 Surveying 

2(2,1,0) 

Definitions and concepts in land surveying, divisions of 
surveying and their importance, units of measurements, 
introduction to theory of measurements and errors, linear 
measurements, angular measurements, directions, leveling 
and contouring. Applications with computers. Introduc- 
tion to photogrametry. 

 

Pre-requisite: MATH 1070 

Text Books. Barry F. Kavanagh, “Surveying: Principles and 
Applications”, Prentice Hall, Last Edition 

CE 2321 Surveying Laboratory 
    1(0,0,2) 

Practice of chain surveying. The use of the level and 
leveling staff with applications in profile and cross-section 
leveling and setting out levels. The theodolite and its use 
in traverse surveying. Measurement of horizontal distances 
and level differences using the tacheometer. Measurement 
of areas with planimeter. Electronic surveying measuring 
equipment (Total station, …). The use of laser theodolite 
and laser level. Surveying computer applications. 
Co-requisite: CE 2311 

Text Books. Barry F. Kavanagh, “Surveying: Principles and 
Applications”, Prentice Hall, Last Edition. 
Economics Analysis”, Last Edition 

GEU 4020: Engineering Projects Management 
2(2,1,0) 

Students in this course learn: Basic Management Process 
approach, Strategies and planning methods, Project 
planning and scheduling, Bar-charts, critical path methods, 
PERT method, resource leveling and allocation, time-cost 
trade off. Construction and organizational approaches, 
leadership elements and decision making, time and cost 
control, computer applications. 
Pre-requisite:GEU4010 
Text Books 
Moder J., Phillips C., and Davis E., “Project Management 
with CPM, PERT and Precedence Diagramming”, Last 
Edition. 

GEU 4031- Ethics of Engineering Profession 
                      2(2,1,0) 

Students in this course learn: Ethical issues in the practice 
of engineering. Safety and liability, professional responsi- 
bility to clients and employers, loyalty, conflict of interest, 
confidentiality, codes of ethics, career choice, legal 
obligations. Philosophical analysis of professional ethical 
theories. Other  
case studies. 

Pre-requisite:--- 
Text Books 
Charles E. Harris, Michael S. Pritchard, and Michael J. 
Rabins, “Engineering Ethics: Concepts and Cases”, 
Belmont, CA: Thompson Wadsworth, Last Edition. 

CE 3020-Mechanics of Materials 
      3(3,1,0) 

Stress, strain, and Hook’s law. Moduli of elasticity 
and rigidity, and Poisson’s ratio. Statical 
determination of axial force, shear force, 
bending moment and torque in bars, beams and 
circular shafts. Load-shear-moment relationship in 
beams. Section kinematics; strain and stress 
distribution and their resultants. Normal and shear 
stress distributions in beams of different shapes. 
Transfor- mation of stress and strain, Mohr’s circle. 
Spherical and cylindrical pressure vessels. Elastic 
buckling of columns. Pre-requisite: GEU 2010 
Text Books. R. C. Hibbeler, “Mechanics of 
Materials”, Pearson/Prentice Hall, Last Edition. 

 

CE 3101-Building Construction 
              2(1,0,2) 

Principles of buildings construction and main 
buildings elements. Engineering drawings 
required in design and imple- mentation stages 
with focus on reading and analyzing architectural 
drawings. Reviewing studies and research work for 
engineering projects such as economical studies, soil 
and water research, etc. Studying some building 
elements. 
Pre-requisite: GEU 1021 
Text Books. B.C. Punmia, Ashok Kumar Jain, 
“Building Construction”, Firewall Media, Last 
Edition. 

 
B) Civil Engineering Core Courses 

 
CE 2311 Surveying 

    2(2,1,0) 

Definitions and concepts in land surveying, 
divisions of surveying and their importance, units of 
measurements, introduction to theory of 
measurements and errors, linear measurements, 
angular measurements, directions, leveling and 
contouring. Applications with computers. Introduc- 
tion to photogrametry. 

 

Pre-requisite: MATH 1070 

Text Books. Barry F. Kavanagh, “Surveying: Principles 
and Applications”, Prentice Hall, Last Edition 

CE 2321 Surveying Laboratory 
         1(0,0,2) 

Practice of chain surveying. The use of the level 
and leveling staff with applications in profile and 
cross-section leveling and setting out levels. The  
theodolite and its use in traverse surveying. Measurement 
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of horizontal distances and level differences using the 
tacheometer. Measurement of areas with planimeter. 
Electronic surveying measuring equipment (Total 
station, …). The use of laser theodolite and laser level. 
Surveying computer applications. 
Co-requisite: CE 2311 
Text Books. Barry F. Kavanagh, “Surveying: Principles and 
Applications”, Prentice Hall, Last Edition. 

 
C) Civil Engineering Core Courses 

 
CE 2311 Surveying 

2(2,1,0) 

Definitions and concepts in land surveying, divisions of 
surveying and their importance, units of measurements, 
introduction to theory of measurements and errors, linear 
measurements, angular measurements, directions, leveling 
and contouring. Applications with computers. Introduc- 
tion to photogrametry. 

 
Pre-requisite: MATH 1070 

Text Books. Barry F. Kavanagh, “Surveying: Principles and 
Applications”, Prentice Hall, Last Edition 

CE 2321 Surveying Laboratory 
    1(0,0,2) 

Practice of chain surveying. The use of the level and 
leveling staff with applications in profile and cross-section 
leveling and setting out levels. The theodolite and its use 
in traverse surveying. Measurement of horizontal distances 
and level differences using the tacheometer. Measurement 
of areas with planimeter. Electronic surveying measuring 
equipment (Total station, …). The use of laser theodolite 
and laser level. Surveying computer applications. 
Co-requisite: CE 2311 
Text Books. Barry F. Kavanagh, “Surveying: Principles and 
Applications”, Prentice Hall, Last Edition. 

CE 3331- Transportation Systems 
                 2(2,1,0) 

Transportation systems and their characteristics. Trans- 
portation and society. Transportation technology and 
components of transportation systems. Vehicle motion, 
flow, and performance. Continuous flow. Terminals. 
Introduction to transportation demand. 
Pre-requisite: CE 2311 

Text Books. Ennio Cascetta, “Transportation 
Systems Engineering: Theory and Methods”, 
Springer, Last Edition. 

CE 3210-Fluid Mechanics 
                                                                         3(3,1,0) 

Fluid properties. Fluid statics. Kinematics. Dynamics of 
ideal fluids. Flow of real fluids. Viscosity effect on fluid 
resistance. Fluid measurements. 
Pre-requisite: GEU 2020, MATH 2040 
Text Books. “Fluid Mechanics with Engineering Applica- 
tions” E. John Finnemore and Joseph 

 

CE 3231-Fluid Mechanics and 
Hydraulics Laboratory    1(0,0,2) 

Experiments on properties of fluids. Flow 
measurements in closed conduits, open 
channels and pumps. Statics of fluids: principles 
of continuity, Bernoulli law, energy and 
momentum, viscosity effects. Free surface flow. 
Co-requisite: CE 3210 

Text Books. Horace Williams King, “Hydraulics”, 
BiblioBa- zaar, LLC, Last Edition. 
 

CE 3511 Concrete Technology and 
Materials of Construction        3(3,1,0) 
Cementing materials. Concrete aggregates, 
methods of mixing, transporting, placing and 
curing of concrete. Properties and uses of 
concrete, design of concrete mixes. Durability 
of concrete in the Gulf environment: problems 
of hot weather concreting, alkali silica reaction, 
sulfate attack and reinforcing steel corrosion. 
Clay and thermal bricks, concrete blocks. 
Introduction to repair materials and techniques: 
types, properties, and usage of engineering 
materials : structural steel, aluminum, timber, 
glass, plastics, etc. 
Pre-requisite: CE 3020 Text Books. 
1. Michael S Mamlouk, John P Zaniewski, 
“Materials for Civil and Construction Engineers”, 
Pearson Prentice Hall, Last Edition. 
2. Theodore W. Marotta, “Basic Construction 
Materials”, Prentice Hall, Last Edition. 
 
CE 3521-Concrete Technology and 
Materials of Construction Laboratory  
                                                                  1(0,0,4) 

 Methods of sieve analysis, density, absorption, and 
abrasion of concrete aggregates. Normal 
consistency, setting times, compressive and 
tensile strengths of cements. Design and 
testing of concrete mixes for required 
workability, compressive, tensile, flexure 
strength and modulus of elasticity at various 
ages. Strength tests: on concrete cores, using 
Schmidt hummer and ultrasonic waves. Tensile 
test for reinforcing steel, and calculation of 
elastic modulus. Tests on isotropic and anisotropic 
materials and use of dial and electrical strain 
gages. Finding the Brinell Hardness Number of 
various materials. Tension tests on ductile and 
brittle materials. Nondestructive testing on 
concrete. 
Co-requisite: CE 3511 
Text Books. Michael S Mamlouk, John P Zaniewski, 
“Materials for Civil and Construction Engineers”, 
Pearson Prentice Hall, Last Edition. 

CE 3610-Structural Analysis I 
                                                      3(3,1,0) 

Types of structures, supports and loads. 
Idealization of structures and loads. Geometric 
stability and determinacy. Analysis of determinate 
trusses, beams, plane frames and arches. reaction 
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computation: axial force, shear force and 
bending moment diagrams. Internal force 
releases. Load-shear-moment relationship. 
Differential equation of elastic 
 curve. Deflections by integration, moment-area, 
conjugate-beam and virtual work methods. 
Influence lines of determinate structures. 
Pre-requisite: CE 3020 Text Books. 
1. Kenneth Leet, Chia-Ming Uang, 
“Fundamentals of Structural Analysis”, McGraw-Hill 
Professional, Last Edition. 
2. R. C. Hibbeler, “Structural Analysis”, 8th 
Edition. Prentice. 

CE 4350- Highway and Traffic 
Engineering 

                                                            3(3,1,0) 

Highway planning and capacity: design criteria and 
controls, cross sectional elements, sight distances, 
horizontal and vertical alignments, intersections 
sub-surface drainage. Components of Traffic 
system. Traffic-stream characteristics. Traffic 
studies, traffic safety. Capacity of urban streets and 
intersections. Congestion management. 
Pre-requisite: CE 3331 
Text Books. Fred L. Mannering, Walter P. Kilareski, Scott 
S. Washburn, “Principles of Highway Engineering and 
Traffic Analysis”, John Wiley, Last Edition. 

CE 3221-Hydraulics and Hydrology 
                                                           3(3,1,0) 

Steady flow in closed conduits. Steady and 
unsteady flow in open channels. Hydraulic 
machinery and Pumps. The hydrologic cycle: 
precipitation, evaporation, transpiration, infiltration. 
Hydrographic analysis: occurrence and flow 
fundamentals of groundwater (Darcy’s Law and its 
applications, steady and unsteady flow, etc.). 
Pre-requisite: CE 3210 Text Books 
1. H. M. Raghunath, “Hydrology”, New Age Inter- 
national, Last Edition. 
2. Horace Williams King, “Hydraulics”, BiblioBazaar, 
LLC, Last Edition. 

CE 4610-Structural Analysis II 
                                                                    3(3,1,0) 

Analysis of indeterminate structures: trusses, beams, 
plane frames and arches. Method of consistent 
deformation and flexibility matrix formulation. Pre-
strain, temperature change and support movement 
effects. Slope deflection method, matrix analysis of 
beams and plane frame using the stiffness method, 
moment distribution, sway consideration and 
analysis of non-prismatic members. Pre-requisite: CE 
3610 
Text Books. Kenneth Leet, Chia-Ming Uang, 
“Fundamentals of Structural Analysis”, McGraw-Hill 
Professional, Last Edition. 

CE 4710-Reinforced Concrete I 
                                                              3(3,1,0) 

Fundamentals and design theories based on 
ultimate strength design and elastic concept  

using ACI code. ACI Code requirements. Load factors. 
Analysis and design of reinforced concrete members 
subject to flexure, shear and diagonal tension in 
accordance to ACI strength method. Development 
length of reinforcement, deflec- tion and crack controls 
in reinforced concrete members. Pre-requisite: CE 
3610, CE 3511 
Text Books. Edward G. Nawy, “Reinforced Concrete: 
A Fundamental Approach”, Prentice Hall, Last Edition. 

CE 4831-Geotechnical Engineering 
                                                                           3(3,1,0) 

Types of rocks, classification of rocks based on origin 
and strength. Weathering processes. Origin and miner- 
alogical composition of soils. Residual and transported 
soil. Identification of soil minerals. Classification and 
identification of soils. Introduction to stress analysis in 
soils using the elastic theory. Consolidation of soils. 

Pre-requisite: CE 3020 

Text Books. Braja M. Das, Principles of Geotechnical 
Engineering, Seventh Edition. 

CE 4841-Geotechnical Engineering 
Laboratory                                      1(0,0,2) 
Moisture content determination. Specific gravity 
and relative density tests. Sieve analysis for coarse 
grained soil and Hydrometer analysis for fine grained 
soil. Atterberg limits test, Standard Proctor’s compaction 
test. Field (in-situ) density test. Constant and variable 
Head Permeability Tests. Direct shear test. Unconfined 
compression test. Triaxial compression test. One 
dimensional consolidation test. Co-requisite: CE 
4831 
Text Books. Braja M. Das, Geotechnical Engineering 
Lab Manual, Fifth Edition. 

CE 4311-Pavement Materials and Design 
                 2(2,1,0) 

Pavement types and definitions, soil classification 
for highway purposes. Bituminous material types and 
tests, uses of asphalt in highways, design of bituminous 
mixtures by Marshall Procedure. Analysis of rigid and 
flexible highway pavement stresses (one-layer system). 
Pavement layers, calculations of equivalent single axle 
load, design of rigid and flexible highway pavement by 
AASHTO procedure. Pre-requisite: CE 4350 
Text Books. A. T. Papagiannakis, E. A. Masad, 
“Pavement Design and Materials”, John Wiley and 
Sons, Last Edition. 

CE 4321-Highway Engineering Laboratory 
  1(0,0,2) 

Tests on mineral aggregates: sieve analysis, 
specific gravity, CBR and absorption. Asphalt 
viscosity, penetration, flash point, etc… Tests on 
asphalt paving mixtures using Marshal test, Skid 
Resistance and Extraction Test. Co-requisite: CE 
4311 
Text Books. Fred L. Mannering, Walter P. Kilareski, Scott 
S. Washburn, “Principles of Highway Engineering and 
Traffic Analysis”, John Wiley, Last Edition. 

 
 

CE 4440- Microbiology for Engineers 
             3(3,1,0) 

Definitions such as: units, material balance, energy 
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funda- mentals, Microbiology chemistry, 
mathematics of growth. Introduction to 
pollution problems and environmental 
impacts of the urban development. 
Microbiology: Bacteria and Fungi, Viruses, 
Algae, Coliform Bacteria, Biological Oxygen 
Demand, Biological Treatment Systems. Liquid 
waste disposal: overland, in streams, lake and 
sea. Solid wastes: characteristics, 
management, storage, collec- tion, disposal, 
and recycling. Air pollution: sources, effects and 
control. Noise pollution: sources, effects and 
control. Pre-requisite: CHEM1010  
Text Books. Mackenzie L Davis, David A Cornwell, 
“Intro- duction to Environmental Engineering”, 
McGraw-Hill, Last Edition. 
CE 4451- Sanitary Engineering Laboratory  
                                                      1(0,0,2) 

Methods of water and wastewater analysis including: 
solids determination by gravimetric methods, 
spectrophotom- etry and Beers law, calorimetric 
analysis of phosphate, determination of turbidity, 
acid-base titration, dissolved biological and 
chemical oxygen demands, bacterial counts in 
water, coliform tests, calcium determination and 
hardness determination of water, heavy metals 
determination and trace contaminants. 
Co-requisite: CE 4440 
Text Books. Mackenzie L Davis, David A Cornwell, 
“Intro- duction to Environmental Engineering”, 
McGraw-Hill, Last Edition. 

CE 4461- Water Supply and Sewerage 
Systems                                         3(3, 1, 0) 

 
Estimate of water and wastewater quantity. Design 
of water supply networks including pumping 
stations and storage capacity. Design of sanitary 
and storm sewers, including appurtenances. 
Pre-requisite: CE 3221 
Text Books. Terrence McGhee, McGhee, “Water 
Supply and Sewerage”, McGraw-Hill Companies, 
Last Edition. 

CE 4471- Water and wastewater 
treatment                                      3(3, 1, 0) 
Water quality and standards. Water treatment 
including clarification, filtration, disinfection and 
softening. Characteristics of wastewater. Sewage 
treatment including suspended solids removal and 
biological processes 
Pre-requisite: CE 4440 and CE 4451 
Text Books. Ronald L. Droste, "Theory and Practice of 
Water and Wastewater Treatment", J. Wiley, Last 
addition. 

CE 4720-Reinforced Concrete (II) 
               3(3,1,0) 
Design of one-way, two-way, ribbed and flat slabs 
floor systems. Design for “torsion” and “combined 
shear and torsion” by the strength method. Design 
of continuous beams. ACI moment redistribution for 
minimum rotation capacity. Design of columns 
under axial and eccentric loadings, short and long 
columns, staircases, and types of concrete 
footings. 

Pre-requisite: CE 4610 and CE 4710 

Text Books. Edward G. Nawy, “Reinforced Concrete: A 
Fundamental Approach”, Prentice Hall, Last Edition. 

CE 4720-Reinforced Concrete (II) 
      3(3,1,0) 

Design of one-way, two-way, ribbed and flat slabs floor 
systems. Design for “torsion” and “combined shear and 
torsion” by the strength method. Design of continuous 
beams. ACI moment redistribution for minimum rotation 
capacity. Design of columns under axial and eccentric 
loadings, short and long columns, staircases, and types 
of concrete footings. 
Pre-requisite: CE 4610 and CE 4710 
Text Books. Edward G. Nawy, “Reinforced Concrete: A 
Fundamental Approach”, Prentice Hall, Last Edition. 

CE 4851-Foundation Engineering 
     3(3,1,0) 

Types of foundation, foundation materials and founda- 
tion uses. Bearing capacity of shallow foundation. 
Bearing capacity of deep foundations. Pile foundations 
and caissons. Sheet piling. Retaining walls. Protection 
of foundations. 
Pre-requisite: CE 4831 
Text Books. DAS, B.M., “Principles of Foundation Engineering”, 
PWS Engineering, Boston, Massachusetts, Last Edition. 

CE 4730-Steel Structures 
     3(3,1,0) 

Analysis and design of roof trusses. Design of tension 
and compression members, columns under eccentric 
loadings, column bases and footings. Design of beams, 
welded and bolted connections. Design of building 
frames. Introduction to plastic analysis. Industrial building 
project. All according to AISC specifications. 
Pre-requisite: CE 4610 
Text Books. Charles G. Salmon, John E. Johnson, Faris 
Malhas, “Steel Structures: Design and Behavior ”Prentice 
Hall, Last Edition,. 
CE 4170-Construction Equipments and 
Methods 3(3,1,0) 

Overview of the construction industry. Earthmoving 
machinery and operations : excavation and lifting, 
loading & hauling, compacting & finishing, productivity 
estimation. Reinforced concrete construction and concrete 
form design. Construction economics. 
Pre-requisite: CE 3101 

Text Books. Richard C. Ryan, Calin Popescu, “Construction 
Equipment Management for Engineers, Estimators, and 
Owners”, CRC Press, Last Edition. 
 
CE 4471-Water and Waste Water Treatment 

3(3,1,0) 

Water quality and standards. Water treatment including 
clarification, filtration, disinfection and softening. Charac- 
teristics of wastewater. Sewage treatment including 
suspended solids removal and biological processes. Pre-
requisite: CE 4440 
Text Books. Ronald L. Droste, “Theory and Practice of Water 
and Wastewater Treatment”, J. Wiley, Last Edition 

CE 4980- Graduate Project I 
1(0,0,3) 

How to choose the graduation project topic, establishing 
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the project, literature review collecting the 
field  
data, preparing or preliminary conducting the 
experiments and developing the 
mathematical/computer model if any. Writing the 
project problem statement, objectives, 
methodology, expected preliminary findings. 

Pre-requisite: 125 Credit Hours 

CE 4990- Graduation Project II 
                       3(1,0,4) 

This is a continuation of Part-I of the project. It includes: 
running and finalizing the experimental program or the 
mathematical/computer model if any, analyzing the 
results and findings and drawing the conclusion, writing 
the complete project report, presenting and defending 
the project. 
Pre-requisite: CE 4980 

CE 9990 Practical Training (8 weeks) 
Pre-requisite: 96 Credit Hours 

 

D) Civil Engineering Elective Courses 

 

 
1 - Construction 

Engineering 

 
CE 4141- Construction Projects Estimates 

3(3,1,0) 

Quantity take-off from plans and specifications. Cost 
determination including labor, transportation, insurance 
and risk analysis. Drawing and detailing of a typical civil 
engineering projects. Use of computer programs for 
quantity and cost determination. 

 

Pre-requisite: CE 3101 

Text Books. Hojjat Adeli, Asim Karim, “Construction Sched- 
uling, Cost Optimization, and Management”, Taylor & 
Francis, Last Edition. 

 
CE 4161- Construction Specifications and 
Contracts       3(3,1,0) 

Specifications and contracts observed by Saudis laws. 
Legal aspects of engineering public works, general and 
special conditions. Settlement of disputes. Specifications 

of construction materials according to different stand- 
ards. Construction contracting for contractors, architects/ 
engineers and owners. Types of contracts and contract 
documents. Bidding strategies and professional liabili- 
ties. Organization and administration : industry structure, 
construction contracts, insurance. Planning, estimating, 

and control. Scheduling and pricing : accounting and 
cost control. Preparing detailed estimates according to 
contract documents. 

Pre-requisite: CE 3101 

Text Books. P. D. V. Marsh, “Contracting for 

Engineering and Construction Projects”, Gower 

Publishing, Ltd, Last Edition. 

 

CE 4181-Planning, Organizing and 
Scheduling of Construction Projects             

3(3,1,0)  

Construction as an industry, methods of 

manage- ment: Initial investigation of the site, 

relationships and responsibilities of project 

parties. General scheduling of the periodical life 

of the project, defining project activi- ties, their 

sequences and scheduling using the critical path 

method and computer techniques. Investigating 

the organizational planning activities in a 

construction organization, including basic 

management functions, setting goals and 

objectives, human resources manage- ment, 

and safety programs. Investigation of the 

planning activities for construction projects and 

detailed investiga- tion of the scheduling 

techniques used in construction, including 

resource and time-cost analysis, and project 

updating. Introduction to labor production and 

equip- ment analysis. 
Pre-requisite: CE 3101 
Text Books. Harold Kerzner, “Project 
Management: A Systems Approach to Planning, 
Scheduling, and Control- ling”, John Wiley and 
Sons, Last Edition. 

CE 4191- Advanced Construction 
Methods                                      3(3,1,0) 

Production, transporting, and placing the 
equipments used in the precast concrete. Steel 
and concrete high rise constructions. Suspension 
and sea structures. Methods and equipments used 
in buried structures. Methods of planning and 
supervising the up mentioned structures. The use 
of computer in manufacturing of concrete 
materials. 

Pre-requisite: CE 3101 
Text Books. Roy Chudley, Roger Greeno, Colin 
Bassett, “Advanced Construction Technology”, 
Longman, Last Edition 

 
 

2WaterResources 

Engineering 

 
CE 4230- Hydraulic Structures 
3(3,1,0) 

Design of inlet and outlet structures for irrigation 
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canals. Cross structures : culverts, siphons and 
aqueducts. Energy dissipation downstream 
hydraulic structures. Design of Spillways, siphon 
spillways and dams. Pre-requisite: CE 3221 

Text Books. Pavel Novák, A. I. B. Moffat, C. Nalluri, 
“Hydraulic Structures”, Taylor & Francis, Last 
Edition. 

C E4251-Irrigation and D raina ge Eng ineering 
3(3,1,0) 

Irrigation and drainage systems. Sources and quality 
of water for irrigation. Bases and principles, design and 
implementation of irrigation and drainage systems. 
Economical, hydraulic and structural concepts of the 
different agricultural, irrigation and drainage systems. 
Operation and maintenance of the agricultural, irrigation 
and drainage systems. The instrumentation, machinery 
and materials used for irrigation and drainage in Saudi 
Arabia. 
Pre-requisite: CE 3221 
Text Books. R.K. Sharma, T.K. Sharma, “Textbook of Irrigation 
Engineering: Irrigation and Drainage V.1”, Oxford & IBH 
Publishing Company Private, Limited, Last Edition. 

CE 4261- Ground Water Engineering 
3(3,1,0) 

Introduction to groundwater and its layers. Groundwater 
movement: Basic principles and fundamental equations. 
Water wells : types and characteristics. Aquifer test and 
flow net analysis. Quality, pollution and management of 
groundwater. Groundwater modeling and techniques 
with computer applications. 
Pre-requisite: CE 3221 

Text Books. Abdel-Aziz Ismail Kashef, “Groundwater 
Engineering”, McGraw-Hill, Last Edition. 

 
CE 4271- Water Resources Planning and 
Management 3(3,1,0) 

Bases and objectives of water resources planning and 
management. Economical analysis and planning of 
multi-purpose water resources projects. Water resources 
projects: constituents, assessment methods and risk analysis. 
Management principles: planning, organizing, leading and 
controlling; planning stages and levels, decision making 
techniques. Water demand and supply: water demand 
estimation methods, water supply estimation methods, 
balance between water supply and demand. Important 
aspects in water resources planning: economic, legisla- 
tive, environmental, social and political aspects. Case 
study: Water resources planning and management in 
Saudi Arabia. 
Pre-requisite: CE 3221, Text Books. Helweg, “Water 
Resources Planning and Management”, John Wiley 
and Sons Ltd, Last Edition. 

 

3 - T r a n s p o r t a t i o n  

Engineering 

CE 4361- Traffic Engineering and Planning 

               3(3,1,0) 

Traffic laws and ordinances: design and application of 
signs, markings, and signals, timing of isolated and inter- 
connected signals, speed regulation. One-way streets, 
pedestrian, bicycle, and mass transit considerations. 
Traffic engineering administration. 
Pre-requisite: CE 4350 

Text Books. Mike Slinn, Paul Matthews, Peter Guest, “Traffic 
Engineering Design”, Butterworth-Heinemann, Last Edition. 

 
CE 4371- Urban and Regional Transportation 
Planning      3(3,1,0) 

Characteristics of urban transportation systems, planning 
and analysis methods. The dimensions of key policy 
issues confronting decision maker. 
Pre-requisite: CE 3331 
Text Books. Roger Creighton, “Urban Transportation 
Planning”, University of Illinois Press, Last Edition. 

 
CE 4381- Geographic Information Systems in 
Engineering      3(3,1,0) 

Introduction to the application of geographic informa- 
tion systems (GIS) to civil engineering. GIS as a tool for 
analysis, modeling, and evaluation of civil engineering 
problems. The design of spatial databases: definition of 
spatial data, data types, spatial relationships, computer 
operation on spatial data, topology in spatial data, data 
models, data capture techniques, database types, 
composition of spatial queries, analysis of engineering 
data using a GIS. Complex analysis of polygon and 
linear features, presentation of results. 
Pre-requisite: CE 2311 

Text Books. Paul V. Bolstad, “GIS Fundamentals: A First Text 
on Geographic Information Systems.” Eider Pr, Last Edition. 

4- Environmental 

Engineering 
 

 

CE 4481- Air Pollution Control and Design 
      3(3,1,0) 

Fundamental concepts and design procedures for the 
removal of particulates, gases and toxic air pollutants 
from waste gas streams. 
Problem assessment : characterization of exhaust gas 
streams, fan characteristics. 
Pre-requisite: CE 4440 

CE 4491- Solid Wastes Technology 
     3(3,1,0) 

Types, sources, composition and prediction models 
of solid wastes. Design and optimization techniques for 
the solid waste storage. Collection and transportation 
facili- ties. Transfer stations. Design and constructions of 
sanitary landfills, incinerators and composting systems. 
Solid waste reclamation and re-use. 
Pre-requisite: CE 4440 
Text Books. Kanti L. Shah, “Basics of Solid and Hazardous 
Waste Management Technology”, Prentice Hall, Last Edition
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Text Books. C. David Cooper, F. C. Alley, “Air Pollution 
Control: A Design Approach”, Waveland Press, Last Edition. 

 
 
 

5 - Structural 

reinforced concrete bridges. Problem of durability in 
reinforced concrete buildings. Computer applications. 
Pre-requisite: CE 4610 
Text Books. P.C. Varghese, “Advanced Reinforced Concrete 
Design”, PHI Learning Pvt. Ltd, Last Edition. 

Engineering 
6 - Geotechnical 

Engineering 
CE 4741- Durability, Evaluation and Repair of 
Concrete Structures  3(3,1,0) 
Durability problems of concrete in the Gulf region. Factors 
causing deterioration in the local conditions. Manifesta- 
tions and mechanisms of sulfate attack and protection 
methods, corrosion of reinforcement, salt weathering, 
environmental cracking and cement-aggregate reaction, 
deterioration of concrete in sea water. Preventive measures 
for concrete structures: diagnosis and evaluation of 
deterioration, repair materials and techniques. 
Pre-requisite: CE 3511 
Text Books. Jan Bijen, “Durability of Engineering Structures: 
Design, Repair and Maintenance ”Woodhead Publishing, 
Last Edition,. 

CE 4751- Prestressed Concrete Design 
            3(3,1,0) 

Basic principles, short- and long-term properties of constituent 
materials, partial pre-stressing. Flexural behavior, analysis 
and design of pre-stressed concrete beams: classes, 
cracking, pre-tensioning, post-tensioning, service load 
design, load balancing, strength design, strain limits, 
bond, transfer and development lengths. Evaluation of 
immediate and long-term losses. Composite construction 
and design, shear-friction theory. Deflection calculation. 
Pre-requisite: CE 4710 
Text Books. Burns, Ned H. Burns, Bruce W. Russell, “Design 
of Prestressed Concrete Structures”, John Wiley and Sons 
Ltd, Last Edition. 

 
CE 4761- Advanced Structural Analysis and 
Design  3(3,1,0) 

Analysis of multi-storey building frames for one-way and 
two-way flooring systems using approximate and “exact” 
methods; preliminary and final design of multi-storey 
building frames. Design of one-way and two-way flooring 
systems. Mat foundations. Water tanks. Introduction to  

 

CE 4771- Introduction to Earthquake 
Engineering 3(3,1,0) 

Introduction to earthquake engineering: origin and 
characteristics of earthquakes, introduction to structural 
dynamics. Vibration characteristics of buildings: periods 
and mode shapes, response spectrum, earthquake 
induced forces and displacements. Introduction to 
inelastic behavior, force reduction and ductility require- 
ments for concrete and steel. Seismic design provisions 
of reinforced concrete frames and shear walls according 
to ACI Code (USA code). Introduction to Saudi and 
international seismic codes (like UBC code). 
Pre-requisite: CE 4610 or CE 4710 

Text Books. Charles K. Erdey, “Earthquake Engineering: 
Application to Design”, John Wiley & Sons, Last Edition. 

CE 4861- Applied Geotechnical Engineering 
      3(3,1,0) 

Application of soil mechanics to earth pressures and 
retaining structures. Pressures and bases for design of 
bracing of open cuts, anchored bulkheads, cofferdams, 
tunnels, and culverts. Strength of intact rock, strength of 
rock joints, foundation in rock. Stability of slopes in soil 
and rock, stability of earth and rock fill dams. Computer 
applications. 
Pre-requisite: CE 4851 

Text Books. C. Venkatramaiah, “Geotechnical Engineering”, 
New Age International, Last Edition. 

 
CE 4871-Soil Stabilization and Improve- 
ment         3(3,1,0) 

General survey of soil types, their behavior and the 
available techniques for improvement. Mechanical 
modifications to shallow and deep soil. Modifications 
by admixtures and grouting. Modifications by inclusions 
of geosynthetic material in filtration, seepage control, 
separation, reinforcement and water retention. Hydraulic 
modifications and treatment of marginal soils. 
Pre-requisite: CE 4831 
Text Books. Chemical Grouting and Soil Stabilization by 
Reuben H. Karol, Published by CRC Press, Last Edition. 

CE 4881- Earth and Foundation Structures 
3(3,1,0) 

Methods of site investigation and determination of soil  
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properties for design purposes. Bearing capacity 
theory of shallow foundation. Settlement of building 
foundations. Design and analysis of retaining walls, 
sheet piles and bracing for excavations. Design 
of pile and pier foundations. 
Pre-requisite: CE 4851 

Text Books. Donald P. Coduto, “Foundation Design: 
Principles and Practices”, Prentice Hall, Last Edition. 

CE 4891-Rock Mechanics  
3(3,1,0) 

Physical properties and classification of intact 
rocks. Theories of rock failure, state of stress in the 
earth’s crust, time-dependent behavior of soft rock, 
compressibility, effect of geologic discontinuities 
on rock strength and slopes stability. 
Pre-requisite: CE 4831, CE 4841 
Text Books. John Conrad Jaeger, Neville G. W. Cook, 
Robert Wayne Zimmerman, “Fundamentals of 

 

Rock Mechanics”, Blackwell Publishing, Last Edition. 

 

7- Special Topics 

and Computer 

Applications 
 

 
CE 4911- Computer Applications in Civil 
Engineering 3(3,1,0) 

Analysis and design of civil engineering structural 
systems through the use of computers. Emphasis 
will be placed on available computer software 
used in civil engineering projects and in industry. 

 
CE 4971- Special Topics in Civil 
Engineering 

        3(3,1,0) 

Study of selected specialized topics in civil 
engineering not covered by other courses. 
(The course content should be approved by 
the department council each time the course 
is offered). 
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About Al-Kharj, Saudi Arabia 

Al-Kharj is a city in Al-Kharj Governorate in central Saudi Arabia. Al-Kharj is 
located at a distance of 77 km south of Riyadh and it status as a city was 
recent, as it originally referred to a large region made up of a number of 
separate small towns. The largest towns historically were ASSeeh and Dilam. 
Other towns include Sulamiyya, Yamamah, and al-Hayathim, as well as other 
smaller villages and hamlets. The modern city grew out of Al-Seeh. 
The Kharj region is defined largely by the wide valley known as Wadi al-Sahba 

(sometimes known as “Wadi al-Kharj”), where the floods of many other wadis, 
such as Wadi Hanifa, are deposited. In addition, there were historically several fresh water springs (called asyah or 
uyun) that flowed towards the surface through apertures in the earth. As a result, the Kharj district has historically 
been one of the richest locations in Arabia in water resources, and has supported grain production 
since ancient times. However, springs of al-Kharj, like those of neighboring al-Aflaj have completely 
dried up in the last two decades. 

Today, Kharj houses a governmental farm, among the oldest of its kind in the country. Kharj oasis 
produces dates, vegetables (including carrots, cucumbers, tomatoes and lettuce) and fruits (including 
oranges, melons and grapes). There is also livestock and poultry, as well as horse breeding. There are 
also large industries for processed food. Kharj has excellent connections to other urban centres in 
the country, using the system of highways, railroad and airports of the capital, Riyadh, which is 50 km 
northwest. Kharj lies on the route to the regions of the cities Abha, 800 km, Khamis Mushayt, 775 km, 
and Najran, 800 km, all southwest. Kharj is located to an area of deepwater pools. There is also a water 
tower with a restaurant. 

These days Al-Kharj is a place for tourist. It has historical places in Dilam Al-Sseeh, and others. It 

has fresh water called uyun. The Uyun water will be use for farmers to irrigate. So it is surrounded by many farms. 
Also, there are many popular places like the water tower restaurant, and a traditional food restaurant. In addition, 
water tower has a big place under the tower. The state of Al-Karj use it in weekends or calibrating days for activities. 

One of the main RSAF bases, Prince Sultan Air Base is located in Al-Kharj, which is home for several fleets of 
F-15s. Al-Kharj was home to about 60,000 coalition forces during the 1991 Gulf War 
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