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Distribution of courses over the different levels

Weekly Distribution
. of Credit Hours -
Course Code Course Title o Credit | Contact Prerequisites
Hours | Hour
First Year - First Level
011ENG-6 Intensive English Program-1 - 6 6 12 -
107 CHEM- 4 | General Chemistry 3 1 4 -
119 MATH-3 | Differentiation and Integration-1 3 - 3 3 --
111 ICI1-2 The Entrance to the Islamic Culture 2 - 2 --
201ARAB-2 Language Skills 2 - 2 --
Total Number of Hours 10 7 17 24
First Year - Second Level
012 ENG-6 Intensive English Program-2 - 6 6 12 011ENG-6
102 CMS-3 Computer Applications 2 1 3 -
219 MATH-3 | Differentiation and Integration-2 3 - 3 3 119 MATH-3
129 PHYS-4 Physics-1 3 1 4 -
112 IC1-2 Islamic Culture-2 2 - 2 2 -
Total Number of Hours 9 8 18 26
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Second Year - Third Level

111-GE-3 Engineering Drawing - 3 6 -

211-ME-3 Material Science 2 3 4 132 Eg}gi/f 4
212-ME-2 Engineering Mechanics (statics) 2 2 2 -

211 GE-2 Learning skills 2 2 2 -

219 PHYS-4 Physics-2 3 4 5 129 HYS-4
229 MATH- 3 | Differentiation and Integration-3 3 3 3 219 MATH-3
Total Number of Hours 12 17 22

Second Year - Fourth Level

221-ME-3 Production Technology and Workshop 1 3 5 111-GE-3
222-ME-3 Thermodynamics-1 2 3 4 ﬁg ifgrsﬁg
223-ME-3 Strength of Materials & Testing 2 3 4 211-ME-3
221-GE-2 Creativity and Innovation 2 2 2 -

202 ARAB-2 | Arabic Writing 2 2 2 -

222-GE-2 Engineering Programming 1 2 3 102 CMS-3
319 MATH- 3 | Differential Equations 3 3 3 219 MATH-3
Total Number of Hours 13 18 23

Third Year - Fifth Level

311-ME-3 Metal Cutting Processes 2 3 4 ;;:mg:g
312-ME-3 Mechanical Engineering Drawing 1 3 5 111-GE-3
313-ME-2 Engineering Mechanics (dynamics) 2 2 2 -

218 EE-3 Electric Engineering-1 2 3 4 ﬁg &iﬁsﬁg
113 1C1-2 Islamic Culture-3 2 2 2 --

329 MATH- 3 | Linear Algebra 3 3 3 --

301 NGL-2 Technical Reports Writing 2 2 2 012 ENG-6
Total Number of Hours 14 18 22

Third Year - Sixth Level

321-ME-3 Theory of Machines 2 3 4 gg:ﬁg:g
322-ME-3 Fluid Mechanics 2 3 4 222-ME-3
328-EE-3 Electric Engineering-2 2 3 4 218 EE-3
419 MATH-3 | Numerical Methods 3 3 3 319 MATH- 3
329 STAT-2 Principles of Statistics and Probability 2 2 2 --

114 IC1-2 Islamic Culture-4 2 2 2 --

Total Number of Hours 13 16 19

Summer Internship

400 ME-0 Summer Internship 0 0 0 Completion of 93

credit hours
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Fourth Year-Seventh Level

411-ME-3 Machine Elements Design-1 2 3 4 g?g:ﬁg:g
412-ME-3 Metal Forming Processes 2 3 4 ;é i :ﬁg:g
413-ME-3 Heat Transfer 2 3 4 322-ME-3
414-ME-2 Measuring Devices 1 2 3 321-ME-3
411-GE-2 Professional Ethics and practice 2 2 2 --
XXX Free course- 1 3 3 3 -
Total Number of Hours 12 16 20
Fourth Year- Eighth Level
421-ME-3 Machine Design 2 3 411-ME-3
422-ME-3 Thermodynamics-2 3 222-ME-3
423-ME-3 Igl;fiza;ll;ic Machines & Fluid Power ) 3 4 322-ME-3
424-ME-3 f/}il]itrzr:ilolr)lznamlcs & Mechanical > 3 4 g%; Dl\//[[E"EH_ ;
311-INE-2 Engineering Economy 2 2 2 -- |
Elective-1 2 2 2 -
Total Number of Hours 12 16 20
Fifth Year-Ninth Level
511-ME-3 Control Systems 2 3 4 424-ME-3
573-ME-2 Senior Design Project 3 3 3 1C20 Sm C%Lec‘;li??l;frs
511-GE-2 Engineering Entrepreneurship 2 2 2 -
Elective -2 3 -
Elective -3 3 --
XXX Free course-2 2 2 2 --
Total Number of Hours 16
Fifth Year-Tenth Level
411-INE-2 Engineering Management 2 2 2
Elective-4 3
Elective-5 3
Total Number of Hours 8
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Elective courses

Elective courses (2), (3), (4), and (5) are selected according to the following:

1 - Students interested in power engineering path: choose the courses of power engineering path only
from the list of elective courses

2 - Students interested in engineering design and production path: Choose the courses of engineering
design and production path only from the list of elective courses

3 — Students interested in the general path: choose elective courses without following any path

List of Elective course -1
Weekly Distribution

of Credit Hours

Course Code | Course Title Credit i Prerequisites
Lectures Lab

Hours Hour

First Year - First Level

321 GE-2 Knowledge Management | 2 - 2 2 -
322 GE-2 Design Thinking 2 - 2 2 -
323 GE-2 System Dynamics 2 - 2 2 -

List of Elective courses (2), (3), (4) and (5)

Weekly Distribution
Path gz:;se Course Title of Credit Hours Credit | Contact Prerequisites
Lectures | Lab [, .. Hour
531-ME-3 | Internal Combustion Engines 2 1 3 4 413-ME-3
o 532-ME-3 | Energy Conversion 3 - 3 3 422-ME-3
£ | 533-ME-3 | Power Plants 2 1 3 4 413-ME-3
5 § 541-ME-3 | Energy Efficient Buildings. 3 - 3 3 413-ME-3
g Eo 542-ME-3 | Desalination 3 - 3 3 422-ME-3
o w 543-ME-3 | Refrigeration and Air Conditioning | 2 1 3 4 413-ME-3
534-ME-3 | Computer Aided Manufacturing 2 1 3 4 311-ME-3
535-ME-3 | Mechanical Behavior of Materials 2 1 3 4 211-ME-3
i 536-ME-3 | Composite Material 3 - 3 3 211-ME-3
?, _§ -g 544-ME-3 | Fundamentals of Heat Treatment 2 1 3 4 211-ME-3
c 9o Finite Element Analysis in 421-ME-3
%D 'g '§o SA-ME3 |\ 10 hanical Design ! 1 2 3 > 419 MATH-3
O a w [ 546-ME-3 | Nano technology 3 - 3 3 211-ME-3
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111- GE-3 Engineering Drawing

This course covers an overview of orthographic projections and sectional views, standards and
conventions in drawing and dimensioning, detailed drawings, and computer aided drawing.

221-ME-3 Production technology and workshop
The overall aim of the present course is to explain the basics of production technology and workshop

operations as well as a brief review of the engineering materials and the principals of automobile and
electricity which may be useful in better understanding of the field of manufacturing technology.

211- ME-3 Material Science

Material science is a core mechanical engineering subject and a prerequisite for engineering student. This
course give student the fundamental information about what are inside the material by this wat student can
understand different processing of materials such as mechanical testing and also deformation of materials.
The conventional method of classroom interaction between the teacher and student is essential for
teaching this subject. At the same time, practical experiments are conducted. All these methods are being
followed and any improvement in the implementation shall be made as per the feedback of students. The
communication between the teacher and student is regularly maintained and learning material is also
provided through blackboard to the students. Prerequisite:

212- ME-2 Engineering Mechanics “STATICS”

This course covers the equilibrium of rigid body of different mechanisms with considering the forces and
moments that cause the motion. It treat the 2D and 3D Equilibrium of a rigid body. The calculation of the
center of gravity, the shear force and bending moment of a rigid body.

222- ME-3 Thermodynamics 1

This course deals with the fundamental principles of thermodynamics such as heat, work, thermodynamic
systems, and the first and second laws of thermodynamics and their applications on thermodynamics
engineering problems. Also, this course presents a number of examples and problems concern to processes
that occur in some equipment such as power plants, vapor compression refrigerators, thermoelectric
coolers and rocket engines.

222- GE-2 Engineering Programming

This course introduces the students with the world of computers that can be utilized for computational
purposes in any other area. The course concentrates on inculcating the skills of logic and programming
development. The course covers topics on how to use MATLAB for various operations and includes,
branching, looping. arrays, graphical functions numerical programing etc. At the end of the course the
student is expected to be self-reliant in developing the programs in variety of fields
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223- ME-3 Strength of Materials and their Testing
Strength of Materials and their testing is a 3-credit course designed to students at their fourth level in their

respective colleges. This course is an initiation to the mechanical engineering design based on the general
concept of stress and strain. The objective of this course is that the student acquires the basis of Elasticity
and Strength of Materials, such as general assumptions and hypothesis for strength of materials theories;
different types of loading; normal stress and strain; mechanical properties of materials; Shear stress and
strain; analysis of stress and deformation in axially loaded members, Trion formula in circular shafts; pure
bending, shear force and bending moment diagram; stress and strain transformations, MOHR's circle.

311- ME-3 Metal Cutting Processes

This course aims to cover the principles of the conventional machining processes, the different
conventional machining operations, the tool and work piece fixation methods, the machine specifications,
and the kinematic systems represent main items in this course. Furthermore, the course includes finishing
operations and engineering metrology. This course covers the determination of cutting forces (graphically
and numerically), and the estimation of the machining times in each operation. Also, it covers the chip
breakers in machining and the concept of machinability and its improvement. This course aims to prepare
the student to effectively using the non-conventional machining methods.

312- ME-2 Engineering Mechanics (Dynamics)
This course aims to cover the Newton’s Laws of Motion, Kinematics of Particles, Kinetics of Particles,
Plane Kinematics of Rigid Bodies, Plane Kinetics of Rigid Bodies, Free Vibration of Particles.

321-ME-3 Theory of Machines

This course covers and concentrates on the theory, design, performance, and principles of the Kinematics
and Kinetics of rigid bodies, which deal with motion; position; velocity and acceleration. The course also
includes cams, governors, balancing and their applications. Theory of machines is a core mechanical
engineering subject and a prerequisite for machine design.

322- ME-3 Fluid Mechanics

The course aims to provide the student with the basic concepts required to understanding and solving the
fluid mechanics problems applied on engineering. Concepts and definitions, Fluid statics. Forces on
submerged surfaces and bodies. Non-viscous flow, conservation of mass, momentum and energy.
Bernoulli equation. Dimensional analysis. The PI-Theorem, similarity. Viscous flow, pipe flow, losses in
conduit flow. Laminar and turbulent flow.

411- ME-3 Machine Elements Design

This course contains an overview of different types of stresses, materials selection, failure theories, and
design of joints. It also covers the design of different machine elements such as couplings, clutches,
brakes, springs, chain drives, and power screws. Computer-aided design.

412- ME-3 Metal Forming Processes

This course deals with the principles of different manufacturing processes such as Metal Casting, Metal
Welding, and Metal Forming and their applications on the design of different production-related
engineering problems. Also, this course presents a number of examples and problems concern to processes
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that occur in production equipment's such as Sand-Casting equipment, Extrusion, Forging and Drawing
equipment.

413-ME-3 Heat Transfer

Introduction to Heat Transfer.Modes of Heat Transfer & Electric Circuits, Steady State Conduction, Fins
& Extended Surfaces, Unsteady State Conduction, Free Convection., Forced Convection, Radiation, Heat
Exchangers.

414-ME-2 Measuring Devices

This course is required for all mechanical engineering students, and is taken in the pre-final year. It serves
as an introduction to the fundamental principles of instrumentation and measurement, along with statistics,
and integrates and applies what you have learned in your math, physics, engineering mechanics and
mechanical and electrical engineering courses. It will introduce the function, operation, and application of
common mechanical engineering instruments, measurement principles, and statistical analysis. The course
is divided roughly in thirds — 1/3 statistics, 1/3 measurements, and 1/3 instrumentation. A detailed
schedule of lectures, material to read, labs, and homework should be made available by the course
coordinator.

411-GE-2 Professional Ethics and Practice

This course will allow students to understand the moral problems faced in the corporate setting and wider
philosophical frameworks along with social importance and their intellectual challenges are given its due
placement. It is important that students have to be not only technically competent, but socially accountable
in their careers. Hence, this course expects them to learn to share ideas and concepts, working in teams on
majority of the case studies to have enough sensitivity to engineering professionalism

421 -ME-3 Machine Design

This course is devoted to study the power transmission systems and analyze the stresses on each machine
element in the transmission line. The course also deals with the selection of the right power source to drive
such systems and the design of shafts, keys, belts, gears and bearings and all other elements involved with
the transmission line.

422-ME-3 Thermodynamics — 2

This course deals with first and second laws of thermodynamics, power systems with phase change
(Concepts of vapor power cycles and their applications: Rankine cycle for vapor power plants, Reheat
cycle, and Regenerative cycle, refrigeration systems with phase change (Concepts of refrigeration cycles
and their applications, refrigerators and heat pumps), power systems with working gaseous fluids
(Concepts of gas power cycles and their applications: Otto cycle, Diesel cycle, Brayton cycle, and Jet-
propulsion cycles, gas mixtures (Composition of a gas mixture. P-v-T behavior of gas mixtures.
Thermodynamic properties of gas mixtures), and chemical reactions (fuels and combustion and their
applications, theoretical and actual combustion processes, enthalpy of formation and enthalpy of
combustion. steady-flow and closed reacting systems.

423-ME -3 Hydraulic Machines and Fluid Power Systems

Introduction to Hydraulic Machines, Pelton Turbines, Francis & Kaplan Turbines, Centrifugal Pumps,
Cavitation in Pumps, Pumps Connection and selection, Introduction to fluid Power systems, Hydraulic
Pumps (Positive displacement pumps), Hydraulic Valves, Hydraulic Cylinders and Tanks, Examples of
Hydraulic circuits.
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424-ME-3 System Dynamics and Mechanical Vibrations

This course deals with mathematical modeling, response analyses and simulation of dynamic systems.
These include mechanical, electrical, pneumatic and hydraulic systems. The course also deals with the
mechanical vibrations of such systems and the ways of its isolation. Vibrations measuring instruments
have been included in the course. Experimental work is also included.

511-ME-3Control Systems

This course deals with theory and modeling of linear mechanical systems: lumped parameter models of
mechanical, electrical systems, Electromechanical systems; interconnection laws ;Actuators and sensors.
Linear systems theory: linear algebra, Laplace transforms, Transfer Functions, Block diagrams, Time
response, poles and zeros, Time response solutions via analytical and numerical techniques ;Stability and
Feedback systems control. Stability of control systems: Routh—Hurwitz criterion. Controllers, PID
compensation.PID compensation; steady-state characteristics. Root-locus and Frequency domain method.

512-ME-2 Senior Design Project-1
The graduation project is a project chosen by the student in the final year (in the ninth level). Students

start to collect theoretical and practical information about the subject of the project and design and
construct experimental set up or develop a mathematical model. Finally, the students prepare first phase
presentation.

521-ME-2 Senior Design Project-2
Preparing periodical reports that includes description of the experimental, mathematical and/or

computational models, and the obtained results — Conducting experiments, running and implementing the
mathematical and/or the computational models — Incorporation of engineering standards and realistic
constraints , Analysis and Discussions on the results and writing a complete final report as per the
standard format — Presenting the final phase of the project and defending it in front of an examination
committee.

Elective courses

531-ME-3-Internal Combustion Engines

The course provides the basic knowledge about internal combustion engines. This course covers and
concentrates on the Gasoline and Diesel engine, principle of operation, working cycle, the constructional
design and functions of the different components. It gives the practical experience and skills to diagnose,
repair, adjust and maintain engine mechanical components and systems.

532-ME-3-Energy Conversion

This course will introduce the student to the basic language and concepts of energy, energy conversion
and energy storage. Current and emerging technologies for conversion of thermal, mechanical, chemical,
nuclear, solar and electrical energy will be discussed along with an introduction to tools that may be used
for comparing competing energy conversion technologies.
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533-ME-3-Power Plants

This course will cover Forms of energy, oil, gas and coal. Combustion processes, energy cycles. Steam
generators and their component design, turbines, load curves. Field trips to power plants and other energy
installations during laboratory hours.

534-ME-3Computer Aided Manufacturing

The first part of the course is devoted to study the fundamentals of automated manufacturing and
production systems with numerical control. The course is involved with the basic concepts of CNC
programming milling and turning using G&M codes. The second part of the course deals with the robotics
and Robot definitions, classifications and geometries. End effector, (gripping and tooling system) and
kinematics.

535-ME-3Mechanical Behavior of Materials

This course involved in studying mechanical behavior of a wide variety of materials ranging from
conventional metals and alloys, ceramics and polymers to hybrid materials and biomaterials at different
length and time scales. Various contents include elastic deformation; viscoelasticity; yielding, plastic flow,
plastic instability, strengthening mechanisms; fracture, fatigue, creep; significance of testing mechanical
properties.

536-ME-3Composite Materials

Classification. Applications. Processing and fabrication of composites (metal-matrix, ceramic-matrix,
reinforced plastics, honeycomb materials, forming structural shapes). Design Considerations. Laminate
structures. Stress-strain characteristics of fiber-reinforced materials. Lamination theory. Failure theories of
fiber-reinforced materials. Environmentally induced stresses in laminates

541-ME-3Energy Efficient Buildings

This course deals day lighting, building topology comparison, energy efficient buildings and the role they
play in our efforts to address climate change, the optimum cost of energy consumption and building
envelope design, the energy consumption in refrigeration, air- conditioning and lighting processes, thermal
loads and corrects the power factor, the economic loading and operation for generation units, energy
saving policies and use high economic equipment's and improve heat transfer processes, and zero energy
homes in hot arid regions, life- cycle considerations and energy efficiency analysis to managing energy
demand through equipment selection

542-ME-3Desalination

This course aims to define the different types of desalination process. The multistage flash systems, Multi
effect and Reverse Osmosis are the most important desalination processes and will be studied in details.
The analysis of desalination plants will be illustrated.

543-ME-3Refrigeration & Air-Conditioning

This course deals with the concepts of refrigeration and air-conditioning, principles of refrigeration and
air- conditioning and refrigeration and air-conditioning systems. Also, it explains the refrigeration and air-
conditioning components, methods of refrigeration and air-conditioning, absorption refrigeration system.
It includes psychometrics, psychrometric processes, psychrometric cycles, summer and winter cycles.
Also, single and multi-stage vapor compression refrigeration cycles is explained and discussed briefly.
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544-ME-3Fundamentals of Heat Treatment
The principles of heat treatment, natural of metals and alloys, heat treatment processes for steels,

hardenability and how to measure it, factors influencing hardenability different quenching media and their
influence on properties of metals and alloys, different types of chemical heat treatment, different types of
surface hardening, thermo-mechanical treatment for ferrous and non-ferrous alloys, classification of heat
treatment furnaces.

545-ME-3Finite Element Analysis in Engineering Design

This course deals with finite element method (FEM) and it is a versatile technique for the numerical
approximation of solutions of partial differential equations. In this course, you will study the basics of the
finite element method and its mathematical formulation. It is then applied to various problems in
engineering and science. This course focuses on the practical aspects of applying the FEM to various
problems in engineering & science, mechanics, structural analysis, heat transfer, etc. Selected underlying
fundamental theory of the FEM is provided to enable students to appreciate the advantages, limitations
and possible pitfalls of the numerical methods. Particular emphasis will be on the discretization,
convergence behavior and error estimation of the FEM.

546-ME-3 Nanotechnology

Introduction to Nanotechnology aims to provide a broad overview of fundamental principles and current
research directions in nanoscience and nanotechnology. The contents include: fundamental physical
scaling laws applied to understanding the properties of materials at the nanometer scale, nano-
manufacture, characterization and properties of nanomaterials and its application.

211-GE-2Learning Skills 2 The emphasis on this course is on learning skills that are essential for success
in college work. The main objective is to learn strategies for time management, use of library resources,
Note taking, E-learning, self-learning, critical thinking and effective communication with a college setting

221-GE-2Creativity and Innovation

This course provides students with an understanding of how creativity and innovation can be facilitated
and managed in a work setting. Students will learn about theoretical conceptualizations of creativity and
innovation as well as practical applications involved in fostering creativity and innovation in the
workplace. Students will be expected to play an active role in learning through class exercises, class
discussions, dialogue with guest speakers, and presentations about real (or planned) innovations in
organizations

321-GE-2Knowledge Management

Knowledge management (KM) is the process of creating, sharing, using and managing the knowledge and
information of an organization. The main objectives are to analyze the role of knowledge management in
attainment of financial objectives, quality and process improvement, and innovation; to apply knowledge
management models and technologies to business situations; to use a knowledge management system for
an organization and to create a knowledge management plan to leverage opportunities to create, capture,
represent and share knowledge within an organization

411-GE-2Professional Ethics and Practice
This course will allow students to understand the moral problems faced in the corporate setting and wider
philosophical frameworks along with social importance and their intellectual challenges are given its due
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placement. It is important that students have to be not only technically competent, but socially accountable
in their careers. Hence, this course expects them to learn to share ideas and concepts, working in teams on
majority of the case studies to have enough sensitivity to engineering professionalism.
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