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Weekly Distribution
) of Credit Hours -
Course Code Course Title e T Credit | Contact Prerequisites
Hours Hour
First Year - First Level
011-ENG-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 -
111-1C1-2 The Entrance to the Islamic Culture 2 - 2 --
201-ARAB-2 | Language Skills 2 - 2 -
Total Number of Hours 10 7 24 17
First Year - Second Level
012-ENG-6 Intensive English Program-2 - 6 6 12 011-ENG-6
104-CMS-2 Computer Science 1 1 2 3 --
219-MATH-3 | Differentiation and Integration-2 3 - 3 3 119-MATH-3
129-PHYS-4 Physics-1 3 1 4 5 --
112-IC1-2 Islamic Culture-2 2 - 2 2 --
Total Number of Hours 9 8 17 25
Second Year - Third Level
111-GE-3 Engineering Drawing - 3 3 6 --
211-ME-3 Material Science 2 1 3 4 110279_ (I;I{I{];\i.t
212-ME-2 Engineering Mechanics (statics) 2 - 2 2 --
211-GE-2 Learning skills 2 - 2 2 -
219-PHYS-4 Physics-2 3 1 4 5 129-PHYS-4
229-MATH- 3 | Differentiation and Integration-3 3 - 3 3 219-MATH-3
Total Number of Hours 12 5 17 22
Second Year - Fourth Level
221-ME-3 Ség‘ril‘jscﬁ‘;’;‘ Technology and I 2 | 3 5 111-GE-3
222-ME-3 Thermodynamics-1 2 1 3 4 1112 99-_1\lj[i¥FsH_j43
223-ME-3 Strength of Materials & Testing 2 1 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 3 104-CMS-2
319-MATH- 3 | Differential Equations 3 - 3 3 219-MATH-3
Total Number of Hours 13 5 18 23
Third Year - Fifth Level

. 211-ME-3
311-ME-3 Metal Cutting Processes 2 1 3 4 221-ME-3
312-ME-3 Mechanical Engineering Drawing 1 2 3 5 111-GE-3
313-ME-2 Engineering Mechanics (dynamics) 2 - 2 2 --

) . . 129-PHYS-4
218-EE-3 Electric Engineering-1 2 1 3 4 119-MATH-3
113-IC1-2 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 4 18 22

Third Year - Sixth Level
. 212-ME-2

321-ME-3 Theory of Machines 2 1 3 4 313-ME-2
322-ME-3 Fluid Mechanics 2 1 3 4 222-ME-3
328-EE-3 Electric Engineering-2 2 1 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 9 - 2 2 --

Total Number of Hours 13 3 16 19

Summer Internship
400-ME-0 Summer Internship 0 0 0 0 Comple.tlon gl
credit hours
Fourth Year-Seventh Level

; . 223-ME-3

411-ME-3 Machine Elements Design 2 1 3 4 312-ME-3
: 211-ME-3
412-ME-3 Metal Forming Processes 2 1 3 4 221-ME-3
413-ME-3 Heat Transfer 2 1 3 4 322-ME-3
414-ME-2 Measuring Devices 1 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 4 16 20
Fourth Year- Eighth Level

421-ME-3 Machine Design 2 1 3 411-ME-3
422-ME-3 Thermodynamics-2 2 1 3 222-ME-3
423-MFE-3 Hydraulic Machines & Fluid Power 5 1 3 4 322-ME-3

Systems

System Dynamics & Mechanical 321-ME-3
gl ES Vibrations 2 I . g 319-MATH- 3
311-INE-2 Engineering Economy 2 - -- |

Elective-1 2 - =

10




Total Number of Hours 12 4 16 20
Fifth Year-Ninth Level
511-ME-3 Control Systems 2 1 3 4 424-ME-3
512-ME-2 Senior Design Project-1 2 - 2 2 S;’“leelgﬁ‘;;zrfs
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 15
Fifth Year-Tenth Level
521-ME-2 Senior Design Project-2 2 - 2 2 512-ME-2
411-INE-2 Engineering Managements 2 - 2 2
Elective-4 3
Elective-5 3
Total Number of Hours 10

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 general path: choose elective courses without follow any path

List of Elective course -1

Weekly Distribution
. . of Credit Hours .
Course Code Course Title . Credit Contact Prerequisites
Lectures La o Hou
First Year - First Level
321 GE-2 Knowledge Management 2 - 2 -
322 GE-2 Design Thinking 2 - 2 2 =
323 GE-2 System Dynamics 2 - 2 2 -

11




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

Course

Weekly Distribution
of Credit Hours

Path Code Course Title Credit Contact Prerequisites
Lectures | Lab Hours e

531-ME-3 | Internal Combustion Engines 2 1 3 4 413-ME-3
25 532-ME-3 | Energy Conversion 3 - 3 3 422-ME-3
g § | 533-ME-3 | Power Plants 2 1 3 4 413-ME-3
X bSn 541-ME-3 | Energy Efficient Buildings. 3 - 3 3 413-ME-3
= 542-ME-3 | Desalination 3 - 3 3 422-ME-3
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
o e w | 335-ME-3 | Mechanical Behavior of Materials 2 1 3 4 211-ME-3
& 2 € [536-ME-3 | Composite Material 3 - 3 3 211-ME-3
§° é .GEJ 544-ME-3 | Fundamentals of Heat Treatment 2 1 3 4 211-ME-3
v 2 ¥ Finite Element Analysis in 421-ME-3

S & & | S4SME-3 | o onical Design ! 2y 3 > | 419-MATH-3
546-ME-3 | Nano technology 3 - 3 3 211-ME-3

12
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course Number 111-GE-3 Course Name Engineering Drawing
2. Credit hours 3/P=3 Contact hours 6 per week
3. Level / Year 3/2
4. Textbook, title, Textbook:
author, and year David E. Goetsch, William S. Chalk, Raymond L. Rickman, John Nelson.
Technical Drawing and Engineering Communication, 6th Edition, 2010.
Other supplemental materials:
1. Frederick E Giesecke, Ivan L Hill, Henry C Spencer, Alva Mitchell, John T
Dygdon, James E. Novak, Shawna Lockhart, Marla Goodman. Technical
Drawing with Engineering Graphics, 14th Edition, 2010. Peachpit Press.
2. Colin H. Simmons, Dennis E. Maguire, Neil Phelps, “Manual of
Engineering Drawing”, 3" Edition, 2009, Elsevier Ltd. ISBN: 978-0-7506-
8985-4.
5. Specific course a. Brief description of the content of the course (catalog description)
information This course covers an overview of orthographic projections and sectional
views, standards and conventions in. drawing and dimensioning, detailed
drawings, and computer aided drawing.
b. Prerequisites Nil
c. Co-requisites Nil
d. Required, Required Language of English
Elective, or instruction
Selected elective Hardware/software | For Blackboard, online quizzes
usage
6. Course Learning 1. State the principles of geometrical construction and the fundamental of
Outcomes orthographic projection, sectional and isometric views.
2. Reconstruct two-dimensional representation into 3D and vice versa.
3. Apply imagination skills in projection of machine parts with the use of
international standards of dimensioning and other conventions.
4. . Illustrate graphical skills including free-hand sketching and drawing
to scale.
5. Interpret technical drawing.
7. Brief list of topics to | 1. Sheet Sizes, Scales, Lines and Lettering, Scales
be covered 2. Lettering - Engineering drawing tools and their using.
3. Tangency operations
4. Projections — Isometric views
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http://www.peachpit.com/authors/bio/ccf3198e-e12e-4360-ab1c-fdac5b4d528a
http://www.peachpit.com/authors/bio/7dee195e-2fa2-4137-9096-d39926d1661c
http://www.peachpit.com/authors/bio/5497001c-ad5a-419d-993c-9fe6233ed2ed
http://www.peachpit.com/authors/bio/eb834ea5-4061-471f-9623-515d88fe5fd7
http://www.peachpit.com/authors/bio/d48d3ce7-6834-4110-9ce2-8e46900d233f
http://www.peachpit.com/authors/bio/d48d3ce7-6834-4110-9ce2-8e46900d233f
http://www.peachpit.com/authors/bio/94f05972-0723-4638-a284-068d26029ad6
http://www.peachpit.com/authors/bio/20e2986f-726c-4bb1-a452-8e816eaadac1
http://www.peachpit.com/authors/bio/5fd42025-56c2-40f9-936c-4adcfcd3c499
http://www.peachpit.com/

A S &

Projections —Multi-views
Free hand sketch — Dimensions
Missing views

Sectional Orthographic Projections
Surfaces intersections, relations between point, line and surface

8. Any other
information

Course Assessment

Activity

Mid Exam 1 (Mandatory)
Mid Exam 2 (Mandatory)
CWs & HWs

Final Exam

Total

Assessment% (Marks)
15% (15 Marks)

15% (15 Marks)

20% (20 Marks)

50% (50 Marks)

100% (100 Marks)

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course 211-ME-3 Course Name Material Science
Number
2. Credit hours 2L+1P=3 Contact hours 2L + 2P = 4 per week
3. Level/ Year 372
4. Textbook, title, | Textbook:
author, and 1. William D. Callister, " Materials Science and Engineering", 2007.
e 2. Callister, W. D. Jr.,”Material Science and Engineering: An Introduction”,
6th. Ed., New York, 2006
3.
Other supplemental materials:
5. Specific course a. Brief description of the content of the course (catalog description)

information

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.

b.Prerequisites

Chemistry/ 107Chem, Physics/ 129 Phys

c.Co-requisites

Nil

d.Required,
Elective, or
Selected elective

Required Language of English

instruction

6. Course Learning | By the completion of the course the student should be able to:
Outcomes 1. State the differences between all types of engineering materials., define
and
explain the phases and the invariant reactions of phase diagrams.
De Recognize the structure of metals on the macro/micro — scale
3. Differentiate the material types based on their apparent properties
7. Brief list of 10. General Introduction about material Science.

topics to be
covered

11.
as atomic structure and interatomic bounding,

12. crystal structure of materials, theory of diffusion, imperfections in crystals.
13. Mechanical testing and evolution of materials,

This course covers and concentrates on principles of material science such
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14. Phase diagram and cooling curves of metals and alloys, iron-carbide

diagram for steel and cast iron.
15. Strengthening mechanisms

8. Any other
information

Course Assessment

Activity

Mid Exam 1 (Mandatory)
Mid Exam 2 (Mandatory)
Quizzes

Lab Report

Oral discussion

Final Exam
Total

Assessment% (Marks)
15% (15 Marks)

15% (15 Marks)

10% (10Marks)

10% (10 Marks)

50% (50 Marks)
100% (100 Marks)

L Lecture; T Tutorial; P Practical

77




MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course 212-ME-2 Course Name Engineering Mechanics “STATICS”
Number
2. Credit hours | 2L Contact hours 2L =2 per week
3. Level/ Year 3/2
4. Textbook, Textbook:

title, author,

Meriam, J. and L.G. Kraige, "Engineering Mechanics", Vol. 1-Statics and Vol.2-

and year Dynamics, John Wiley and Sons Inc, 2001.
Other supplemental materials:
Engineering Mechanics-Statics and Dynamics-Bedford and Fowler
5. Specific a. Brief description of the content of the course (catalog description)
course This course covers the equilibrium of rigid body of different mechanisms with
information | ;.nqidering 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.
b. Prerequisites --
c. Co-requisites Nil
d. Required, Required Language of English

Elective, or
Selected elective

instruction

6. Course
Learning
Outcomes

By the completion of the course the student should be able to:

1. Knowledge and Define basic concepts of static, calculation of the moment,
resultant force and moment.

2. Knowledgeand calculation of the center of gravity of a rigid body.Use the
Pappus-Guldinus Theorem.

3. Knowledgeand Construct the shear-bending diagram and plot the curve

4, KnowledgeSolve and interpret problems of static of real rigid body

7. Brief list of
topics to be
covered

1. General Introduction to Engineering Mechanics, coordinates in 2D and 3D of a
point, calculation of the vector and scalar product

2. Equivalent forces, internal and external forces, calculation of the moment
about point and axes, moment transfer from different points, reduction of the
forces and the moments.
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3. Equilibrium of rigid body, Calculation of the unknowns forces by equilibrium
law (2D and 3D), various supports.
4. Calculation of the centroid of rigid body, composite area method, Theorems of
Pappus-Guldinus, calculation of the concentrated force from distributed load
5. Analysis of structures, trusses, frame and machines, calculation of the force
using equilibrium law, draw the shear force and bending moment for the
concentrated load, draw the shear force and bending moment for the
distributed force.
8. Any other Course Assessment
information
Activities Assessment% (Marks)
5%
Quiz 15%
Midterm exam1 5%
Quiz 5%
Homework 15%
Midterm exam1 5%
Quiz 50%
Total

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course Number 221-ME-3 Course Name Production technology and
workshop
2. Credit hours 1L+2P=3 Contact hours 1L + 4P =5 per week
3. Level/ Year 4/2
4. Textbook, title, Textbook:
author, and year Chapman : "Workshop Technology". Vol. : 1, 2 & 3. Butterworth-
Heinemann, latest edition.
5. Specific course a. Brief description of the content of the course (catalog description)

information

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.

b. Prerequisites non
c.Co-requisites Nil
d. Required, Required Language of English

Elective, or
Selected elective

instruction

6. Course Learning Outcomes | By the completion of the course the student should be able to:

1. Acquire a general knowledge about the Production
technology.
2] Handle the basics of production technology through the

theoretical study and practical training at different workshops.

7. Brief list of topics to be 1. General Introduction about material Science.
covered 2. This course covers and concentrates on principles of workshop

3. Production technology methods ,
4. Carpentry workshop
5. Automobile workshop
6. technology of machining
7. Sheet metal forming and welding
8. Electrical workshop

8. Any other information Course Assessment
Activity Assessment% (Marks)
Practical work and reports 20%
Midterm exams 30%

50%

Final exam

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course Number 222- ME-3 Course Name Thermodynamics 1
2. Credit hours 2L+ 1T/P=3 | Contact hours 1L + 2T/P = 4 per week
3. Level/ Year 4/2
4. Textbook, title,
author, and year Textbook:
Michael J. Moran and Howard N. Shapiro, "Fundamentals of Engineering
Thermodynamics",2004
Other supplemental materials:
1. Richard E. Sonntag, "Fundamentals of Thermdynamics",2004
2. -Richard E. Sonntag, Claus. B. and Gordon J. VanWylen, "Fundamentals
of Thermodynamics", John Wiley&Sons,2002
5. Specific course a. Brief description of the content of the course (catalog description)
information 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.
b. Prerequisites 119-MATH-3& 129-PHYS-4
c.Co-requisites
d. Required, Language of
Elective, or instruction English

Selected elective

6. Course Learning | 1.Use of new technology for the treatment and synthesis of electric generating
Outcomes power plant

2.Presents new concepts and definitions of statistical thermodynamics

3.Prepare the student to effectively use thermodynamics in the practice of

engineering

4. Assist the student in gaining an understanding of thermodynamics

5.Provide an adequate preparation for the study of more advanced topics in

thermodynamics that the department might wish to have included in such

course

6.Acquire some skills of designing steam power plants, gas turbine power

plants, combined cycle power plant, desalination systems and the

81




—— e —— —
measurements that related to its operation

7.Understand the theory and application of the first law, second law, and
steady flow and steady-state applications
8.Present the material on the irreversibility and availability.

7. Brief list of topics to

1. Introduction

be covered 2. Fundamental concepts and definitions
3. Properties of pure substances
4. Work and heat
5. First law of thermodynamics and its applications
6. The second law of thermodynamics
7. Air-standard Brayton cycle
8. Entropy, reversibility, and irreversibility
9. Applications of steady state and steady flow
10. Uniform flow and some processes

8. Any other Course Assessment
information

Activity Assessment% (Marks)

Quizzes and assignments on

blackboard 15
Midterm exam 1 10
Midterm exam 2 15
Practical exam 10

50

Final exam

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION

Course Number

223-ME-3 Course Name Strength of materialsand Their Testing

Credit hours

2L+1T/P=3 Contact hours | 2L + 2T/P = 4 per week

Level / Year

4/2

e o I e

Textbook, title,
author, and year

Textbook:

Mechanics of Materials (8th Edition) Hardcover — April 1, 2010by Russell C.
Hibbeler (Author) ISBN-13: 978-0136022305, ISBN- 10: 0136022308,
Edition: 8th

Other supplemental materials:

1. Mechanics of Materials Hardcover — January 4, 2011 by Ferdinand Beer
(Author), Jr., E. Russell Johnston (Author), John DeWolf (Author), David
Mazurek (Author)ISBN-13: 978-0073380285, ISBN-10: 0073380288,
Edition: 6th

2.SolidWork’s is a 3D software can be used for topics taught in the Strength
of Materials course

5. Specific course
information

a. Brief description of the content of the course (catalog description)
ME223, 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.

b. Prerequisites

Materials Science - ME212

c.Co-requisites

Nil

d. Required,
Elective, or
Selected elective

Required Language of English
instruction

6. Course Learning
Outcomes

By the completion of the course the student should be able to:
1. Outline assumptions and general objectives for strength of materials
theories.
2. Differentiate the relationship between internal loads and type of
loading...
3. Explain the difference between normal stress and shear stress. .
4. . Analyze and calculate simple problems design involving stresses and
strain in two dimensions.
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7. Brief list of 1. Introduction to strength of materials and static review, general
topics to be covered objective and assumptions of strength of materials, internal loads,
different types of loading
2. Tension, compression, normal stress, normal strain, mechanical
properties, Hooke's law, Poisson ratio, allowable stress
3. Deformation of Axially Loaded Members, thermal stress and Thermal
Strain
4. Shear stress, Shear strain, Hooke's law, shear modulus
5. Torsion formulas, polar moment, Angle of Twist , Torsion of Solid
Non-Circular Sections, Thin walled pressure vessels, longitudinal and
transversal stresses in cylindrical vessels, stress in spherical vessels
6. Pure bending, bending stress, moment of inertia of sectional area,
radius of gyration
7. Shear Force and Bending Moment diagram
8. stress and strain transformations, General equations of plane stress and
strain Principal Stresses, Maximum in-plane shear stress and strain,
Mohr’s Circle, Triaxial stress and strain, Absolute Maximum shear
strain
8. Any other Course Assessment
information
Activity Assessment% (Marks)
Blackboard (E-Learning) activities 10%
First Mid-Term Exams 15%
Second Mid-Term Exams 15%
Reports and tutorial Work 10%
Final Exam 50%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course 311-ME-3 Course Name Metal Cutting Processes
Number
2. Credit hours 1L+2T/P=3 | Contact hours 2L + 2T/P = 4 per week
3. Level/ Year 5/3
4. Textbook, title,
author, and Textbook:
year 1. SeropeKalpakjian and Steven R Schmid, “Manufacturing Processes for
Engineering Materials”, Pearson Education Limited, 2008
2. David A. Stephenson, John S. Agapiou, "Metal Cutting Theory and Practice
"Taylor & Francis Group, 2006
Other supplemental materials:
1. Benjamin W. Niebel, Alan B. Draper, Richard A. Wysk, “Modern
Manufacturing Process Engineering”; McGraw-Hill, 2002
2. Mikell P. Groover, “Fundamentals of Modern Manufacturing: Materials,
Processes, and Systems”, John Wiley & Sons, 2010
3. E. Edward Moor Trent, Paul Kenneth, "Metal Cutting", Butterworth-
Heinemann, 2000
4. Degormo E. P., Black, J.T., and Kohser, R. A., "Materials and Processes in
Manufacturing", 9th Edition, John Wiley & Sons, 2003.
5. Specific course | a. Brief description of the content of the course (catalog description)
information 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.
b. Prerequisites Production Technology and Workshop (221-ME-3) & Material Science
(211-ME-3)
c¢. Co-requisites None
d. Required, Language of
Elective, or instruction English
Selected
elective
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6. Course Upon completing this course, it is expected that the students will be able to:
Learning 1. Define the basics and fundamentals of the metals machining.
Outcomes 2. List the features and details of each machining techniques.

3. Estimate machining parameters involved in machining a product.
4. Use machines to shape various materials.

5. Estimate the machining times and the machining forces.

6. show self-confidence to work without supervision.

7. Demonstrate ability to work in teams.

7. Brief list of Basic Concepts of Machining General Introduction:
topics to be e Manufacturing Processes — Types of machining, Orthogonal and oblique
covered cutting, Cutting Conditions, Chip types.

Conventional Machining Processes:

e Turning Processes: Principles, operations, the machine (center lathe)
components.

e Dirilling Processes: Principles, operations, the machine components.

e Milling Processes: Principles operations, the machine components.

e Planning and shaping Processes: Principles, operations, the machine
components.

e Grinding Processes: Principles, abrasives, grinding wheels, fixation of
grinding wheels, process types.

e Estimation of machining times in different conventional machining
processes.

e Finishing Processes: Principles, operations, the machine components.

e Machining forces and Merchant’s Circle Diagram (MCD).

e Cutting temperature, application of cutting fluid, machinability, Failure of
cutting tools and tool life, and cutting tool materials, Machinability and its
improvements.

Non-conventional Machining:

e Different Non-conventional machining processes (Electrical Discharge
Machining —Electron Beam Machining — Laser Beam Machining - Electro
Chemical Machining —Ultra sonic Machining — Water Jet Machining,
Abrasive Jet Machining etc.)

8. Any other Course Assessment
information

Activity Assessment% (Marks)
Quizzes 10%
Midterm- 1 10%
Midterm- 2 15%
Final experimental exam 15%
Final exam 50%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course 312-ME-3 Course Name Mechanical Engineering Drawing
Number
2. Credit hours IL+2T/P=3 Contact hours 2L + 2T/P =4 per week
3. Level/ Year 5/3
4. Textbook, title,
author, and Textbook:
year
K. L. Narayana, P. Kannaiah, and K. Reddy, “Machine Drawing”, 5" Edition,
2016, New Age International Ltd. Publishers. [ISBN: 978-81-224-4054-6.
Other supplemental materials:
1. Colin H. Simmons, Dennis E. Maguire, Neil Phelps, “Manual of
Engineering Drawing”, 3™ Edition, 2009, Elsevier Ltd. ISBN: 978-0-7506-
8985-4.
2. Bertoline—Wiebe, “Engineering Graphics — Fundamentals of Graphics
Communication”, 5" Editions, 2006, McGraw-Hill, ISBN: 0-390-73230-3
5. Specific course | a. Brief description of the content of the course (catalog description)
information This course covers an overview-of orthographic projections and sectional views,
standards and conventions in drawing and dimensioning, detailed and assembly
drawings, and computer-aided drawing.
b. Prerequisites 111-GE-3. Engineering Drawing
c¢. Co-requisites
d. Required, Language of
Elective, or Required instruction English
Selected
elective
6.  Course 1. Recognize assembly drawings and sections
Learning 2. Create 2D and 3D assembly drawings
Outcomes 3. Demonstrate the use of SolidWorks for creating assemblies and producing
professional engineering working drawings I
4. TIllustrate and interpret engineering drawing standards.
7. Brieflistof | 1. Conventional Practices for Orthographic Projections and Sectional Views
topics to be a. Conventional Practices in Orthographic views: Half Views, Partial
covered Views, and Aligned Views.

b. Conventional Practices in Sectional views: Conventions for Ribs,
Webs, Spokes, and lugs in Full Sectional View, Broken Section,
Removed Section, Revolved Section, Offset Section, and Auxiliary
Sectional Views.
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c. Simplified Representations of Standard Machine Elements.
2. Standards and Conventions in Drawing and Dimensioning
a. Limits, Fits and Tolerances, Symbols, and Surface Finish.
b. Threads, Bolts and Nuts.
c. Welded and Riveted Joints.
3. Detailed and Assembly Drawings
a. Working Drawings and its Components.
b. Detailed Drawings.
c. Assembly Drawings.
d. Practices of Detailed and Assembly Drawings.
4. Computer Aided Drawing (CAD)
a. Isometric Drawing (Parts).
b. Assembly Drawing.
c. Creating 2D drawings from a part or an assembly.
d. Dimensioning Drawings.

8. Any other
information

Course Assessment

Assessment task (i.e., essay, test, quizzes, | Proportion of Total
group project, examination, speech, oral | Assessment
presentation, etc.)

Class Work &Home Work 1 2%

Class Work &Home Work 2 2%

Class Work &Home Work 3 2%

Class Work &Home Work 4 2%

Class Work &Home Work 5 2%

Mid-1 Exam 15%

Class Work &Home Work 6 2%

Class Work &Home Work 7 2%

Class Work &Home Work 8 2%

Class Work &Home Work 9 2%

Class Work &Home Work 10 2%

Mid-2 Exam 15%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course Number | 313-ME-2 Course Name Engineering Mechanics (Dynamics)
2. Credit hours 2L+0T/P=2 Contact hours 2L + 0T/P = 2 per week
3. Level / Year 5/3
4. Textbook, title,
author, and year | Textbook:
Vector Mechanics for Engineers, Dynamics, i Edition, F. B. Beer, E. R.
Johnston, W. L. Clausen, McGraw Hill, 2003
Other supplemental materials:
1. Engineering Mechanics: Dynamics, 15 Computational Edition,
R. W. Soutas-Little, D. J. Inman, CL-Engineering, 2007.
2. Engineering Mechanics: Dynamics. 12§ Edition, R. C.
Hibbeler, Prentice Hall, 2009.
5. Specific course a. Brief description of the content of the course (catalog description)

information

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

b. Prerequisites

111-GE-3. Engineering Drawing

¢. Co-requisites
d. Required, Language of
Elective, or Required instruction English

Selected elective

6. Course Learning
Outcomes

State the principles of dynamics

Outline the principles for the idealizations of Statics and Dynamics
Apply the principles of dynamics to engineering problems
Estimate the realistic problems encountered in engineering practice
Evaluate basic engineering problems independently

[lustrate problems of dynamics in groups

Interpret the problems on dynamic mechanisms

Assess the problems using software

0 N SRR —

7. Brief list of
topics to be

1. Newton’s Laws of Motion
2. Kinematics of Particles
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covered 3. Kinetics of Particles

4. Plane Kinematics of Rigid Bodies
5. Plane Kinetics of Rigid Bodies

6. Free Vibration of Particles

8. Any other Course Assessment
information

Assessment task (i.e., essay, test, quizzes, | Proportion of Total
group project, examination, speech, oral | Assessment
presentation, etc.)
Quiz 10 %
Midterm exam1 15 %
Homework 10%
Midterm exam 2 15%
Final Exam 50%

L Lecture; T Tutorial; P Practical

T ——————===—===—=—=m=——————
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION

1. Course Number

321-ME-3 Course Name Theory of Machines

2. Credit hours 2L+1T/P=3 | Contact hours 2L + 2T/P = 4 per week
3. Level / Year 6/3
4. Textbook, title, | Textbook:

author, and
year

Theory of Machines; R.S. Khurmi and J.K. Gupta; S. Chand and company Ltd.;
New Delhi.
Other supplemental materials:
1. Theory of Machines; SS Rattan: Tata McGraw Hill, New Delhi.
2. J. E. Shigley, J. J. Uicker, Theory of machines and mechanisms.
3. Mechanism and Machine Theory; J S Rao and Dukkipati; Wiley Eastern,
New Delhi.
4. Theory of Mechanism and Machine; A Ghosh and AK Malik, East West
Press (Pvt.) Ltd., New Delhi.

5. Specific course
information

a. Brief description of the content of the course (catalog description)
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 (Dynamics of machines), also dealing with
cams, governors, balancing and their applications. Theory of machines is a core
mechanical engineering subject and a prerequisite for machine design face.

b. Prerequisites

Engineering Mechanics (statics) 212-ME-3
Engineering Mechanics (dynamics) 313-ME-3

c. Co-requisites Nil
d. Required, Required Language of English
Elective, or instruction

Selected
elective
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6. Course
Learning By the completion of the course the student should be able to:
Outcomes 1. Define the basic concepts of machines and mechanisms.
2. State safety measures to be incorporated in CAM Design.
3. Design velocity and acceleration diagrams of basic mechanisms.
4. Develop the displacement diagram and cam profile.
5. Compare different types of Gears and Gear Trains and solve design problems.
6. Explain the functions, types and characteristics of governors and solve
numerical problems.
7. Brief list of 1. Introduction
topics to be 2. Definition of Mechanisms and Machines
covered 3. Displacement Analysis of Mechanisms
4. Velocity Analysis of Mechanisms
5. Acceleration Analysis of Mechanisms
6. Cam Design
7. Gear train Theory
8. Balancing of rotating masses
9. Governors
8. Any other Course Assessment
information
Activity Assessment% (Marks)
Assignment 5%
Quizzes 5%
Midterm- 1 15%
Midterm- 2 15%
Practical report 5%
Final practical exam 5%
Final exam 50% (50 Marks)
Total 100% (100 Marks)

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course Number | 322-ME-3 Course Name Fluid Mechanics
2. Credit hours 2L+1T/P=3 | Contact hours 2L + 2T/P = 4 per week

3. Level / Year 6/3
4. Textbook, title, Textbook:
author, and year Clayton T. Crowe , Donald F. Elger and John A. Roberson, Engineering Fluid
Mechanics", John Wiley& Sons, Inc., 8" Ed., 2006
Other supplemental materials:
1. Frank M. White, "Fluid Mechanics" McGraw Hill Comp. 2003.
2. Robert W. Fox, Alan T. McDonald and Philip J. Pritchard " Introduction to
Fluid Mechanics", 2005.

3. Lecture notes .

5. Specific course a. Brief description of the content of the course (catalog description)
information 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.

b. Prerequisites ME-222-3 Thermodynamics 1
¢. Co-requisites Nil
d. c. Required, Required Language of English
Elective, or instruction
Selected elective
6. Course By the end of this course, the student should be able to;
Learning 1. Describe different types of Fluids and recognize the application of
T dimensions and units .

2. Recognize the fundamental principles, mathematical laws of fluid statics,
fluid kinematics, dynamics., and recognizing head losses and flow
characteristics in simple pipes.

3. Estimate the viscous forces in various engineering applications as fluids

deform. Interpret the variation of pressure in a fluid at rest.).

Calculate the forces exerted by a fluid at rest on a plane or curved submerged

Surface.

6. Compute the effect of buoyancy on submerged and floating bodies and the
ability to conduct experiments.

s

7. Apply the mass conservation equation in a flow system.
8. Compare various kinds of forces and moments acting on a fluid flow field.
9. [Illustrate independently and as a part of a team minor losses in energy
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associated with pipe flow system.
10. Operate internet in searching of the subjects related to fluid mechanics.

7. Brief list of 1- Introduction: Fluid definition- Dimensions and units systems
topics to be 2-  Fluid properties
covered 3- Fluid Statics:

4- Buoyancy and Stability of submerged and floating bodies

5-  Fluid Kinematics

6- Fluid Dynamics

7- Energy equation ( Bernoulli equation

8- Dimensional analysis and similarity (Bucking ham's theorem)
9- Flow through Pipes

8. Any other Course Assessment
information
Activity Assessment% (Marks)
Class activities (quizzes and
homework) 10% (10 Marks)
Major exam I 15% (15 Marks))
Major exam II 15% (15 Marks)
Lab Exam. 10% (10Marks)
Final Exam 50% (50 Marks)
Total
100% (100 Marks)

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION

1. Course Number

411-GE-2 Course Name Professional Ethics and Practice

2. Credit hours 2L+0T/P=2 | Contact hours 2L+ 0T/P =2 per week
3. Level / Year 7/4
4. Textbook, title,

Textbook:

author, and year

1. Harris Jr., C.E., Pritchard, M.S., Rabins, M.J., Engineering Ethics
Concept and Cases: 4th edition (California: Wadsworth Cengage
Learning, 2009)

2. Mike Martin and Roland Schinzinger, “Ethics in Engineering”, McGraw
Hill, New York, 2005.

3. L.H. Newton & Catherine K.D. — Classic cases in Environmental Ethics,
Belmont: California Wadsworth, 2006

4. Charles E Harris, Michael S Pritchard and Michael J Rabins, “Engineering
Ethics — Concepts and Cases”, Thompson Learning, 2000.

Other supplemental materials:

5. Specific course
information

a. Brief description of the content of the course (catalog description)

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 expect them to learn
to share ideas and concepts, working in teams on majority of the case studies
to have enough sensitivity to engineering professionalism.

b. Prerequisites None

c.Co-requisites None

d. Required, Language of
Elective, or instruction English
Selected Required
elective

6. Course Learning
QOutcomes

1. Define how societal morals vary with culture and how this influences ethical
thought and action.

2. Outline duties and responsibilities as professionals through gaining
knowledge of the philosophies of ethics, professional practice, and world
culture.

3. Use some of the classic cases as well as contemporary issues in engineering

ethics and practice.
4. Demonstrate written communication skills with regard to ethical and
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professional issues in practical engineering applications.
5. Illustrate oral communication skills with regard to ethical and professional
issues in practical engineering applications.
7. Brief list of topics
to be covered 1. Engineering Ethics
2. Engineering Ethics, Variety of moral issues, Types of inquiry, Moral
dilemmas, Moral Autonomy, Kohlberg’s theory, Gilligan’s theory,
Consensus and Controversy, Professions and Professionalism, Professional
Ideals and Virtues, Uses of Ethical Theories
3. Engineering as Social Experimentation
4. Experimentation, Engineers as responsible Experimenters, Research
Ethics, Codes of Ethics, Industrial Standards, A Balanced Outlook on
Law, The Challenger Case Study
5. Engineer’s Responsibility for Safety
6. Safety and Risk, Assessment of Safety and Risk, Risk Benefit Analysis,
Reducing Risk, Case Studies
7. Responsibilities and Rights
8. Saudi Laws and professional behavior ,Collegiality and Loyalty, Respect
for Authority, Collective Bargaining, Confidentiality, Conflicts of Interest,
Occupational Crime, Professional Rights, Employee Rights, Intellectual
Property Rights (IPR), Discrimination
9. Global Issues
10. Multinational Corporations, Business Ethics, Environmental Ethics,
Computer and Internet Ethics, Role in Technological Development,
Weapons Development, Engineers as Managers, Consulting Engineers,
Engineers as Expert Witnesses and Advisors, Honesty, Moral Leadership,
Sample Code of Conduct (IEE, NSPE, ABET etc.)
11. Practices in Saudi - Arabia and compares them with international
practices.
8. Any other Course Assessment
information
Activity Assessment% (Marks)
Seminars 10%
Case Studies 10%
Midterm- 1 15%
Midterm- 2 15%
Final exam 50%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course Number | 411-ME-3 Course Name Machine Elements Design
2. Credit hours 2L+1T/P=3 | Contact hours 2L +2T/P =4 per week

3. Level / Year

7/4

4. Textbook, title,
author, and year

Textbook:

1. Khurmi, R.S. & Gupta, J.K., “Machine Design”, Eurasia Publishing House,

Last Edition.
2. Shigley, J.E., “Mechanical Engineering Design”, McGraw Hill, Inc., Last

Edition.
Other supplemental materials:

1. Robert C. Juvinall & Kurt M. Marshek, “Fundamentals of Machine
Components Design”, 5" Edition, John Wiley & Sons Inc., 2012, ISBN
9781118012895.

2. Robert L. Mott, “Machine Elements in Mechanical Design”, 3rd Edition,
Prentice Hall, 1999.

3. Auvallone, E.A., Baumeister, T., “Marks Standard Handbook for

Mechanical Engineers”, 11th Edition, McGraw Hill, 2007.

S.Specific course
information

a. Brief description of the content of the course (catalog description)

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.

b. Prerequisites

223-ME-3 Strength of materials, 312-ME-3. Mechanical Engineering
Drawing

¢. Co-requisites None
¢. Required, Language of
Elective, or Required instruction English

Selected
elective
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6. Course Learning 1. Recognize the difference between theory and the applied design.
Outcomes 2. Define different design theories and their applications.
3. Analyze forces and calculate principal stresses.
4. Demonstrate skills in designing simple machine parts.
5. [Ilustrate skills in using computer in design and drawing.
7. Brief list of topics
to be covered . . : .
1. Introduction to design processes, types of stresses, and material selection
2. Failure theories: static and dynamic.
3. Design of joints: riveted, welded, screwed, and cotter and knuckle joints
4. Couplings design: rigid and flexible
5. Clutches design.
6. Brakes design
7. Springs design
8. Chain drives
9. Power screws design

10. Computer-aided design using SolidWorks

8. Any other
information

Course Assessment

Activity Assessment% (Marks)
Submitting sheets 1 and 2 solutions 2%
Quiz 10%
Mid-Term test 1 15%
Submitting sheets 3 and 4 solutions 2%
Report 1 4%
Submitting sheets 5, 6 and 7 solutions 3%
Mid-Term test 2 15%
Final exam 50%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course Number 412-ME-3 Course Name Metal Forming Processes
2. Credit hours 2L+1T/P=3 | Contact hours 2L + 2T/P = 4 per week
3. Level / Year 7/4
4. Textbook, title, Textbook:

author, and year

Kalpakjian, S & Schmid, S. R., "Manufacturing Engineering and
Technology", 5 Edition, 2005.

Other supplemental materials:

1. Serope Kalpakjian & Steven R. Schmid, “Manufacturing Engineering and
Technology”, any edition (Fourth edition to the newest one: 2001 to 2008),
Prentice Hall.

2. ASM Handbook, “Forming and Forging"Volume 14, 1988, Metals--Handbooks,
manuals, etc. 1. ASM INTERNATIONAL. Handbook Committee, SAN 204-
7586

3. ASM Handbook, “Casting Volume 15, 1988, Metals--Handbooks, manuals, etc.
1. ASM INTERNATIONAL. Handbook Committee, SAN 204-7586.

5.Specific course
information

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

b. Prerequisites

Production Technology and Workshops (221-ME-3) & Material Science (211-ME-

3)
c.Co-requisites None
d. Required, Language of
Elective, or Required instruction English
Selected
elective

6. Course Learning
Outcomes

1. State the principles of the material forming properties such as fusibility,
plasticity, and ductility and the processes depending on them.

Use all forming techniques in the proper way.

Develop a logical work plan for a particular forming job

Analyze the expected defects in welding and casting

Research on the internet to get the technical data.

B S
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7. Brief list of topics General Introduction about material fabrication techniques
to be covered 2. Introduction to casting technology. Different casting techniques. Molding

materials and their properties. Sand casting technology. Sands used in
casting. Patterns and cores fabrication.

3. Different melting furnaces used in casting. Solidification of pure metals
and alloys.

4. Different casting defects. Quality control in sand casting. Permanent die
casting Investment casting. Continuous casting.

5. Introduction to plastic deformation processes. Extrusion process of metals.

6. Forging of metals

7. Rolling process of metals

8. Any other Course Assessment
information
Activity Assessment% (Marks)
Assignments 5%
Homework 10%
Midterm- 1 10%
Midterm- 2 15%
Final experimental exam 10%
Final exam 50%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION

1. Course Number

413-ME-3 Course Name Heat Transfer

2. Credit hours 2L+ 1T/P=3 | Contact hours 2L+ 2T/P = 4 per week
3. Level / Year 7/4
4. Textbook, title,

Textbook:

author, and year

1. Thomas, L.C “Heat Transfer”, Professional Version, 2™ ed. Capstone Pub.
Corp., 1999.

2. Incropera, F. De Witt, D. P., “Introduction to Heat Transfer”, John — Wiley
and Sons, 2006.

Other supplemental materials:

5.Specific course
information

a.Brief description of the content of the course (catalog description)
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.
b. Prerequisites 322-ME-3 (Fluid Mechanics)
c.Co-requisites None
d. Required, Language of
Elective, or instruction English
Selected Required
elective
6. Course Learning | 1. Outline the concepts of heat transfer.
Outcomes 2. Develop the modes heat transfer & electric circuits.
3. Analyze the free convection and forced convection.
4. Design heat Exchangers
7. Brief list of topics | 1. Introduction to Heat Transfer.
to be covered 2. Modes of Heat Transfer & Electric Circuits.
3. Steady State Conduction.
4. Fins & Extended Surfaces
5. Unsteady State Conduction
6. Free Convection.
7. Forced Convection.
8. Radiation
9. Heat Exchangers

8. Any other
information

Course Assessment

Assessment% (Marks)
15%

Activity
Homework and Quizzes

101




Midterm exam 1 10%

Midterm exam 2 15%
Practical exam 10%
Final exam 50%

L Lecture; T Tutorial; P Practical

I ——————
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course Number | 414-ME-2 Course Name Measuring Devices
2. Credit hours IL+1T/P=2 Contact hours 1L +2T/P =3 per week
3. Level / Year 7/4
4. Textbook, title,
Textbook:

author, and year

Thomas G. Beckwith, Roy D. Marangoni, John H. Lienhard V
“Mechanical Measurements (6th Edition) 6th Edition, PEARSON-
Prentice Hall

Other supplemental materials:
1. http://www.journals.elsevier.com/mechanical-systems-and-signal-
processing/
2. http://www.journals.elsevier.com/measurement/

5.Specific course
information

a.Brief description of the content of the course (catalog description)

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.

b. Prerequisites

321-ME-3 Theory of machines

c.Co-requisites None

d. Required, Language of
Elective, or instruction English
Selected Required
elective

6. Course Learning
Outcomes

1.  Define basic principles and elements of measurement system and usage of
measurement device usage.

2. Justify the awareness about the principles of measurement

3. calculate (directly or indirectly) correctly by hand or by using a computer
program in

4.  measurements of temperature, fluid properties, flow measurement

5.  Analyze measurement data sets correctly using statistical concepts
especially during the coverage of errors and uncertainty in measurements.
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6.

Plan safe and logical lab procedures
appraise independent learning by assigning time bound
assignments/seminars/discussions

7. Brief list of
topics to be
covered

Introduction to Mechanical Measurements
Terminology in Mechanical measurements
Accuracy, Precision and Significant Digits
Errors in Measurement-Classification of Errors
Uncertainty analysis-Numerical Problems

Temperature Measurement
Pressure measurement

Measurement of fluid properties

0. Flow measurement

1

2

3

4

5.

6. Data analysis, presentation, and written report
7

8

-

1

8. Any other
information

Course Assessment

Activity

Midterm Exam 1 Theory
Midterm Exam 2 Theory

Final Practical Exam

Theory Assignments and Quizes
Practical Assignments and Quizes
Final Exam

Assessment% (Marks)
15%
15%
10%
5%
5%
50%

L Lecture; T Tutorial; P Practical

104




MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION

1. Course Number

421- ME-3 Course Name Machine Design

2. Credit hours 2L+ 1T/P=3 | Contact hours 2L+ 2T/P =4 per week
3. Level / Year 8/4
4. Textbook, title,

Textbook:

author, and year

SheigleyMechnical Engineering design book 3™ edition 2012.

Other supplemental materials:

5.Specific course
information

a.Brief description of the content of the course (catalog description)
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.

b. Prerequisites

411-ME-3 Machine Element Design

c.Co-requisites None
d. Required, Language of
Elective, or instruction English
Selected Required
elective
6. Course Learning | 1. Define the main principle of stress analysis.
Outcomes 2. Identify the machine elements in the power transmission systems.
3. List the different Types roller bearings.
4. Evaluate the power and torque for the power transmission systems.
5. Compare between the journal and roller bearings.
6. Analyze the performance of the power transmission system.
7. Demonstrate the various types of forces applied on the gear
8. Interpret Technical reports
9. Demonstrate simulation programs.
7. Brief list of topics | 1. Stress strain analyses
to be covered 2. Design of shafts & keys
3. Design of Belts &chains
4. Design of bearings
5. Study the different types of gear boxes
6. Design of single reduction gear box

8. Any other
information

Course Assessment

Assessment% (Marks)
5%

Activity
Quizzes
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Midterm-1 15%

Assignments 5%
Mid Term-2 15%
Lab Reports 10%
Final Exam 50%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course Number | 422-ME-3 Course Name Thermodynamics-2
2. Credit hours 2L+1T/P=3 Contact hours 2L + 2T/P =4 per week

3. Level / Year 8/4

4. Textbook, title,
author, and year | Textbook:

1. Richard E., Sonntag, Claus.B. and Gordon J.Van,John. Fundamentals of
Thermodynamics. Wiley&Sons, 2002.
2. Textbook of thermodynamic, New York, JOHN WILEY &SONS,Inc.a.

Other supplemental materials:

1. Richard E. Sonntag, "Fundamentals of Thermodynamics, 2004.
2. Engineering thermodynamics, 2010, Tarik Al Shemmeri& Ventus publishing
ApS ISBN 976 — 87 -7681- 670 -4
5.Specific course a.Brief description of the content of the course (catalog description)
information 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.

b. Prerequisites Thermodynamics -1(222-ME-3)

c.Co-requisites None

d. Required, Language of instruction
Elective, or English
Selected Required
elective

—_

6. Course Learning Describe the power and refrigeration cycles

Outcomes 2. Outline the gas mixtures
3. apply the thermodynamic relations, generally and for simple compressible

substances specifically.

4. Apply the basics, physical concepts and practical applications of gas
mixtures
Use psychrometrics to solve thermodynamic problems
design refrigeration power systems
Compare the fuels and combustion processes in thermodynamic systems
Demonstrate physical concepts and practical applications of gas mixtures
Analyze the thermodynamics problems and justify the choose of this way to
have the solution

10. Evaluate combustion processes in thermodznamic szstems

© 0 N !
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11. Demonstrate the need for energy conservation and its optimal use
12. Research on the internet for course related issues.
13. TIllustrate technical report

7. Brief list of topics
to be covered

DN —

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. Lab experiment: Steam turbine).

Refrigeration systems with phase change (Concepts of refrigeration cycles
and their applications: Refrigerators and heat pumps, vapor-compression
refrigeration cycle. Selection of the right refrigerant. Heat pump systems.
Lab experiment: Heat pump and Industrial refrigeration system).

Power systems with working gaseous fluids (Concepts of gas power cycles
and their applications: Otto cycle, Diesel cycle, Brayton cycle, and Jet-
propulsion cycles. Lab experiment: Gas turbine and two-stage compressor).
Refrigeration systems with working gaseous fluids (The air- standard
refrigeration).

6.Thermodynamic relations (Maxwell relations, Gibbs equation, Clapeyron
equation, Clapeyron-Clausius equation, General relations for the variation of
enthalpy, internal energy and entropy and specific heat, Joule-Thomson
Coefficient).

Gas mixtures (Composition of a gas mixture. P-v-T behavior of gas

mixtures. Thermodynamic properties of gas mixtures).

Gas-vapor mixtures and air-conditioning (Dry and atmospheric air-Specific
and relative humidity of air-Dew-point and wet-bulb temperatures. The
psychrometric chart. Air-conditioning processes. Lab experiment: Cooling
tower).

8. 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. First law
analysis of reacting systems. Adiabatic flame temperature)

8. Any other
information

Course Assessment

Activity Assessment% (Marks)
Quizzes and assignments on blackboard 15%
Midterm exam 1 10%
Midterm exam 2 15%
Practical exam 10%
Final exam 50%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION

1. Course Number 423-ME-3 Course Name Hydraulic Machines and Fluid Power
Systems

2. Credit hours 2L+1T/P=3 | Contact hours | 2L +2T/P=4 per week

3. Levl/ Year 8/4

4. Texbook, title,
author, and year | Textbook:
1. Krivchenko, G. “Hydraulic Machines : Turbines and pumps”, CRC Press,

London, Latest edition.
2. Esposito, A., “ Fluid Power with Application”, 6" edition. Prentice Hall

Inc., 2002a.

Other supplemental materials:

1. Dixon, S.L., “ Fluid Mechanics and Thermodynamics of
Turbomachinery”, 5 edition. Butterworth, Heinrmann, 2005.

2. Pinches, M. J. & Ashby, J. G., “ Power Hydrulics” , Prentice Hall,
Latest edition.

5.Speific course a.Brief description of the content of the course (catalog description)

information 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.

b. Prerequisites 322-ME-3 Fluid Mechanics

c.Co-requisites None
d. Required, Language of
Elective, or Required instruction English
Selected
elective
6. Course Learning 1. Describe the hydraulic machines according to the fluid energy and select the
Outcomes suitable type of hydraulic turbines and pumps
2. Describe the hydraulic valves and their use.
3. Differentiate hydraulic machines according to application.
4. Apply energy equation on the hydraulic machines.
5. Predict the operating point of the pump.
6. Estimate the errors in hydraulic circuits.
7. Calculate the required pressure and flow rate for a specific application.

109



7. Brief list of topics
to be covered

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

10.Hydraulic Cylinders and Tanks
11.Examples of Hydraulic circuits

2 CORORIES () [0 =

8. Any other
information

Course Assessment

Activity Assessment% (Marks)
Quiz 1 2%
First mid-term exam 15 %
Assignment 1 2%
Assignment 2 2%
Second midterm 15 %
Assignment 3 2%
Quiz 2 2%
Lab exam & Reports and 10 %
Oral Exam 50 %
Final Exam

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION

1. Course Number

424-ME-3 Course Name | System Dynamics and Mechanical

author, and year

Vibrations
3. Credit hours 2L+ 1T/P=3 | Contact hours | 2L + 2T/P =4 per week
4. Level / Year 8/4
5. Textbook, title,
Textbook:

1. Ira Cochin,Harold J Plass, "Analysis and Design of dynamic
System".Publisher: Harper & Row, Edition:1990.

2. Singiresu S. Rao, "Mechanical Vibrations". Publisher: Pearson, 4th
Edition

3. Leonard Meirovitch “Fundamentals of Vibrations “August 2000

a. Other supplemental materials:

1. K. Ogata,"System Dynamics", Pearson Prentice Hall, 4th Edition.

2. Thomson, W.T. "Theory of Vibration with Applications", Prentice
hall, 5th Edition

6.Specific course
information

a.Brief description of the content of the course (catalog description)
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.

b. Prerequisites

321- ME-3 + 319- Math-3

c.Co-requisites None
d. Required, Language of
Elective, or Required instruction English
Selected
elective
7. Course Learning 1. Outline the analysis of mechanical systems.
Outcomes 2. Define mechanical systems' response.
3. Apply the principles of vibrations of mechanical systems.
4. Measure the variables related to vibrations.
5. Develop various mechanical system models
6. Demonstrate the ways of vibrations isolation.

8. Brief list of topics
to be covered

3. Methods of solving differential eﬂuations & LaBIace transformations

—

Welcome, Registration & Introduction

2. Introduction to dynamic systems, Modeling of mechanical systems
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4. State Space Representation Transfer Function development of mechanical
systems

5. Introduction to Vibrations of single degree of freedom SDOF systems +
Free Un-damped/Damped Vibrations Analysis

6. Forced Vibrations for Damped/Un-damped SDOF systems Frequency
Response Transfer Function — Bode Plots

7. Two-Degree of Freedom systems

8. Vibrations of multi degree of freedom systems

9. Introduction to Continuous Systems

10. Vibration Absorption and Isolation

9. Any other Course Assessment
information

Activity Assessment% (Marks)
Assignments and Quizzes 10%
Midterm examinations 30%
Practical Examination 10%
Final Exam. 50%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course 511-GE-2 Course Name Engineering Entrepreneurship
Number
2.Credit hours 2L+0T/P=2 Contact hours 2L + 0T/P = 2 per week
3. Level/Year |9/5
4. Textbook, Textbook:

title, author,

The Art of the Start: The time-tested, battle-hardened guide for anyone starting

and year anything, Kawasaki, Guy; ISBN: 1591840562, Portfolio — a member of Penguin
Group; 2004
Other supplemental materials:
4. Technology Ventures: From Idea to Enterprise, Dorf, Richard, Byers,
Thomas, and Nelson, Andrew; ISBN 978-0073380186; 3rd Edition, 2009.
5. Specific a.Brief description of the content of the course (catalog description)
course Engineering Entrepreneurship introduces engineering students to the concepts and
information practices of technology entrepreneurial thinking and entrepreneurship. The course

teaches life skills in entreprencurial thought and action that students can utilize in

starting technology companies. An entrepreneurial orientation is the common

denominator among successful enterprises in-the new business paradigms. The

elements that are frequently key to successful enterprises include:

* A team approach to management focusing on enterprise value rather than
individual recognition,

+ 'Structuring ‘an | ‘'environment - that promotes seeking and exploiting
opportunities rather than recognizing and solving problems,

* Conceptualizing and committing to new markets rather than being constrained
by traditional boundaries,

Balancing intelligent risk and the opportunity for rapid advancement.

b. Prerequisites

None

c.Co-requisites None
d. Required, Language of instruction
Elective, or Required English

Selected elective

6. Course
Learning
Outcomes

The goal of this course is to provide the background necessary to understand the
entrepreneurial approach to business and the tools required to function effectively in
the competitive entrepreneurial environment. At the end of this course, the students
should be able to:

6. Explain and analysis the entrepreneurial process from the generation of
creative ideas to exploring feasibility to creation of an enterprise for
implementation of the ideas.

7. Experience the dynamics of participating on a business team and the power
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inherent in a team relative to individual effort.

g2

Create and present a business plan for a technology idea.

9. Provide the background, tools, and life skills to participate in the
entrepreneurial process within a large company, in a new venture, or as an
investor.

7. Brief list of

The course is firmly presented in a “real-world” format, including students taking

topics to be the roles of company founders and investors, creating a vision and execution plan
covered for their company, and raising funds. The course is delivered along the following
outline:
8. IntroductiontoEntrepreneurship
a. IntroductiontoTechnologyEntrepreneurshipandTechnologyVentures
b. EngineersasEntrepreneurs,
c. MindsetoftheEntrepreneurialLeader,
d. CreatingandSellingtheEntrepreneurial ValueProposition.
9. Idea Generation and Feasibility Analysis
a. EntrepreneurialldeaGenerationandFeasibility Analysis,
b. TechnologyCommercializationPotential,
c. AssessingandPresentingtheOpportunity.
10. Business Planning and Execution
a. BusinessStructuringandStrategy,
b. BusinessplanningandtheBusinessPlan,
c. Financial AnalysisandProjections;
d. MarketandCompetitiveAnalysis,
e. PresentationoftheOpportunity,
f. IntellectualPropertyStrategiesforTechnologyCompanies;
g. InvestmentandFinancialStrategies,
h. VentureGrowthandValueHarvesting.
8. Any other Course Assessment
information

Activity Assessment (% Marks)
Two mid-term exams 20%
Homework and Quizzes 15%
Participation and attendance 10%
Business Plan 15%
Presentation/Report

Final exam 40%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION

1. Course Number

511-ME-3 Course Name Control Systems

2. Credit hours 2L+1T/P=3 | Contact hours 2L + 2T/P = 4 per week
3. Level/ Year 9/5
4.Textbook, title, Textbook:

author and year

Norman S. Nise, "Control Systems Engineering", 6th Edition, 2011.
Other supplemental materials:

1. Automatic Control Systems, Benjamin Kuo
2. Linear Algebra and Its Applications, by Gilbert Strang

3. Modern Control Systems, by Dorf& Bishop

5.Specific course
information

a.Brief description of the content of the course (catalog description)

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.

b. Prerequisites

System Dynamics and Mechanical Vibrations (424-ME-3)

c.Co-requisites None

d. Required, Language of
Elective, or Required instruction English
Selected
elective

6.Course Learning
QOutcomes

1. Recognize the basic goals of control systems in terms of transient and
steady state response behavior.

2. State the relationship between transient and steady-state time response

behavior in connection with the transfer function description.

Analyze the control process using mathematical rules.

4. Differentiate between types and accuracy of the control strategy that is

used in the control process.

Demonstrate various control strategies

Question the phenomena during the process of control.

7. Assess the ability to deal with the hardware and control systems
components.
Evaluate simulation results of dynamic systems.

(98]
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7. Brief list of topics
to be covered

1. Theory and modeling of linear mechanical systems: lumped parameter
models of mechanical, electrical systems
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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.

9. Stability of control systems: Routh—Hurwitz criterion.

10. Controllers

11. PID compensation.

12. PID compensation; steady-state characteristics.

13. Root-locus and Frequency domain method.

14. Bode plots and Nyquist stability.

NG R WD

8. Any other Course Assessment
information
Activity Assessment (% Marks)
Assignments 2.5%
Quizzes 7.5%
Midterm- 1 15%
Midterm- 2 15%
Final practical exam 10%
Final exam 50%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
4. Course 512-ME-2 Course Name Senior Design Project-1
Number
5. Credit hours 2L Contact hours 2L = 2 per week
3.Level / Year 9/5
4.Textbook, title, Textbook:
author, and year It is indicated according to the specialization field, which will be chosen for the
project

Other supplemental materials:
It is indicated according to the specialization field, which will be chosen for the
project

5.Specific course
information

a.Brief description of the content of the course (catalog description)

Selecting an application topic that relates to the student’s specific discipline -
Collecting of required information (theoretical and experimental) for the project -
Preparing of preliminary experiments or developing the required mathematical
and/or the computational models - Preparing periodical reports that includes
introduction about the project, its objectives, description of the experimental,
mathematical and/or computational models, and the obtained preliminary results
-understanding engineering standards and realistic constraints , understanding the
feasibility of executing the project - writing interim report and presenting and
defending the first phase of the project work in front of an examination
committee.

b. Prerequisites

Passing 125 hours of credit hours

c.Co-requisites | None

d. Required, Language of
Elective, or Required instruction English
Selected
elective

6.Course Learning
Outcomes

1. State the basic science and mathematics, rules and steps of design,
planning, and implementation of the engineering projects

2. Relate societal, health, safety, legal, management, sustainability and
cultural issues involved in executing the engineering project

3. Identifying the problem and formulating the problem to arrive at the
solution of the engineering problem

4. Distributing the project work among the team and contributing

individually

Judge and understand contemporary issues involved in the project

6. Research on the internet and digital library to get more information and
employ the blackboard facility to deal with each other's and with the
instructors

9]
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7.Brief list of 1. Collecting of required information (theoretical and experimental) for the
topics to be project
covered 2. Discussions within team and supervisors and expert committees
3. Conducting pilot experiments, implementing the mathematical and/or
the computational models and doing sample simulations
4. Understanding the feasibility and procuring/outsourcing required items
required for the project
5. Presenting the first phase of the project in front of an examination
committee.
8.Any other Course Assessment
information

Activity

Group Discussion,examination, speech
Internal presentations

Interim report

First phase presentation

Assessment (% Mai
10%
40%
10%
40%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course Number | 521-ME-2 Course Name Senior Design Project-2
2. Credit hours 2L+0T/P=2 | Contact hours 2L + 0T/P = 2 per week
3. Level/ Year 10/5
4. Textbook, title, Textbook:
author, and year | It is indicated according to the specialization field, which will be chosen for the
project.

Other supplemental materials:

It is indicated according to the specialization field, which will be chosen for the
project.

5. Specific course
information

a.Brief description of the content of the course (catalog description)

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.

b. Prerequisites

Senior Design Project-1 (512-ME-2)

c.Co-requisites None

d. Required, Language of
Elective, or Required instruction English
Selected
elective

6. Course Learning
Outcomes

1. Understanding the basic science and mathematics, rules and steps of
design, planning, and implementation of the engineering projects

2. Explaining the mathematics, science and engineering principles in design
and development of models.

3. design and conduct experiments, as well as operate, document analyze
and interpret the output.

4. design a system, component, or process considering realistic constraints
exploring various design strategies and applying engineering/scientific
concepts.

5. Identifying, formulating, and finding various solution strategies by using
appropriate resources.

6. recognizing the techniques, skills, and modern engineering tools
necessary for completing the project and justifying or evaluating the
errors.

7. Self-management and work cordially among the team to execute and
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complete the project.

8. Research on internet and digital library to get more information and
employ the blackboard facility to deal with each other's and with the
instructors.

9. Articulate ideas and project outcomes using graphs, tables and diagrams,
present and organize the thesis as per the standard format

7. Brief list of topics 1. Collecting of required information (theoretical and experimental) for the
to be covered project

2. Conducting experiments, running and implementing the mathematical
and/or the computational models

3. Analysis of the results and writing a complete final report as per the
standard format

4. Presenting the project and defending it in front of an examination
committee.

8. Any other Course Assessment
information

Activity Assessment (% Marks)
Group Discussion, 10%
examination, speech

Second Phase presentation 20%

Poster Presentation 10%

Final Report 20%

Final presentation 30%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course Number | 531-ME-3 Course Name Internal combustion engines
2. Credit hours 2L+ 1T/P=3 Contact hours 2L + 2T/P = 4 per week
3. Level/ Year 9/5
4. Textbook, title,
author, and year | Textbook:

1.Heywood, J.B, "Internal Combustion Engine Fundamentals", McGraw-Hill,
latest edition.

2.Willard W. Pukabek, "Engineering Fundamentals of the Internal Combustion
Engines", Prentice Hall, 2 ed., 2003.

Other supplemental materials:

1. Richard Stone, “Introduction to Internal Combustion Engines”, Paperback -
November 15, 1999

2. Internal Combustion Engine in Theory and Practice: Vol. 2 - 2nd Edition,
Thermodynamics of Combustion Engines

3. Turns, S. R., An introduction to Combustion: concepts and applications,
McGraw-Hill Inc., New York, USA, 1996.

5. Specific course
information

a.Brief description of the content of the course (catalog description)
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.

b. Prerequisites

413-ME-3

c.Co-requisites

none

d. Required,
Elective, or
Selected
elective

Language of

Elective instruction English

6. Course
Learning
Outcomes

1.Define the basic concepts of internal combustion engines andDistinguish
between different engine types,

2. Recognize combustion process in [.C.E, engine knock, diesel knock and factors
affecting their occurrence

3.calculate the composition of exhaust gas emissions for different fuels
4.Differentiate between spark ignition engine and compression ignition engine
5.Estimate various engine performance parameters for SI and CI engine
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6.Show the work independently and as a part of a team
7.Operate the computer and e-mail messaging
8. research the internet search to get the data related to ICE

7. Brief list of topics
to be covered

1.Introduction, Engine Types

. Engine Design and Operating Parameters

. Thermal cycles

. Fuel and combustion

. Emission control devices Phenomena

. LC.E. fuel systems, carburetion, fuel injection
. Ignition systems

. Engine performance

O 0 3 O L B W N

. Supercharging and its effect on engine performance

8. Any other
information

Course Assessment

Activity Assessment% (Marks)
Blackboard (E-Learning) 10%
activities 15%
First Mid-Term Exams 15%
Second Mid-Term Exams 10%
Laboratory/tutorial Work 50%
Term Final Exam

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course Number 532-ME-3 Course Name Energy Conversion
2. Credit hours 3L+0T/P=3 Contact hours 3L + 0T/P = 3 per week
3. Level/ Year 9/5
4. Textbook, title,
author, and year Textbook:
1.Fundamentals of Nuclear Science and Engineering, 2nd ed., J. K.
Shultis and R. E. Faw, CRC Press, ISBN978-1-4200-5135-3 (2008).
2.Principles of Energy Conversion, 2nd ed., A. W. Culp, Jr., McGraw-
Hill, ISBN 0-07 014892-9 (1991).
3.Power Plant Technology, M. M. El-Wakil, McGraw-Hill Book
Company, ISBN 0-07-019288-X (1984) any recent Engineering
Thermodynamics textbook
4.Energy Systems Engineering - Evaluation and Implementation, F. M.
Vanek & L. D. Albright, McGraw-Hill, Inc., ISBN 978-0-07-149593-
6 (2008).
5.Solar Engineering of Thermal Processes, 3rd ed., J. A. Duffie and W.
A. Beckman, John Wiley & Sons (2006).
Other supplemental materials:
1.Energy Conversion, D. Yogi Gaswami & F. Kreith, ed., CRC
Press,ISBN 978-1-4200-4431-7 (2008).
2. Synthetic Fuels, R. F. Probstein and R. E. Hicks, Dover Publications,
Inc., ISBN 0-486-44977-7 (2006).
5. Specific course a.Brief description of the content of the course (catalog
information description)
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.
b. Prerequisites 422-ME-3
c.Co-requisites None
d. Required, Elective, Language
or Selected elective | Elective of English
instruction
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6. Course Learning 1. Memorize principles of thermodynamics, heat transfer and fluid
Outcomes dynamics that affect performance of a wide variety of energy
conversion devices and systems.
2. List the advantages and limitations of a variety of energy conversion
systems.
3. compare competing energy conversion technologies on an economic
and efficiency basis;
4. construct multidisciplinary computational performance models of a
variety of energy conversion system
5. Demonstrate discussions with colleagues and with teachers
6. Choose ideas and share with others
7. assess the validity of energy conversion claims made in popular media
8. Interpret acceptable technical report
7. Brief list of topics 1. Energy, Growth Rate & Energy Economics energy, energy
to be covered classification, unitsenergy conversion, conversion efficiencyenergy
information and perspectives growth rates, peak oil
2. Thermal-to-Mechanical Conversion early engines & efficiency
Thermodynamics & power cycles & efficiency Rankine Cycle Brayton
Cycle
3. Chemical-to-Thermal Conversion fuels: coal, petroleum, gas
principles of combustion
4. Nuclear-to-Thermal Conversion principles of nuclear energy
pressurized water reactors boiling water reactors boiling water, graphite-
moderated reactors
- Gen-1V reactors
5. Electromagnetic-to-Electrical Conversion principles of photovoltaic
6. Mechanical-to-Mechanical Conversion principles of wind energy
7.Chemical-to-Electrical Conversion principles of fuel cells
8.Introduction to Energy Storage hydrogen flow batteries compressed
gas, flywheels
8. Any other Course Assessment
information
Activity Assessment% (Marks)
20%
Quizzes-Homework
-Assignments 15%
First Mid-Term Exams 15%
Second Mid-Term Exams 50%
Term Final Exam

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course 533-ME-3 Course Name Power Plants
Number
2. Credit hours 3L+0T/P=3 | Contact hours 3L + 0T/P = 3 per week
3. Level/ Year 9/5
4. Textbook, title,
author, and Textbook:

year

1. Dipak Sarkar "Thermal Power Plant Design and Operation”, Elsevier, August
2015.

2. El-Wakil, M. M., "Power Plant Technology", Mc Graw-Hill, New York, 2002.
Other supplemental materials:

1.Raja, A.K., "Power Plant Engineering New age International 1td", 2006.

2.Gill, A.B., "Power Plant Performance", ButterworthHeinemann, latest edition.
3.Skrrotiziki, B.G.A &Vopat, W.A., "Power Station Engineering and Economy",
Mc-Graw Hill, New York, latest edition.

4 Howe, E.D., "Fundamental of Water Desalination", M. Dekker Publisher, latest
edition.

5. Specific course
information

a.Brief description of the content of the course (catalog description)
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.
b. Prerequisites 413-ME-3, 423- ME-3
c.Co-requisites None
d. Required, Language of
Elective, or Elective instruction English
Selected
elective
6. Course Define the main principles Steam Power plants.
Learning Identify the Steam Condensers and Cooling Towers.
Outcomes

Recognize the combined steam/gas power plants.

Record the Economy of Power Plant.

Evaluate energy balance and efficiency of a Steam Generator, Turbines, and
Condenser.

Discuss the various technological applications of desalination plants and selecting
the appropriate desalination technology.

Compare between the different types of power plants and differentiate the most
suitable to provide the energy and the least polluted the environment.

Show the Work independently and as part of a team.

125




interpret Technical reports in a team work.

7. Brief list of 1.Introduction: Types of Power Stations.
topics to be 2.Steam cycle with Reheat and Regenerative Feed water heaters.
covered 3.Steam Generators (Economizer - Evaporator - Superheater - Air preheater).

4.Turbines (Velocity diagram of single and two stages impulse and reaction
turbines - Blade efficiency, power, and velocity).

5.Steam Condensers and Cooling Towers (Types — Thermal Design- Parameters
affecting on Performance).

6.Gas Turbines (Thermal performance of modified cycle with reheat and inter-

cooling).
7.Power Plant Economy and Energy Cost Estimation.
8. Any other Course Assessment
information
Activity Assessment% (Marks)
10%

*Quizzes and Attendance 10%
*Sheets and reports 15%
First Mid-Term Exams 15%
Second Mid-Term Exams 50%
Term Final Exam

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course Number 534-ME-3 Course Name Computer Aided Manufacturing
2. Credit hours 3L+0T/P=3 Contact hours 3L + OT/P = 3per week
3. Level/ Year 9/5
4. Textbook, title,
author, and year | Textbook:
Mikell P. Groover, “Automation,Production Systems, and Computer Integrated
Manufacturing” 2014 5th Edition
Other supplemental materials:
5. Specific course a.Brief description of the content of the course (catalog description)

information

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
usingG&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.

b. Prerequisites 311-ME-3
c.Co-requisites
d. Required, Language of
Elective, or instruction English
Selected
elective
6. Course Learning 1. Write part program by recognizing engineering drawing of a complex part
Outcomes 2. Define various elements of the robots system.
3. Use CNC M/C Turning-Milling.
4. Differentiate various type of robots
5. Reconstruct various types of robot geometry
6. Demonstrate the CNC Turning and Milling independently and as part of a team.
7. Tllustrate part programming and write a technical report on
8. Assess the parts using simulation programs.
7. Brief list of 1. Introduction to robot
topics to be 2. Robot geometries
covered 3. Robot power supplies
4. Robot end effectors
5. Introduction to CNC
6. CNC Milling
7. CNC Turning
8. CNC Drilling
8. Any other Course Assessment

127




information

Activity

Class activities:
e  Quizzes
e Assignment and reports
e Discussion boards
e  Groups
Mid Term Exam. I
Mid Term Exam. II
Final Exam.
Total

Assessment% (Marks)

5%
5%
5%

5%

15%

15%

50%

100%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course 535-ME-3 Course Name Mechanical Behavior of Materials
Number
2. Credit hours 2L+1T/P=3 Contact hours 2L + 2T/P = 4per week
3. Level/Year 9 Level /5™ Year
4. Textbook, title,
author, and Textbook:

year

1. George Ellwood Dieter, Mechanical Metallurgy, McGraw-Hill, 1988

2. Marc Meyers and Krishan Chawla (Eds.), Mechanical Behavior of
Materials, Cambridge University Press, 2009

3. N. E. Dowling. Mechanical Behavior of Materials, 2nd ed. (Prentice Hall:
Upper SaddleRiver, NJ) 1999

4. T. H. Courtney. Mechanical Behavior of Materials, 2nd ed. (McGraw
Hill: Boston)2000

Other supplemental materials:

1. D. G. Rethwisch and W. D. Callister Jr, Fundamentals of Materials
Science andEngineering: An Integrated Approach, John Wiley & Sons,
NY, 3rd Edition, 2012.

2. Joachim Roesler, Harald Harders, Martin Backer, Mechanical Behaviour
of Engineering Materials: Metals, Ceramics, Polymers, and Composites,
Springer Science & Business Media, 2007

3. ASM Metals Handbook, Volume 11, Failure Analysis and Prevention,
Metals Park, 1986.

4. R. W. Hertzberg. Deformation and Fracture Mechanics of Engineering
Materials, 4th ed.(J. Wiley & Sons: New York) 1995.

5. Specific course
information

a.Brief description of the content of the course (catalog description)
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.

b. Prerequisites

211-ME-3

c.Co-requisites

d.. Required,
Elective, or
Selected
elective

Language of
instruction English
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6. Course
Learning
Outcomes

Rl

Relate the principles of mathematics, chemistry, and physics in the
mechanical behavior of materials and structural design.

Calculate stress and strain in elastic and plastic deformation

Explain various strengthening mechanisms and its applications

Describe the effect of notches and environments on the material fracture

7. Brief list of
topics to be
covered

N v AN~

8.
9.
10.
11.

12.
13.

Engineering Materials

Structure and Deformation in Materials

Mechanical Testing: Tension Test and Other Basic Tests
Stress—Strain Relationships and Behavior

Complex and Principal States of Stress and Strain

Yielding and Fracture under Combined Stresses

Fundamental of fracture mechanics, microstructure aspects of fracture
toughness, the transition temperature

Environment-assisted cracking, Stress corrosion cracking, hydrogen
embrittlement

Fatigue of Materials: Introduction and Stress-Based Approach

Notch Sensitivity and Fatigue crack propagation

Plastic Deformation Behavior and Models for Material, Microstructural
Aspects of Plasticity

Dislocation, Slips, Strengthening mechanisms

Time-Dependent Behavior: Creep and Damping

8. Any other
information

Course Assessment

Activity Assessment% (Marks)
Quizzes 5%

Midterm-1 15%

Assignments 5%

Mid Term-2 15%

Lab Reports 10%

Final Exam 50%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course 536-ME-3 Course Name Composite Material
Number
2. Credithours | 3L+0T/P=3 Contact hours 3L + OT/P = 3per week

3. Level/Year |9/5

4. Textbook,
title, author, | Textbook:

iy Composite Materials, Kar, K.K. (Ed.) (2017)

Other supplemental materials:
1. Composite Materials, Chung, D.D.L. (2010)
2. Composite Materials, Nielsen, L.F. (2005)

5. Specific a.Brief description of the content of the course (catalog description)
course Classification. Applications. Processing and fabrication of composites (metal-matri
information ceramic-matrix, reinforced plastics, honeycomb materials, forming structurz

shapes). Design Considerations. Laminate structures. Stress-strain characteristics ¢
fiber-reinforced materials. Lamination theory. Failure theories of fiber-reinforce
materials. Environmentally induced stresses in laminates.

b. Prerequisites 211-ME-3

c.Co-requisites

d. Required, Language of instruction
Elective, or English
Selected
elective

6. Course Describe basic classifications and applications of composite materials
Learning . State Design Considerations and Laminate structures
Outcomes Summarize Processing and fabrication of composites (metal-matrix,
ceramic-matrix, reinforced plastics, honeycomb materials, forming structural
shapes
Explain Stress-strain characteristics of fiber-reinforced materials
Apply failure theories of fiber-reinforced materials
Evaluate environmentally induced stresses in laminates.
Demonstrate various applications of Composite materials individually and as
a group
Assess resources, time and other members in discussion on Composite
Materials

N —
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7. Brief list of
topics to be
covered

Introduction, Basic Materials

Characteristics of fibers, matrices, interface bonding, adhesives
Microstructure of composites.

Processing/Manufacturing

Traditional and novel approaches; process fundamentals

> D —
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6. Characterization Composites
7. Composite Mechanics Theory
8. Laminate theory; use of a computer based analysis package;
9. Micromechanical behavior of a ply, out-of-plane effects
10. Failure and Strength Design, Failure criteria, Laminate Strength, Stress
Concentrations
11. Composite Behavior and Applications
8. Any other Course Assessment
information
Activity Assessment%o(IMarks
Mid term exam 30%
Practical exam (oral and writing exam) , quizzes and reports 20%
Final exam 50%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course 541-ME-3 Course Name Energy Efficient Buildings
Number
2. Credit hours 3L+0T/P=3 | Contact hours 3L + OT/P = 3 per week
3. Level/ Year 10/5
4. Textbook, title,
author, and Textbook:

year

Energy Efficient Buildings, ISBN 978 — 51- 2875 — 5, Publisher: In Tech, 2017.
Other supplemental materials:

1. Chen, Olivia, 2008,"Bamboo — Veiled Dormitory by Architecture BRIO",
Inhabitat, Retrieved 2009.

2. Journal of Energy Comfort in Buildings.

5. Specific course
information

a.Brief description of the content of the course (catalog description)

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.

b. Prerequisites 413-ME-3
c.Co-requisites None
d. Required, Language of
Elective, or Elective instruction English

Selected
elective

6. Course Learning
Outcomes

Describe various Energy Saving Policies

Estimate the optimum cost of energy consumption.

Calculate the energy consumption.

Predict thermal loads and corrects the power factor.

Estimate the economic loading and operation for generation units.

Use energy saving policies and use high economic equipment's and improve heat
transfer processes.

Participate in class discussions with colleagues and with teachers

Work in team to apply energy saving policies

Use of the internet search for course related issues. Verbally present technical
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report
Write acceptable technical reports on Energy Efficient Buildings

7. Brief list of topics
to be covered

1. Day lighting, building topology comparison.

2. Energy efficient buildings and the role they play in our efforts to address
climate change.

3. The optimum cost of energy consumption and building envelope design.

4. The energy consumption in refrigeration, air- conditioning and lighting
processes.

5. Refrigeration systems with working gaseous fluids (The air- standard
refrigeration).

6. Thermal loads and corrects the power factor.

7. The economic loading and operation for generation units.

8. Energy saving policies and use high economic equipment's and improve heat
transfer processes

8. 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. First law analysis of
reacting systems. Adiabatic flame temperature)

9. Zero energy homes in hot arid regions, life- cycle considerations and energy
efficiency analysis to managing energy demand through equipment selection.

8. Any other
information

Course Assessment

Activity Assessment% (Marks)
15%

Quizzes and assignments on

blackboard 10%

Midterm exam 1 15%

Midterm exam 2 10%

Practical exam 50%

Final exam

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course 542-ME-3 Course Name Desalination
Number
2. Credit hours 3L+0T/P=3 | Contact hours 3L +0T/P = 3 per week
3. Level/ Year 10/5
4. Textbook, title,
author, and Textbook:

year

Hisham T. El-Dessouky and Hisham M. Ettouney, Fundamentals of Salt
WaterDesalination, Elsevier Science B.V., 1st, 2002

Other supplemental materials:

1.Reverse Osmosis; A Practical Guide for Industrial Users - by Wes Byrne 1st
Edition

2.Handbook of Desalination and Water Purification — Arshad Hasan Khan and
Noam Lior by Elsevier

3.Hisham T. El-Dessouky and Hisham M. Ettouney, Fundamentals of Salt
WaterDesalination, Elsevier Science B.V., 1st, 2002

4.Desalination Processes and Multistage Flash Distillation Practice 1986 Khan
AK

5. Specific course
information

a.Brief description of the content of the course (catalog description)
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.

b. Prerequisites 422-ME-3
c.Co-requisites None
d. Required, Language of
Elective, or Elective instruction English
Selected
elective
6. Course Outline the basics, theory and physical concepts of water treatments.
Learning Recognize the different configurations of thermal desalination Plants.
Outcomes

Analyze the different types of desalination plants.

Differentiate between the different desalination plants.

Design different components of the desalination plants.

Cost analysis of cubic meter of desalinated water.

Participate in class discussions with colleagues and with teachers.
Work in team

Write acceptable technical report.

Verbally present technical report.
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7. Brief list of topics | Concepts in thermodynamics; Water treatments; Fouling and
to be covered scaling on tubes; fouling removal

Thermal desalination: Multistage evaporation systems (MES);

Multistage Flash systems (MSF); Vapor compression desalination

Systems(VCD); Solar desalination systems; co-generation power systems.

Reverse osmosis systems: Types of membranes; membrane arrangements;

Energy recovery; back washing; membrane

fouling; Ultra and nano-filtration.

Project: Analysis of Desalination Plant

8. Any other Course Assessment
information

Activity

Assignments and quizzes
Midterm exam 1
Midterm exam 2

Reports and Term Work
Final exam

Assessment% (Marks)
10%
15%
15%
10%
50%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course 543-ME-3 Course Name Refrigeration and Air Conditioning
Number
2. Credit hours 2L+1T/P=3 | Contact hours 2L + 2T/P = 4 per week
3. Level/ Year 10/5
4. Textbook, title,
author, and Textbook:

year

1.Shan K. Wang and ZalmanLavan,"Air-Conditioning and Refrigeration"

2. ASHRAE Handbook: Refrigeration Systems and Applications, American Society
of Heating,2006

Other supplemental materials:

1. Shan K.Wang "Handbook of Air-Conditioning and Refrigeration",
2ndEddition.Mc-Graw --Jeffus,L, "Refrigeration and Air Conditioning :An
Introduction to HVAC", Prentice Hall, 4 th ed.,2003.

5. Specific course
information

a.Brief description of the content of the course (catalog description)
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
psychrometrics, psychrometric processes, psychrometric cycles, summer and winter
cycles. Also, single and multi-stage vapor compression refrigeration cycles is
explained and discussed briefly.

b. Prerequisites 413-ME-3

c.Co-requisites None

d. Required, Language of
Elective, or Elective instruction English
Selected
elective

6. Course Learning
Outcomes

Outline the methods of refrigeration

Describe the single stage and multi-stage vapor compression refrigeration cycles
Calculate the coefficient of performance of absorption refrigeration cycle
Estimate the coefficient of performance of vapor compression refrigeration cycles
Calculate the cooling load of summer cycles

Estimate the heating load of winter cycles

7. Brief list of topics
to be covered

Introduction to refrigeration methods.

Single and multi-stage refrigeration cycles.
Refrigerants and components of refrigeration cycles.
Refrigerants and components of refrigeration cycles.
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Principles of air-conditioning / Body comfort / Inside and outside design

conditions.

Load estimation / Psychrometric representation for summer and winter.

Air-conditioning systems

8. Any other
information

Course Assessment

Activity

Assignments and quizzes
Midterm exam 1
Midterm exam 2
Practical exam

Final exam

Assessment% (Marks)
15%
10%
15%
10%
50%

L Lecture; T Tutorial; P Practical

———=—=——==—=—————=—
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course 544-ME -3 Course Name Fundamentals of Heat
Number Treatment
2. Credit hours 2L+1T/P=3 Contact hours 2L + 2T/P = 4per week

3. Level / Year 10/5

4. Textbook,
title, author, Textbook:

L T.V. Raja, C.P. Sharma, and A. Sharma, Heat treatment: principles and
techniques, PHI Learning Private, New Delhi, 2011 (or later).
Other supplemental materials:
1. R.C. Sharma, Principles of heat treatment of steels, New age international
(P) Limited, New Delhi, 2003, ISBN: 8122408699.
2. B. Zakharov, Heat treatment of metals, USSR, 2002.
5. Specific a.Brief description of the content of the course (catalog description)
course The principles of heat treatment, natural of metals and alloys, heat treatmer
information processes for steels, hardenability and how to measure it, factors influencin

hardenability different quenching media and their influence on properties ¢
metals and alloys, different types-of chemical heat treatment, different types o
surface hardening, thermo-mechanical treatment for ferrous and non-ferrou
alloys, classification of heat treatment furnaces.

b. Prerequisites 211-ME-3
c.Co-requisites

d. Required, Language of instruction
Elective, or English
Selected
elective
6. Course 1. Recall the nature of metals and alloys
Learning 2. Recite the principles of heat treatment of steels
Outcomes 3. Explain the heat treatment processes for steels. Define the hardenability
of metals and alloys
4. Recognize the chemical heat treatment of steels
5. Use the quenching media for each heat treatment cycle.
6. Explain the proper heat treatment cycle for each metal and alloy.
7. Explain the surface hardening treatment for metals and alloys
8. Discuss the different types of heat treatment furnaces used in treating

metals and alloys.

9. Explain the thermo-mechanical treatment for ferrous and non-ferrous
alloysDemonstrate independently and as part of a team

10. Illustrate resources, time and other members of the group

11. Interpret the experiment results

12. Evaluate technical regorts
139




7. Brief list of 1. Introduction to heat treatment
topics to be 2. Natural of metals and alloys
covered 3. Principals of heat treatment of steels
4. Heat treatment processes for steels
5. Hardenability and quenching
6. Chemical heat treatment of steels
7. Surface hardening
8. Thermo-mechanical treatment
9. Heat treatment furnaces and atmospheres
8. Any other Course Assessment
information
Activity Assessment% (Marks)
Mid term exam 30%
quizzes and Assignments 20%
Final exam 50%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course 545-ME-3 Course Name Finite Element Analysis in
Number Mechanical Design
2. Credit hours 1L+2T/P=3 Contact hours 1L + 4T/P = Sper week
3. Level/ Year 10 /5
4. Textbook, title,
Textbook:

author, and
year

1. The Finite Element Method: Linear Static and Dynamic Finite Element
Analysis, Thomas JR Hughes.
2. A First Course in Finite Element Method, Jacob Fish, Ted Belytschko.

3. Applied Finite Element Analysis, LJ Segerlind.
Other supplemental materials:
Daryl L. Logan - A First Course in the Finite Element Method

5. Specific course
information

a.Brief description of the content of the course (catalog description)

1. Summarize the principles of the Finite Element Analysis to design
problems and practical applications.

2. Provide students with an understanding of the theoretical
background of the Finite Element Method;

3. Acquire the skills about the application of procedures of the Finite
element Analysis.

4. Give guidance to its practical application in engineering mechanics.

5. Recognize the Collaborative Design and Engineering concepts such
as DFM, DAM etc.

b. Prerequisites

421-ME-3&419-MATH-3

c.Co-requisites

d. Required,
Elective, or
Selected
elective

Language of instruction
English

6. Course Learning
Outcomes

1. Outline the philosophy behind principles, design and modeling
considerations in using finite element analysis.

2. Describe the general steps used in the finite element analysis to model
problems in engineering.

3. Create and design engineering structures using finite element methods.

4. Predict the safe design limits for engineering structures.

5. Communicate effectively through a written report the creation of
optimized design of engineering structures.

7. Brief list of
topics to be
covered

1. Basic finite element concepts-General finite element solution
procedure, Finite element equations using modified Galerkin Approach.

2. Applications: Axial deformation of bars, Axial spring element.

Analysis of trusses-Two dimensional truss element, Stresses, Strains

(98]
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7.

8.

and temperature changes.

Beam bending- Two node beam element, Exact solution for uniform
beams subjected to distributed loads using superposition, Calculation of
stresses in beams.

Two dimensional boundary value problems using triangular elements,
Triangular element for general 2D BVP, Numerical Examples
Iso-parametric quadrilateral elements-Shape functions for rectangular
elements, quadrilateral elements, Numerical integration for quadrilateral
elements, Four node quadrilateral element for 2D BVP,

Axisymmetric elasticity problems-Governing equations for
axisymmetric elasticity, Axisymmetric linear triangular element.
Numerical integration for Quadrilateral elements and Triangular
elements

8. Any other
information

Course Assessment

Activity Assessment% (Marks)
Assignments 10%

Homework 10%

Midterm- 1 15%

Midterm- 2 15%

Final exam 50%

L Lecture; T Tutorial; P Practical
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MECHANICAL ENGINEERING DEPARTMENT

COURSE DESCRIPTION
1. Course Number 546-ME-3 Course Name Nano technology
2. Credit hours 3L+0T/P=3 Contact hours 3L + OT/P = 3per week
3. Level/ Year 10/5
4. Textbook, title,
Textbook:

author, and year

1. Charles P. Poole Jr., Frank J. Owens; Introduction to Nanotechnology, Wiley-
Interscience; 1 edition (May 30, 2003)

2. Guozhong Cao(Author), Ying Wang (Author); Nanostructures and
Nanomaterials: Synthesis, Properties, and Applications (2nd Edition) (World
Scientific Series in Nanoscience and Nanotechnology)World Scientific
Publishing Company; 2 edition (January 3, 2011)World Scientific Publishing
Company; World Scientific Publishing Company; 2 edition (January 3, 2011)

Other supplemental materials:

1. Mark A. Ratner, Daniel Ratner, Nanotechnology: A Gentle Introduction
to the Next Big Idea, Prentice Hall, 2002.

2. Gunter Schmid, Nanotechnology: Principles and Fundamentals ,Wiley,
2008.

3. Gabor L. Hornyak, H.F. Tibbals, Joydeep Dutta, and John J. Moore,
Introduction to Nanoscience and Nanotechnology, CRC Press, 2009.

5. Specific course
information

a.Brief description of the content of the course (catalog description)
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.

b. Prerequisites

211-ME-3

c.Co-requisites

d. Required,
Elective, or

Selected elective

Language of

instruction English

6. Course Learning

Outcomes

Describe the principles of nanotechnology

Calculate surface energy, chemical potential and analyzing electrostatic

stabilization

3. Explain various production techniques for nano structures and their
applications

4. Identify various Nano materials and differentiate them based on their

properties

N —
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5. Demonstrate the application of SEM, AFM in characterization of Nano
structures

6. Research on internet and digital library to get more information in
nanotechnology and employ the blackboard facility to deal with each
other's and with the instructors

7. Brief list of topics 1. Emergence and challenges of Nano Technology
to be covered 2. Physical Chemistry of solid surfaces
3. Development and application of Nano particles, nano wires, nano rods and

thin films

4. Special Nano materials: carbon fullerenes and nanotubes, micro and
mesoporous materials

5. Nano structures fabricated by Physical Techniques

6. Structural and Chemical Characterization and properties of nano materials
(Use of XRD, SEM, TEM, AFM)

7. Application of Nano materials

8. Any other Course Assessment

information

Activity Assessment% (Marks)
Quizzes 5%

Midterm-1 15%

Assignments 5%

Mid Term-2 15%

Lab Exam 10%

Final Exam 50%

L Lecture; T Tutorial; P Practical
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