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Course Credits

ME20] Programming and Computer None 3 CrHrs.
Applications for ME (Theo=2+Prac=1)

| Instructor | Office | EMail | OfficeHours

Dr. Abdulrhman College of Engineering . SR
Mohmmed Farran at Yanbu, Room FFOT Afarran@taibahu.edu.sa Tuesday 11:20-13:00
Class Meeting Days and Time
Lecture = Wednesday 13:15 - 14:55 Lecture: Room FF27
Lab = Wednesday 15:00 - 17:30 Lab: Room FF27

Overview of computers and software, Algorithms and flowcharts, Variables, assignment,
input and output, Arithmetic and logical expressions, Conditional statements, Loops and
iterations, Functions and subroutines, input arguments and returned results, Recursive
Functions, Data Structures, Data files input and output, Data visualization and
representation, User Graphicalinterface

Course Objectives

This course provides mechanical engineering students with basic knowledge that allows
them to understand the programming fundamentals and develop computer code to
analyze/solve mechanical engineering problems. The course objectives focus on:

1. developing an algorithm and flow chart to implement a solution for specific problem.
2. predicting the output of an algorithm and flow chart.
3. designing a code structure for implementing an algorithm using high-level
programming language.
4. designing a medium size program that uses basic programming elements:
o differenttypes of variables.
arithmetic and logical expressions.
conditional statements.
loops and Iterations.
reading input data.
o printing output results.
5. practicing modular programming by developing more complex programs made of
functions passing data between them using arrays, input, and output arguments.
6. utilizing encapsulated data structures to simplify the code.
7. selecting an appropriate form for data and results representation in the form of
plots and animation.
8. designing and implementing User Graphical Interface for the problem in hand.

Upon successful completion of the course, the student will be able to:

CLO1. Describe programming fundamental concepts: algorithms, flowcharts, variable types, data types, data structures,
functions and subroutines, conditional statements, control loops, arithmetic and logical expressions, loops and iterations,
input arguments, returned results, recursive functions, input and output data files, data visualization and representation,
user graphical interface. [S1]

CLO2. Develop an algorithm and flowchart for solving an engineering problem using loops, and conditional programming
statements. [S5]

CLO3. Syntheses coding scheme to implement an algorithm using functions/subroutines with passing arguments and
returned results employing appropriate data structures. [S5]

o
O
o
o



CLOA4. Utilize different user interaction tools: user input, input/output files, and links to external codes. [S2], [S5]

CLOS5. Debug and optimize a computer code for performance. [S2]

CLO6. Read and interpret expert MATLAB code (such as that found in the built-in toolbox, or other computational libraries)
that uses convergence tests involving machine precision. [V2], [S5]

CLO7. Develop appropriate user graphical interface. [S2]

CLOS8. Develop visualization elements to represent results and data including plots, graphs, animations, reports, etc. [S2],

[s4], [s5]

Main Textbook

Attaway, MATLAB: A Practical Introduction to
Programming and Problem-Solving, Elsevier, 4th edition,
2016 (or later), ISBN-10: 0124058760.

Course Assessment

Quiz1 5% Lab Exam 15%
Quiz 2 5% Final exam 40%
Quiz 3 5%

Lab work 10%

Midterm 20%

Course Outline and Schedule

Contact | Textbook

1 Overview of computers and software Chapter
2 Algorithms and flowcharts 4 Chapter 2
3 Variables, assignment, input, and output 3 Chapter 3 Lab work1
4 Arithmetic and logical expressions 2 Chapter4
5 Conditional statements 3 Chapter5 Quiz1
6 Loops and iterations 2 Chapter 6 Lab work 2
7 Functions and subroutines, input arguments 2 Chapter?7 Lab work 3
and returned results
8 Recursive Functions 2 Chapter 8 Quiz2
9 Data Structures 4 Chapter 9 Midterm Exam
10 Data files input and output 2 Chapter10
11 Data visualization and representation 2 ChapterTl Lab work 4
12 User Graphical interface 2 Chapter12 Quiz 3
1 MATLAB Environment and toolboxes 4 Chapter1
2 Variables, assignment, arithmetic, and logical 2 Chapter 2
expressions
3 Arrays and matrices 4 Chapter 3
4 Built-in functions 2 Chapter 4
5 Integrated Development Environment and M- 2 Chapter5
files
6 Loops and iterations 2 Chapter 6
7 Functions and subroutines, input arguments 2 Chapter?7
and returned results
8 Data Structures 2 Chapter 8
9 Data files input and output 2 Chapter 9
10 Data visualization and representation 2 Chapter10
11 User Graphical interface 6 Chapter 10

Course Policies

e Attendance will be taken 10 minutes after class starts. Students who attend after 10
minutes of class start time will be counted as absent.

¢ During the semester, periodic assignments may be assigned during the class period and
must be submitted on their associated due date. No late assignments will be accepted




by the instructor.

e Each student will be responsible for completing a midterm exam and a final exam. The final
exam will be cumulative. No makeup examinations will be offered.

o Quizzes will be given during the classes. No makeup for the quizzes will be offered.

Class Attendance and Participation

e Reqgular class attendance is strongly advised and is necessary for students to fully grasp
many of the course concepts. As per University policy, students must attend 75% of
classes.

o Ifyou miss a class session, it will be your responsibility to find out the materials that were
covered.

e Sick leaves won't be accepted unless officially recognized by the concerned health
departmentin Taibah University.

o Students are expected to be active participants in the course. This participation includes
contributing to class discussions, providing insight into the class discussion topics, and
relating class material to personal experiences and other course topics.

Grading Objections
All objections to grades should be made IN WRITING WITHIN ONE WEEK of the work in question. Objections
made after this period has elapsed will NOT be considered — NO EXCEPTIONS.

Professionalism and Ethics

Per university policy and plain classroom etiquette, mobile phones, etc. must be silenced during all classroom
lectures. Those not heeding this rule will be asked to leave the classroom immediately so as to not disrupt the
learning environment. Academic dishonesty in any form will not be tolerated!!! If you are uncertain as to what
constitutes academic dishonesty, please consult Taibah University Rules. As in all University courses, Taibah
University Rules of Conduct will be applied. Violations of these rules will result in a record of the infraction being
placed in your file and the student receiving a zero on the work in question AT A MINIMUM. At the instructor’s
discretion, you may also receive a failing grade for the course. Confirmation of such incidents can also result in
expulsion from the University.

Computer Skills/Usage

Students are expected to have access to and be familiar with:

e A word processing application (e.g., Microsoft Word) as all assignments will require its use;

e A spreadsheet application (e.g., Microsoft Excel) as some assignments may require its use; and

e Adobe Acrobat Reader 6.0 or higher to view course documents.

o E-mail will be used to communicate with students and disseminate materials and assignments throughout the
course. So, students should check their e-mail at least once per day.

o MATLAB to create mathematical equation, statements and loop for conditions.

Excusal from Course Assignments and Course Examinations
If an emergency arises and a student cannot submit assigned work on or before the scheduled due date or cannot
take an exam on the scheduled date, the student MUST give notification to the instructor NO LESS THAN 24
HOURS BEFORE the scheduled date and NO MORE THAN 48 HOURS AFTER the scheduled date.

Course Instructor Head of Department

Dr. Abdulrhman Mohmmed Farran Dr. Abdullah Alsharif
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Course Credits

, , 3 CrHrs.
ME221 Material Science Chem 101 (Theo =3 + Prac = 0)

| Instructor | _____Office [ EMail | OfficeHours

Dr. Yousuf El- . .
. College of Engineering . . Sunday/Tuesday
(Coi':;krz'tor) at Yanbu, Room Fro1  YShekell@ taibahu.edusa 8:00-12:00AM
Eng. . .
College of Engineering . . Monday/Wednesday
ML;\Tglml‘fd at Yanbu, Room FFo1 ~ Masubhi@taibahu.edusa 45,00 Ant 12:45PM

Class Meeting Days and Time

YM1 Monday/Wednesday 13:15-14:30
YM2 Monday/Wednesday 14:45-16:00 Lecture: Room GF32 and GF29
YM3 Sunday/Tuesday 08:30-09:45
YM4 Sunday/Tuesday 10:00-11:15

Course Description

Classification of materials, atomic bonding in solids, bonding forces and energies, primary
and secondary bonds. The structure of crystalline solids, lattice, unit cells and crystal systems,
density computations, crystal directions and planes, linear and planar atomic densities.
Impurities and imperfections in solids: point, line and interfacial defects. Atomic vibration and
diffusion. Mechanical properties of materials. Elastic and plastic deformation and
recrystallization. Phase diagrams of single and multi-phase materials with emphasis on iron-
carbon system. The kinetics of phase transformations in iron-carbon alloys. Isothermal
transformation diagrams and continuous cooling transformation diagrams.

Course Objectives

Upon successful completion of this course, the student will be able to:
1. knowing the basic concepts of materials science, including: classification of materials,

atomic bonding, crystal systems, imperfections in solids, and diffusion mechanisms.

2. analyzing elastic deformation, plastic deformation, and mechanical properties of metals
(tensile properties, true stress and strain, compression strength, shear stress, and
hardness).

3. basic mechanisms in metals: dislocations, strengthening, recovery, recrystallization, and
grain growth.

4. strengthening and dislocation mechanisms in metals and the mechanical properties.

5. the phase diagrams (unary, binary phase diagrams), binary eutectic systems,
development of microstructure in eutectic alloys, eutectoid and peritectic reactions, and
Gibbs phaserule.

6. the different phase diagrams for understanding the iron-carbon phase diagram,
development of microstructure in iron-carbon alloys, and influence of alloying elements
oniron-carbon phase diagram.

7. the kinetics of phase transformations in iron-carbon alloys, isothermal transformation
diagrams, and continuous cooling transformation diagrams.

Course Learning Outcomes

Upon successful completion of the course, the student will be able to:



CLO1. Describe the basic concepts related to materials science, including: classification of
materials, atomic bonding, crystal systems, imperfections in solids, and diffusion
mechanism [K1]

CLO2. Discusstherelation between atomic bonding and different material classification. [S$1]

CLO3. Illustrate the arrangement of atoms as well as directions and planes in the
crystallographic structure [S3]

CLO4. Identify the basic mechanisms microstructure development in metals: dislocations,
strengthening, recovery, recrystallization, grain growth, and diffusion. [S1]

CLOS5. Calculate the mechanical properties of metals including elastic deformation, plastic
deformation, tensile properties, true stress and strain, compression strength, shear stress,
and hardness under unidirectional loading. [S1]

CLOé6. Predict the effect of strengthening mechanisms on the mechanical properties of
metals. [S3]

CLO?7. Draw the development of alloy microstructure and compute the phases presented,
amounts and concentrations using different types of phase diagram (binary phase
diagrams, binary eutectic systems, and iron-carbon phase diagram) [S1]

CLO8. Predict the phases presented in the alloy for a controlled heat treatment using phase
transformation diagram [S1]

William Callister, Materials Scienceand  J. Mercier, G. Zambelli, W. Kurz, Introduction to
Engineering, 7th ed. John Wiley & Sons, materials science, Elsevier Science, 2002, ISBN:
2003 (or later) 9780080950716.

J.F. Shackelford, Introduction to materials
science for engineers, Prentice Hall, 2009.

Course Assessment

Quiz1 10% Major Exam 15%
Quiz 2 10% Final exam 40%
Midterm 25%

Course Outline and Schedule

I T = e
hours Chapter
1 Classifications of materials 3 Chapterl
2 Atomic bonding 3 Chapter 2 Quiz1
3 Crystal structures 6 Chapter 3
4 Crystal imperfections. 6 Chapter 4
5 Atomic diffusion 6 Chapter5 Midterm Exam
6 Mechanical properties, 6 Chapter 6
deformation
7 Dislocations and strengthening 6 Chapter7,8 Quiz2
mechanisms
8 Phase diagrams 6 Chapter 9
9 Phase transformation 6 Chapter 10 Major Exam

e Attendance will be taken 10 minutes after class starts. Students who attend after 10
minutes of class start time will be counted as absent.

e During the semester, periodic assignments may be assigned during the class period and
must be submitted on their associated due date. No late assignments will be accepted
by the instructor.

e Each student will be responsible for completing a midterm exam and a final exam. The final
exam will be cumulative. No makeup examinations will be offered.

e Quizzes will be given during the classes. No makeup for the quizzes will be offered.

Class Attendance and Participation




¢ Reqular class attendance is strongly advised and is necessary for students to fully grasp
many of the course concepts. As per University policy, students must attend 75% of
classes.

o Ifyou miss a class session, it will be your responsibility to find out the materials that were
covered.

o Sick leaves won't be accepted unless officially recognized by the concerned health
departmentin Taibah University.

o Students are expected to be active participants in the course. This participation includes:
contributing to class discussions, providing insight into the class discussion topics, and
relating class material to personal experiences and other course topics.

Grading Objections
All objections to grades should be made IN WRITING WITHIN ONE WEEK of the work in question. Objections
made after this period has elapsed will NOT be considered — NO EXCEPTIONS.

Professionalism and Ethics

Per university policy and plain classroom etiquette, mobile phones, etc. must be silenced during all classroom
lectures. Those not heeding this rule will be asked to leave the classroom immediately so as to not disrupt the
learning environment. Academic dishonesty in any form will not be tolerated!!! If you are uncertain as to what
constitutes academic dishonesty, please consult Taibah University Rules. As in all University courses, Taibah
University Rules of Conduct will be applied. Violations of these rules will result in a record of the infraction being
placed in your file and the student receiving a zero on the work in question AT A MINIMUM. At the instructor’s
discretion, you may also receive a failing grade for the course. Confirmation of such incidents can also result in
expulsion from the University.

Computer Skills/Usage
Students are expected to have access to and be familiar with:
e A word processing application (e.g., Microsoft Word) as all assignments will require its use;
A presentation processing application (e.g., Microsoft PowerPoint) as all projects will require its use;
A spreadsheet application (e.g., Microsoft Excel) as some assignments may require its use; and
Adobe Acrobat Reader 6.0 or higher to view course documents.
E-mail will be used to communicate with students and disseminate materials and assignments throughout the
course. So, students should check their e-mail at least once per day.

Excusal from Course Assignments and Course Examinations
If an emergency arises and a student cannot submit assigned work on or before the scheduled due date or cannot
take an exam on the scheduled date, the student MUST give notification to the instructor NO LESS THAN 24
HOURS BEFORE the scheduled date and NO MORE THAN 48 HOURS AFTER the scheduled date.

Course Instructor Head of Department

Dr. Yousuf El-Shekeil Dr. Abdullah Alsharif
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Course Credits

. . GE 101 2 Cr Hrs.
ME251 Geometric Modeling (Theo.=1+ Prac. = 3)
| Instructor | Office | EMail | OfficeHours |
Dr. Abdulrhman College of Engineering at . Sunday/Monday/Tuesday
Mohmmed Farran Yanbu, Room FF01 AT e 13:15-14:30 PM

Class Meeting Days and Time

Lecture = Sunday/Monday/Wednesday 10:20 - P e ——— e

1110 ,
Lab = Sunday/Monday/Wednesday 11:20 - 13:00 Helas e (Fras

Course Description
Principles and techniques of 3D surface and solid modeling, Feature-based and constraint-
based modeling systems, Data transfer between systems, Relationship of geometric
modeling to manufacturing, Introduction to analysis and rapid prototyping, developing of
2D drawing from solid model database, Design annotation including mechanical fastener
specification, Geometric dimensions and tolerances, Engineering applications.

Lab Part:
Complete learning of a CAD/CAM software

Course Objectives
Upon successful completion of this course, student will be able to:
1. Utilize the engineering modeling concepts in technical communication.
2. Develop geometric model for a mechanical component using CAD software.
3. Develop assembly of mechanical components.
4. Generate detailed drawings of mechanical components and assemblies.
5. Develop parametric design of mechanical components and assemblies.
6. Discuss the concept of CAD in rapid prototyping
7. Apply the CAD knowledge for engineering product design

Course Learning Outcomes
Upon successful completion of the course, the student will be able to:

CLO1. Describe the fundamental concepts and techniques for: part drawing, working drawings, assembly
drawings, constructional drawings, CAD, solid modeling, surface modeling, features, protrusions, revolutions,
cutouts, patterns, geometric dimensioning and tolerances, rapid prototyping, design annotation, mechanical
fastener specification. [K1]

CLO2. Discuss the fundamental concepts related to CAD systems: using dimensions versus constraints, data
transfer/exchange between CAD systems, relationship of geometric modeling to manufacturing, relation
between CAD and rapid prototyping. [K1]

CLO3. Create fully constrained solid part models that can be quickly modified using standard software tools. [S3]

CLOA4. Develop parametric design of mechanical components and assemblies. [S3]

CLOS5. Create assemblies of parts with reasonable fits and check for clearances using standard software tools.
[S3]

CLO6. Generate engineering working drawings, and other documents, that fully describe the geometries,
dimensions, and tolerances of parts, as well as to document assemblies according to standard practice. [S3]

CLO7. Select the proper fits and tolerance for the part and use it properly in the working drawing. [S3]

CLO8. Communicate the detailed design on different level: part detailed drawing with dimensions and tolerance,
assembly drawing with constraints, animated assembly sequence. [S6],



Main Textbook

Ibrhaim Zeid “Mastering of SolidWorks, the Design
Approach”, 2nd Edition, 2015 Peachpit Press.

1.Frederick E. Giesecke, Technical Drawing, 14th
ed., Prentice Hall, 2011 (or later).

2. P.N.Rao, CAD/CAM Principles and Applications,
3rd ed., Tata McGraw-Hill Education, 2010 (or
later).

3. L. Zeid, Mastering CAD/CAM, 1st ed., McGraw-
Hill Education, 2004 (or later).

Quiz1 5% Lab Exam 15%
Quiz 2 5% Final exam 40%
Quiz 3 5%
Lab reports and 10%
assignments
Midterm 20%

Course Outline and Schedule

1
2
3
4
5
6
7
8
9
10

List of Tobic Contact | Textbook
P hours Chapter

Introduction to CAD 3 Chapterl

Principles of surface modeling 6 Chapter 2

Principles of solid modeling 4 Chapter 3 Lab work 1+Ass. 1
Featurle and constraint based 4 Chapter 4 Quiz1
modeling

CAD Standards 4 Chapter 5 Lab work 2+Ass. 2
CAD and manufacturing 4 Chapter 6 Lab work 3+Ass. 3
Introduction to rapid prototyping 4 Chapter?7 Quiz 2
Dimensions 4 Chapter 8 Midterm Exam
Engineering Tolerance 6 Chapter 9 Quiz 3
Preparing the final draft 6 Chapter10 Lab work 4+Ass.4

Course Policies
Attendance will be taken 10 minutes after class starts. Students who attend after 10
minutes of class start time will be counted as absent.
During the semester, periodic assignments may be assigned during the class period and
must be submitted on their associated due date. No late assignments will be accepted
by the instructor.
Each student will be responsible for completing a midterm exam and a final exam. The final
exam will be cumulative. No makeup examinations will be offered.
Quizzes will be given during the classes. No makeup for the quizzes will be offered.

Class Attendance and Participation
Reqgular class attendance is strongly advised and is necessary for students to fully grasp
many of the course concepts. As per University policy, students must attend 75% of
classes.
If you miss a class session, it will be your responsibility to find out the materials that were
covered.
Sick leaves won't be accepted unless officially recognized by the concerned health
departmentin Taibah University.
Students are expected to be active participants in the course. This participation includes
contributing to class discussions, providing insight into the class discussion topics, and
relating class material to personal experiences and other course topics.

Grading Objections

All objections to grades should be made IN WRITING WITHIN ONE WEEK of the work in question. Objections
made after this period has elapsed will NOT be considered — NO EXCEPTIONS.



Professionalism and Ethics

Per university policy and plain classroom etiquette, mobile phones, etc. must be silenced during all classroom
lectures. Those not heeding this rule will be asked to leave the classroom immediately so as to not disrupt the
learning environment. Academic dishonesty in any form will not be tolerated!!! If you are uncertain as to what
constitutes academic dishonesty, please consult Taibah University Rules. As in all University courses, Taibah
University Rules of Conduct will be applied. Violations of these rules will result in a record of the infraction being
placed in your file and the student receiving a zero on the work in question AT A MINIMUM. At the instructor’s
discretion, you may also receive a failing grade for the course. Confirmation of such incidents can also result in
expulsion from the University.

Computer Skills/Usage

Students are expected to have access to and be familiar with:

e A word processing application (e.g., Microsoft Word) as all assignments will require its use;

e A spreadsheet application (e.g., Microsoft Excel) as some assignments may require its use; and

e Adobe Acrobat Reader 6.0 or higher to view course documents.

¢ E-mail will be used to communicate with students and disseminate materials and assignments throughout the
course. So, students should check their e-mail at least once per day.

e Solidworks to create 2D, 3D and Engineering drawing.

Excusal from Course Assignments and Course Examinations

If an emergency arises and a student cannot submit assigned work on or before the scheduled due date or cannot
take an exam on the scheduled date, the student MUST give notification to the instructor NO LESS THAN 24
HOURS BEFORE the scheduled date and NO MORE THAN 48 HOURS AFTER the scheduled date.

Course Instructor Head of Department

Dr. Abdulrhman Mohmmed Farran Dr. Abdullah Alsharif
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Course Credits

ME261 Mechanical Engineering None 1Cr Hrs.
Workshop (Theo.=0+Prac.=2)
| Instructor | _Office [ EMail [ OfficeHours |
Dr. Abdulrhman College of Engineering at . Sunday/Monday/Tuesday
Mohmmed Farran Yanbu, Room FF01 At balivetingg 13:15-14:30 PM

Class Meeting Days and Time

Lecture= Sundoy/Mcigﬁlgy/Wed nesday 8:30 - Lab: Room GFT7

Course Description

Principles and practice of machine tools of the mechanical engineering metal shop. Measurements,
Filing and Fitting; drilling; Welding; Bench work, Grinding and sheet metal operations are covered.
Conventional turning and milling operations are included.

Course Objectives

Upon successful completion of this course, student will be able to:
1. summarize the workshop safety rules at different levels: personal, machine, and facility.
2. practice workshop safety rules effectively.
3. practice using simple measuring and gauging instruments accurately to characterize an
object.
practice using simple hand tools in basic workshop operations.
observe the operation of various machine tools to producing simple components.
apply the knowledge by manufacturing parts.
practice electrical measurements on battery-operated devices.
Practice using simple carpentry tools to produce simple objects.

Course Learning Outcomes

Upon successful completion of the course, the student will be able to:
CLO1. Recognize workshop safety rules effectively. [K1]
CLO2. Recognize the various manufacturing processes. [S1], [S3]
CLO3. Recognize the basic measurement and inspection techniques. [S1], [S2]
CLO4. Name the simple hand tools used in the workshop. [S3]
CLOS5. Create simple components using various machine tools [S3]
CLO6. Submit accurate reportsin professional way. [S4]
CLO?. Engageinteamwork with full interaction with other studentsin the group during the workin the
course project. [V1]
CLO8. Manage their time between solving assignments and submitting activity report. [S5], [V2]
CLO9. Submit and present calculation reports in professional way. [S4], [V2]

Main Textbook

1. John R. Lindbeck, Molly W. Williams, Robert M. Wygant,
W. A. J. Chapman, Workshop Technology, CBS Manufacturing Technology, 1/E, Prentice Hall, 1995
Publishers & Distributors, Sth Edition, 2001. 2. R. K. Rajput, A textbook of Manufacturing technology,
Laxmi Publications, 2008

Course Assessment

Quiz1 5% Lab Exam 15%
Quiz 2 5% Final exam 40%
Quiz 3 5%

No o



Lab reports and 10%
assignments
Midterm 20%

Course Outline and Schedule

. . Contact | Textbook
3

1 Introduction Chapter1

2 Safety & Basic Life Support 3 Chapter 2

3 Introduction to Measurements I 3 Chapter 3 Lab work 1+Ass. 1
4 Introduction to Measurements II 3 Chapter 4 Quiz1

5 Lathe Machine 3 Chapter 5 Lab work 2+Ass. 2
6 Milling Machine 3 Chapter 6

7 Shaper/Planner 3 Chapter?7

8 Drilling/Cutting 3 Chapter 8 Midterm Exam

9 Electrical Lab -1 3 Chapter 9 Quiz 2

10 Electrical Lab-1I 3 Chapter 10

11 Welding 3 Chapterl Lab work 4+Ass. 3
12 Bending/Shearing 3 Chapter12

13 Punching/Riveting 3 Chapter13 Quiz 3

14 Casting 3 Chapter 14 Lab work 4+Ass. 4
15 Carpentry 3 Chapter15

Course Policies

e Attendance will be taken 10 minutes after class starts. Students who attend after 10
minutes of class start time will be counted as absent.

e During the semester, periodic assignments may be assigned during the class period and
must be submitted on their associated due date. No late assignments will be accepted
by the instructor.

e Each student will be responsible for completing a midterm exam and a final exam. The final
exam will be cumulative. No makeup examinations will be offered.

o Quizzes will be given during the classes. No makeup for the quizzes will be offered.

Class Attendance and Participation

e Reqular class attendance is strongly advised and is necessary for students to fully grasp
many of the course concepts. As per University policy, students must attend 75% of
classes.

o Ifyou miss a class session, it will be your responsibility to find out the materials that were
covered.

e Sick leaves won't be accepted unless officially recognized by the concerned health
departmentin Taibah University.

o Students are expected to be active participants in the course. This participation includes
contributing to class discussions, providing insight into the class discussion topics, and
relating class material to personal experiences and other course topics.

Grading Objections

All objections to grades should be made IN WRITING WITHIN ONE WEEK of the work in question. Objections
made after this period has elapsed will NOT be considered — NO EXCEPTIONS.

Professionalism and Ethics

Per university policy and plain classroom etiquette, mobile phones, etc. must be silenced during all classroom
lectures. Those not heeding this rule will be asked to leave the classroom immediately so as to not disrupt the
learning environment. Academic dishonesty in any form will not be tolerated!!! If you are uncertain as to what
constitutes academic dishonesty, please consult Taibah University Rules. As in all University courses, Taibah
University Rules of Conduct will be applied. Violations of these rules will result in a record of the infraction being
placed in your file and the student receiving a zero on the work in question AT A MINIMUM. At the instructor’s
discretion, you may also receive a failing grade for the course. Confirmation of such incidents can also result in
expulsion from the University.




Computer Skills/Usage

Students are expected to have access to and be familiar with:

e A word processing application (e.g., Microsoft Word) as all assignments will require its use;

o A spreadsheet application (e.g., Microsoft Excel) as some assignments may require its use; and
e Adobe Acrobat Reader 6.0 or higher to view course documents.
[ )

E-mail will be used to communicate with students and disseminate materials and assignments throughout the
course. So, students should check their e-mail at least once per day.

Excusal from Course Assignments and Course Examinations

If an emergency arises and a student cannot submit assigned work on or before the scheduled due date or cannot
take an exam on the scheduled date, the student MUST give notification to the instructor NO LESS THAN 24
HOURS BEFORE the scheduled date and NO MORE THAN 48 HOURS AFTER the scheduled date.

Course Instructor Head of Department

Dr. Abdulrhman Mohmmed Farran Dr. Abdullah Alsharif
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PHYS 103 - Physics I 3CrHrs,
MATH 106 - Calculus II (Theo=3+Prac=0)

| Instructor | Office | EMail | OfficeHours

Dr.Hassanein  College of Engineering . Sunday/Tuesday
Refaey atYanbu, Room Fro1 Nrefaey@taibahuedusa 8:00-12:00 PM

Class Meeting Days and Time

Lecture = Monday/ Wednesday 10:0 - 12:45 Lecture: Room GF32/ Room GF28

Course Description

This course is designed to introduce the students to the basic thermodynamic
concepts and definitions, System and control volume concepts. Properties and
behavior of a pure substance, equation of states, table of properties Work and heat,
The first law of thermodynamics applied to a system and control volume, Internal
enerqgy, enthalpy, steady state, Unsteady state, the second law of thermodynamics
analysis for the control volume, heat engines, refrigerators and heat pumps, Carnot
cycle, reversible and irreversible processes, Entropy, Clausius inequality, principle of
the increase of entropy, Efficiencies. Entropy of an ideal gas.

Course Objectives

Upon successful completion of this course, the student will be able to:
1. The course will familiarize the students with basic concepts of the first and

second Laws of thermodynamics and their applications in engineering
problems.

2. Thestudentwillunderstand the mass and energy conservation laws and how
to use techniques to solve thermodynamics problems.

3. This course will provide the students with a fundamental understanding of
the basics of the science of energy conversion and prepare the students to
evaluate the relative merits of different thermodynamic systems.

4. The students will be able to understand the microscopic and macroscopic
approaches of thermodynamics. The student, after completion of this
course, becomes familiar with properties of pure substances, evaporation
and boiling phenomena, and will be able to distinguish between ideal and
real gases.

5. The student will gain knowledge how to use thermodynamics tables and
charts to understand the thermodynamics process, forms of work, and
modes of heat transfer.

6. The student will be familiar with the terminology and physical meaning of
entropy, entropy change and entropy generation. The materials of this
course will prepare the student to the other thermo-fluid courses like fluid

ME271 Thermodynamics I



mechanics, Heat transfer, heating ventilation and air conditioning, and other
elective courses.

Course Learning Outcomes

Upon successful completion of the course, the student will be able to:

CLO1. Describe the basic concepts associated with thermodynamics, like system, properties,
isothermal process, state, Thermal equilibrium, pressure, temperature scale, entropy and entropy
generation, energy conservation law, compressibility, polytrophic and adiabatic process. [K1]

CLO2. Explain the physical significance of the first and second Laws of thermodynamics applied to
steady state steady flow engineering equipment and machines like turbines, pumps, compressors,
nozzles, and diffusers. [S1]

CLO3. Describe the basic principle of heat engines, heat pumps and refrigerator and Carnot cycle.
[K1]

CLO4. Use thermodynamics tables and charts to estimate various thermodynamics properties.[S1]

CLOS5. Analyze the conservation law of mass for both closed and open systems and the first laow of
thermodynamics as a conservation laws of energy [S1]

CLO6. Distinguish betweenideal gas andreal gas, pure substance, intensive and extensive properties,
closed system and open system, macroscopic and microscopic approaches, steady and unsteady
state.. [S1, V2]

CLO7. Calculate the thermal efficiency, isentropic efficiency and the coefficient of performance for
the steady state steady flow devices [S1]

Main Textbook

- Mehmet Kanoglu Yunus A. Cengel, Michael A. -Richard E. Sonntag, Claus Borgnakke and Gordon J .Van Wylen.
Boles. Thermodynamics: An Engineering Approach, Fundamentals of Thermodynamics, 8th ed., John Wiley & Sons,
January 1, 2023, 10th Edition. McGraw Hill). 2016 (or later).

-Michael J. Moran, Howard N. Shapiro, Daisie D.
Boettner, Margaret B. Bailey, Fundamentals of Engineering
Thermodynamics, Eighth edition, Wiley.

Course Assessment

Quiz1 10% Major Exam 15%
Quiz 2 10% Homework/Report 5%
Midterm 20% Final exam 40%

Course Outline and Schedule

List of Topic Contact | Textbook
P hours Chapter

Introduction and basic Chapter] Quiz1
thermodynamics concepts.

2 Control volume and control mass 3 Chapter 2 Quiz1
system Units systems.

3 Properties and behavior of a pure 6 Chapter 3 Quiz, Midterm, Final
substance.

4 Ideal gas laws. 3 Chapter 3 Quiz, Midterm, Final

5 Heat and work. 4 Chapter 3 Quiz, Midterm, Final

6 First law of thermodynamics. 5 Chapter4 Quiz, Midterm, Final

7 Steady state steady flow systems, 3 Chapter 4 Quiz, Midterm, Final
unsteady states.

8 Second law of thermodynamics. 6 Chapter 5 Quiz2, Major

9 Reversible and Irreversible 3 Chapter 6 Quiz2, Report, Final
processes, Carnot cycle.

10 Entropy. 9 Chapter 6 Quiz2, Report, Final

Course Policies

e Attendance will be taken 10 minutes after class starts. Students who attend after 10
minutes of class start time will be counted as absent.
o During the semester, periodic assignments may be assigned during the class period and



http://eu.wiley.com/WileyCDA/Section/id-302479.html?query=Michael+J.+Moran
http://eu.wiley.com/WileyCDA/Section/id-302479.html?query=Howard+N.+Shapiro
http://eu.wiley.com/WileyCDA/Section/id-302479.html?query=Daisie+D.+Boettner
http://eu.wiley.com/WileyCDA/Section/id-302479.html?query=Daisie+D.+Boettner
http://eu.wiley.com/WileyCDA/Section/id-302479.html?query=Margaret+B.+Bailey

must be submitted on their associated due date. No late assignments will be accepted
by the instructor.

e Each student will be responsible for completing a midterm exam and a final exam. The final
exam will be cumulative. No makeup examinations will be offered.

o Quizzes will be given during the classes. No makeup for the quizzes will be offered.

Class Attendance and Participation

¢ Reqular class attendance is strongly advised and is necessary for students to fully grasp
many of the course concepts. As per University policy, students must attend 75% of
classes.

o Ifyou miss a class session, it will be your responsibility to find out the materials that were
covered.

e Sick leaves won't be accepted unless officially recognized by the concerned health
departmentin Taibah University.

o Students are expected to be active participants in the course. This participation includes:
contributing to class discussions, providing insight into the class discussion topics, and
relating class material to personal experiences and other course topics.

Grading Objections

All objections to grades should be made IN WRITING WITHIN ONE WEEK of the work in question. Objections
made after this period has elapsed will NOT be considered — NO EXCEPTIONS.

Professionalism and Ethics

Per university policy and plain classroom etiquette, mobile phones, etc. must be silenced during all classroom
lectures. Those not heeding this rule will be asked to leave the classroom immediately so as to not disrupt the
learning environment. Academic dishonesty in any form will not be tolerated!!! If you are uncertain as to what
constitutes academic dishonesty, please consult Taibah University Rules. As in all University courses, Taibah
University Rules of Conduct will be applied. Violations of these rules will result in a record of the infraction being
placed in your file and the student receiving a zero on the work in question AT A MINIMUM. At the instructor’s
discretion, you may also receive a failing grade for the course. Confirmation of such incidents can also result in
expulsion from the University.

Computer Skills/Usage

Students are expected to have access to and be familiar with:

e A word processing application (e.g., Microsoft Word) as all assignments will require its use;

A presentation processing application (e.g., Microsoft PowerPoint) as all projects will require its use;

A spreadsheet application (e.g., Microsoft Excel) as some assignments may require its use; and

Adobe Acrobat Reader 6.0 or higher to view course documents.

E-mail will be used to communicate with students and disseminate materials and assignments throughout the
course. So, students should check their e-mail at least once per day.

Excusal from Course Assignments and Course Examinations
Suppose an emergency arises and a student cannot submit assigned work on or before the scheduled due date or
cannot take an exam on the scheduled date. In that case, the student MUST give notification to the instructor NO
LESS THAN 24 HOURS BEFORE the scheduled date and NO MORE THAN 48 HOURS AFTER the scheduled
date.

Course Instructor Head of Department

Dr. Hassanein Refaey Dr. Abdullah Alsharif
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Course Credits

ME301 Numerical Methods for ME 201 3 CrHrs.
Mechanical Engineers MATH 313 (Theo=3+Prac=1)

|_Instructor | ____Office | E-Mail | _OfficeHours

Dr. Ahmed College of Engineering at . . Monday/Wednesday
Almalkd Yanbu,RoomFro1  d@malki@taibahuedusa 45001300 py
Class Meeting Days and Time
Lecture = Sunday & Tuesday 8:30 - 9:45 AM Lecture: Room GF32
Lab =Tuesday 11:30 - 12:20 PM Lab: Room FF27

Course Description
This course presents some of the basic numerical methods used in computer solution
algorithms. Topics include Modeling and Error analysis, Roots of equations, Solving system of
linear algebraic equations, Optimization, Data interpolation, Curve fitting, Numerical
differentiation and integration, Ordinary differential equations, Linear algebra, Fourier
analysis and Eigenvalue analysis

Course Objectives

This course provides mechanical engineering students with fundamental and introductory
knowledge to numerical analysis that allows them to progress in the advanced courses. Basic
understanding of numerical methods and techniques enables the students to utilize their
programming background to develop algorithms for solving numerical based problems. Most
modeling and simulation engineering software packages require a solid foundation in
numerical solution techniques.

Upon successful completion of this course, the student will be able to:

1. Discuss the effect of numerical errors on computer accuracy.

2. Design arobust algorithm for solving different engineering problems: root finding, system
of linear equations, curve fitting, etc.

3. Develop and implement the necessary code for the proposed algorithms.

4. Discuss potential areas of improvement in the proposed solutions.

Course Learning Outcomes
Upon successful completion of the course, the student will be able to:

CLO1. Describe the fundamental concepts of: numerical analysis, digital computing, number
representation, machine precision, underflow limit, and overflow limit, iterative methods,
Jacobean matrix, residuals, curve fitting. [S1]

CLO2. Discuss the fundamental techniques in numerical analysis: curve fitting, interpolation,
numerical integration and differentiation, Fourier analysis, Eigenpairs, propagation of
errors, and eigenvalue problem, and the linkage between accuracy, stability and
convergence. [S1]

CLO3. Develop efficient and stable algorithm for root and zeros finding based on: bisection
method, Newton's method, and the secant method. [S$1], [S6]

CLO4. Develop efficient and stable algorithm for linear algebra and solving linear system of
equations. [S1], [S6]

CLO5. Perform curve fitting, interpolation and Fourier analysis of data. [S1]

CLO6. Perform numerical differentiation, integration solution of ordinary differential
equation. [S1]

CLO7. Perform eigenvalue problem for small size systems. [S1]



CLO8. Use MATLAB package in developing code that accounts for machine precision and
round-off errors based on numerical solution algorithm for: linear algebra operations,
solution to a system of linear equations, solutions to ordinary differential equations, Fourier
analysis, eigenvalues and eigenvectors, and curve fitting. [S6]

Main Textbook

Numerical Methods for Engineers, by
Chapra and Canale, 7th Edition, McGraw-

Numerical Computing with Matlab”, by Cleve
Moler, SIAM, ISBN: 0-89871-560-1

Hill, 2014. (or later).
Numerical Methods", by Germund Dahlquist
and Ake Bjork, Dover, ISBN: 0486428079
A Friendly Introduction to Numerical Analysis”,
by Brian Bradie, Prentice Hall, ISBN: 0-13-013054-

Course Assessment
Quizzes 15% Course Project 15%
Midterm Exam 1 15% Final exam 40%
Midterm Exam 2 15%

Course Outline and Schedule

Contact Textbook

10

Modeling, Computers, and Error
Analysis

Roots of Equations

Solving Linear System of Algebraic
Equations

Optimization

Curve Fitting and Interpolation

Numerical Differentiation and
Integration

Numerical Integration of Ordinary
Differential Equations

Linear Algebra
Fourier Analysis
Eigenvalue Analysis

NO O bk~ WDN =

(o]

9
10
ll

Course Outline and Schedule (Lab)

MATLAB: programming environment
(IDE), functions and subroutines

Precision and error analysisin MATLAB
Roots of equations 2

System of linear algebraic equations
Optimization

Curve fitting and Interpolation
Numerical differentiation and
integration

Ordinary differential equations
Linear algebra

Fourier analysis

Eigenvalue analysis

Chapter 14
6 Chapter 5-7 Quiz1
3 Chapter 9-11 Quiz 2
6 Chapter13-15 Midterm Exam1
6 Chapter 1719
6 Chapter 21-23 Quiz3
3 Chapter 25-27
3 - Midterm Exam 2
3 Chapter 20
3 Chapter 27
1 Chapter 2
1
2
1
1
2 Other
2 References
2
1
1
1 Course Project

Course Policies

e Attendance will be taken 10 minutes after class starts. Students who attend after 10
minutes of class start time will be counted as absent.

o During the semester, periodic assignments may be assigned during the class period and



must be submitted on their associated due date. No late assignments will be accepted
by the instructor.

Each student will be responsible for completing a midterm exam and a final exam. The final
exam will be cumulative. No makeup examinations will be offered.

Quizzes will be given during the classes. No makeup for the quizzes will be offered.

Class Attendance and Participation

Reqgular class attendance is strongly advised and it is necessary for students to fully grasp
many of the course concepts. As per University policy, students must attend 75% of
classes.

If you miss a class session, it will be your responsibility to find out the materials that were
covered.

Sick leaves won't be accepted unless officially recognized by the concerned health
departmentin Taibah University.

Students are expected to be active participants in the course. This participation includes
contributing to class discussions, providing insight into the class discussion topics, and
relating class material to personal experiences and other course topics.

Grading Objections

All objections to grades should be made IN WRITING WITHIN ONE WEEK of the workin question.
Objections made after this period has elapsed will NOT be considered - NO EXCEPTIONS.

Professionalism and Ethics

Per university policy and plain classroom etiquette, mobile phones, etc. must be silenced
during all classroom lectures. Those not heeding this rule will be asked to leave the classroom
immediately to not disrupt the learning environment. Academic dishonesty in any form will not
be tolerated!!! If you are uncertain as to what constitutes academic dishonesty, please refer
to Taibah University Rules. As in all University courses, Taibah University Rules of Conduct will
e applied. VViolations of these rules will resultin a record of the infraction being placedin your
file and the student receiving a zero on the work in question AT A MINIMUM. At the instructor’s
discretion, you may also receive a failing grade for the course. Confirmation of such incidents
can also resultin expulsion from the University.

Computer Skills/Usage

Students are expected to have access to and be familiar with:

A word processing application (e.g., Microsoft Word) as all assignments will require its use;
A presentation processing application (e.qg., Microsoft PowerPoint) as all projects will
requireits use;

A spreadsheet application (e.g., Microsoft Excel) or MATLAB package as some assignments
require its use; and

Adobe Acrobat Reader 6.0 or higher to view course documents.

E-mail and Blackboard will be used to communicate with students and disseminate
materials and assignments throughout the course. So, students should check it out at least
once per day.

Excusal from Course Assignments and Course Examinations

If an emergency arises and a student cannot submit assigned work on or before the
scheduled due date or cannot take an exam on the scheduled date, the student MUST give
notification to the instructor NO LESS THAN 24 HOURS BEFORE the scheduled date and NO
MORE THAN 48 HOURS AFTER the scheduled date.

Course Instructor Head of Department
Dr. Ahmed Almalki Dr. Abdullah Alsharif
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Course Credits

ME341 Mechanics of Machines ME242 3CrHrs.

|__Instructor [ Office | EMail | _ OfficeHours

Dr. Khaled College of Engineering kabozled@taibahu.edu.sa

Abozied at Yanbu, Room FF01
Class Meeting Days and Time
Lecture = Monday 11:30 - 12:45 Lecture: Room GF29
Monday 11:30 - 12:45 Lecture: Room GF29

Course Description

Topological analysis of mechanisms, Mechanism Synthesis, Kinematics of mechanisms, Complex
number method of analysis of plane mechanisms, Dynamic analysis of mechanisms, inertia forces,
gyroscopic forces, Flywheels, Kinematics and dynamics of cam mechanisms, Kinematics of gears.
Static and dynamic balancing and balancing machines.

Course Objectives

Upon successful completion of this course, the student will be able to:
1. Familiarize students with:

a. Mechanisms basics and different design aspects.

b. Kinematic and dynamics analysis techniques.

c. Balancing of mechanisms and machines.
2. Expose students to the concepts of design synthesis and iterations.
3. Reinforce in the students a systematic approach to problem solving.

Course Learning Outcomes

Upon successful completion of the course, the student will be able to:

CO1: Identify the main components of basic mechanism: links, mechanical joints, cam-follower, cam motion profile, gears,
and flywheels, degrees of freedom

CO2: describe the fundamentals, physical meaning, and governing equations of mechanisms, cams and followers, flywheel,
ordinary and planetary gear trains.

CO3: Design a mechanism/linkage to achieve specified function, power transmission, or motion generation: four bar, cam-
follower, cam profile, gear train, flywheel.

CO4: Apply the analytical and graphical method for kinematic analysis (position parameters, velocities, and accelerations) of
various mechanisms including cams and gears

CO5: Apply Newton’s laws of motion and D’Alembert's principle analytically to calculate driving forces, joint reactions and
shaking forces in the mechanism.

CO6: Design follower motion, and layout cam profile for the synthesized motion

CO7: Analyze the static and dynamic unbalance

Main Textbook

Design of Machinery, R. L. Norton, 6th ed., 1. Theory of Machines and Mechanisms, Uicker,
McGraw Hill, 2019 (or later). Pennock and Shigley, Oxford 2016.
2. Kinematics, Dynamics, and Design of
Machinery, Kenneth J. Waldron, and Gary L.



Kinzel, 2d Edition, John Wiley & Sons Inc.,
2016.
3. Mechanics of Machines, Cleghorn, W. L.,
Oxford University Press, 1st Edition, 2014
4, Kinematics and Dynamics of Machinery, C.
Wilson and J. Sadler, Harper Collins, 2003.

Quiz1 Week 3 (5 Marks) Major Exam Week 12 (20 Marks)
Assignments Weekly (15 Marks) Final exam Department Timetable (40
Marks)
Midterm Week 7 (20 Marks)

Course Outline and Schedule

1 Introduction to mechanisms: Definition and 3 Chapter (1)
classifications of mechanisms

2 Kinematics concepts, synthesis, and design of 9 Chapter (2)
planar mechanisms

3 Kinematics of planar mechanisms: position, 9 Chapter (3)
velocity, and acceleration analysis

4 Kinetics of planar mechanisms: static and 6 Chapter (6)
dynamic force analysis

5 Cams kinematics: analysis and design of cam 6 Chapter (4)
systems

6 Gears and gear trains kinematics 6 Chapter (5)

7 Balancing of rotating machines 6 Chapter (7)

Course Policies

e Attendance will be taken 10 minutes after class starts. Students who attend after 10
minutes of class start time will be counted as absent.

e During the semester, periodic assignments may be assigned during the class period and
must be submitted on their associated due date. No late assignments will be accepted by
the instructor.

e Each student will be responsible for completing a midterm exam and a final exam. The final
exam will be cumulative. No makeup examinations will be offered.

e Quizzes will be given during the classes. No makeup for the quizzes will be offered.

Class Attendance and Participation

e Reqular class attendance is strongly advised and is necessary for students to fully grasp
many of the course concepts. As_per University policy, students must attend 75% of
classes.

e If you miss a class session, it will be your responsibility to find out the materials that were
covered.

e Sick leaves won't be accepted unless officially recognized by the concerned health
departmentin Taibah University.

o Students are expected to be active participants in the course. This participation includes:
contributing to class discussions, providing insight into the class discussion topics, and
relating class material to personal experiences and other course topics.

Grading Objections
All objections to grades should be made IN WRITING WITHIN ONE WEEK of the work in question. Objections
made after this period has elapsed will NOT be considered — NO EXCEPTIONS.




Professionalism and Ethics

Per university policy and plain classroom etiquette, mobile phones, etc. must be silenced during all classroom
lectures. Those not heeding this rule will be asked to leave the classroom immediately so as to not disrupt the
learning environment. Academic dishonesty in any form will not be tolerated!!! If you are uncertain as to what
constitutes academic dishonesty, please consult Taibah University Rules. As in all University courses, Taibah
University Rules of Conduct will be applied. Violations of these rules will result in a record of the infraction being
placed in your file and the student receiving a zero on the work in question AT A MINIMUM. At the instructor’s
discretion, you may also receive a failing grade for the course. Confirmation of such incidents can also result in
expulsion from the University.

Computer Skills/Usage
Students are expected to have access to and be familiar with:
e A word processing application (e.g., Microsoft Word) as all assignments will require its use;
A presentation processing application (e.g., Microsoft PowerPoint) as all projects will require its use;
A spreadsheet application (e.g., Microsoft Excel) as some assignments may require its use; and
Adobe Acrobat Reader 6.0 or higher to view course documents.
E-mail will be used to communicate with students and disseminate materials and assignments throughout the
course. So, students should check their e-mail at least once per day.

Excusal from Course Assignments and Course Examinations

If an emergency arises and a student cannot submit assigned work on or before the scheduled due date or cannot
take an exam on the scheduled date, the student MUST give notification to the instructor NO LESS THAN 24
HOURS BEFORE the scheduled date and NO MORE THAN 48 HOURS AFTER the scheduled date.

Course Instructor Head of Department

Dr. Khaled Abozied Dr. Abdullah Alsharif
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Course Credits

Mechanics of Machines 1Cr Hrs.
ME342 Lab ME242 3 Contact Hours
| Instructor |  Office [  EMail | OfficeHours |
Dr. Khaled College of Engineering . .
Abozied at Yanbu, Room FFO1 kabozied@taibahu.edu.sa FFO1
Class Meeting Days and Time
Lab =Sunday 13:15 -15:45 Lab GF17
Lab =Sunday 16:00 -18:30 Lab GF17

Course Description

Learning the basic mechanism and joint types and bearings. Learning different motion transmission systems: gear,
cams, belts, and chains. Modeling mechanism components: bodies, joints, constraints and drivers, force, and contacts.

Course Objectives

Upon successful completion of this course, the student will be able to:
This course introduces the student to applied engineering knowledge in the mechanics of machines. This course is

intended to:

1. Introduce the students to physical mechanism and machine components: links, joint, force elements, springs,
dampers, cam-follower, actuators, contacts, and transmission systems.

2. Introduce the students to the basic mechanisms: four bar mechanism, crank slider, quick-return mechanism,
yoke mechanism, cam and follower, flywheels, rotating and whirling shafts, simple gear train, compound gear
trains, and elliptic gear train.

3. Train the students on motion measurements and plot the output displacement as function of the input
displacements for different mechanisms.

4. Study different kinematic and dynamic principles: singular positions, toggle positions, intermittent motion,
quick-return ratio, coupler curves.

5. Teach the student how to correlate physical system and kinematic sketches.

6. Teach the student modeling mechanism and machines using virtual simulation software.

7. Train the student on extracting the necessary information to model and simulate a physical system into a
virtual environment.

8. Train the student in using Computer Aided Engineering (CAE) analysis tools to analyze and design mechanisms
and machines.

Course Learning Outcomes

Upon successful completion of the course, the student will be able to:

CO1: Identify the main components of basic mechanism: links, mechanical joints, bearings, cam-follower, cam motion profile,
gears, belts, pulleys, chains, sprockets, and flywheels,

CO2: describe the characteristics of different drives and actuators: AC/DC/Stepper motors, Pneumatic, and Hydraulic
cylinders and motors.

CO3: Verify motion generation in different mechanism topologies by comparing physical and theoretical results: four bar
mechanism, crank slider mechanism, slotted crank mechanism

CO4: Investigate motion generation in cam for different cam profiles and the associated follower separation due to dynamic
forces

CO5: Conduct research project on the design and motion of an existing mechanical system to report recent advancements in
the mechanism applications.

CO6: use computer codes to simulate the motion mechanism with linkages, joints, cams and gears, internal forces, and
contact forces.

CO7: Use computer codes to analyze 2-D planar mechanisms: motion displacement, velocity and acceleration, reaction



forces, and power consumption.
CO8: Work in a group to complete modeling and simulation of physical mechanism: applying the appropriate mechanism
modeling concept, joints, drives, forces, and analysis techniques learned from the course.

Main Textbook

Design of Machinery, R. L. Norton, 6th ed., McGraw 1. ‘Introduction to Mechanical System Simulation Using
Hill, 2019 (or later). Adams’, James B McConville, SDC Publications, ISBN:
1585039888.
2. http://www.mscsoftware.com/page/adams-tutorial-kit-
mechanical-engineering-courses
3. http://www.mscsoftware.com/student-editions
Labs:1,2,34,5,6 Weekly Reports (10 Each) Final exam Department Timetable (40
Marks)

Course Outline and Schedule
No Textbook Chapter

Study of common mechanisms and validation of their Chapter (1)
motion characteristics: Four-bar mechanism, Slider- 2
crank mechanism, Slotted-link mechanism, etc.

Study the different types of joints and bearings.
Study different types of drivers and actuators.

Chapter (5)
Chapter (4)

Study of simple, compound, and planetary gear trains.
Study of cam-follower systems and the displacement
diagrams.

Study static and dynamic balancing. Chapter (7)
Study the modeling environment and software
package.

0 N O v b W N I—\I

Modeling bodies, building, and importing geometries.
Joints and drivers.

10 Force elements and contacts forces.

AN DA D N DM N NN

11 Pre and post processing of the model and results.

Course Policies

e Attendance will be taken 10 minutes after class starts. Students who attend after 10 minutes of class start
time will be counted as absent.

e During the semester, periodic assighments may be assigned during the class period and must be submitted on
their associated due date. No late assignments will be accepted by the instructor.

e Each student will be responsible for completing a midterm exam and a final exam. The final exam will be
cumulative. No makeup examinations will be offered.

e Quizzes will be given during the classes. No makeup for the quizzes will be offered.

Class Attendance and Participation

e Regular class attendance is strongly advised and is necessary for students to fully grasp many of the course
concepts. As per University policy, students must attend 75% of classes.

e If you miss a class session, it will be your responsibility to find out the materials that were covered.

e Sick leaves won’t be accepted unless officially recognized by the concerned health department in Taibah
University.

e Students are expected to be active participants in the course. This participation includes: contributing to class
discussions, providing insight into the class discussion topics, and relating class material to personal
experiences and other course topics.

Grading Objections

All objections to grades should be made IN WRITING WITHIN ONE WEEK of the work in question. Objections made

2


http://www.mscsoftware.com/student-editions

after this period has elapsed will NOT be considered — NO EXCEPTIONS.

Professionalism and Ethics

Per university policy and plain classroom etiquette, mobile phones, etc. must be silenced during all classroom
lectures. Those not heeding this rule will be asked to leave the classroom immediately so as to not disrupt the
learning environment. Academic dishonesty in any form will not be tolerated!!! If you are uncertain as to what
constitutes academic dishonesty, please consult Taibah University Rules. As in all University courses, Taibah
University Rules of Conduct will be applied. Violations of these rules will result in a record of the infraction being
placed in your file and the student receiving a zero on the work in question AT A MINIMUM. At the instructor’s
discretion, you may also receive a failing grade for the course. Confirmation of such incidents can also result in
expulsion from the University.

Computer Skills/Usage

Students are expected to have access to and be familiar with:

e A word processing application (e.g., Microsoft Word) as all assighnments will require its use;

e A presentation processing application (e.g., Microsoft PowerPoint) as all projects will require its use;

e A spreadsheet application (e.g., Microsoft Excel) as some assignments may require its use; and

e Adobe Acrobat Reader 6.0 or higher to view course documents.

e E-mail will be used to communicate with students and disseminate materials and assignments throughout the
course. So, students should check their e-mail at least once per day.

Excusal from Course Assignments and Course Examinations

If an emergency arises and a student cannot submit assigned work on or before the scheduled due date or cannot
take an exam on the scheduled date, the student MUST give notification to the instructor NO LESS THAN 24
HOURS BEFORE the scheduled date and NO MORE THAN 48 HOURS AFTER the scheduled date.

Course Instructor Head of Department

Dr. Khaled Abozied Dr. Abdullah Alsharif
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Course Credits

. . ME 232 3 CrHrs.
ME35] Mechanical Design I ME 251 (Theo =3+ Prac = 0)

|_Instructor | Office [ EMail | OfficeHours

Dr. Ahmed College of Engineering . . Monday/Wednesday
Almalki at Yanbu, Room FF01 samelldeteibein cellse 10:00-1:00 PM
Class Meeting Days and Time
Sunday & Tuesday 10:00 - 11:15 AM Room GF32

Introduction to design; Design process, Problem formulation, Engineering model, Factor of
safety and codes, Overall design consideration. Stress; Stress concentration factor, Residual
stresses. Deflection and stiffness, Stability and buckling, Theories of failure. Failure under
static loading, Fatigue loading, Pressure vessels and tube shrink fitting, Power screws,
Mechanical springs and Metal fits and Tolerances.

Course Objectives

Upon successful completion of this course, the student will be able to:
Apply the design process to design simple mechanical systems
Identify customer and application needs.
Translate customer needs into requirements
Evaluate alternative design based on customer requirements and design specifications
Apply the fundamental principles of mechanics of materials in component design
Employ stress analysis skills in part sizing for production
Use design codes in design and selection of machine components
Explain the concepts of fracture mechanics
Use the proper failure theories to predict failure in mechanical parts
. Use the proper failure theories to predict failure in mechanical parts
Participate in efficient design teams and engineering meetings

CONOORLN S
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Course Learning Outcomes

Upon successful completion of the course, the student will be able to:
CLO1. Describe the main characteristics and application of the machine elements. [S1]
CLO2. Apply the mathematical formulae for the design of some mechanical elements. [S1]
CLO3. Apply the design standards: ASME equation for shaft design. [S3]
CLO4. Conduct design analysis for different machine elements. [S3]
CLO5. Apply the design process to design some mechanical elements. [S3]
CLO6. Conduct self-learning and submit a report about mechanical engineering systems as
Hydraulic systems, Firefighting system, Pneumatic system, etc. [S5]
CLO7. Use computer software (eg. MD-Design) for design verification. [S6]

Main Textbook
R. G. Budynas and J. K. Nisbett, Shigley's R. L. Norton, Machine Design: An Integrated
Mechanical Engineering Design, 9th ed., Approach, 5th ed., Pearson, 2014 (or later).

McGraw Hill, 2011 (or later).



S.R. Schmid, B.J. Hamrock, B.O. Jacobson,
Fundamentals of Machine Elements, 3rd ed,,

CRC Press, 2013 (or later)

Midterm Exam 1

HomeWorks
Quizzes

Course Assessment
10% Midterm Exam 2
10% Design Project
15% Final exam

15%
10%
40%

O 00 o~ a b N —'E

Course Outline and Schedule
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hours Chapter
Introduction to Mechanical 3
Engineering Design
Materials
Load and Stress Analysis
Deflection and Stiffness

Failures Resulting from Static
Loading

Fatigue Failure Resulting from
Variable Loading

Shafts and Shaft Components
Design of Nonpermanent Joints
Design of Permanent Joints

10 Mechanical Springs

1 Design of Belts

Chapterl

Chapter 2
Chapter 3
Chapter 4

Chapter 5

Chapter 6

Chapter?7
Chapter 8
Chapter 9
Chapter 10
Chapter 17

Quiz1

Midterm Exam 1

Quiz 2

Midterm Exam 2

Course Policies

e Attendance will be taken 10 minutes after class starts. Students who attend after 10
minutes of class start time will be counted as absent.
During the semester, periodic assignments may be assigned during the class period and
must be submitted on their associated due date. No late assignments will be accepted

by the instructor.

Each student will be responsible for completing a midterm exam and a final exam. The final
exam will be cumulative. No makeup examinations will be offered.
e Quizzes will be given during the classes. No makeup for the quizzes will be offered.

classes.

Class Attendance and Participation
e Reqularclass attendance is strongly advised and it is necessary for students to fully grasp
many of the course concepts. As per University policy, students must attend 75% of

If you miss a class session, it will be your responsibility to find out the materials that were

covered.

Sick leaves won't be accepted unless officially recognized by the concerned health
departmentin Taibah University.
Students are expected to be active participants in the course. This participation includes
contributing to class discussions, providing insight into the class discussion topics, and
relating class material to personal experiences and other course topics.

Grading Objections

All objections to grades should be made IN WRITING WITHIN ONE WEEK ofthe workin question.
Objections made after this period has elapsed will NOT be considered - NO EXCEPTIONS.

Professionalism and Ethics

Per university policy and plain classroom etiquette, mobile phones, etc. must be silenced
during all classroom lectures. Those not heeding this rule will be asked to leave the classroom
immediately to not disrupt the learning environment. Academic dishonesty in any form will not



be tolerated!!! If you are uncertain as to what constitutes academic dishonesty, please refer
to Taibah University Rules. As in all University courses, Taibah University Rules of Conduct will
e applied. Violations of these rules will resultin a record of the infraction being placed in your
file and the student receiving a zero on the work in question AT A MINIMUM. At the instructor's
discretion, you may also receive a failing grade for the course. Confirmation of such incidents
can also resultin expulsion from the University.

Computer Skills/Usage

Students are expected to have access to and be familiar with:

e Aword processing application (e.g., Microsoft Word) as all assignments will require its use;

e A presentation processing application (e.g., Microsoft PowerPoint) as all projects will
requireits use;

e Aspreadsheet application (e.g., Microsoft Excel) as some assignments may require its use;
and

e Adobe Acrobat Reader 6.0 or higher to view course documents.

e E-mail and Blackboard will be used to communicate with students and disseminate
materials and assignments throughout the course. So, students should check it at least
once per day.

Excusal from Course Assignments and Course Examinations

If an emergency arises and a student cannot submit assigned work on or before the
scheduled due date or cannot take an exam on the scheduled date, the student MUST give
notification to the instructor NO LESS THAN 24 HOURS BEFORE the scheduled date and NO
MORE THAN 48 HOURS AFTER the scheduled date.

Course Instructor Head of Department

Dr. Ahmed Almalki Dr. Abdullah Alsharif
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‘ (Second Semester 1447)
Course Credits

, . 4 Cr Hrs.
ME352 Mechanical Design (2) ME351 3Theory and (3) Lab

|__Instructor [ Office | EMail | _ OfficeHours

Dr. Khaled College of Engineering

Abozied at Yanbu, Room FFO1 kabozied@taibahu.edu.sa FFOI1
Class Meeting Days and Time
Lecture: Lab GF17
Lab =Sunday 16:00 -18:30 Lab GF17

Course Description

Design of machine elements, Screws and fasteners, rolling elements: bearings, journal bearings,
Springs, Gears: Spur, Helical, Shafts, Brakes, Clutches, Flexible elements, Joining components and
methods, Design project

Course Objectives

Upon successful completion of this course, student will be able to:

analyze mechanical systems and select proper machine elements

design common machine elements such as shafts, fasteners, springs, bearings, and gears.
use design codes in design and selection of machine components

function effectively both as an individual and as a member of project teams.

perform a complete project and present his work in an engineering design report

6. use the written and oral communication skills in an effective way.

—UoA W e

Course Learning Outcomes
Upon successful completion of the course, the student will be able to:

CO1: Describe the main characteristics and application of the mechanical power transmission system components: shafts,
gears, belt drives, chain drives, sliding and rolling beatings, brakes, clutches, and flywheels.

CO2: Apply the kinematic and dynamic equations of motion to power transmission components: flexible drives, gear motions,
planetary gear trains, and differential gear trains..

CO3: Apply the design standards: AGMA equations for gear design, and ASME equations for shaft design.

CO4: Conduct design analysis for different components: stresses and wear-induced deformation across the brake pad surface,
Design computations for the spur and helical gears, desigh computations for clutches (Disc, centrifugal and Cone
clutches)

CO5: Evaluate the design feasibility from economic and environmental aspects..

CO6: Apply the design process to design a mechanical system with elements that achieve satisfactory levels of safety:
including shafts, screws and fasteners, joining components, springs, gears, brakes and clutches, flexible elements,
rolling element bearings, and Journal Bearings

CO7: Conduct self-learning and submit a report about mechanical engineering topic: gear boxes, brakes, rolling bearing,
clutches, etc.

CO08: Use computer software (eg. M-Design) and FEA for design verification and components’ selection for power

transmission systems.

Main Textbook

R. G. Budynas and J. K. Nisbett, Shigley’s Mechanical 1. R. L. Norton, Machine Design: An Integrated Approach,
Engineering Design, 9th ed., McGraw Hill, 2011 (or 5th ed., Pearson, 2014 (or later).
later). 2. S.R. Schmid, B.J. Hamrock, B.O. Jacobson, Fundamentals

of Machine Elements, 3rd ed., CRC Press, 2013 (or later)
3. http://ocw.mit.edu/



Assignments + Labs: Weekly Reports (10%) Mid-term 1 Week (7) 20 Marks
Project 10% Marks
Mid-term 2
Marks Week (12) 20 Marks
Final exam Department Timetable (40 Marks)

Course Outline and Schedule

1 Introduction to design of power transmission elements 3 Chapter (10)
2 Design of shafts 6 Chapter (8)
3 Design of couplings and keys 6 Chapter (10)
4 Design of gears 9 Chapter (11)
5 Design of flexible drives 6 Chapter (12)
6 Design and selection of rolling bearings 6 Chapter (13)
7 Design of brakes 6 Chapter (14)
8 Design of clutches 3 Chapter (14)
9 Design of fluid couplings and torque convertor 3

Course Policies
Attendance will be taken 10 minutes after class starts. Students who attend after 10 minutes of class start
time will be counted as absent.
e During the semester, periodic assignments may be assigned during the class period and must be submitted on
their associated due date. No late assignments will be accepted by the instructor.
e Each student will be responsible for completing a midterm exam and a final exam. The final exam will be
cumulative. No makeup examinations will be offered.
e Quizzes will be given during the classes. No makeup for the quizzes will be offered.

Class Attendance and Participation

e Regular class attendance is strongly advised and is necessary for students to fully grasp many of the course
concepts. As per University policy, students must attend 75% of classes.

e If you miss a class session, it will be your responsibility to find out the materials that were covered.

e Sick leaves won’t be accepted unless officially recognized by the concerned health department in Taibah
University.

o Students are expected to be active participants in the course. This participation includes: contributing to class
discussions, providing insight into the class discussion topics, and relating class material to personal
experiences and other course topics.

Grading Objections
All objections to grades should be made IN WRITING WITHIN ONE WEEK of the work in question. Objections made
after this period has elapsed will NOT be considered — NO EXCEPTIONS.

Professionalism and Ethics

Per university policy and plain classroom etiquette, mobile phones, etc. must be silenced during all classroom
lectures. Those not heeding this rule will be asked to leave the classroom immediately so as to not disrupt the
learning environment. Academic dishonesty in any form will not be tolerated!!! If you are uncertain as to what
constitutes academic dishonesty, please consult Taibah University Rules. As in all University courses, Taibah
University Rules of Conduct will be applied. Violations of these rules will result in a record of the infraction being
placed in your file and the student receiving a zero on the work in question AT A MINIMUM. At the instructor’s
discretion, you may also receive a failing grade for the course. Confirmation of such incidents can also result in
expulsion from the University.

Computer Skills/Usage
Students are expected to have access to and be familiar with:

2



e A word processing application (e.g., Microsoft Word) as all assignments will require its use;

e A presentation processing application (e.g., Microsoft PowerPoint) as all projects will require its use;

e A spreadsheet application (e.g., Microsoft Excel) as some assignments may require its use; and

e Adobe Acrobat Reader 6.0 or higher to view course documents.

e E-mail will be used to communicate with students and disseminate materials and assighnments throughout the
course. So, students should check their e-mail at least once per day.

Excusal from Course Assignments and Course Examinations

If an emergency arises and a student cannot submit assigned work on or before the scheduled due date or cannot
take an exam on the scheduled date, the student MUST give notification to the instructor NO LESS THAN 24
HOURS BEFORE the scheduled date and NO MORE THAN 48 HOURS AFTER the scheduled date.

Course Instructor Head of Department

Dr. Khaled Abozied Dr. Abdullah Alsharif



dagszudl dyysl & Alaall = b dsol>
dub d__wol> | o=l §)ljg :

(039)
y (First semester 1447 H)
Course » _

. 3 Cr Hrs.
ME 362 Manufacturing Processes ME 221 (Theo =3 + Prac = 0)

|_Instructor | Office | EMail | _OfficeHours

Dr. Ahmed College of Engineering - . Monday/Wednesday
Amutaii ot Yanbu, Room Fro1  Ofaimutairi@taibahuedusa = g.q0.1500pn
Class Meeting Days and Time
Lecture = Monday 10:00 - 11:15 Lecture: Room GF29

Wednesday 10:00 - 11:15

Course Description

This course introduces the fundamental principles and techniques of manufacturing
processes in mechanical engineering. It covers various production methods used in the
manufacturing industry, including casting, forming, machining and welding. Students will
learn about material properties, process selection, and the relationship between design and
manufacturing. Emphasis is placed on understanding the limitations, advantages, and
applications of each process. The course also enables students to determine forces,
temperatures, power consumed and tool life in various manufacturing processes.

Course Objectives

Upon successful completion of this course, the student will be able to:
1. describe the different conventional manufacturing processes
describe the design requirements and operating cost items of the different processes
explain the mechanical behavior of materials during and after the manufacturing process
explain the metal casting processes: step, tools, processes, and requirements
explain the bulk and sheet metal forming processes
describe material removal processes, metal cutting mechanism and machine tools for producing various
shapes
describe the fundamentals of welding and fastening

&N B0 > 0

5L

8. select the appropriate manufacturing process to produce a component within budget and specification
constraints

Course Learning Outcomes

Upon successful completion of the course, the student will be able to:

CLO1. Explain and solve problems related to conventional manufacturing processes and
assembly methods [K1, S1]

CLO2. Explain the mechanical behavior of materials during and after the manufacturing
process [S1]

CLO3. Identify the issues and applications pertaining to different manufacturing processes:
selection of materials, cost, design requirements, product characteristics [S1, S4]

CLO4. Evaluate forces, temperatures, power consumed and tool life in various manufacturing
processes [S2]

CLOS. Identify appropriate manufacturing processes for certain products/components
based on self-learning procedure [S2, S6]

CLO6. Select appropriate manufacturing processes and process parameters based on
technological characteristics, quality and cost [V1]

Main Textbook



S Kalpakjian, Manufacturing Mikell P. Groover, 2013, Principles of Modern

Processes for Engineering Materials, Manufacturing, 5th Edition or later, USA, John
5th ed., Prentice Hall, 2008 or later Wiley & Sons
Course Assessment
Presentation
Quiz1 %10 and Project %15
report
Quiz 2 %10 Final exam %40
Midterm %25

Course Outline and Schedule

S P Textbook
P chapter

1 Introduction to manufacturing Chapterl

2 Material properties Chapter 2

3 Design for manufacture and assembly Chapter 3 Quiz1

4 Metal casting Chapter4

5 Bulk deformation processes Chapter 5 Midterm exam
6 Sheet metal forming Chapter 6

7 Machining processes Chapter 7,8 Quiz 2

8 Welding Chapter 9

9 Molding Chapter 10 Presentation and

Project report

Course Policies

e Attendance will be taken 10 minutes after class starts. Students who attend after 10
minutes of class start time will be counted as absent.

e During the semester, periodic assignments may be assigned during the class period and
must be submitted on their associated due date. No late assignments will be accepted
by the instructor.

e Each student will be responsible for completing a midterm exam and a final exam. The final
exam will be cumulative. No makeup examinations will be offered.

o Quizzes will be given during the classes. No makeup for the quizzes will be offered.

Class Attendance and Participation

e Reqular class attendance is strongly advised and is necessary for students to fully grasp
many of the course concepts. As per University policy, students must attend 75% of
classes.

o Ifyou miss a class session, it will be your responsibility to find out the materials that were
covered.

e Sick leaves won't be accepted unless officially recognized by the concerned health
departmentin Taibah University.

o Students are expected to be active participants in the course. This participation includes:
contributing to class discussions, providing insight into the class discussion topics, and
relating class material to personal experiences and other course topics.

Grading Objections
All objections to grades should be made IN WRITING WITHIN ONE WEEK of the work in question. Objections
made after this period has elapsed will NOT be considered — NO EXCEPTIONS.

Professionalism and Ethics
Per university policy and plain classroom etiquette, mobile phones, etc. must be silenced during all classroom
lectures. Those not heeding this rule will be asked to leave the classroom immediately so as to not disrupt the
learning environment. Academic dishonesty in any form will not be tolerated!!! If you are uncertain as to what
constitutes academic dishonesty, please consult Taibah University Rules. As in all University courses, Taibah
University Rules of Conduct will be applied. Violations of these rules will result in a record of the infraction being
placed in your file and the student receiving a zero on the work in question AT A MINIMUM. At the instructor’s



discretion, you may also receive a failing grade for the course. Confirmation of such incidents can also result in
expulsion from the University.

Computer Skills/Usage

Students are expected to have access to and be familiar with:

e A word processing application (e.g., Microsoft Word) as all assignments will require its use;

A presentation processing application (e.g., Microsoft PowerPoint) as all projects will require its use;

A spreadsheet application (e.g., Microsoft Excel) as some assignments may require its use; and

Adobe Acrobat Reader 6.0 or higher to view course documents.

E-mail will be used to communicate with students and disseminate materials and assignments throughout the
course. So, students should check their e-mail at least once per day.

Excusal from Course Assignments and Course Examinations
If an emergency arises and a student cannot submit assigned work on or before the scheduled due date or cannot
take an exam on the scheduled date, the student MUST give notification to the instructor NO LESS THAN 24
HOURS BEFORE the scheduled date and NO MORE THAN 48 HOURS AFTER the scheduled date.

Course Instructor Head of Department

Dr. Ahmed Almutairi Dr. Abdullah Alsharif
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Course Credits

, , 3 CrHrs.
ME371 Fluid mechanics ME 242 - MATH 308 (Theo = 3 + Prac = 0)

|_Instructor | Office | EMail |  OfficeHours

Dr. Bassam College of Engineering . . . Sunday/Tuesday
Aljohani at Yanbu, Room FF33 bsjohani@taibahu.edu.sa 8:00-12:00AM
Class Meeting Days and Time
Lecture = Monday/Wednesday 8:30 - 9:45 Lecture: Room GF29

This course designed to introduce students to Fluid properties, Fluid statics, Kinematics and
pressure variation in flowing fluids, Continuity Equation, Momentum principle with
applications, Energy principle, Dimensional analysis and similitude; model studies for different
flows and at different conditions, Surface friction and boundary layer concept, Laminar and
turbulent pipe flow inviscid Flow, External Flow / Flow over immersed bodies.

Course Objectives

Upon successful completion of this course, the student will be able to:

Fluid mechanics is one of the fundamental courses in mechanical engineering, in this course
student will gain knowledge about the fluid properties such viscosity, density and specific
gravity and how these properties influence flow and will be able to use fluid properties tables
and charts as a practical tool for quick analysis to calculate of fluid mechanics problems.
After completion this course the student will be able to:

1. Classify the various types of pressure and pressure measurement tools necessary for

fluid mechanics applications and practice.

2. Learn how to solve problems involving fluid properties, shear forces resulting from
Newtonian fluids, hydrostatic forces by using the techniques, skills, and modern
engineering tools necessary for engineering practice. The student will acquire
knowledge about physical basis of Bernoulli's, Euler's, continuity, and momentum
equation and know how to apply these equations to solve practical fluid mechanics
problems.

Be familiar with motion of fluid particles, streamlines and flow patterns.

Distinguish between laminar and turbulent flow and its important in fluid flow

characteristics.

5. This course will learn the student the importance of dimensional analysis techniques
and dimensionless parameters in fluid mechanics.

6. Be standard methods for calculating friction factor, major and minor losses in pipes,
valves and fittings. The course introduces the student to the pumping system, pumps
characteristics and performance.

Course Learning Outcomes

Upon successful completion of the course, the student will be able to:

CLO1. Describe the basic concepts of fluid mechanics like: control volume, fluid properties,
types of flows, viscosity and frictional effects, capillary rise, mass and energy conservation
law, boundary layer [K1]

CLO2. Calculate pressure using manometers, hydrostatic forces on plane and curved
surfaces, and buoyancy forces [S3]

CLO3. Distinguish between Lagrangian and Eulerian description of flow, rotational and
irrotational regions of flow, laminar and turbulent flow [S1].

B o



CLO4. Apply the continuity, Bernoulli and energy equations to various fluid flow problems and
the performance of energy conversion machines [S1].

CLO5. Determine the forces and moments caused by fluid flow and the torque transmitted,
using momentum equation and control volume analysis [S1]

CLO6. Apply the method of repeating variables and the concept of dynamic similarity to
identify non-dimensional parameters and experimental modeling of the fluid flow [$2-S3]

CLO7. Calculate frictional (major and minor) losses in pipe flow, pumping power, and drag
and lift forces using fluid properties tables and charts [S3]

Yunus A Cengel and John M Cimbala, Bruce R Munson, Alric P  Rothmayer,

Fluid Mechanics: Fundamentals and Theodore H Okiishi, Wade W Huebsch |

Applications, 4th edition, McGraw-Hill, Fundamentals of Fluid Mechanics, 7th

New York, 2019 (or later) edition, John Wiley & Sons, 2012 (or
later).

Donald F Elger, Barbara C Williams, Clayton T
Crowe, John A Roberson, Engineering Fluid
Mechanics, 10th edition, 2012 (or later).

Course Assessment

Quiz1 10% Assignment 15%
Quiz 2 10% Final exam 40%
Midterm 25%

Course Outline and Schedule

. Textbook

1 Introduction Chapterl

2 Fluid properties Chapter 2

3 Fluid statics Chapter 3

4 Kinematics and pressure variationin Quiz1
flowing fluids Chapter 4

5 Continuity Equation Chapter 5 Midterm Exam

6 Momentum principle with applications Chapter 6

7 Energy principle Chapter7

8 Dimensional analysis and similitude; Quiz 2
model studies ISP e

9 Surface friction and boundary layer
concept Chapter 9

10 Laminar and turbulent pipe flow / Viscous Assignment
Flow Chapter 10

11 External Flow / Flow over immersed
bodies Chapter 10

Course Policies

e Attendance will be taken 10 minutes after class starts. Students who attend after 10
minutes of class start time will be counted as absent.

e During the semester, periodic assignments may be assigned during the class period and
must be submitted on their associated due date. No late assignments will be accepted
by the instructor.

e Each student will be responsible for completing a midterm exam and a final exam. The final
exam will be cumulative. No makeup examinations will be offered.

o Quizzes will be given during the classes. No makeup for the quizzes will be offered.

Class Attendance and Participation

e Reqular class attendance is strongly advised and is necessary for students to fully grasp




many of the course concepts. As per University policy, students must attend 75% of
classes.

o Ifyou miss a class session, it will be your responsibility to find out the materials that were
covered.

e Sick leaves won't be accepted unless officially recognized by the concerned health
departmentin Taibah University.

o Students are expected to be active participants in the course. This participation includes:
contributing to class discussions, providing insight into the class discussion topics, and
relating class material to personal experiences and other course topics.

Grading Objections

All objections to grades should be made IN WRITING WITHIN ONE WEEK of the work in question. Objections
made after this period has elapsed will NOT be considered — NO EXCEPTIONS.

Professionalism and Ethics

Per university policy and plain classroom etiquette, mobile phones, etc. must be silenced during all classroom
lectures. Those not heeding this rule will be asked to leave the classroom immediately so as to not disrupt the
learning environment. Academic dishonesty in any form will not be tolerated!!! If you are uncertain as to what
constitutes academic dishonesty, please consult Taibah University Rules. As in all University courses, Taibah
University Rules of Conduct will be applied. Violations of these rules will result in a record of the infraction being
placed in your file and the student receiving a zero on the work in question AT A MINIMUM. At the instructor’s
discretion, you may also receive a failing grade for the course. Confirmation of such incidents can also result in
expulsion from the University.

Computer Skills/Usage

Students are expected to have access to and be familiar with:

e A word processing application (e.g., Microsoft Word) as all assignments will require its use;

A presentation processing application (e.g., Microsoft PowerPoint) as all projects will require its use;

A spreadsheet application (e.g., Microsoft Excel) as some assignments may require its use; and

Adobe Acrobat Reader 6.0 or higher to view course documents.

E-mail will be used to communicate with students and disseminate materials and assignments throughout the
course. So, students should check their e-mail at least once per day.

Excusal from Course Assignments and Course Examinations

If an emergency arises and a student cannot submit assigned work on or before the scheduled due date or cannot
take an exam on the scheduled date, the student MUST give notification to the instructor NO LESS THAN 24
HOURS BEFORE the scheduled date and NO MORE THAN 48 HOURS AFTER the scheduled date.

Course Instructor Head of Department

Dr. Bassam S Aljohani Dr. Abdullah Alsharif
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Course Credits

ME 272 - Thermodynamics II 1Cr Hrs
ME372 Thermofluid Lab I heoL O+ Prac3
ME 371 - Fluid Mechanics (Theo = ac=3)

|_Instructor | Office | EMail |  OfficeHours

Dr.Hassanein  College of Engineering . Sunday/Tuesday
Refaey atYanbu, Room Fro1  refaey@taibahu.edu.sa 8:00-12:00 PM

Class Meeting Days and Time

Lab =Wednesday 13:30-16.30 Lab: Room GE27

Course Description

Introduction to course requlation, Measurements and error analysis, Full scale air
conditioning training unit, Internal combustion engines performance test, Marcet
Boiler ( Investigating the relationship between the pressure and temperature of
saturated vapor), Technical training of Steam Power plant, Refrigeration unit, Fluid
viscosity measurement using rotating disk viscometer, Reynolds number experiment,
Familiarization with the Hydraulics Bench unit, Bernoulli's Theorem (Venturi Meter),
Flow Visualization, Cavitations Demonstration, Orifice and Jet Velocity, Flow Behavior
at Weirs and Drag Bodies, wind tunnel studies.

Course Objectives
Upon successful completion of this course, the student will be able to:

1. Design the main steps of physical experiments.
2. Review the important concepts in Thermo-fluids.

3. Perform hands-on experiments in Fluid Mechanics, Thermodynamics, Heat Transfer,
and Air-Conditioning.

4. Interpretation and presentation of results.

Course Learning Outcomes

Upon successful completion of the course, the student will be able to:

CLO1. Explain the basic principle and function of a hydraulic bench, IC engines, steam power plant, vapor compression
refrigeration cycle, cooling towers, flow around solid bodies and weirs, cavitation [S1]

CLO2. Obtain the pressure curve of saturated steam using Marcet boiler . [S1]

CLO3. Perform the experiment to measure pipe friction losses in laminar and turbulent flow and compare with theoretically
calculated values. [S2]

CLOA4. Perform the experiment to demonstrate Bernoulli’s theorem by measuring velocities and pressures along a venturi
tube [S2]

CLOS5. Measure the viscosity of a fluid using rotating disk viscometer [V2]

CLO6. Compare different orifices and change of jet shape with flow rate, using orifice and jet apparatus and perform
cavitation demonstration experiment [U2]

CLO7. Demonstrate safety considerations, professional conduct, and ethical behavior while performing
experiments either in groups or individually [S4, V2]

CLO8. Write professional technical reports following the guidelines to present experiment finding and
results. [V1]



Main Textbook

* Lab manual -Richard E. Sonntag, Claus Borgnakke and Gordon J Van Wylen.
Fundamentals of Thermodynamics, 7" edition, John Wiley &

Yunus A Cengel and John M Cimbala, Fluid
Sons, 2011 (or later).

Mechanics: Fundamentals and Applications, 4
edition, McGraw-Hill, New York, 2019 (or later) -Bruce R Munson, Alric P Rothmayer, Theodore H Okiishi, Wade
W. Huebsch , Fundamentals of Fluid Mechanics, 7" edition, John

Wiley & Sons, 2012 (or later).

-Donald F Elger, Barbara C Williams, Clayton T Crowe, John A.
Roberson., Engineering Fluid Mechanics, 10" edition, August 21,
2012 (or later).

-Mehmet Kanoglu ,Yunus A Cengel and Michael A Boles,
Thermodynamics: An Engineering Approach, McGraw-Hill, 10"
edition, 2023 (or later), McGraw Hill

Course Assessment

Lab reports 60%

Final exam 40%

Course Outline and Schedule

Contact | Textbook

Introduction to Course Regulation

Lab Report, Final

Lab Manual exam
2 Measurements and error analysis 2 Lab Manual Lab Report, Final exam
3 Refrigeration cycle demonstration 2 Lab Manual Lab Report, Final exam
4 Internal combustion engine’s performance Lab Report, Final exam
test (SIE and CIE) 2 Ll EmiEl
5 Marcet Boiler 2 Lab Manual Lab Report, Finalexam
6 Technical training of Steam Power plant 2 Lab Manual Lab Report, Final exam
7 F.luld viscosity measurement using rotating 2 65 Merusl Lab Report, Final exam
disk viscometer
8 Reynolds number experiment 2 Lab Manual Lab Report, Final exam
9 Ez?tnharlzatlon with the Hydraulics Bench 2 6ol Lab Report, Final exam
10 Bernoulli's Theorem (Venturi Meter) 2 Lab Manual Lab Report, Final exam
11 Flow Visualization 2 Lab Manual Lab Report, Finalexam
12 Cavitation Demonstration 2 Lab Manual Lab Report, Finalexam
13 Orifice and Jet Velocity 2 Lab Manual Lab Report, Final exam
14 Flow Behavior at Weirs and Drag Bodies 2 Lab Manual Lab Report, Final exam
15 Revision and review 2 Lab Manual Lab Report, Final exam

Course Policies

e Attendance will be taken 10 minutes after class starts. Students who attend after 10
minutes of class start time will be counted as absent.

e During the semester, periodic assignments may be assigned during the class period and
must be submitted on their associated due date. No late assignments will be accepted
by the instructor.

e Each student will be responsible for completing a midterm exam and a final exam. The final
exam will be cumulative. No makeup examinations will be offered.

e Quizzes will be given during the classes. No makeup for the quizzes will be offered.

Class Attendance and Participation

e Reqular class attendance is strongly advised and is necessary for students to fully grasp
many of the course concepts. As per University policy, students must attend 75% of




classes.

o Ifyou miss a class session, it will be your responsibility to find out the materials that were
covered.

e Sick leaves won't be accepted unless officially recognized by the concerned health
departmentin Taibah University.

o Students are expected to be active participants in the course. This participation includes:
contributing to class discussions, providing insight into the class discussion topics, and
relating class material to personal experiences and other course topics.

Grading Objections
All objections to grades should be made IN WRITING WITHIN ONE WEEK of the work in question. Objections
made after this period has elapsed will NOT be considered — NO EXCEPTIONS.

Professionalism and Ethics

Per university policy and plain classroom etiquette, mobile phones, etc. must be silenced during all classroom
lectures. Those not heeding this rule will be asked to leave the classroom immediately so as to not disrupt the
learning environment. Academic dishonesty in any form will not be tolerated!!! If you are uncertain as to what
constitutes academic dishonesty, please consult Taibah University Rules. As in all University courses, Taibah
University Rules of Conduct will be applied. Violations of these rules will result in a record of the infraction being
placed in your file and the student receiving a zero on the work in question AT A MINIMUM. At the instructor’s
discretion, you may also receive a failing grade for the course. Confirmation of such incidents can also result in
expulsion from the University.

Computer Skills/Usage
Students are expected to have access to and be familiar with:
e A word processing application (e.g., Microsoft Word) as all assignments will require its use;
A presentation processing application (e.g., Microsoft PowerPoint) as all projects will require its use;
A spreadsheet application (e.g., Microsoft Excel) as some assignments may require its use; and
Adobe Acrobat Reader 6.0 or higher to view course documents.
E-mail will be used to communicate with students and disseminate materials and assignments throughout the
course. So, students should check their e-mail at least once per day.

Excusal from Course Assignments and Course Examinations

Suppose an emergency arises and a student cannot submit assigned work on or before the scheduled due date or
cannot take an exam on the scheduled date. In that case, the student MUST give notification to the instructor NO
LESS THAN 24 HOURS BEFORE the scheduled date and NO MORE THAN 48 HOURS AFTER the scheduled
date.

Course Instructor Head of Department

Dr. Hassanein Refaey Dr. Abdullah Alsharif
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Course Credits

ME 441 System Dynamics and Control ME 242 3-0-3
MATH 308
|_Instructor [ Office [ EMail |  OfficeHours |
College of Engineering Mon. - Wed.

Dr. Ahmed Gad ahgad@taibahu.edu.sa

at Yanbu, Room FF01 9:30 - 13:00

Class Meeting Days and Time

YM1: Sunday and Tuesday 13:15 - 14:45 Lecture: Room GF-32

Course Description

In this course, students will be introduced to various applications of feedback control systems and develop
fundamentals associated with modeling, analysis, design and simulation of automatic control systems. It is
intended to cover the following topics: Dynamics of mechanical, fluid, electrical and thermal systems; Equations
of motion; Dynamic response of elementary systems; Transfer functions and pole-zero diagrams; Stability of
control systems; Open and closed-loop systems; Basic control actions.

Course Objectives

Upon successful completion of this course, the student will be able to:

1. apply Laplace Transform to solve linear, time-invariant differential equations

2. develop a model for mechanical, electrical, fluid and thermal systems

3. apply the concepts of transfer functions and block diagrams to model/simplify the mathematical
model of dynamic systems.

4. describe the analogy between the dynamic systems from different domains and physics.

5. analyze response of dynamic systems in both time-domain and frequency-domain and predict the
steady state error.

6. determine the stability of dynamic system

7. describe the effect of including PID actions on the dynamic system performance and stability

8. synthesize and design a basic controller to maintain the system performance within the pre-
specified limits and achieve a desired output.

Course Learning Outcomes

Upon successful completion of the course, the student will be able to:

CLO1. Describe the main components of a control system.

CLO2. Formulate mathematical models of various dynamic systems: mechanical, hydraulic, pneumatic,
thermal, and electric systems.

CLO3. Apply the concept of transfer function and block diagram reduction techniques to model/simplify
the mathematical model of dynamic systems.

CLOA4. Analyze a control system in terms of time domain in both transient and steady state conditions.

CLOS5. Assesslinear system stability based on studied techniques like Routh Criterion, Bode Plots, and Root
Locus.

CLO6. Analyze a control system in terms of s-domain and frequency domain techniques.

CLO7. Design a control system using time/frequency domain techniques to realize desired performance
specifications.

CLO8. Execute computer simulations of basic control systems studying controller design, system stability
and performance.

Main Textbook

K. Ogata, System Dynamics, 4th edition, Prentice- 1. K. Ogata, Modern Control Engineering, 5th edition, Pearson
Hall, 2014 (or later). Publisher, 2009.

2.R.C. Dorf and R.H. Bishop, Modern Control Systems, 9th
edition, Addison Wesley, 2001.



Assessment Type of Assessment Week Due Total Marks
1 Quizzes 4,6,10,15 20
2 Mid Term Exam 8 20
3 Major Exam 13 15
4 Homework 14 5
Total 100

Course Outline and Schedule

- List of Topic Textbook Chapter
hours

Introduction to dynamic system modeling and

control;
2 Laplace Transform 4.5 2
3 Mechanical Systems 4.5 3
4 Transfer-Function Approach to Modeling 3 4
Dynamic Systems
5 State-Space Approach to Modeling 3 3
Dynamic Systems
6 Time-Domain Analysis of Dynamic 3 8
Systems
7 Time-Domain Analysis and Design of Control 3 101
Systems - open loop & closed loop -
Block Diagrams Simplification
8 Automatic Controller 3 10-2
9 Transient Response Specifications 3 10-3
10 Stability analysis: Routh stability criterion 3 10-4
11 Root-locus analysis 6 10-5
12 Frequency-Domain Analysis of Dynamic 3 9
Systems
13 Frequency-Domain Analysis and Design of 3 1

Control Systems - Bode Diagrams

Course Policies

e Attendance will be taken 10 minutes after class starts. Students who attend after 10
minutes of class start time will be counted as absent.

e During the semester, periodic assignments may be assigned during the class period and
must be submitted on their associated due date. No late assignments will be accepted
by the instructor.

e Each student will be responsible for completing a midterm exam and a final exam. The final
exam will be cumulative. No makeup examinations will be offered.

e Quizzes will be given during the classes. No makeup for the quizzes will be offered.

Class Attendance and Participation

e Reqular class attendance is strongly advised and is necessary for students to fully grasp
many of the course concepts. As per University policy, students must attend 75% of
classes.

o Ifyou miss a class session, it will be your responsibility to find out the materials that were
covered.

o Sick leaves won't be accepted unless officially recognized by the concerned health
departmentin Taibah University.

o Students are expected to be active participants in the course. This participation includes:
contributing to class discussions, providing insight into the class discussion topics, and
relating class material to personal experiences and other course topics.

Grading Objections




All objections to grades should be made IN WRITING WITHIN ONE WEEK of the work in question. Objections
made after this period has elapsed will NOT be considered — NO EXCEPTIONS.

Professionalism and Ethics

Per university policy and plain classroom etiquette, mobile phones, etc. must be silenced during all classroom
lectures. Those not heeding this rule will be asked to leave the classroom immediately so as to not disrupt the
learning environment. Academic dishonesty in any form will not be tolerated!!! If you are uncertain as to what
constitutes academic dishonesty, please consult Taibah University Rules. As in all University courses, Taibah
University Rules of Conduct will be applied. Violations of these rules will result in a record of the infraction being
placed in your file and the student receiving a zero on the work in question AT A MINIMUM. At the instructor’s
discretion, you may also receive a failing grade for the course. Confirmation of such incidents can also result in
expulsion from the University.

Computer Skills/Usage
Students are expected to have access to and be familiar with:
e A word processing application (e.g., Microsoft Word) as all assignments will require its use;
A presentation processing application (e.g., Microsoft PowerPoint) as all projects will require its use;
A spreadsheet application (e.g., Microsoft Excel) as some assignments may require its use; and
Adobe Acrobat Reader 6.0 or higher to view course documents.
E-mail will be used to communicate with students and disseminate materials and assignments throughout the
course. So, students should check their e-mail at least once per day.

Excusal from Course Assignments and Course Examinations

If an emergency arises and a student cannot submit assigned work on or before the scheduled due date or cannot
take an exam on the scheduled date, the student MUST give notification to the instructor NO LESS THAN 24
HOURS BEFORE the scheduled date and NO MORE THAN 48 HOURS AFTER the scheduled date.

Course Instructor Head of Department

Dr. Ahmed Gad Dr. Abdullah Alsharif
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Manufacturing Processes 1CrHrs.
ME 461 Lab 1 ME 261, ME 362 (Theo =0+ Prac =3)

|_Instructor | Office | EMail | _OfficeHours

Dr. Ahmed College of Engineering o . Monday/Wednesday
Almutaii  atYanbu,Room Fro1  Ofeimutaini@taibahuedusa = gq515.00am
Class Meeting Days and Time
Lab = Wednesday 13:15 - 15:45, 16:00 - 18:30 Lab: Room GF-17

Course Description

This course facilitates the lab practical learning of various manufacturing processes;
casting, welding, sheet metal, extrusion. On addition to forging, polymer processing,
precision measurements and metrology, Dimensional variability modeling, Machining
(turning, drilling and milling) processes, possible industrial trips.

Course Objectives

Upon successful completion of this course, the student will be able to:
1. Recognize the importance of ethics and safety issues

Use the measuring and gauging instruments
Practice working on the workbench and fitting
Observe the basics of casting process
Practice the basics of turning process
Practice the basics of drilling process
Practice the basics of milling process
Practice the basics of sheet-metal process
Practice the basics of welding process
. Utilize workshop tools to finish simple project
1. Develop a sequence of operations to produce mechanical components
12. Identify the machining needs for each operation.
13. Function effectively both as anindividual and as a member of project teams.

Course Learning Outcomes

Upon successful completion of the course, the student will be able to:

CLO1. Explain the working principles and sequence of operations for: casting, welding, sheet
metal, forging, and machining operations. [S1]

CLO2. Discuss the safety considerations pertaining to different manufacturing processes:
casting, metal forming, machining, and joining processes [K1]

CLO3. Apply basic operations of sheet metal working in fabricating different components
using in-house facilities [$3]

CLO4. Implement basic measurement and inspection techniques to gauge quality
characteristics of components. [S3]

CLO5. Apply sequence of basic manufacturing operations in: casting, welding, turning, milling
and drilling processes using in-house facilities [S3]

CLO6. Apply appropriate task management and decision-making techniques and work as a
team member in conducting manufacturing processes projects [V1]

Main Textbook

CENOGABN

-
o



S Kalpakjian, Manufacturing Mikell P. Groover, 2013, Principles of Modern

Processes for Engineering Materials, Manufacturing, 5th Edition or later, USA, John
5th ed., Prentice Hall, 2008 or later Wiley & Sons
Course Assessment
Labreport1 %10 Labreport4 %10
Lab report 2 %10 Labreport 5 %10
Labreport 3 %10 Labreport 6 %10
Final exam %40

Course Outline and Schedule

. Textbook
Introduction (work ethics and safety) Chapter1
Casting Chapter 2 Labreport 1
Welding Chapter 3
Precision measurement and metrology Chapter 4,5 Lab report 2
Sheet metal Chapter 6 Labreport 3
Turing Chapter?7
Milling Chapter 8 Labreport 4
Drilling Chapter 9 Labreport5
Polymer processing Chapter 10 Labreport 6

\OOO\]O‘\UI-&UJ[\)»—E

Course Policies

e Attendance will be taken 10 minutes after class starts. Students who attend after 10
minutes of class start time will be counted as absent.

e During the semester, periodic assignments may be assigned during the class period and
must be submitted on their associated due date. No late assignments will be accepted
by the instructor.

e Each student will be responsible for completing a midterm exam and a final exam. The final
exam will be cumulative. No makeup examinations will be offered.

e Quizzes will be given during the classes. No makeup for the quizzes will be offered.

Class Attendance and Participation

¢ Reqular class attendance is strongly advised and is necessary for students to fully grasp
many of the course concepts. As per University policy, students must attend 75% of
classes.

o Ifyou miss a class session, it will be your responsibility to find out the materials that were
covered.

o Sick leaves won't be accepted unless officially recognized by the concerned health
departmentin Taibah University.

» Students are expected to be active participants in the course. This participation includes:
contributing to class discussions, providing insight into the class discussion topics, and
relating class material to personal experiences and other course topics.

Grading Objections
All objections to grades should be made IN WRITING WITHIN ONE WEEK of the work in question. Objections
made after this period has elapsed will NOT be considered — NO EXCEPTIONS.

Professionalism and Ethics

Per university policy and plain classroom etiquette, mobile phones, etc. must be silenced during all classroom
lectures. Those not heeding this rule will be asked to leave the classroom immediately so as to not disrupt the
learning environment. Academic dishonesty in any form will not be tolerated!!! If you are uncertain as to what
constitutes academic dishonesty, please consult Taibah University Rules. As in all University courses, Taibah
University Rules of Conduct will be applied. Violations of these rules will result in a record of the infraction being
placed in your file and the student receiving a zero on the work in question AT A MINIMUM. At the instructor’s
discretion, you may also receive a failing grade for the course. Confirmation of such incidents can also result in
expulsion from the University.



Computer Skills/Usage

Students are expected to have access to and be familiar with:

e A word processing application (e.g., Microsoft Word) as all assignments will require its use;

A presentation processing application (e.g., Microsoft PowerPoint) as all projects will require its use;

A spreadsheet application (e.g., Microsoft Excel) as some assignments may require its use; and

Adobe Acrobat Reader 6.0 or higher to view course documents.

E-mail will be used to communicate with students and disseminate materials and assignments throughout the
course. So, students should check their e-mail at least once per day.

Excusal from Course Assignments and Course Examinations

If an emergency arises and a student cannot submit assigned work on or before the scheduled due date or cannot
take an exam on the scheduled date, the student MUST give notification to the instructor NO LESS THAN 24
HOURS BEFORE the scheduled date and NO MORE THAN 48 HOURS AFTER the scheduled date.

Course Instructor Head of Department

Dr. Ahmed Almutairi Dr. Abdullah Alsharif
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Course Credits

Completing 120 Credit hours

ME 341- Mechanics of

Capstone Design Machines 2 Cr Hrs.
ME490 Project I (Theo=0+Prac = 6)
ME 352 - Mechanical Design 11

ME 371 - Fluid Mechanics

|_Instructor | Office | EMail [ OfficeHours

Do LelEBe ST En ineCe?'Iilnegif\tonbu hrefaey@taibahu.edu.sa SlUinee e ol
Refaey RS Y eau. 8:00-12:00 PM

Class Meeting Days and Time

Lecture =Thursday 9:30-12:00 PM Lecture: Room GF26

Senior design capstone project course. Principles of the engineering design
process. Small groups of students tackle the complete design of an industry-
solicited or a similar project. Designideation, QFD, iteration, and analysis. Project
management- planning and budgeting. Engineering ethics and safety. Oral and
written communications.

Course Objectives

Upon successful completion of this course, the student will be able to:
This course provides mechanical engineering students an opportunity to integrate

the engineering knowledge and implement it in a professional environment. The
courseis aiming to develop students with a clear understanding of the fundamental
principles of design process and procedures. Students work in a team format on
selected mechanical engineering projects emphasizing both mechanical systems
and thermal science design aspects. Important parts of the two semester-long
design projects are a formal project proposal, design analysis report, engineering
drawings, project execution plan, and project (prototype) testing. Formal written
and oral presentations of results are made at middle of semester terms and at the
completion of the project. Time scheduling and project costs are also important
considerations.
Upon successful completion of this course, the students will
be able to:
1. identify customer needs, potential problem and potential for design
improvement.
2. formulate a design problem statement with clear objectives as an open-
ended design problem
3. conduct market and literature survey.



4.

10.

1.

12.

synthesize a systematic approach to generate alternative designs
develop potential alternative designs solutions for the identified problem
judge the proposed design based on customer needs, ethical,
environmental, and professional considerations.

prepare list of specifications for proposed solution

develop engineering project plan for executing the proposed solution
apply the project management skills in budgeting, scheduling and
teamwork

integrate knowledge acquired from the various basic courses to develop an
engineering design

communicate effectively the design problem, solution alternatives and final
design using oral and written means

evaluate teammates performance based on a predefined team contract
and assigned roles.

Course Learning Outcomes

Upon successful completion of the course, the student will be able to:

CLO1.
CLO2.

Ability to apply knowledge of mathematics, science, and engineering [K1]
Broad education necessary to pursue the project planning and progress and understand the impact of engineering

solutions in a global, economic, environmental, and societal context. [K1]

CLO3.

Ability to design a system, component, or process to meet desired needs within realistic constraints such as

economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability. [S1]

CLOA4.
CLOS.

Ability to use the techniques, skills, and modern engineering tools necessary for engineering practice. [S3]
Ability to use appropriate design process, methodology to produce solution of an open-ended engineering problem

with considerable impact on society and meeting all potential constraints[S1, $4]

CLOé6.
CLO7?.
CLOS.
CLO®9.

Ability to engage in life-long learning and recognition for the necessity for such living process [V2]
Ability to communicate effectively both verbally and in written [V1]

Ability to function professionally and cooperatively[$6]

Understanding of professional and ethical responsibility [S5]

Main Textbook

- nge] Cross, Engineering Design »  -Bahattin Karagozoglu, “A Guide to Engineering Design Methodologies

Methods, Strategies for Product Design,
5th ed., Wiley-Blackwell, 2021 (or later).

and Technical Presentation”, Scientific Publishing Center, King
Abdulaziz University, Jeddah, 1st Edition, 2008, ISBN 978-9960-06-
502-1.

*  Stuart Pugh, “Tool Design — Integrated Methods for Successful Product
Design”, Addison Wesley, 1991.

e Abdullah, A.S., Educational Theory: A Qur’anic Outlook, Umm Al-
Qura University, Makkah Al-Mukarramah, 1982.

* Ang, AH.S. and Tang, W.H., Probability Concepts in Engineering
Planning and Design: Volume II — Decision, Risk, and Reliability,
Wiley, 1984.

* Beer, D. and McMurrey, D., A Guide to Writing as an Engineer, Wiley,
5t edition, 2019

* Carr, J.J., The Art of Science: A Practical Guide to Experiments,
Observations, and Data Handling, HighText, San Diego, 1992.

*  Dominick, P.G. et al, Tools and Tactics of Design, Wiley, 2001.

+  Ertas, A. and Jones, J.C., The Engineering Design Process, Wiley, 2"
edition, 1996.

» Fogler, H.S. and LeBlanc, S.E.M., Strategies for Creative Problem
Solving, 3" edition, Pearson, 2013.

Course Assessment



Project 10 % Final Report 15 %

Proposal
Proposal 10% Final 15 %
Presentation presentation
Log-book and 10 % Advisor 30 %
Portfolio Assessment
Peer Evaluation 10%

Course Outline and Schedule

. . Contact | Textbook
List of Topic hours

Course Policies

e Attendance will be taken 10 minutes after class starts. Students who attend after 10
minutes of class start time will be counted as absent.

o During the semester, periodic assignments may be assigned during the class period and
must be submitted on their associated due date. No late assignments will be accepted
by the instructor.

e Each student will be responsible for completing a midterm exam and a final exam. The final
exam will be cumulative. No makeup examinations will be offered.

e Quizzes will be given during the classes. No makeup for the quizzes will be offered.

Class Attendance and Participation

e Reqular class attendance is strongly advised and is necessary for students to fully grasp
many of the course concepts. As per University policy, students must attend 75% of
classes.

o Ifyou miss a class session, it will be your responsibility to find out the materials that were
covered.

o Sick leaves won't be accepted unless officially recognized by the concerned health
departmentin Taibah University.

» Students are expected to be active participants in the course. This participation includes:
contributing to class discussions, providing insight into the class discussion topics, and
relating class material to personal experiences and other course topics.

Grading Objections

All objections to grades should be made IN WRITING WITHIN ONE WEEK of the work in question. Objections
made after this period has elapsed will NOT be considered — NO EXCEPTIONS.

Professionalism and Ethics

Per university policy and plain classroom etiquette, mobile phones, etc. must be silenced during all classroom
lectures. Those not heeding this rule will be asked to leave the classroom immediately so as to not disrupt the
learning environment. Academic dishonesty in any form will not be tolerated!!! If you are uncertain as to what
constitutes academic dishonesty, please consult Taibah University Rules. As in all University courses, Taibah
University Rules of Conduct will be applied. Violations of these rules will result in a record of the infraction being
placed in your file and the student receiving a zero on the work in question AT A MINIMUM. At the instructor’s
discretion, you may also receive a failing grade for the course. Confirmation of such incidents can also result in
expulsion from the University.

Computer Skills/Usage

Students are expected to have access to and be familiar with:

e A word processing application (e.g., Microsoft Word) as all assignments will require its use;

A presentation processing application (e.g., Microsoft PowerPoint) as all projects will require its use;

A spreadsheet application (e.g., Microsoft Excel) as some assignments may require its use; and

Adobe Acrobat Reader 6.0 or higher to view course documents.

E-mail will be used to communicate with students and disseminate materials and assignments throughout the
course. So, students should check their e-mail at least once per day.

Excusal from Course Assignments and Course Examinations




Suppose an emergency arises and a student cannot submit assigned work on or before the scheduled due date or
cannot take an exam on the scheduled date. In that case, the student MUST give notification to the instructor NO
LESS THAN 24 HOURS BEFORE the scheduled date and NO MORE THAN 48 HOURS AFTER the scheduled

date.

Course Instructor Head of Department

Dr. Hassanein Refaey Dr. Abdullah Alsharif
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Course Credits

Capstone Design ME 490 3CrHrs.
MES591 Project 11 (Theo =0 + Prac = 6)
Instructor |  Office |  EMail | OfficeHours
. College of
Dr. Hassanein . . . Sunday/Tuesday
Refaey EngmeRiT;r:T?FoF’gronbu, hrefaey@taibahu.edu.sa 8:00-12:00 PM

Class Meeting Days and Time

Lecture = Thursday 13:30 -18:30 Lecture: Room GF26

In a pursuit of the capstone project started with ME 490, this course is a continuation
of the project selected under the supervision of the same client and/or advisor. It
encompasses design iteration, analysis, synthesis, implementation involving
fabrication and testing.

Course Objectives

This course provides mechanical engineering students an opportunity to integrate
the engineering knowledge and implement it in a professional environment. The
courseis aiming to develop students with a clear understanding of the fundamental
principles of design process and procedures. Students work in a team format on
selected mechanical engineering projects emphasizing both mechanical systems
and thermal science design aspects. Important parts of the two semester-long
design projects are a formal project proposal, design analysis report, engineering
drawings, project construction, and project testing. Formal written and oral
presentations of results are made at the completion of the project. Time scheduling
and project costs are also important considerations.

Upon successful completion of this course, the students will
be able to:
1. identify customer needs, potential problem and potential for design
improvement.
formulate a design problem statement with clear objectives as an open-
ended design problem
conduct market and literature survey.
synthesize a systematic approach to generate alternative designs
develop potential alternative designs solutions for the identified problem
judge the proposed design based on customer needs, ethical,
environmental, and professional considerations.

N

cOorw



7. prepare list of specifications for proposed solution

8. develop engineering project plan for executing the proposed solution

9. apply the project management skills in budgeting, scheduling and
teamwork

10. integrate knowledge acquired from the various basic courses to develop an
engineering design

1. communicate effectively the design problem, solution alternatives and final
design using oral and written means

12. evaluate teammates performance based on a predefined team contract
and assigned roles.

Course Learning Outcomes

Upon successful completion of the course, the student will be able to:

CLO1. Ability to apply knowledge of mathematics, science, and engineering [K1]

CLO2. Ability to design and conduct experiments, as well as to analyze and interpret data. [S2]

CLO3. Ability to design a system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability . [S1]

CLOA4. Ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.. [S3]

CLOS5. Ability to use appropriate design process, methodology to produce solution of an open-ended
engineering problem with considerable impact on society and meeting all potential constraints[S1,
s4]

CLO6. Understanding of professional and ethical responsibility [S5]

CLO7. Ability to engage in life-long learning and recognition for the necessity for such living process [V2]

CLO8. Ability to execute design solution leading to proof-tested prototype[K1, $2, $3, S4, S5, S6, 2]

CLO9. Ability to communicate effectively both verbally and in written [V1]

CLO10. Ability to function professionally and cooperatively in a team or across different teams [S6]

Main Textbook

- Nigel Cross, Engineering Design *  -Bahattin Karagozoglu, “A Guide to Engineering Design Methodologies
Methods. Strate gies for Product Design and Technical Presentation”, Scientific Publishing Center, King
b 2

. Abdulaziz Uni ity, Jeddah, 1st Edition, 2008, ISBN 978-9960-06-
5th ed., Wiley-Blackwell, 2021 (or later). 502_11 etz TRIVEISTy, Jecdan, I8t Baton

»  Stuart Pugh, “Tool Design — Integrated Methods for Successful Product
Design”, Addison Wesley, 1991.

*  Abdullah, A.S., Educational Theory: A Qur’anic Outlook, Umm Al-
Qura University, Makkah Al-Mukarramah, 1982.

* Ang, A.H.S. and Tang, W.H., Probability Concepts in Engineering
Planning and Design: Volume II — Decision, Risk, and Reliability,
Wiley, 1984.

* Beer, D. and McMurrey, D., A Guide to Writing as an Engineer, Wiley,
5t edition, 2019

»  Carr, J.J., The Art of Science: A Practical Guide to Experiments,
Observations, and Data Handling, HighText, San Diego, 1992.

*  Dominick, P.G. et al, Tools and Tactics of Design, Wiley, 2001.

+  Ertas, A. and Jones, J.C., The Engineering Design Process, Wiley, 2"
edition, 1996.

*  Fogler, H.S. and LeBlanc, S.E.M., Strategies for Creative Problem
Solving, 3" edition, Pearson, 2013.

Course Assessment

Progress report 10 % Final 10 %
presentation
Progress 10% Advisor 30 %

Presentation Assessment



Log-book and 10 % Peer Evaluation 10 %
Portfolio

Final Report 10 % Prototype 10 %
testing

Course Outline and Schedule

. . Contact | Textbook

Course Policies

e Attendance will be taken 10 minutes after class starts. Students who attend after 10
minutes of class start time will be counted as absent.

o During the semester, periodic assignments may be assigned during the class period and
must be submitted on their associated due date. No late assignments will be accepted
by the instructor.

e Each student will be responsible for completing a midterm exam and a final exam. The final
exam will be cumulative. No makeup examinations will be offered.

o Quizzes will be given during the classes. No makeup for the quizzes will be offered.

Class Attendance and Participation

e Reqular class attendance is strongly advised and is necessary for students to fully grasp
many of the course concepts. As per University policy, students must attend 75% of
classes.

o Ifyou miss a class session, it will be your responsibility to find out the materials that were
covered.

e Sick leaves won't be accepted unless officially recognized by the concerned health
departmentin Taibah University.

o Students are expected to be active participants in the course. This participation includes:
contributing to class discussions, providing insight into the class discussion topics, and
relating class material to personal experiences and other course topics.

Grading Objections
All objections to grades should be made IN WRITING WITHIN ONE WEEK of the work in question. Objections
made after this period has elapsed will NOT be considered — NO EXCEPTIONS.

Professionalism and Ethics

Per university policy and plain classroom etiquette, mobile phones, etc. must be silenced during all classroom
lectures. Those not heeding this rule will be asked to leave the classroom immediately so as to not disrupt the
learning environment. Academic dishonesty in any form will not be tolerated!!! If you are uncertain as to what
constitutes academic dishonesty, please consult Taibah University Rules. As in all University courses, Taibah
University Rules of Conduct will be applied. Violations of these rules will result in a record of the infraction being
placed in your file and the student receiving a zero on the work in question AT A MINIMUM. At the instructor’s
discretion, you may also receive a failing grade for the course. Confirmation of such incidents can also result in
expulsion from the University.

Computer Skills/Usage
Students are expected to have access to and be familiar with:
e A word processing application (e.g., Microsoft Word) as all assignments will require its use;
A presentation processing application (e.g., Microsoft PowerPoint) as all projects will require its use;
A spreadsheet application (e.g., Microsoft Excel) as some assignments may require its use; and
Adobe Acrobat Reader 6.0 or higher to view course documents.
E-mail will be used to communicate with students and disseminate materials and assignments throughout the
course. So, students should check their e-mail at least once per day.

Excusal from Course Assignments and Course Examinations




Suppose an emergency arises and a student cannot submit assigned work on or before the scheduled due date or
cannot take an exam on the scheduled date. In that case, the student MUST give notification to the instructor NO
LESS THAN 24 HOURS BEFORE the scheduled date and NO MORE THAN 48 HOURS AFTER the scheduled

date.

Course Instructor Head of Department

Dr. Hassanein Refaey Dr. Abdullah Alsharif
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