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1. Program Identification and Overview

1.1.  About the Department of Mechanical Engineering

The Department of Mechanical Engineering, established in 2008 as the first department
in the College of Engineering Yanbu, offers a comprehensive four-year program that
combines solid theoretical foundations with extensive practical training. The curriculum
covers a wide range of subjects, including dynamics, thermodynamics, materials
science, heat transfer, mechanical design, control systems, manufacturing processes,
and energy systems. Students are trained to analyze, design, and maintain mechanical

systems using modern engineering tools and technologies.

Throughout their studies, students participate in workshops, laboratory experiments,
and professional training within local industries to strengthen their technical
competence and problem-solving abilities. The program also fosters innovation,
leadership, and entrepreneurial thinking, preparing graduates to take on challenging
rolesin sectors such as aerospace, automotive, power generation, HVAC, and advanced
manufacturing. By graduation, students are equipped with the knowledge, skills, and
confidence needed to contribute effectively to the Kingdom's development and
industrial advancement, as well as to compete successfully in the global engineering

arena.

1.2. Department Vision and Mission

Viision: To be a leading departmentin mechanical engineering education, research, and
innovation that contributes to sustainable industrial development in the Kingdom of
Saudi Arabia.

Mission: To produce well-integrated mechanical engineering graduates who possess
professional knowledge, interpersonal competence, technical skills, and Islamic-based
moral judgment enabling them to innovate, lead, and excel in their professional

practice.




Program Title Bachelor of Science in Mechanical Engineering (BSME)
Program Code 071501

Qualification Level Level 6 (Bachelor's Degree)

Department Mechanical Engineering Department

College College of Engineering

Taibah University

Specification Type Updated Version

Language of Instruction English
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Location College of Engineering, Yanbu Campus

Mode of Study Full-time, on-campus instruction

1.5. Program Purpose

The program prepares engineers with solid theoretical understanding and applied
expertise to design, analyze, manufacture, and maintain mechanical systems that serve
national and international industry needs. Graduates contribute to energy,
manufacturing, transportation, petrochemical, and renewable energy sectors while

upholding ethical and professional standards.

1.6. Professions and Career Opportunities

Graduates of the Mechanical Engineering program are qualified for a broad range of

professional roles, including but not limited to:

e Research and Development Engineer
e Design Engineer
e Maintenance Engineer

e Quality Control Engineer




Occupational Classification Codes (Saudi Standard)

Manufacturing Engineer

HVAC Systems Engineer

Petroleum and Petrochemical Industrial Engineer
Engineering Supervisor

Sales and Marketing Engineer

Mechanical Engineer

Design Engineer

Maintenance Engineer

Project Engineer

Research & Development Engineer

Desalination Engineer

2144 - Mechanical Engineer, 2145 - HVAC Engineer, 2146 - Industrial and Production

Engineer.

Relevant Professional Sectors

Oil & Gas, Energy, Manufacturing, Construction, Transportation, and Research &

Development.

1.7. Program Alignment with National Goals

The Mechanical Engineering program supports Saudi Vision 2030 by preparing

engineers capable of driving industrial growth, innovation, and sustainability.

Graduates contribute to the advancement of renewable energy, smart manufacturing,

and technologicalinnovation while upholding national values and ethical responsibility.




2. Mission, Vision, Goals, and Learning Outcomes

2.1. Vision and Mission

Vision: To be a nationally recognized leader in mechanical engineering education,
research, and innovation that supports sustainable industrial and technological

development aligned with Saudi Vision 2030.

Mission: To produce competent, ethical, and innovative mechanical engineers
equipped with scientific knowledge, technical skills, and leadership abilities. The
department is committed to fostering research, community engagement, and

continuous improvement to contribute to national and global progress.

2.2. Alignment of University, College, and Program Missions

University Mission College Mission Program Mission

To produce wellintegrated

UQTEPCIHSIE]IN CUelifte graduates who possess professional

To foster an academic engineers with innovative :
environment that promotes technical competencies SIS} mte]’persqnol
. " ) competence, technical skills, and
sustainable competitive through cutting-edge Islamic-based moral iudament that
values through outstanding academic programs, Judg

enable them toinnovate, lead, and
excelin their professional practice
and to be exemplary citizens of their
nation and the world. The department
contributes to regional and national
development through research and
community service.

education and training, high-  applied research, strategic
impact research, and dynamic partnerships, and active
partnerships that support engagement with industry
innovation and enhance and society, thereby
societalimpact. contributing to sustainable
development.

2.3. Program Educational Objectives (PEOs)

Seek advancementin their

ARl oL Tetea eI Advance their profession and/or  knowledge and careers through

knowledge, critical thinking,

roblem-solving. and communities while maintaining continuing professional
problem: g an the highest societal development and/or advanced
creativity in engineering T . . . .
, responsibilities and ethical studies, updating and adapting
practice or other areas to . .
standards in the global their core knowledge, and
advance technology and o
. . workplace. acquiring new knowledge and
foster innovation. skills

2.4. Program Alignment with National and Institutional Strategic Domains

The Mechanical Engineering program supports Saudi Vision 2030 by preparing

engineers capable of driving industrial growth, innovation, and sustainability.




Graduates contribute to the advancement of renewable energy, smart manufacturing,

and technological innovation while upholding national values and ethical responsibility.

Strategic
Domains

University
Mission
Alignment

College
Mission
Alignment

Program
Mission
Alignment

PEO
Alignment

PLO
Alignment

Distinguished
Education and Training

Promotes an academic
environment that
supports distinguished
education and learning.

Prepares highly
qualified engineers with
innovative technical
competencies through
modern academic
programs and effective
teaching.

Produces well-
integrated graduates
with professional
knowledge,
interpersonal
competence, technical
skills, and Islamic-based
moral judgment that
enable them to innovate,
lead, and excel in their
profession while
contributing to regional
and national
development through
research and
community service.

PEO-1-Apply
foundational
knowledge, critical
thinking, problem-
solving, and creativity in
engineering practice to
advance technology
and foster innovation.

K1, S1-S6, V1

High-Quality
Research
and
Innovation

Encourages
research and
innovation as
essential
elements of
sustainable
competitiven
ess.

Emphasizes
applied
research,
innovation,
and
strateqgic
collaboratio
nsin
engineering
fields.

Encourages
lifelong
learning and
innovative
research
contributing
to
professional
and societal
advancemen
t.

PEO-3 - Seek
advancemen
tin
knowledge
and careers
through
lifelong
learning and
professional
development

S5, 86, V2

Community

Partnership

and Societal
Impact

Strengthens
effective
partnerships
that enhance
societal
development.

Engages
continuously
with society
and industry to
contribute to
sustainable
development.

Promotes
ethical
practice,
professional
responsibility,
and positive
societal
contribution.

PEO-2 -
Advance the
profession and
communities
while
maintaining
ethical and
societal
responsibilities

S3, V1, v2

Sustainability
and
Development

Fosters
sustainable
values through
education,
research, and
partnerships.

Contributes to
national
development
through
engineering
education and
innovation.

Develops
engineers
capable of
addressing
global,
economic, and
environmental
challenges
responsibly.

PEO-2 -
Demonstrate
responsibility
in addressing
environmental
and societal
challenges.

S3,V2

Leadership and
Professional
Excellence

Enhances
competitiveness
and leadership
within an ethical
and innovative
framework.

Develops
students'
technical,
creative, and
leadership skills
to achieve
professional
excellence.

Cultivates
leadership,
teamwork, and
ethical values
among
graduates.

PEO-1& PEO-2 -
Exhibit
leadership,
teamwork, and
ethical valuesin
engineering
practice.

S4, V1




2.5. Program Learning Outcomes (PLOs)

Graduates of the BSME program will demonstrate the following outcomes upon

completion of their studies:

Program Learning Outcome

Demonstrate comprehensive knowledge and understanding of engineering principles to
K1 identify and acquire solutions to complex engineering problems, considering sustainability,

economy, environment, health, and safety issues.

o Identify, formulate, and solve complex engineering problems using principles of engineering
sciences, mathematics, and natural sciences, and validate the obtained solution.

Conductinvestigations of complex engineering problems through developing and executing
S§2 relevant experiments, and analyzing and interpreting data, supported by engineering

judgment to achieve valid conclusions.

Design mechanical engineering solutions to meet specified requirements considering health,

S3 safety, welfare, and factors related to global, cultural, social, environmental, and economic
aspects.
o Communicate technical information effectively in both written and verbal forms to a range
of audiences.
Conductresearch activities and engage in life-long learning for acquiring and implementing
sS knowledge, and apply thatin the mechanical engineering field as needed.
Create, select, adapt, and apply appropriate techniques, resources, and modern
Sé6 engineering and IT tools to solve complex engineering problems with an understanding of the
limitations.
Work effectively in teams, providing leadership and fostering collaboration to achieve
n project objectives, while continuously engaging in professional development and adapting
to evolving engineering challenges.
. Recognize ethical and professional responsibilities in engineering situations and commit to

the professional ethics and norms of engineering practice to make informed judgments.

2.6. Alignment of Program Objectives and Learning Outcomes

The PEOs and PLOs are aligned to ensure that graduates meet national qualification
frameworks (NQF) and international standards. This alignment ensures that the
program outcomes contribute directly to achieving the educational objectives through

the curriculum, field training, and capstone design projects.




. Key Learning Outcomes
Program Learning Outcome (NCAAR)

Code (PLO) 1 2 3 4 5 6 7 8 9

Demonstrate  comprehensive  knowledge and

understanding of engineering principles to identify
K1 and acquire solutions to complex engineering X X
problems, considering sustainability, economy,
environment, health, and safety issues.
Identify, formulate, and solve complex engineering
problems using principles of engineering sciences,
mathematics, and natural sciences, and validate the
obtained solution.
Conduct investigations of complex engineering
problems through developing and executing relevant
S2 experiments, and analyzing and interpreting data, X
supported by engineering judgment to achieve valid
conclusions.
Design mechanical engineering solutions to meet
specified requirements considering health, safety,
welfare, and factors related to global, cultural, social,
environmental, and economic aspects.
Communicate technical information effectively in
both written and verbal forms to a range of audiences.

S1 X

S3

S4

Conduct research activities and engage in life-long
learning for acquiring and implementing knowledge,
and apply that in the mechanical engineering field as
needed.

Create, select, adapt, and apply appropriate
techniques, resources, and modern engineering and IT
tools to solve complex engineering problems with an
understanding of the limitations.

Work effectively in teams, providing leadership and
fostering collaboration to achieve project objectives,
1 while  continuously engaging in professional X
development and adapting to evolving engineering

challenges.

Recognize ethical and professional responsibilities in

engineering situations and commit to the professional

ethics and norms of engineering practice to make

informed judgments.

S5

$6

V2
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3. Program Structure and Curriculum

3.1. Program Overview

The Bachelor of Science in Mechanical Engineering (BSME) curriculum integrates
foundational sciences, core engineering principles, specialized mechanical engineering
courses, and design-oriented experiences. It is designed to balance theoretical
understanding with practical skills through laboratories, workshops, field training, and
capstone design projects. The program ensures progressive development of
competencies from basic sciences to advanced mechanical design, thermal systems,

and control engineering.

3.2. Credit Distribution

The total credit hours required for graduation are 164, distributed among university,

college, and program requirements as shown below:

Number of Units
Category Subcategory (Credit Hours)

. . . Obligatory 8
University Requirements
Elective 6
College Requirements Obligatory 52
Lo i Obligatory 76
Specialization Requirements
Elective 9
Graduation Project 5
Free Elective Course 2
Field Training 6
Total Program Units 164

Credit Hour Percentages:
e Institutional Requirements - 8.54%
o College Requirements - 31.71%
e Program Requirements - 46.34%
e Capstone Projects - 3.05%
e Field Training - 3.66%

3.3. Degree Requirements

To qualify for the Bachelor of Science in Mechanical Engineering degree, students must:

1




e Successfully complete all required and elective courses with a minimum
cumulative GPA of 2.0 out of 5.0.

e Complete 164 credit hours, including university, college, and program
requirements.

¢ Undertake field training (ME 590) for at least one semester after completing the
majority of coursework.

e Complete the Capstone Design Project I and II (ME 490 and ME 597)

demonstrating integration of knowledge and design skills.

3.4. Curriculum Framework

The program is offered as a single track with no exit points or specialization pathways.
It consists of ten academic levels totaling 164 credit hours distributed across
theoretical, laboratory, and practical courses. The curriculum follows a structured

progression over ten academic levels, covering:

o Basic Sciences and Mathematics: Chemistry, Physics, and advanced
Mathematics form the foundation for higher-level engineering studies.

o Engineering Fundamentals: Core courses such as Statics, Dynamics, and
Materials Science establish problem-solving and analytical skills.

e Mechanical Core Courses: Specialized courses in Thermodynamics, Fluid
Mechanics, Design, Manufacturing, and Control Systems.

e Design and Innovation: Integration of design methodologies through the
Capstone Project and applied labs.

e Communication and Professional Development: Courses on Technical
Communication, Leadership, and Engineering Ethics to enhance soft skills and

professional awareness.

The program employs diverse teaching and learning strategies to enhance student
engagement and achieve the intended learning outcomes. These include active
learning, project-based learning, problem-based learning, flipped classrooms, and
collaborative teamwork. Students also utilize modern tools and software such as
MATLAB, SolidWorks, ANSYS, and LabVIEW to support simulation, analysis, and design

activities.

i\



3.5. Study Plan by Level (L1-L10)

Course
| [Saiee [ cowseme EESREE

Level

Level

Level

Level

Level

GS101
GS
MATH 105
ENG 101
GE 101
PHYS 103
MATH 106
ENG 102
PHYS 104
GE102
CHEM 103
ENGL103
GE 201
MATH 308
ME 221

ME 271

ME 251
ME 261
GS12
MATH 313

ME 232

ME 242
ME 272

EE 203
ME 341
ME 351

ME 371

STAT 301
ME 331
ME 301
GSE1

Islamic Studies, Belief and Worship
Arabic Language Skills
CalculusI

English Language Skills I
Intro. to Engineering Drawing
Physics I

Calculus II

English Language Skills II
Physics II

Intro. to Engineering Design
Chemistry I

English Composition

Statics

Differential Equations
Materials Science

Thermodynamics I

Geometric Modeling

Mechanical Engineering Workshop
Arabic Language Skills 11

Calculus ITI

Mechanics of Materials

Dynamics
Thermodynamics II

Fundamentals of Electrical Circuits
Mechanics of Machines

Mechanical Design I

Fluid Mechanics

Probability and Statistics for
Engineers

Materials Characterization Lab

Programming and Computer
Applications for ME

University Elective Course I
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MATH 105
ENG 101
PHYS 103

ENG 102
PHYS 103
MATH 106
CHEM 103

PHYS 103,
MATH 106

GE 101

GS12
MATH 106

GE 201, ME
221

GE 201
ME 271

PHYS 104,
MATH 105

ME 242

ME 251, ME
232

MATH 308,
ME 242

MATH 106
ME 232

.



Level

Level

Level

Level

Level
10

ME 302

ME 362
ME 342

ME 372

ME 344

ME 352
GSE2

EE 403
ENGL 104

ME 471

GE 207
GE 405

ME 461

ME 441

GSE3
ENGL 214

ME 444

ME 486

GS104
ME 462

ME 472

ME 490

MET
GE 408

ME 571

GE 407
ME 591
FE1
ME 2
ME 3

ME 590

Numerical Methods for ME

Manufacturing Process
Mechanisms and Machines Lab

Thermofluids Lab I

Instrumentation and Measurements

Mechanical Design II
University Elective Course I1
Electromechanical Devices
Technical Communication

Heat Transfer

Safety and Professional Ethics
Engineering Economy

Manufacturing Processes Lab I

System Dynamics and Control

University Elective Course II1
Technical Writing

Mechanical Vibrations

Computational Fluid Dynamics

Islamic Studies, Islamic Values and
Ethics

Manufacturing Process Lab I1

Thermofluids Lab II

Capstone Design Project I

Program Elective Course I
Leadership and Entrepreneurship

HVAC Systems

Engineering Management
Capstone Design Project I1
Free Elective Course
Program Elective Course I1
Program Elective Course III

Cooperative Training
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MATH 313,
ME 301

ME 221
ME 341

ME 371, ME
271

EE 203, STAT
301

ME 351

EE 203
ENGL103

ME 371, ME
302

ME 362, ME
261

MATH 308,
ME 242

ENGL 104

MATH 308,
ME 341

ME 471, ME
372

ME 461

ME 471, ME
372

ME 341, ME
371, ME 352,
120 Credits

120 Credits

ME 471, ME
272

ME 490

158 Credits
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3.6. Course Descriptions

GE 101 - Introduction to Engineering Drawing

This course provides an overview of the engineering profession, introducing students to the
various branches of engineering, professional ethics, teamwork, and problem-solving
approaches. It emphasizes the role of engineers in society, sustainability, and innovation.
Students learn fundamental concepts of engineering analysis and design through lectures,
discussions, and introductory projects that encourage creativity and communication skills.

GE 102 - Introduction to Engineering Design

This course introduces students to the fundamentals of engineering design methodology. It
covers the design process, problem formulation, conceptual design, engineering drawings,
teamwork, and communication. Students complete small-scale design projects that develop
creativity, critical thinking, and practical prototyping skills.

GE 201 - Statics

Introduces the fundamental principles of statics, including force systems, equilibrium of
particles and rigid bodies, free-body diagrams, friction, and structural analysis. Emphasizes
systematic problem-solving and application of equilibrium concepts to mechanical and
structural engineering problems.

ME 221 - Materials Science

Introduces the structure, properties, and behavior of engineering materials. Topics include
crystal structures, phase diagrams, mechanical properties, and failure mechanisms.
Emphasizes selection and application of metals, polymers, ceramics, and composites in
mechanical engineering design.

ME 271 - Thermodynamics I

Provides fundamental concepts of thermodynamics including energy, work, heat, and the first
and second laws. Topics cover pure substances, properties, and basic energy systems.
Emphasizes analysis of closed and open systems under steady and unsteady conditions.

ME 251 - Geometric Modeling

Covers fundamental programming principles and computational tools used in mechanical
engineering problem-solving. Students learn to develop algorithms and apply MATLAB or
equivalent software for numerical analysis, data processing, and engineering simulations
related to design, heat transfer, and fluid mechanics.

ME 261 - Mechanical Engineering Workshop

Provides hands-on experience with machine tools, measurement devices, and fabrication
techniques. Students practice turning, milling, drilling, and welding operations, emphasizing
safety, accuracy, and practical understanding of manufacturing processes and component
assembly.

i\



ME 232 - Mechanics of Materials

Introduces the behavior of solid materials under load. Topics include stress, strain, torsion,
bending, shear, deflection, and combined loading. Emphasizes design and safety
considerations in mechanical components and structural members.

ME 242 - Dynamics

Focuses on the kinematics and kinetics of particles and rigid bodies. Topics include motion
analysis, energy methods, impulse and momentum, and vibrations. Enhances students’ ability
to model and solve dynamic mechanical systems.

ME 272 - Thermodynamics 11

Covers advanced thermodynamic principles and applications including power cycles,
refrigeration, gas mixtures, and chemical reactions. Emphasizes performance evaluation and
efficiency analysis of thermal systems used in mechanical engineering.

STAT 301 - Probability and Statistics for Engineers

Covers fundamental concepts of probability and statistics for engineering applications.
Topics include probability distributions, sampling, estimation, hypothesis testing, regression,
and correlation. Emphasizes statistical reasoning, data analysis, and interpretation of
experimental results to support engineering design and decision-making.

ME 301 - Programming and Computer Applications for Mechanical Engineering
Covers fundamental programming principles and computational tools used in mechanical
engineering problem-solving. Students learn to develop algorithms and apply MATLAB or
equivalent software for numerical analysis, data processing, and engineering simulations
related to design, heat transfer, and fluid mechanics.

ME 302 - Numerical Methods for ME

Covers fundamental concepts of probability and statistics for engineering applications.
Topics include probability distributions, sampling, estimation, hypothesis testing, regression,
and correlation. Emphasizes statistical reasoning, data analysis, and interpretation of
experimental results to support engineering design and decision-making.

ME 331 - Materials Characterization Lab

This laboratory introduces experimental techniques used for analyzing and characterizing
engineering materials. Experiments include tensile testing, hardness measurement,
microstructure examination, and phase identification. Students interpret experimental data
and correlate properties with material performance.

ME 341 - Mechanics of Machines

Focuses on the kinematics and dynamics of machines. Topics include mechanisms, velocity
and acceleration analysis, gear trains, cams, flywheels, and balancing. Students apply
analytical and graphical techniques to study motion transmission and mechanical efficiency
in practical systems.

.



ME 351 - Mechanical Design I

Introduces the principles of mechanical component design. Topics include stress analysis,
failure theories, fatigue, and safety factors. Students design machine elements such as shafts,
fasteners, and springs with emphasis on engineering standards, manufacturability, and
reliability.

ME 371 - Fluid Mechanics

Provides an introduction to the principles of fluid mechanics. Topics include fluid properties,
pressure distribution, hydrostatics, Bernoulli's equation, conservation of mass, momentum,
and energy. Applications cover pipe flow, dimensional analysis, and flow measurement
techniques.

ME 302 - Numerical Methods for ME

Covers numerical techniques used in solving mechanical engineering problems. Topicsinclude
error analysis, interpolation, numerical differentiation and integration, and solutions of linear
and nonlinear equations. Applications involve thermal, structural, and fluid mechanics
problems using computational tools.

ME 342 - Mechanics of Machines Lab

Provides experimental verification of kinematic and dynamic principles of machines.
Laboratory work includes experiments on linkages, vibration systems, balancing, and motion
measurements. Students gain hands-on experience correlating theory with real mechanical
behavior.

ME 352 - Mechanical Design II

A continuation of ME 351, focusing on the design of advanced mechanical components. Topics
include gears, bearings, clutches, brakes, and couplings. Students perform integrated design
projects emphasizing optimization, failure prevention, and system performance.

ME 344 - Instrumentation and Measurements

Introduces principles and techniques of measurement in mechanical systems. Topics include
sensors, transducers, data acquisition, uncertainty analysis, and signal conditioning. Students
learn to measure temperature, pressure, flow, and strain using modern instrumentation.

ME 362 - Manufacturing Process

Explores fundamental manufacturing processes including casting, forming, machining, and
joining. Emphasis is placed on process selection, material behavior, tolerances, and surface
integrity. Laboratory sessions provide practical experience with machine tools and process
control.

ME 372 - Thermofluids Lab I

This laboratory complements ME 371. Students conduct experiments on fluid flow, pressure
losses, and heat transfer. Emphasis is placed on data acquisition, error analysis, and
correlation between experimental and theoretical results.

" &l



ME 441 - System Dynamics and Control

Introduces the modeling and analysis of dynamic mechanical systems. Students study
differential-equation modeling, transfer functions, and frequency-domain response. Control
fundamentals include feedback, stability, and system performance. Applications cover
mechanical, thermal, and electromechanical systems.

ME 461 - Manufacturing Process Lab 1

Provides hands-on experience with metal-cutting and forming operations such as turning,
milling, and forging. Students learn process planning, parameter selection, measurement of
surface finish, and dimensional accuracy. Emphasis is placed on safety and the relationship
between process variables and product quality.

ME 471 - Heat Transfer

Covers fundamental modes of heat transfer—conduction, convection, and radiation. Topics
include steady and transient conduction, forced and natural convection, and heat-exchanger
design. Emphasis on solving engineering problems involving thermal energy transport and
system efficiency.

ME 444 - Mechanical Vibrations

Explores vibration theory and applications in mechanical systems. Topics include free and
forced vibration of singleand multi-degree-of-freedom systems, damping, and resonance.
Students analyze vibration measurements and apply computational tools to predict system
response.

ME 462 - Manufacturing Process Lab 11

Continuation of ME 461 with advanced manufacturing practices such as welding, CNC
machining, casting, and inspection. Students perform laboratory projects integrating
process optimization, automation concepts, and quality control.

ME 472 - Thermofluids Lab II

Experimental study of advanced heat-transfer and fluid-flow systems. Experiments include
forced convection, heat exchangers, and turbomachinery. Students interpret experimental
results, estimate uncertainties, and compare with analytical predictions.

ME 486 - Computational Fluid Dynamics (CFD)

Introduces numerical modeling of fluid-flow and heat-transfer problems using computational
techniques. Topics include finite-difference and finite-volume formulations, grid generation,
and boundary conditions. Students use commercial CFD software to analyze practical
engineering systems.

ME 571 - HVAC Systems

Focuses on heating, ventilation, and air-conditioning system design. Topics include
psychrometrics, load calculations, air distribution, refrigeration cycles, and equipment
selection. Students perform practical case studies emphasizing energy efficiency and

environmental considerations.
]8



ME 490 - Capstone Design Project I

First phase of a two-semester senior design project. Students work in teams to identify a real
engineering problem, conduct literature and feasibility studies, and develop design
specifications and preliminary concepts. Emphasis on project planning, documentation, and
teamwork.

ME 591 - Capstone Design Project 11

Continuation of ME 490 focusing on detailed design, analysis, prototyping, and testing.
Students complete the design, prepare a final technical report, and deliver an oral
presentation. Integrates multidisciplinary engineering knowledge, innovation, and
professional ethics.

ME 590 - Cooperative Training

A supervised industrial training experience where students apply theoretical knowledge in
real-world mechanical engineering environments. The training emphasizes professional
responsibility, teamwork, safety, and problem-solving. Students must submit periodic
progress reports and a comprehensive final report summarizing their technical contributions.




4. Capstone Project and Field Training

4.1. Capstone Design Project

The Capstone Design Project is a key component of the Bachelor of Science in
Mechanical Engineering program. It integrates the theoretical and practical
knowledge students acquire throughout their studies into a comprehensive, real-world
engineering project. The project emphasizes teamwork, innovation, design thinking, and
professional responsibility.

Objectives

e To develop students' ability to define, design, and implement mechanical
engineering solutions to complex, open-ended problems.

e To foster teamwork, communication, and project management skills. To enhance
creativity, ethical decision-making, and consideration of health, safety, and

environmental factors in design.
Structure

e The projectis conducted over two semesters: ME 490 (Capstone Design Project I)
and ME 591 (Capstone Design Project II).

o In ME 490, students identify an engineering problem, perform literature review,
establish specifications, and develop preliminary designs.

o InME59], students finalize design solutions, perform analysis, testing, prototyping,

and present their results through written reports and oral presentations.
Assessment

Evaluation is based on design reports, oral presentations, peer assessments, and
project deliverables. A faculty committee reviews the design process and outcomes
according to standardized rubrics focusing on innovation, technical accuracy,
teamwork, and ethical considerations.

4.2. Cooperative Training (ME 590)

The Cooperative Training course provides students with supervised industrial

experience in real engineering environments. It bridges the gap between academic
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knowledge and professional practice by exposing students to industry operations,

management systems, and technical challenges.
Objectives

e To apply theoretical concepts to practical engineering problems. To gain
professional work experience and understand industrial standards and safety
requlations.

e Todevelop soft skills such as teamwork, communication, and time management.

Structure

e Thetrainingis conducted over one full semester (approximately 24 weeks).

e Students are placed in approved companies or organizations under supervision
from both industry and university mentors.

e Each student is required to submit periodic progress reports, a final technical
report, and deliver a presentation summarizing their learning outcomes.

Assessment

Evaluationis based on the student'’s performance during training, progress reports, final
report quality, and oral presentation. Feedback is obtained from both the industrial
supervisor and the academic advisor to ensure comprehensive assessment of technical
and professional competencies.

4.3. Integration with Program

Outcomes Both the Capstone Design Project and Cooperative Training are integral to
achieving the Program Learning Outcomes (PLOs). They emphasize the development of
problem-solving, design, research, communication, teamwork, and ethical
professionalism — ensuring that graduates are prepared forimmediate contribution to

the mechanical engineering profession.




5. Student Admission, Orientation, and Support =

5.1. Admission Requirements

Admission to the Bachelor of Science in Mechanical Engineering program follows Taibah
University's requlations and admission policies. Students are accepted through the
Deanship of Admission and Registration based on their academic performance in

secondary education and the preparatory year program.
General Admission Criteria

e Completion of the Preparatory Year Program for the College of Engineering.
e Minimum cumulative GPA as determined annually by the Deanship of Admission.
e Strong performance in mathematics, physics, and English courses.

e Full-time study commitment and adherence to university regulations.

5.2. Orientation Programs

The department and college conduct structured orientation programs to ensure
students' smooth transition into academic life and prepare them for professional

success.
Freshman Orientation

Conducted by the College of Engineering at the beginning of each academic year to

introduce new students to the university, its facilities, and available student services.
Departmental Orientation

Organized by the Department of Mechanical Engineering for newly admitted students.
It includes presentations on the study plan, laboratories, and career pathways.

Students meet with faculty members and academic advisors.
Field Training Orientation

Conducted annually to introduce students to the objectives, requirements, and

evaluation process of the Cooperative Training course (ME 590).
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Capstone Project Orientation

Conducted each semester by the Capstone Design Coordinator to explain project

selection, team formation, deliverables, and assessment procedures.

5.3. Academic Advising System

Each student is assigned an academic advisor responsible for providing continuous
quidance throughout the study period. Academic advising is an integral part of student
success and ensures proper academic progression and early identification of potential
difficulties.

Advisor Responsibilities
e Guide studentsin course registration and academic planning.
e Monitor academic progress and provide support to underperforming students.
e Advise on graduation requirements, elective selection, and university regulations.

e Support studentsin aligning academic goals with career aspirations.

Advising Procedures

Regular meetings are scheduled each semester. Advisors maintain records of advising

sessions and follow-up reports.

The department academic advising committee oversees the process and reports to the

department chair.

5.4. Student Support Services

The Mechanical Engineering Department and the College of Engineering offer various

services that enhance student well-being and academic success.
University Guidance Center

Provides academic, social, and psychological counseling to help students overcome

challenges affecting their academic performance and personal growth.
Professional Development and Career Services

Offer workshops and training on resume writing, interview skills, and job placement.

Students are encouraged to attend industry talks and networking events.
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Engineering Student Club

A student-led initiative that organizes technical workshops, competitions, field trips,

and extracurricular activities promoting leadership and teamwork.
Support for Special Needs Students

The university provides accommodation and resources to support students with

disabilities, ensuring accessibility and inclusion.

5.5. Student Feedback and Engagement

Student opinions are regularly collected through surveys, focus groups, and the Student
Advisory Council. Feedback is analyzed and incorporated into departmental decisions

toimprove courses, teaching strategies, and facilities.
5.6. Summary

The department emphasizes a student-centered approach that combines academic
support, personal development, and professional guidance. Continuous communication
between students, advisors, and faculty ensures that every student receives the

necessary support to achieve academic and career excellence.




6. Faculty Members and Administration

6.1. Faculty Members

The Department of Mechanical Engineering includes highly qualified faculty members

with diverse academic backgrounds and research expertise. Their collective

experience covers major mechanical engineering disciplines such as materials science,

thermo-fluids, system dynamics, control, manufacturing, and design.

Administrative Position

Minor
Specialization

Academic
Rank

. Assistant

Dr. Abdullah Alsharif Professor
Dr. Asim Alsharif AEESTaE
Professor

Dr. Bandar Almohamdi Fie ot
Professor

Dr. Hassanein Refaey Professor
. Associate

Dr. Khaled Abozied Professor
Dr. Ahmed Gad HE BTl
Professor

Dr. Yousuf El-Shekeil Fie ot
Professor

. . Assistant

Dr. Bassam S. Aljohani Professor
. Assistant

Dr. Ahmed Al-Malki Professor
Dr. Abdulrahman M. Fran Assistant
Professor

Dr. Ahmed Almutairi Fie ot
Professor

. Teaching

Eng. Muhammad A. Al-Subhi Assistant
- - Teaching

Eng. Majid Al-Qahtani Assistant

Faculty Distribution by Rank

Professor: 1

Associate Professor: 1
Assistant Professor: 8
Lecturer/TA: 2

Head of the Department
Vice Dean for Academic Affairs

Dean ofthe College

Head of Quality and
Accreditation Unit

Head of Chemical Engineering
Department

Thermo-Fluid
Solid Mechanics

Thermo-Fluids

Thermo-Fluids

System Dynamics and
Control

System Dynamics and
Control

Materials Engineering
Thermo-Fluid

Mechanical Design

System Dynamics and
Control

Manufacturing
Engineering

Materials Mechanics

System Dynamics and
Control
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Recruitment Process

Faculty members are recruited through university-wide announcements, departmental
screening, and college-level approval under the supervision of the Vlice Dean for

Academic Affairs.

6.2. Administrative Structure

The department operates under the governance of the College of Engineering and
aligns with Taibah University's administrative framework. The structure ensures

effective management of academic, administrative, and quality processes.
Organizational Structure

e Head ofthe Department

e Department Council

e Academic Advising Committee

e Scientific Committee

e Capstone Design Projects Committee

e Curriculum and Course Review Committee

e Quality Supervisory and Editorial Committee
e Laboratory and Equipment Committee

e Research and Graduate Studies Committee

e Industrial Relations and Training Committee

6.3. Departmental Committees and Responsibilities

The department's committees ensure continuous academic development, quality
assurance, and alignment with institutional goals. The main committees and their
responsibilities are:

Guides and supports students in selecting courses and
developing the necessary academic and professional skills.
Identifies and assists underperforming students, studies
academic issues, and proposes appropriate solutions.

Academic Advising Committee

Reviews applications for promotion and appointment submitted
Scientific Committee to the Scientific Council; recommends incentive and excellence
allowances; evaluates requests for sabbatical or scientific
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leave; and addresses matters referred by the University
President for review.

Evaluates and approves requests for course equivalency or
exemption from one or more courses in accordance with
university regulations.

Tripartite Committee for
Academic Operations

Reviews scholarship-related requests such as study extensions,
status updates, and other academic matters for sponsored
students.

Tripartite Committee for
Scholarship Candidates

Evaluates student eligibility for capstone project registration;
monitors project distribution and progress; ensures
standardized evaluation and grading; reviews completed
projects; and promotes connections with industry to enhance
students' professional and technical skills, including monitoring
the summer training program.

Graduation Projects Committee

Oversees implementation of the departmental quality assurance
Quality Supervisory and system, reviews course and program reports, monitors KPI
Editorial Committee performance, and ensures continuous improvement of teaching,
learning, and assessment processes.

6.4. Faculty Development

The department encourages continuous professional development through workshops,
seminars, and participation in conferences. Faculty members are supported in pursuing
research grants, engaging in community service, and integrating new technologies in

teaching and learning.




7. Learning Resources and Laboratories =

7.1. Overview

The Department of Mechanical Engineering provides students with state-of-the-art

learning facilities, laboratories, and resources that support both theoretical and

practical aspects of the curriculum. These facilities are designed to enhance

experiential learning, promote innovation, and ensure alignment with modern

engineering practices.

7.2. Laboratories and Workshops

The department's laboratories are equipped with modern instruments, testing

machines, and educational tools to reinforce key mechanical engineering concepts.

Laboratory

Materials Science and
Characterization Lab

Thermofluids Laboratory I
&II

Manufacturing Processes
LabI&II

System Dynamics and
Control Lab

Mechanics of Machines
Lab

Instrumentation and
Measurement Lab

Computer and CAD/CAM
Lab

Mechanical Design Lab

Main Equipment and Activities

Universal testing machine, hardness tester, metallurgical microscopes,
heat treatment furnaces, microstructure analysis, and sample
preparation.

Flow measurement apparatus, heat exchanger units, forced
convection bench, refrigeration and air-conditioning trainer, and
turbine testrig.

Lathe machines, milling machines, welding equipment, CNC trainer,
casting setups, and surface finishing tools.

Control trainers, DC motor systems, vibration analysis bench, and data
acquisition systems.

Linkage systems, gear and cam mechanisms, balancing apparatus,
and rotational dynamics experiments.

Sensors, transducers, signal conditioners, and data acquisition
interfaces.

Equipped with high-performance workstations for SolidWorks,
AutoCAD, ANSYS, MATLAB, and CFD software applications.

Mechanical assembly kits, 3D printers, design and analysis software,
mechanical component testing rigs, assembly and disassembly tools.

7.3. Software and Digital Tools

Students and faculty have access to engineering software that supports

computational analysis, simulation, and design: MATLAB and Simulink SolidWorks and
AutoCAD ANSYS Mechanical and Fluent LabVIEW MSC.ADAMS Autodesk Fusion 360
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7.4. Library and Learning Resources

Library resources are acquired based on faculty recommendations submitted through
the department to the College Library Committee and approved by the Deanship of
Library Affairs. Students also have access to the Saudi Digital Library (SDL) through
the university's KhedmaTech platform, providing online access to engineering journals,

databases, and e-books.

7.5. Health and Safety Procedures

Safetyinlaboratories and workshopsis a top priority. All students and staff are required

to follow the university's safety guidelines and laboratory regulations.
Safety Measures Include:

e Mandatory use of personal protective equipment (PPE). Safety training at the
start of each laboratory course.

e Availability of first aid kits, fire extinguishers, and emergency exits.

e Reqularinspection and maintenance of equipment.

e Proper handling and disposal of materials and chemicals,

7.6. Future Development Plan

The department continues to upgrade laboratories and introduce new technologies to
support research and innovation. Plans include developing specialized labs in

renewable energy systems, and advanced materials to meet evolving industrial needs.




8. Quality Assurance and Continuous Improvement

8.1. Quality Assurance Framework

The Quality Assurance process in the Mechanical Engineering Department follows the
Plan-Do-Check-Act (PDCA) model in coordination with the Deanship of Quality and
Development at Taibah University. All quality activities and evidence are documented
using official university forms, including TP-154 (Course Reports), TP-152 (Program
Specification), APR (Annual Program Report), and KPI Reports, which collectively

demonstrate continuous improvement.

8.2. Assessment of Learning Outcomes

Learning outcomes are assessed using both direct and indirect methods:
o Direct Methods: Exams, quizzes, laboratory reports, projects, capstone design
evaluations, and training reports.
o Indirect Methods: Student satisfaction surveys, alumni feedback, and employer
surveys.
Annual analysis of Program Learning Outcome (PLO) attainment is conducted by the

Program Assessment Committee to ensure continuous improvement.

8.3. Key Performance Indicators (KPIs)

The department tracks KPIs to evaluate performance across academic, administrative,

and developmental areas. The main KPIs include:

e Student satisfaction with courses and teaching quality.

e PLO attainmentlevels.

e Graduation rate and average study duration.

e Employment rate of graduates within one year.

e Faculty research productivity and community service participation.

e Employer satisfaction with graduates' competencies.

8.4. Continuous Improvement Process

The department ensures improvement through a structured annual review process:

1. Coursereports are reviewed at the end of each semester.
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2. PLO attainmentis analyzed and discussed in departmental meetings.

3. Feedback from students, alumni, and employers is collected and evaluated.

4. Improvement actions are identified, implemented, and documented in the follow-
up reports.

5. The Quality Supervisory and Editorial Committee ensures that actions are
tracked and outcomes verified.

8.5. External Review and Benchmarking

Periodic external reviews are conducted by independent academic experts and
industrial professionals. Benchmarking is performed against national and international

engineering programs to ensure competitiveness and relevance.

8.6. Documentation and Reporting

All QA activities, assessments, and improvement actions are documented through

official forms, including:

e Course Specification and Report (TP-154)

e Program Specification and Report (TP-152)
e Annual Program Report (APR)

e Program KPI Report

These documents serve as evidence of continuous improvement and are reviewed

annually by the Department Council and the College Quality Committee.

8.7. Summary

The Quality Assurance system of the Mechanical Engineering Department ensures that
the program remains effective, relevant, and aligned with national and international
standards. Through reqular evaluation and stakeholder engagement, the department

achieves continuous enhancement of its educational quality and outcomes.




9. Contact Information and Final Notes

9.1. Contact Information

Department of Mechanical Engineering

College of Engineering, Taibah University - Yanbu Branch
College of Engineering Building, Al-Sharm District, Second Floor

Email: amasharifetaibahu.edu.sa

Website: https://www.taibahu.edu.sa

9.2. Communication Channels

Students, faculty, and industry partners are encouraged to communicate through the

following official channels:

e University Email System (Outlook)

¢ Blackboard Learning Management System (LMS)

e Student Portal via the Deanship of Admission and Reqgistration

e Department Notice Boards and WhatsApp Academic Groups (for

announcements)

9.3. Department Working Hours

The department offices are open from Sunday to Thursday, 8:00 AM - 4:00 PM. Faculty
members hold designated office hours each week for academic advising and

consultation.

9.4. Feedback and Continuous Engagement

The Department of Mechanical Engineering values feedback from students, alumni,
faculty, and employers. Feedback may be provided through surveys, direct

communication, or formal reports submitted to the Quality Assurance Committee.

9.5. Final Notes

This handbook serves as a comprehensive reference for the Bachelor of Science in

Mechanical Engineering program at Taibah University. It provides essential information
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regarding the curriculum, academic policies, resources, and quality assurance
framework. Updates are made periodically to ensure alignment with university policies,

national qualification frameworks, and the evolving needs of the engineering
profession.
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