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Code Course/Module Title ECTS Semester
UOBAB0302011 English Language 4 1

Class (hr/w) Pr / semi SSWL (hr/sem) USWL (hr/w)
2 1 44 56
Description

Vocabulary: Academic English employs a wide range of vocabulary, including discipline-specific
terminology. It is important to use precise and accurate terms to convey ideas effectively.

Grammar and Syntax: Academic English follows standard grammar rules and syntax. It emphasizes clear
and coherent sentence structure, appropriate verb tenses, and accurate word order.

Formality: Academic English tends to be more formal than everyday spoken English. It avoids colloquial
language, slang, and contractions. Instead, it employs more formal expressions and academic register.
Obijectivity: Academic writing and speaking often require an objective tone. Personal opinions should be
supported by evidence and presented in a balanced manner. Impersonal language is frequently used,
such as passive voice and third-person pronouns. Cohesion and Coherence: Academic English
emphasizes logical organization and coherence in writing and speaking. Clear connections between
ideas, the use of transitional words and phrases, and well-structured paragraphs are essential.
Citations and References: In academic writing, proper citation and referencing are crucial. Academic
English uses specific citation styles, such as APA (American Psychological Association) or MLA (Modern
Language Association), to acknowledge and give credit to the sources used.

Academic Conventions: Different academic disciplines may have specific conventions and expectations
regarding writing styles and formats. Understanding and adhering to these conventions is important in
academic English.

Code Course/Module Title ECTS Semester
UOBAB0302012 Human Rights & Democracy 2 1

Class (hr/w) Lect SSWL (hr/sem) USWL (hr/w)
1 1 30 20
Description




Human Rights: Human rights are inherent rights and freedoms to which every individual is entitled
simply by virtue of being human. They are universal, inalienable, and indivisible. Human rights include
civil, political, economic, social, and cultural rights. Some examples of human rights include the right to
life, liberty, equality, freedom of speech, education, and healthcare.

The concept of human rights is rooted in the belief that every person deserves dignity, respect, and
protection from abuse and discrimination. International human rights instruments, such as the Universal.

Code Course/Module Title ECTS Semester
UOBAB0302013 Physics 6 1

Class (hr/w) Lab/ tur SSWL (hr/sem) USWL (hr/w)
2 3 76 76
Description

Classical Mechanics: Classical mechanics deals with the motion of objects under the influence of forces.
It includes the study of concepts such as motion, forces, energy, momentum, and gravitation.
Thermodynamics: Thermodynamics focuses on the study of heat, temperature, and energy transfer. It
explores the behavior of systems in terms of concepts like entropy, work, and the laws of
thermodynamics.

Electromagnetism: Electromagnetism is concerned with the study of electric and magnetic fields and
their interactions. It encompasses topics like electrostatics, magnetism, electromagnetic waves, and
electromagnetic induction.

Optics: Optics examines the behavior and properties of light. It covers the study of reflection, refraction,
diffraction, interference, and polarization of light.

Quantum Mechanics: Quantum mechanics is a branch of physics that describes the behavior of particles
at the atomic and subatomic levels. It introduces the concept of wave-particle duality, quantization of
energy, and probabilistic nature of quantum systems.

Relativity: Relativity theory, both special and general relativity, explores the behavior of objects at high

Code Course/Module Title ECTS Semester
UOBAB0302014 Engineering Drawing with 7 1
AutoCAD |
Class (hr/w) Lab./Prac SSWL (hr/sem) USWL (hr/w)
1 5 90 85
Description
Aasall




This course focuses on definition of the Methods of Isometric drawing. Study the Methods of finding
missing views. Learn how to draw sectional views. Study types of sectional views, learning about Parts
that cannot be sectioned. Studying of Exercises in sectional views.

This course offers you an advance learning skill of the operation of Computer Aided Design (CAD)
software. It is ideal for anyone looking for professional training to AutoCAD 3D with an interest in using
the software to produce 3D drawings for architectural, engineering or design purposes.

This course is made for students who want to learn all about AutoCAD 3D in an easy to follow self-paced
way. The major highlights of this course are as follows. Almost all topics of AutoCAD 3D are covered in
detail including isometric drawing, conclusion of projection of the engineering geometry and sectional
views for engineering geometries. Practical example-based tutorials.

Code Course/Module Title ECTS Semester
UOBAB0302015 Electrical Engineering 6 1

Class (hr/w) Lab./Tutor SSWL (hr/sem) USWL (hr/w)
2 3 74 76
Description

Power Systems: Power systems engineering focuses on the generation, transmission, and distribution of
electrical power. It involves designing and optimizing electrical grids, power plants, renewable energy
systems, and power distribution networks.

Electronics: Electronics deals with the design and application of electronic circuits and devices. It
includes areas such as analog and digital circuit design, integrated circuits, microelectronics, and
electronic components.

Control Systems: Control systems engineering involves the design and analysis of systems that regulate

Code Course/Module Title ECTS Semester

UOBAB0302016 Manufacturing Processesand | 5 1
Engineering Workshops

Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)

2 2 59 66

Description

The course aims to identify the different methods of manufacturing engineering materials, such as
welding and its various types, how to obtain the necessary heat to accomplish welding, and the
difference between the different methods.
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Code Course/Module Title ECTS Semester
UOBAB0302021 Arabic language 2 2

Class (hr/w) Lect SSWL (hr/sem) USWL (hr/w)
1 1 30 20
Description
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Code Course/Module Title ECTS Semester
UOBAB0302022 computer science 3 2
Class (hr/w) Lab SSWL (hr/sem) USWL (hr/w)
1 2 46 29
Description

Aasall
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Algorithms and Data Structures: Algorithms are step-by-step procedures or instructions for solving
problems or performing tasks. Data structures are the ways in which data is organized and stored in
computer memory. Understanding algorithms and data structures is essential for efficient problem-
solving and software development.

Programming Languages: Programming languages are used to write instructions that a computer can
understand and execute. Understanding programming languages and their syntax, semantics, and
features is fundamental for software development and coding.

Computer Architecture: Computer architecture involves the design and organization of computer
systems, including the structure and function of components such as processors, memory, input/output
devices, and storage. It provides an understanding of the underlying hardware on which software
operates.

Operating Systems: Operating systems are software systems that manage computer hardware and
provide an interface for other software applications. Concepts like process management, memory
management, file systems, and device drivers are fundamental to understanding operating systems.

Code Course/Module Title ECTS Semester
UOBAB0302023 Mathematics 7 2
Class (hr/w) Tutor SSWL (hr/sem) USWL (hr/w)
4 2 89 86
Description

Aasall
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After completing the course, students should be able to

. Describe the characteristics and properties of number sets, and obtain the number systems,

. Describe and State the concept of function, draw the graph of functions, the lists types of functions.
. To understands the meaning of limit and continuous function.

. To knows the meaning of derivative function and applications.

. Describe the transcendental function.

. Describe the Unit vector, vector equation, cross product, dot product.

. To understands the meaning of complex number.

. Describe the matrix and its operations and to know the determent of its

8- Elementary, transcendental, Exponential, hyperbolic & logarithmic functions of a real variable

9- Differential calculus: Differential of functions of one and several variables: the derivative (definitions
& theorems); Rules

of differentiation, the differentiability theorem; Differentiation of functions with exponential
functions, logarithmic functions, or hyperbolic functions; Some consequences of differentiability;
Maxima and minima; Indeterminate forms — hospital’s rule; Identification of extrema using second
derivative; Partial &Total differentiation; Differentiation by chain rule; Change of variables; implicit
functions & the derivatives of inverse circular functions. Higher order partial derivatives.

10- The Engineering Mathematics major offered through the Engineering Science Program offers
students an opportunity to study applied mathematics as essential components of modern
engineering. By combining courses in pure mathematics, applied mathematics, statistics, the physical
sciences, and engineering, a student may individualize a program of study, of theory, or of applications
of both. It provides a broad foundation for graduate studies in theoretical branches of engineering, as
well as in mathematics, and can prepare students for a career in specific sectors of industry or
business.

OO U B WN B

Code Course/Module Title ECTS Semester
UOBAB0302024 Engineering Mechanics (Statics) 6 2

Class (hr/w) Tutor SSWL (hr/sem) USWL (hr/w)
4 2 89 61
Description

Forces: Forces are the interactions between objects that can cause changes in their motion or
deformation. In statics, forces are represented as vectors and described by their magnitude, direction,

14



Code Course/Module Title ECTS Semester
UOBAB0302025 Engineering Drawing with AutoCAD I 7 2

Class (hr/w) Lab./Prac. SSWL (hr/sem) USWL (hr/w)
1 5 90 85
Description

This course focuses on definition of the Methods of Isometric drawing. Study the Methods of finding
missing views. Learn how to draw sectional views. Study types of sectional views, learning about Parts|
that cannot be sectioned. Studying of Exercises in sectional views.

This course offers you an advance learning skill of the operation of Computer Aided Design (CAD)
software. It is ideal for anyone looking for professional training to AutoCAD 3D with an interest in using

Code Course/Module Title ECTS Semester
UOBAB0302026 Metallurgy & Automobile Materials | 5 2

Class (hr/w) Lab. SSWL (hr/sem) USWL (hr/w)
3 2 75 50
Description

Metallurgy is a domain of materials science and engineering that studies the physical and chemical
behavior of metallic elements, their inter-metallic compounds, and their mixtures, which are known as
alloys. Metallurgy encompasses both the science and the technology of metals; that is, the way in which
science is applied to the production of metals, and the engineering of metal components used in
products for both consumers and manufacturers. This course deals with study the following subject:
Internal Structure of Metals, Equilibrium states of binary systems, Phases in alloy system Properties of
Metals and Alloy: Mechanical deformation and recrystallization Ferrous Alloy (Iron-Carbon): Fe-C
equilibrium diagram, Carbon steel classification and applications, Cast iron and applications, Heat
treatment of Metals, TTT, CCT diagrams, Fracture, classification and types, creep, Characteristics of
Materials . Also this course covers study Composite materials, proper Selection of materials to
automotive components, Coating and corrosion resistance.

15
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Code Course/Module Title ECTS Semester
UOBAB0302031 English Language Il 4 3

Class (hr./w) Lect/semn SSWL (hr/sem) USWL (hr/w)
2 2 44 56
Description

History and Global Reach: English originated from the Germanic tribes in England and has evolved over centuries
through various influences, including Latin, French, and other languages. Due to the expansion of the British
Empire and later the global influence of the United States, English has become the most widely spoken second
language worldwide.

Vocabulary and Grammar: English vocabulary is vast and diverse, drawing from different sources and languages. It
consists of words, phrases, idioms, and expressions that are constantly evolving and adapting. English grammar
follows a subject-verb-object word order, although it does have exceptions and flexible structures.

Phonetics and Pronunciation: English has a complex phonetic system with a wide range of sounds and accents.
Pronunciation varies among different English-speaking regions, such as American English, British English,
Australian English, etc. There are also variations in intonation and stress patterns.

Writing Systems: English uses the Latin alphabet, consisting of 26 letters. It employs a combination of uppercase
and lowercase letters, punctuation marks, and other symbols for writing and communication. Spelling can be
challenging due to inconsistencies in English orthography.

Varieties and Dialects: English exhibits a great deal of variation, both regionally and culturally. Different countries
and regions have their own distinct dialects, accents, and vocabulary. Examples include American English, British
English, Canadian English, Indian English, and many more.

Business and Academic Language: English is commonly used in the business world and academia. Many
international conferences, research publications, and academic programs are conducted in English. Proficiency in
English is often a requirement for global employment opportunities and higher education.

Influence on Other Languages: English has had a significant impact on other languages through loanwords,
cultural exchanges, and the dominance of English-speaking media. Many non-English languages incorporate
English terms and expressions in their vocabulary.

Global Communication: English serves as a common language for international communication, enabling people
from different linguistic backgrounds to interact and understand one another. It facilitates cross-cultural
understanding, trade, and diplomacy.

Literature and Cultural Significance: English literature has a rich tradition and includes renowned authors and
works from different periods. English-language literature has made substantial contributions to world literature
and is studied and appreciated globally.

Online and Digital Communication: The rise of the internet and digital technology has further increased the
prevalence and influence of the English language. English dominates online platforms, social media, and digital
content, making it an essential skill for participating in the digital age

17



Code Course/Module Title ECTS Semester
UOBAB0302032 Engineering Mathematics | 4 3

Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 1 47 53
Description

Calculus: Calculus forms the basis of engineering mathematics. It includes differential calculus, which deals with
rates of change and derivatives, and integral calculus, which focuses on accumulation and integration. Concepts
such as limits, derivatives, integrals, and differential equations are used to model and analyze engineering
systems.

Linear Algebra: Linear algebra is the study of vector spaces, matrices, and linear transformations. It is widely used
in engineering for solving systems of linear equations, eigenvalue problems, and matrix operations. Linear
algebra provides tools for analyzing and manipulating multidimensional data and systems

Differential Equations: Differential equations are equations that involve derivatives or differentials of an
unknown function. They are extensively used in engineering to model and solve problems related to dynamic
systems, vibrations, fluid flow, heat transfer, and more. Engineering mathematics covers both ordinary
differential equations (ODEs) and partial differential equations (PDEs).

Complex Analysis: Complex analysis deals with functions of complex numbers. It is employed in engineering for
analyzing and solving problems related to electric circuits, signal processing, control systems, and fluid dynamics.
Complex analysis provides insights into the behavior of functions in the complex plane.

Probability and Statistics: Probability theory and statistics are essential in engineering for analyzing uncertainty,
making predictions, and designing experiments. Concepts such as probability distributions, statistical inference,
hypothesis testing, and regression analysis are used to analyze data, assess risk, and make informed decisions.
Numerical Methods: Numerical methods involve using computational algorithms to solve mathematical problems
that cannot be solved analytically. Numerical techniques, such as numerical integration, numerical
differentiation, and numerical solution of differential equations, are used to obtain approximate solutions to
engineering problems.

Fourier Analysis: Fourier analysis is used to decompose complex waveforms into simpler sinusoidal components.
It has applications in signal processing, image processing, data compression, and communication systems. Fourier
series and Fourier transforms are utilized to analyze and manipulate signals and data in the frequency domain.
Optimization: Optimization techniques are employed to find the best possible solution among a set of
alternatives. Engineering mathematics covers optimization algorithms and methods, such as linear programming,
nonlinear programming, and constrained optimization. Optimization is used to optimize system performance,
resource allocation, and decision-making in engineering.

Numerical Linear Algebra: Numerical linear algebra focuses on solving linear algebraic problems using numerical
methods and algorithms. It includes techniques for solving large systems of linear equations, eigenvalue
problems, least squares problems, and matrix factorizations. Numerical linear algebra is crucial for engineering
simulations and computations.

18



Code Course/Module Title ECTS Semester
UOBAB0302033 Strength of Materials 7 3

Class (hr/w) Lab/ Tutor SSWL (hr/sem) USWL (hr/w)
4 3 103 72
Description

Stress and Strain: Understand the concepts of stress and strain, which are fundamental parameters used to
describe the internal behavior of materials under loading. Study different types of stresses, such as axial, shear,
and bending, and their corresponding strains.

Mechanical Properties of Materials: Gain knowledge of the mechanical properties of materials, including
elasticity, plasticity, yield strength, ultimate strength, modulus of elasticity, and ductility. Learn how these
properties influence the material's response to applied loads.

Axial Loading: Study the behavior of materials subjected to axial loads, such as tension and compression. Analyze
the stress and strain distribution, deformation, and failure mechanisms in simple structural members, such as
rods, columns, and cables.

Bending and Flexural Analysis: Learn about the behavior of materials under bending loads, such as beams and
shafts. Analyze the stress and strain distribution, deflection, and failure modes in beams of different cross-
sectional shapes and support conditions.

Torsion: Study the behavior of materials subjected to torsional loads, such as shafts and twist rods. Analyze the
stress and strain distribution, deformation, and failure mechanisms in torsion ally loaded members.

Shear and Bearing Stress: Understand the behavior of materials under shear and bearing loads. Analyze the
stress and strain distribution, shear flow, and failure modes in various structural elements, such as rivets, bolts,
and welds.

Buckling and Stability: Explore the stability of structural members and the phenomenon of buckling. Understand
the critical load at which a member may buckle and the different modes of buckling, such as Euler buckling and
column buckling.

Stress Transformation and Mohr's Circle: Learn about stress transformation in two and three dimensions and the
graphical representation of stress states using Mohr's circle. Understand how to determine principal stresses,
maximum shear stress, and stress invariants.

Failure Theories: Study different failure theories used to predict the failure of materials under specific loading
conditions. Explore theories such as maximum normal stress theory, maximum shear stress theory, and the von
Mises yield criterion.

Strain Energy and Deflection: Analyze the energy absorbed by a material and the deflection of structural
members under load. Understand the concept of strain energy and its relationship to the material's behavior and
the work done on the structure.

19



Code Course/Module Title ECTS Semester
UOBAB0302034 Fluid Mechanics 6 3

Class (hr/w) Lab/ Tutor SSWL (hr/sem) USWL (hr/w)
3 3 89 61
Description

Fluid Properties: Understand the fundamental properties of fluids, including density, viscosity, pressure,
temperature, and surface tension. Study how these properties affect fluid behavior and flow characteristics.

Fluid Statics: Explore the behavior of fluids at rest and analyze the distribution of pressure within a fluid. Learn
about hydrostatic forces, buoyancy, stability of floating bodies, and applications such as dams and manometers.
Fluid Dynamics: Study the motion and behavior of fluids in motion. Analyze fluid flow patterns, velocity
distribution, and pressure gradients. Understand the principles of conservation of mass, momentum, and energy
in fluid flow.

Fluid Flow Measurements: Learn about various techniques and instruments used to measure fluid flow rates,
velocities, and pressures. Explore devices such as flowmeters, Pitot tubes, and pressure transducers.

Bernoulli's Equation: Understand Bernoulli's equation, which describes the relationship between fluid pressure,
velocity, and elevation. Apply the equation to analyze fluid flow in pipes, nozzles, and other flow systems.
Reynolds Number and Flow Regimes: Study the concept of Reynolds number, which characterizes the type of flow
(laminar or turbulent) based on fluid velocity, density, viscosity, and characteristic length. Understand the
transition between laminar and turbulent flow regimes.

Pipe Flow: Analyze the behavior of fluids in pipes and ducts. Study topics such as flow resistance, friction losses,
head loss, and pipe network analysis. Explore flow distribution, flow measurement, and pump selection in pipe
systems.

Boundary Layer Theory: Understand the concept of boundary layers, which form near solid surfaces in fluid flow.
Study laminar and turbulent boundary layers, boundary layer separation, and their effects on drag and heat
transfer.

Fluid Forces on Immersed Bodies: Explore the forces exerted by fluids on objects immersed in them. Study topics
such as drag, lift, and their applications in designing vehicles, aircraft, and other objects moving through fluids.
Computational Fluid Dynamics (CFD): Gain knowledge of numerical methods and computer simulations used to
analyze and predict fluid flow behavior. Learn to use CFD software to model and simulate complex fluid flow
phenomena.
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Code Course/Module Title ECTS Semester
UOBAB0302034 Mechanical Drawing, | with 6 3

Solid Works
Lab (hr/w) Prac. SSWL (hr/sem) USWL (hr/w)
2 3 76 74
Description

2D Sketching: In SolidWorks, the design process often begins with 2D sketching. The software provides tools to
create 2D sketches by drawing lines, arcs, circles, and other basic geometric shapes. These sketches serve as the
foundation for creating 3D models.

Parametric Modeling: SolidWorks is a parametric modeling software, which means that it allows you to create
models that are driven by dimensions and relationships. You can define dimensions, constraints, and relationships
within the sketch to control the size, shape, and behavior of the model.

3D Modeling: Using SolidWorks, you can extrude, revolve, sweep, loft, and perform other operations to transform
2D sketches into 3D models. The software provides a wide range of tools and features to create complex
geometries, add fillets and chamfers, and incorporate features like holes, threads, and ribs.

Assemblies: SolidWorks enables the creation of assemblies, which are collections of multiple components that fit
together to form a mechanical system. You can define relationships between parts, such as mates (e.g.,
coincident, concentric, parallel), to ensure proper fit and movement between components.

Exploded Views: With SolidWorks, you can easily create exploded views of assemblies to illustrate the relationship
and positioning of components. Exploded views help in understanding the assembly process and identifying
individual parts.

Detailed Drawings: SolidWorks allows the creation of detailed engineering drawings from 3D models. You can
generate 2D drawings with accurate dimensions, annotations, and tolerances. The software provides tools for
adding dimensions, geometric tolerances, section views, and other annotations to the drawing.

Bill of Materials (BOM): SolidWorks can automatically generate a bill of materials (BOM) from an assembly. The
BOM lists the components and quantities required to build the assembly. It provides a structured overview of the
parts needed and can be used for procurement and manufacturing purposes.

Rendering and Visualization: SolidWorks offers rendering capabilities to create realistic images of your 3D models.
You can apply materials, textures, lighting, and background settings to enhance the visual representation of your
designs.

Simulation and Analysis: SolidWorks includes simulation tools that allow you to analyze the behavior and
performance of your designs. You can perform structural analysis, motion analysis, thermal analysis, and more to
evaluate factors like stress, deformation, and motion within your mechanical systems.

File Formats and Collaboration: SolidWorks supports various file formats for sharing and collaboration, including
native SolidWorks files, STEP, IGES, and STL. This enables you to work with other CAD software users and
exchange designs with manufacturing and prototyping facilities.
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Code Course/Module Title ECTS Semester
UOBAB0302036 Automobiles Technology | 3 3

Class (hr/w) Prac SSWL (hr/sem) USWL (hr/w)
1 2 45 30
Description

1. Engine and Powertrain: The heart of an automobile is its engine, which converts fuel (usually gasoline or diesel)
into mechanical energy. Engine technology has evolved significantly over the years, with advancements in
efficiency, power output, and emission control. Powertrain systems encompass components such as
transmissions, differentials, and drivelines that transfer power from the engine to the wheels.

2. Fuel Systems: Automobiles use various fuel systems to deliver fuel to the engine, including carburetors and fuel
injection systems. Fuel efficiency and emission control have become crucial aspects of modern fuel systems,
leading to the development of electronic fuel injection systems and hybrid/electric vehicle technologies.

3. Chassis and Suspension: The chassis provides the framework and structural support for the vehicle. It includes
components such as the frame, body panels, and suspension systems that ensure stability, handling, and comfort.
Suspension systems consist of springs, shock absorbers, and linkages that absorb road shocks and maintain tire
contact for improved control and ride quality.

4. Braking Systems: Braking technology is essential for vehicle safety. Traditional braking systems utilize hydraulic
mechanisms to transfer force from the driver's input to the wheels. Anti-lock braking systems (ABS) and electronic
stability control (ESC) are advanced technologies that enhance braking performance and vehicle stability during
emergency maneuvers.

5. Electrical and Electronics: Automobiles increasingly rely on sophisticated electrical and electronic systems for
various functions. These include ignition systems, lighting (headlights, taillights, etc.), instrument clusters,
entertainment systems, navigation systems, and advanced driver-assistance systems (ADAS) like adaptive cruise
control, lane-keeping assist, and collision warning.

6. Safety Systems: Automobile technology prioritizes safety features such as seatbelts, airbags, crumple zones,
and reinforced structures to protect occupants in the event of a collision. Advanced safety technologies like lane
departure warning, blind-spot detection, and automatic emergency braking contribute to accident prevention and
mitigation.

7. Connectivity and Telematics: Modern vehicles often incorporate connectivity features that enable integration
with smartphones, wireless communication, and internet-based services. Telematics systems provide
functionalities like GPS navigation, remote diagnostics, vehicle tracking, and emergency services.

8. Environmental Considerations: Automobile technology aims to reduce the environmental impact of vehicles.
This involves developing cleaner and more efficient engines, promoting alternative fuel options (electric, hybrid,
hydrogen), and implementing emission control measures such as catalytic converters and particulate filters.
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Code Course/Module Title ECTS Semester
UOBAB0302041 Computer Programming 3 4

Class (hr/w) Lab SSWL (hr/sem) USWL (hr/w)
1 2 44 31
Description

Programming Languages: Programming languages are used to write code and communicate instructions to
computers. There are various programming languages available, each with its own syntax and rules. Popular
programming languages include Python, Java, C++, JavaScript, Ruby, and many more. Different languages are
suited for different types of applications and have different levels of complexity.

Syntax and Semantics: Programming languages have specific syntax and rules that govern how code should be
written. Syntax refers to the structure and grammar of the language, while semantics define the meaning and
behavior of the code. Following the correct syntax and semantics is essential for writing valid and functional code.
Variables and Data Types: Variables are used to store and manipulate data in computer programs. They can hold
different types of data, such as numbers, strings (text), Boolean values (true/false), and more. Each programming
language has its own set of data types and rules for declaring and using variables.

Control Structures: Control structures allow programmers to control the flow of execution in a program. Common
control structures include conditionals (if-else statements, switch statements), loops (for loops, while loops), and
branching (function calls, return statements). Control structures determine which sections of code are executed
based on certain conditions or criteria.

Functions and Procedures: Functions and procedures are reusable blocks of code that perform specific tasks. They
help in organizing and modularizing code by breaking it down into smaller, manageable units. Functions can take
inputs (parameters) and produce outputs (return values) to perform specific operations.

Algorithms and Problem Solving: Algorithms are step-by-step procedures or sets of rules for solving a specific
problem. They form the core of computer programming by providing a logical and systematic approach to
problem-solving. Understanding algorithms and applying problem-solving techniques is crucial for writing efficient
and optimized code.

Debugging and Troubleshooting: Debugging is the process of finding and fixing errors or bugs in a program.
Programming often involves testing and identifying issues in code, such as logical errors, syntax errors, or runtime
errors. Debugging tools and techniques help programmers locate and resolve these issues to ensure the correct
functioning of the program.

Software Development Tools: There are numerous software development tools available to assist programmers in
writing, testing, and debugging code. Integrated Development Environments (IDEs) provide an integrated
environment for writing, running, and managing code. They often include features such as code editors, syntax
highlighting, debugging tools, and version control systems.

Object-Oriented Programming (OOP): Object-Oriented Programming is a programming paradigm that organizes
code around objects and their interactions. It focuses on encapsulating data and behavior within objects, allowing
for modular and reusable code. OOP principles include concepts such as classes, objects, inheritance,
polymorphism, and encapsulation.

Continuous Learning and Adaptation: Computer programming is a rapidly evolving field, with new languages,
frameworks, and technologies emerging regularly. Successful programmers embrace continuous learning and
adaptation to stay up to date with the latest trends, best practices, and advancements in the field.
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Code Course/Module Title ECTS Semester
UOBAB0302042 Modern Vehicle Technology 4 4

Class (hr/w) Prac. SSWL (hr/sem) USWL (hr/w)
2 2 59 41
Description

1. Advanced Driver Assistance Systems (ADAS): ADAS technologies are designed to assist drivers and enhance
safety on the road. These systems include features such as adaptive cruise control, lane-keeping assist, automatic
parking, forward collision warning, and pedestrian detection. ADAS technologies utilize sensors, cameras, radar,
and sophisticated algorithms to detect and respond to potential hazards.

2. Infotainment Systems: Infotainment systems in automobiles provide a combination of information and
entertainment features. These systems integrate audio, video, and communication functionalities to offer
navigation, multimedia playback, hands-free calling, smartphone integration, and internet connectivity.
Touchscreens, voice recognition, and gesture control interfaces are commonly used to interact with infotainment
systems.

3. Vehicle-to-Vehicle (V2V) and Vehicle-to-Infrastructure (V21) Communication: V2V and V2| communication
technologies enable vehicles to communicate with each other and with the surrounding infrastructure. This
facilitates the exchange of important safety-related information, such as traffic conditions, potential hazards, and
road alerts. V2V and V2I communication systems contribute to improved traffic management and collision
prevention.

4, Lightweight Materials: Automobile technology strives to reduce the weight of vehicles to enhance fuel
efficiency and reduce emissions. Lightweight materials such as high-strength steel, aluminum, carbon fiber
composites, and polymer composites are used in vehicle construction. These materials offer a balance between
strength, safety, and weight reduction.

5. Energy Efficiency and Alternative Propulsion: With a growing focus on sustainability, automobile technology
explores alternative propulsion systems. Electric vehicles (EVs) use electric motors powered by batteries or fuel
cells to achieve zero-emission mobility. Hybrid vehicles combine internal combustion engines with electric motors
to enhance fuel efficiency. Additionally, advancements in regenerative braking and energy management systems
contribute to energy conservation.

6. Autonomous Driving: The development of autonomous vehicles aims to enable self-driving cars capable of
operating without human intervention. Autonomous driving technology involves a combination of sensors,
cameras, lidar, radar, GPS, and advanced algorithms to perceive the environment, make decisions, and control the
vehicle. Autonomous vehicles have the potential to enhance road safety, traffic flow, and mobility services.

7. Manufacturing and Automation: Automobile technology extends to the manufacturing process itself.
Automated assembly lines and robotics play a significant role in efficient and precise vehicle production. Robotics
and automation help improve manufacturing quality, reduce costs, and increase productivity
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Code Course/Module Title ECTS Semester
UOBAB0302043 Engineering Mathematics I 7 4

Class (hr/w) Tutor SSWL (hr/sem) USWL (hr/w)
2 1 47 53
Description

Vector Calculus: Vector calculus extends the concepts of differentiation and integration to vector-valued
functions. It includes topics such as vector fields, line integrals, surface integrals, and the fundamental theorems
of vector calculus (such as Green's theorem, Stokes' theorem, and the divergence theorem). Vector calculus is
important for understanding and analyzing fields like electromagnetics, fluid dynamics, and heat transfer.
Differential Equations: Building on the basics of ordinary differential equations (ODEs) covered in Engineering
Mathematics |, Engineering Mathematics Il delves into more advanced topics. This may include higher-order linear
ODEs, systems of linear ODEs, Laplace transforms, series solutions, and applications of differential equations in
engineering, such as vibrations, circuits, and control systems.

Complex Analysis: Complex analysis focuses on functions of complex numbers. It covers topics such as complex
differentiation, contour integration, Cauchy's theorem, and residue theory. Complex analysis is applicable in
various engineering fields, including signal processing, control systems, and electrical engineering.

Fourier Series and Transforms: Fourier series and Fourier transforms are used to analyze periodic and non-
periodic signals and functions. Engineering Mathematics Il explores the Fourier series representation of periodic
functions, Fourier transforms for non-periodic functions, and their applications in signal processing,
communications, and image analysis.

Partial Differential Equations (PDEs): PDEs are equations involving partial derivatives and are used to describe
phenomena involving multiple independent variables. Engineering Mathematics Il introduces various types of
PDEs, such as heat equations, wave equations, and Laplace's equation. It covers techniques for solving these
equations, including separation of variables, Fourier series methods, and numerical methods.

Probability and Statistics: Probability and statistics play a crucial role in engineering for analyzing uncertainty,
making predictions, and data analysis. Engineering Mathematics || may cover topics such as probability
distributions, random variables, statistical inference, hypothesis testing, regression analysis, and design of
experiments. These concepts are valuable for engineering research, quality control, and decision-making.
Numerical Methods: Numerical methods involve using computational algorithms to approximate solutions to
mathematical problems that cannot be solved analytically. Engineering Mathematics Il may introduce numerical
techniques for solving differential equations, systems of equations, interpolation, numerical integration, and
numerical optimization. These methods are essential for solving complex engineering problems and conducting
simulations.

Linear Algebra: Linear algebra concepts may be further expanded in Engineering Mathematics Il. This may include
eigenvalues and eigenvectors, diagonalization of matrices, applications of linear algebra in solving differential
equations and systems of equations, and advanced topics such as singular value decomposition and least squares
methods.

Transform Methods: In addition to Fourier transforms, other transform methods may be covered in Engineering
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Mathematics Il. This could include Laplace transforms, Z-transforms, and their applications in solving differential
equations, analyzing control systems, and signal processing.

Code Course/Module Title ECTS Semester
UOBAB0302044 Engineering Mechanics 7 4

(Dynamics)
Class (hr/w) Tutor SSWL (hr/sem) USWL (hr/w)
4 2 89 86
Description

Kinematics: Kinematics is concerned with the description of motion without considering the causes of motion. It
involves the study of position, velocity, and acceleration of particles and rigid bodies. Concepts such as
displacement, speed, and trajectory are analyzed to understand the motion of objects.

Particle Dynamics: Particle dynamics deals with the motion of individual particles and involves the application of
Newton's laws of motion. It focuses on analyzing the forces acting on particles and determining their resulting
motion, including linear motion, projectile motion, and circular motion.

Newton's Laws of Motion: Newton's laws of motion form the foundation of Engineering Mechanics (Dynamics).
These laws describe the relationship between the motion of an object and the forces acting upon it. Newton's first
law states that an object at rest will remain at rest, and an object in motion will continue moving with a constant
velocity unless acted upon by an external force. Newton's second law relates the net force acting on an object to
its mass and acceleration. Newton's third law states that for every action, there is an equal and opposite reaction.
Equations of Motion: Equations of motion are mathematical expressions that relate the position, velocity,
acceleration, and time for objects in motion. These equations, derived from Newton's laws, are used to solve
problems involving the motion of particles and rigid bodies.

Work and Energy: Work and energy concepts are extended to Engineering Mechanics (Dynamics) to analyze the
effects of forces and motion on the energy of a system. The work-energy principle states that the work done on
an object is equal to the change in its kinetic energy. This principle is used to analyze the transfer and
transformation of energy in mechanical systems.

Impulse and Momentum: Impulse and momentum principles are used to analyze the effects of forces acting over
a period of time on the motion of objects. Impulse is the product of force and time, and the change in momentum
of an object is equal to the impulse applied to it. These principles are applied to collisions and impact analysis.
Rotational Motion: Engineering Mechanics (Dynamics) also includes the study of rotational motion. It involves the
analysis of forces, torques, moments of inertia, angular velocity, and angular acceleration of rotating bodies.
Concepts such as rotational equilibrium, angular momentum, and conservation of angular momentum are
examined.

Vibrations: Vibrations are the periodic oscillations or motions of bodies about their equilibrium positions.
Engineering Mechanics (Dynamics) explores the principles of vibrations, including single-degree-of-freedom
systems, natural frequencies, damping, and resonance.

Planar Motion: Planar motion refers to the motion that occurs in a single plane. Engineering Mechanics
(Dynamics) focuses on analyzing the motion of objects in a two-dimensional plane, considering both translational
and rotational motion.

27



Applications: Engineering Mechanics (Dynamics) is applied to various engineering fields, such as mechanical
engineering, civil engineering, aerospace engineering, and robotics. It is used to analyze and design systems
involving moving parts, such as machinery, vehicles, structures, and mechanisms.

Code Course/Module Title ECTS Semester
UOBAB0302045 Thermodynamics 7 4

Class (hr/w) Lect/Tutor SSWL (hr/sem) USWL (hr/w)
4 4 117 58
Description

Energy: Thermodynamics revolves around the concept of energy, which is the capacity to do work or cause
change. The two main forms of energy in thermodynamics are kinetic energy (energy of motion) and potential
energy (energy associated with position or state). Thermodynamics analyzes how energy is transferred and
converted between different forms.

Laws of Thermodynamics: The laws of thermodynamics are fundamental principles that govern energy and heat
transfer. They provide the foundation for understanding and analyzing thermodynamic systems. The laws of
thermodynamics are:

a. First Law of Thermodynamics (Law of Energy Conservation): It states that energy cannot be created or
destroyed; it can only be transferred or transformed from one form to another. The total energy of a system and
its surroundings remains constant.

b. Second Law of Thermodynamics: The second law deals with the concept of entropy, which is a measure of the
degree of disorder or randomness in a system. It states that in natural processes, the entropy of an isolated
system tends to increase over time. It also defines the concept of heat flow from higher temperature regions to
lower temperature regions (entropy increase).

c. Third Law of Thermodynamics: The third law states that as the temperature approaches absolute zero (0 Kelvin
or -273.15 degrees Celsius), the entropy of a pure, perfect crystalline substance becomes zero. It provides a
reference point for measuring entropy values.

Thermodynamic Systems and Processes: Thermodynamics examines systems, which can be defined as a specific
region of space or a particular object or substance under consideration. Systems can be classified as open
(exchanges both energy and matter with the surroundings), closed (exchanges energy but not matter with the
surroundings), or isolated (no exchange of energy or matter with the surroundings).

Thermodynamic processes describe the transformations that a system undergoes. Common processes include
isothermal (constant temperature), adiabatic (no heat transfer), isobaric (constant pressure), and isochoric
(constant volume) processes.

Properties of Substances: Thermodynamics studies the properties of substances, including temperature, pressure,
volume, and specific heat. These properties play a crucial role in determining the behavior and state of a system.
Equations of state, such as the ideal gas law, relate these properties in different thermodynamic situations.
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Heat and Work: Heat and work are two forms of energy transfer in thermodynamics. Heat transfer is the transfer
of thermal energy between a system and its surroundings due to a temperature difference. Work is the transfer of
energy that results from the application of a force over a distance. Thermodynamics examines the mechanisms
and calculations involved in heat transfer and work done on or by a system.

Thermodynamic Equilibrium: Thermodynamic equilibrium refers to a state in which the properties of a system
remain constant over time, indicating a balance between energy and matter. Equilibrium conditions provide
valuable insights into the behavior and stability of thermodynamic systems.

Thermodynamic Cycles: Thermodynamic cycles are processes that return a system to its initial state after
undergoing a series of transformations. Common examples include the Carnot cycle, Rankine cycle, and
refrigeration cycles. These cycles are fundamental in energy conversion systems, such as heat engines and power
plants.

Applications: Thermodynamics finds wide-ranging applications in engineering and science. It is crucial in areas
such as power generation, refrigeration and air conditioning, chemical reactions and processes, combustion
engines, materials science, and environmental studies.

Code Course/Module Title ECTS Semester
UOBAB0302046 Mechanical Drawing Il 5 4

Class (hr/w) Lab SSWL (hr/sem) USWL (hr/w)
1 3 62 63
Description

Orthographic Projection: Orthographic projection is a technique used to represent a three-dimensional object on
a two-dimensional plane. Mechanical Drawing Il further explores orthographic projection, including the creation
of multiple views (front view, top view, side view, etc.) of an object and the use of projection lines, auxiliary views,
and section views to provide additional information and details.

Dimensioning and Tolerancing: Dimensioning is the process of adding accurate and clear measurements to a
technical drawing. Mechanical Drawing Il delves into more complex dimensioning techniques, including the use of
different types of dimensions (linear, angular, radial, etc.), tolerances, and geometric dimensioning and
tolerancing (GD&T) symbols. Proper dimensioning is crucial for ensuring accurate manufacturing and assembly of
the designed object.

Sectional Views: Sectional views are used to show the internal details of an object by cutting it along a plane and
displaying the cross-sectional view. Mechanical Drawing Il covers the creation and interpretation of sectional
views, including full sections, half sections, offset sections, revolved sections, and broken-out sections.

Assembly Drawings: Assembly drawings are used to represent how multiple components come together to form a
complete product or system. In Mechanical Drawing Il, you may learn techniques for creating assembly drawings,
including exploded views, detailed part drawings, and bill of materials (BOM) for identifying and labeling
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components.

Threads and Fasteners: Mechanical Drawing Il explores the representation of threaded components, such as bolts,
screws, and nuts. It covers the use of standard thread representation, thread callouts, and thread specifications.
Additionally, the drawing of fasteners, such as washers, pins, and rivets, may be covered.

Surface Finish and Symbols: Surface finish symbols are used to indicate the desired surface texture or roughness
of a part. Mechanical Drawing Il may include the interpretation and application of surface finish symbols according
to standard industry practices, such as the ISO 1302 standard.

Geometric Constructions: Mechanical Drawing Il may involve geometric constructions and techniques for
accurately creating complex shapes, curves, and angles using a compass, ruler, and other drafting tools. This
includes constructing tangents, bisecting angles, dividing lines, and other geometric operations.

CAD (Computer-Aided Design): Mechanical Drawing Il may introduce the use of computer-aided design (CAD)
software for creating technical drawings. Students may learn how to use CAD tools and commands to create,
modify, annotate, and manage technical drawings efficiently. This includes understanding layer management,
dimensioning tools, and generating different views and sections automatically.
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Code Course/Module Title ECTS Semester
UOBAB0302051 Tribology and Automobiles lubricants 3 5

Class (hr/w) Tutor SSWL (hr/sem) USWL (hr/w)
2 1 45 30
Description

Friction and Wear: Friction is the resistance encountered when two surfaces slide or attempt to slide against each
other. Wear refers to the progressive loss of material from the surfaces in contact. Tribology studies the
mechanisms of friction and wear, aiming to minimize their detrimental effects on automotive components.
Understanding the factors influencing friction and wear allows engineers to design and select appropriate materials
and lubrication systems.

Lubrication: Lubrication is the process of introducing a lubricant between two surfaces to reduce friction and wear.
In the automotive context, lubrication is crucial for various components, including engines, transmissions,
differentials, wheel bearings, and other moving parts. Lubricants form a thin film between surfaces, providing a
protective barrier and allowing smooth sliding or rolling motion. They also help dissipate heat and carry away
contaminants.

Types of Lubricants: Automobile lubricants come in various forms, such as oils, greases, and solid lubricants. Oil-
based lubricants, including engine oils, transmission fluids, and hydraulic oils, are commonly used in automobiles.
Greases, which are semi-solid lubricants consisting of a base oil thickened with a soap or other additives, find
applications in wheel bearings, chassis components, and other areas requiring higher viscosity and extended
lubrication intervals. Solid lubricants, such as graphite and molybdenum disulfide, are used in specialized
applications or in combination with other lubricants to enhance performance.

Lubricant Properties: Lubricants possess specific properties that are critical for their performance. These properties
include viscosity, which determines the lubricant's resistance to flow; viscosity index, indicating its resistance to
viscosity changes with temperature; pour point, the lowest temperature at which the lubricant can flow; flash point,
the temperature at which it emits vapors to form a flammable mixture; and oxidation resistance, which affects the
lubricant's lifespan and degradation under high temperatures.

Lubricant Additives: Lubricants often contain additives to enhance their performance and provide additional
benefits. Additives can improve lubricant stability, oxidation resistance, viscosity-temperature characteristics, anti-
wear properties, corrosion protection, detergency, and dispersancy. They are carefully formulated to meet the
specific requirements of automotive applications and optimize the lubrication performance of the lubricants.
Tribological Challenges in Automobiles: Automobiles face various tribological challenges due to the complex and
dynamic nature of their components. For example, engine components, such as pistons, cylinders, and valves,
experience high temperatures, pressures, and sliding speeds, requiring lubricants with exceptional heat resistance
and anti-wear properties. Transmission systems require lubricants that offer good shear stability and protect
against wear and pitting. Wheel bearings need greases with high load-carrying capacity and water resistance.
Advancements in Tribology: Ongoing research and advancements in tribology aim to improve automotive
lubricants and reduce friction and wear in automobile components. This includes developing new lubricant
formulations, exploring nano-scale lubrication techniques, studying surface coatings, and optimizing surface
textures to enhance tribological performance and efficiency.
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Code Course/Module Title ECTS Semester
UOBAB0302052 Engineering Analyses 5 5

Class (hr/w) Tutor SSWL (hr/sem) USWL (hr/w)
3 1 60 65
Description

Problem Formulation: Engineering analysis begins with clearly defining the problem or objective. This involves
understanding the system or component under investigation, identifying the key variables and parameters, and
determining the desired outcomes or performance criteria. Proper problem formulation sets the foundation for the
subsequent analysis.

Mathematical Modeling: Engineering analysis often involves creating mathematical models that describe the
behavior and characteristics of the system or component. Models may be based on physical laws, empirical
relationships, statistical data, or a combination of these. Mathematical modeling enables engineers to represent the
system in a quantifiable form, allowing for analysis and prediction of its performance.

Analytical Methods: Analytical methods involve solving mathematical equations or applying analytical techniques
to derive solutions or insights. These methods can include calculus, differential equations, linear algebra,
probability theory, and statistics. Analytical approaches are particularly useful for solving well-defined problems
with known mathematical relationships.

Computational Methods: Computational methods use computer algorithms and numerical techniques to solve
complex engineering problems that may not have analytical solutions. These methods involve approximating the
problem using numerical methods, such as finite element analysis (FEA), computational fluid dynamics (CFD),
and optimization algorithms. Computational methods allow engineers to simulate and analyze the behavior of
complex systems, perform parametric studies, and optimize designs.

Experimental Validation: Engineering analysis often involves validating the results obtained through mathematical
or computational methods with experimental data. This includes conducting physical experiments, measurements,
or testing on prototypes or real-world systems. Experimental validation helps ensure the accuracy and reliability of
the analysis and provides valuable insights into the real-world behavior of the system.

Sensitivity Analysis: Sensitivity analysis assesses the impact of variations or uncertainties in the input parameters
on the output or performance of the system. It helps identify the most influential parameters, evaluate the
robustness of the design or solution, and make informed decisions based on the sensitivity of the system to
different factors.

Optimization: Optimization techniques aim to find the best possible solution or design that meets specified
objectives or constraints. It involves systematically exploring the design space, varying the parameters, and
evaluating the performance to identify the optimal combination. Optimization methods can be used to improve
efficiency, minimize cost, maximize performance, or meet specific design requirements.

Decision Making: Engineering analysis provides valuable information and insights that support decision making in
engineering design and operations. By analyzing different alternatives, evaluating trade-offs, and considering
performance, cost, and other factors, engineers can make informed decisions to achieve desired outcomes.
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Code Course/Module Title ECTS Semester
UOBAB0302053 Internal Combustion Engines 6 5

Class (hr/w) Lab./Tutor SSWL (hr/sem) USWL (hr/w)
4 3 103 47
Description

Basic Operation: Internal combustion engines operate by burning a mixture of fuel and air inside a combustion
chamber. The combustion process releases energy in the form of high-pressure gases, which expand and drive a
piston within a cylinder. This motion is then converted into rotary motion through a crankshaft, generating
mechanical work.

Types of Internal Combustion Engines: There are two primary types of internal combustion engines: a. Spark-
Ignition Engines (SI): In SI engines, commonly known as gasoline engines, the fuel-air mixture is ignited by an
electric spark from a spark plug. The fuel is typically gasoline, but alternative fuels such as ethanol and
compressed natural gas (CNG) can also be used.

b. Compression-lgnition Engines (Cl): Cl engines, also called diesel engines, compress the air in the combustion
chamber to a high pressure and temperature. Fuel is injected into the hot, compressed air, causing spontaneous
ignition due to the heat of compression.

Engine Components: a. Cylinder: The cylinder is a cylindrical chamber where combustion occurs. It houses the
piston, valves, and spark plug or fuel injector.

b. Piston: The piston is a cylindrical component that moves up and down inside the cylinder. It is connected to the
crankshaft via a connecting rod and converts the pressure from combustion into reciprocating motion.

c. Valves: Valves control the flow of air and fuel into the cylinder and the exhaust gases out of the cylinder. They
include intake valves for air and fuel mixture intake and exhaust valves for expelling combustion byproducts.

d. Crankshaft: The crankshaft is a rotating shaft that converts the reciprocating motion of the piston into rotary
motion. It transfers the rotational energy to the transmission or other external devices.

e. Fuel System: The fuel system supplies the engine with the appropriate amount of fuel. It includes components
such as fuel pumps, injectors (for direct injection engines), carburetors (for older gasoline engines), and fuel tanks.
f. Ignition System: The ignition system generates the spark required to ignite the air-fuel mixture in SI engines. It
consists of components such as spark plugs, ignition coils, and control modules.

Combustion Process: In Sl engines, the fuel-air mixture is ignited by a spark from the spark plug, leading to a
flame front that propagates across the combustion chamber. In Cl engines, fuel is injected into the hot, compressed
air, leading to autoignition. The combustion process releases energy, resulting in an increase in pressure and
temperature, which forces the piston downward and drives the crankshaft.

Engine Efficiency and Emissions: Internal combustion engines are continually being optimized to improve their
efficiency and reduce emissions. Efficiency improvements are achieved through technologies like direct fuel
injection, turbocharging, variable valve timing, and downsizing. Emission control technologies, such as catalytic
converters and exhaust gas recirculation (EGR), help reduce harmful pollutants like nitrogen oxides (NOx) and
carbon monoxide (CO).

Alternative Powertrains: The rise of environmental concerns has led to the development of alternative powertrains
for transportation. These include hybrid vehicles, electric vehicles, and hydrogen fuel cell vehicles, which offer
reduced emissions and improved fuel efficiency compared to conventional internal combustion engines.
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Code Course/Module Title ECTS Semester
UOBAB0302054 Machine Elements Design | 6 5

(with CAD)
Class (hr/w) Lab./Tutor SSWL (hr/sem) USWL (hr/w)
3 3 88 62
Description

Design Methodology: The course introduces the fundamental principles and methodologies for designing machine
elements. This includes understanding design requirements, functional specifications, material selection, safety
factors, and design constraints. The design process involves identifying the loads and forces acting on the
components, analyzing stress and deflection, and ensuring the component meets performance criteria.

Design of Mechanical Components: The course covers the design of various machine elements commonly found in
mechanical systems, such as shafts, bearings, gears, belts, chains, springs, fasteners, and couplings. Students learn
about the selection criteria, design considerations, and sizing calculations for these components. The focus is on
designing components that can withstand the applied loads and provide the desired functionality and reliability.

Strength and Failure Analysis: Machine Elements Design | includes the analysis of stresses, strains, and
deformations in machine components. Students learn to calculate stresses under different loading conditions and
apply appropriate failure theories, such as the maximum shear stress theory or the von Mises criterion, to assess the
structural integrity of the components. The goal is to ensure that the components can handle the expected loads
without failure or excessive deformation.

Finite Element Analysis (FEA): The course may introduce the use of FEA software to analyze and validate the
design of machine elements. FEA allows for more detailed stress and deformation analysis by dividing the
component into smaller elements and solving the governing equations numerically. Students learn how to create
finite element models, apply boundary conditions, and interpret the results obtained from the analysis.

Computer-Aided Design (CAD): The integration of CAD software is a significant component of the course.
Students learn to use CAD tools to create 3D models of machine elements and assemble them into complete
systems. They learn techniques for creating parametric models, applying appropriate geometric and dimensional
constraints, generating engineering drawings, and performing virtual simulations to evaluate component
performance.

Design Documentation and Communication: Machine Elements Design | emphasizes the importance of effective
documentation and communication in engineering design. Students learn how to create clear and accurate
engineering drawings, including dimensioning, tolerancing, and detailing. They also develop skills in presenting
and communicating their design ideas and solutions effectively to technical audiences.

Design Considerations and Constraints: The course covers various design considerations and constraints, including
manufacturability, cost-effectiveness, serviceability, sustainability, and safety. Students learn to incorporate these
factors into their design decisions to create practical and viable solutions.

35



Code Course/Module Title ECTS Semester
UOBAB0302055 Theory of Machines 6 5

Class (hr/w) Lab/Tutor SSWL (hr/sem) USWL (hr/w)
3 3 88 62
Description

Kinematics: Kinematics is concerned with the study of motion, without considering the forces or torques that
cause it. In the Theory of Machines, kinematics deals with the analysis of the relative motion between machine
components, such as linkages, gears, cams, and mechanisms. It involves studying concepts such as displacement,
velocity, acceleration, and the relationship between these parameters for different machine elements.

Dynamics: Dynamics focuses on the study of forces and torques that cause motion. In the Theory of Machines,
dynamics involves the analysis of the forces and moments acting on machine components during their operation.
It includes the study of balancing, vibrations, impact, and power transmission. Understanding dynamics is crucial
for ensuring the proper functioning and stability of machines.

Mechanisms: Mechanisms are fundamental building blocks in machine design. They are combinations of rigid
bodies (links) connected by joints (kinematic pairs) that enable desired motion. The Theory of Machines studies
various types of mechanisms, such as four-bar linkages, gears, cam and follower systems, and slider-crank
mechanisms. Students learn about their configurations, kinematic analysis, and applications in practical machine
design.

Analysis and Design: The Theory of Machines provides tools and techniques for the analysis and design of
mechanical systems. Students learn methods to analyze and predict the motion, forces, and torques within
machines. This includes graphical techniques, such as velocity and acceleration diagrams, as well as analytical
methods, including the use of equations and mathematical models. The aim is to design machines that operate
efficiently, reliably, and safely.

Power Transmission: Power transmission is a critical aspect of machine design, and the Theory of Machines
explores various methods of transferring power from a source to the desired output. This includes the study of
gears, belt and pulley systems, chain drives, and other mechanisms used to transmit motion and torque. Students
learn about the selection, sizing, and design considerations for these power transmission elements.

Machine Dynamics and Vibrations: The Theory of Machines covers the analysis and control of machine dynamics
and vibrations. This involves studying the effects of unbalanced forces, harmonic motion, resonance, and
damping. Students learn techniques to minimize vibrations, enhance system stability, and reduce the potential for
failure due to dynamic forces.

Machine Performance and Optimization: The Theory of Machines also considers the performance and
optimization of machines. Students learn how to analyze machine efficiency, evaluate power losses, and optimize
designs for improved performance. This includes studying factors such as mechanical advantage, gear ratios,
energy conservation, and overall system efficiency.

Practical Applications: The Theory of Machines finds practical applications in various mechanical systems, such as
engines, vehicles, robotics, manufacturing equipment, and automation systems. Understanding the principles and
concepts of the Theory of Machines enables engineers to design, analyze, and optimize these systems to meet
specific requirements and achieve desired performance objectives.

36



Code Course/Module Title ECTS Semester

UOBAB0302056 Automotive Hydraulics and 4 5
Pneumatics Systems

Class (hr/w) Tutor SSWL (hr/sem) USWL (hr/w)

3 1 59 41

Description

Hydraulics Systems: Hydraulics systems use fluids, typically oil or hydraulic fluid, to transmit and control power.
They rely on the incompressibility of fluids to generate and transmit forces. In automotive applications, hydraulics
systems are commonly used in braking systems, power steering systems, and suspension systems.

a. Braking Systems: Hydraulic braking systems are widely used in automobiles. They use hydraulic pressure to
transfer force from the driver's input to the brakes, resulting in deceleration or stopping of the vehicle. The
system includes components such as master cylinders, brake lines, brake calipers, and wheel cylinders.

b. Power Steering Systems: Hydraulic power steering systems assist the driver in turning the wheels by using
hydraulic pressure. These systems employ a hydraulic pump driven by the engine to supply pressurized fluid to a
steering gear or rack, which helps reduce the effort required to turn the wheels.

c. Suspension Systems: Some automotive suspension systems, such as hydraulic suspension systems, use hydraulic
fluid to control the damping and provide a comfortable ride. These systems include hydraulic shock absorbers or
dampers that regulate the movement of the suspension components in response to road conditions.

Pneumatics Systems: Pneumatics systems use compressed air as the working fluid to transmit power and control
mechanical operations. Although less commonly used in automotive applications compared to hydraulics systems,
they are found in some specific functions.

a. Pneumatic Braking Systems: Pneumatic braking systems, also known as air brakes, are primarily used in heavy-
duty vehicles such as trucks and buses. Compressed air is used to actuate the braking system, providing reliable
and efficient braking performance.

b. Pneumatic Suspension Systems: Pneumatic suspension systems utilize compressed air to control the ride height
and stiffness of the vehicle's suspension. These systems can adjust the vehicle's height based on load conditions
and provide a smoother ride.

Components and Control: Both hydraulics and pneumatics systems in automotive applications consist of various
components to facilitate fluid power transmission and control.

a. Fluid Reservoirs: Reservoirs store the hydraulic fluid or compressed air used in the system.

b. Pumps or Compressors: Pumps or compressors generate the required fluid pressure or air pressure.

c. Valves: Valves control the flow and direction of fluid or air within the system. They can be used to activate or
deactivate specific functions.

d. Actuators: Actuators convert the fluid or air pressure into mechanical motion to perform desired tasks. In
automotive applications, actuators can be hydraulic cylinders or pneumatic cylinders that provide the required
force or movement.

e. Control Systems: Control systems, including sensors, electronic controllers, and human interfaces, are used to
monitor and regulate the operation of hydraulic and pneumatic systems in vehicles.
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Code Course/Module Title ECTS Semester

UOBAB0302061 Numerical Analysis (with 6 6

computer applications)
Class (hr/w) Lab./Tutor SSWL (hr/sem) USWL (hr/w)
2 3 75 75
Description

Numerical Methods: Numerical Analysis explores various numerical methods for solving mathematical problems
that are difficult or impossible to solve analytically. These methods include techniques for solving linear and
nonlinear equations, interpolation and approximation, numerical integration, numerical differentiation, and solving
ordinary and partial differential equations. Students learn the underlying principles, algorithms, and implementation
strategies for these methods.

Approximation and Interpolation: Numerical Analysis focuses on approximating functions or data sets using
interpolation techniques. Students learn methods such as polynomial interpolation, spline interpolation, and least
squares approximation. These techniques are used to estimate values between known data points or to represent
functions with simpler mathematical expressions.

Numerical Integration and Differentiation: The course covers numerical methods for approximating definite
integrals and derivatives of functions. Students learn techniques such as numerical quadrature (e.g., Simpson's rule,
Trapezoidal rule) and numerical differentiation schemes (e.g., finite difference approximations) to estimate these
mathematical operations.

Solving Systems of Equations: Numerical Analysis explores methods for solving systems of linear and nonlinear
equations. Students learn techniques such as Gaussian elimination, LU decomposition, iterative methods (e.g.,
Jacobi, Gauss-Seidel), and Newton-Raphson method for finding roots of equations. These methods are used to
solve complex mathematical models or engineering problems.

Ordinary and Partial Differential Equations: The course covers numerical techniques for solving ordinary
differential equations (ODEs) and partial differential equations (PDEs). Students learn methods such as Euler's
method, Runge-Kutta methods, finite difference methods, and finite element methods to approximate solutions of
differential equations that arise in various scientific and engineering fields.

Error Analysis: Numerical Analysis includes the study of error analysis and the evaluation of numerical methods.
Students learn about sources of error in numerical computations, such as truncation error and rounding error. They
understand techniques for assessing the accuracy and stability of numerical algorithms and how to quantify and
control errors in numerical solutions.

Computer Programming and Implementation: Numerical Analysis with computer applications emphasizes the
implementation of numerical methods using computer programming languages. Students learn to write computer
programs to apply numerical algorithms and solve mathematical problems. Common programming languages used
include MATLAB, Python, or C/C++. They gain hands-on experience in implementing numerical methods,
analyzing results, and visualizing data.

Application Areas: Numerical Analysis finds applications in various scientific and engineering fields. It is used to
solve complex mathematical models, simulate physical phenomena, optimize designs, perform data analysis, and
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make predictions. The course may include examples and exercises from areas such as physics, engineering, finance,

and computer graphics.

Code Course/Module Title ECTS Semester
UOBAB0302062 Heat Transfer 5 1

Class (hr/w) Lab./Tutor SSWL (hr/sem) USWL (hr/w)
3 3 88 62
Description

Conduction: Conduction is the transfer of heat through direct molecular collisions within a solid or between solids
in contact. In a solid material, heat flows from higher temperature regions to lower temperature regions. The rate
of heat conduction depends on the thermal conductivity of the material, the temperature gradient, and the cross-
sectional area. For example, a metal rod heated at one end will conduct heat along its length, gradually raising the
temperature throughout the rod.

Convection: Convection involves the transfer of heat through the movement of a fluid (liquid or gas). Convection
can be natural or forced. In natural convection, heat transfer occurs due to density differences caused by
temperature variations, leading to fluid movement. Forced convection, on the other hand, involves the use of
external means such as fans or pumps to circulate the fluid and enhance heat transfer. Convection plays a
significant role in applications such as cooling of electronic components, air conditioning systems, and fluid flow in
pipes.

Radiation: Radiation is the transfer of heat through electromagnetic waves. Unlike conduction and convection,
radiation does not require a medium and can occur in a vacuum. All objects with a temperature above absolute
zero emit thermal radiation. The rate of heat transfer by radiation depends on the temperature, surface area, and
emissivity of the objects involved. Examples of radiation heat transfer include the sun radiating heat to the Earth,
heat transfer between two objects separated by space, and thermal radiation emitted by heated surfaces.

Code Course/Module Title ECTS Semester
UOBAB0302063 Aerodynamics 3 6

Class (hr/w) Tutor SSWL (hr/sem) USWL (hr/w)
2 1 45 30

Description

Fluid Mechanics: Aerodynamics is a branch of fluid mechanics that specifically focuses on the behavior of air. It
involves studying the properties of air, such as density, pressure, temperature, and velocity, and their interactions
with solid objects. Fluid mechanics principles, such as conservation of mass, momentum, and energy, are applied to
analyze the flow of air around objects.

Drag and Lift: Two fundamental forces in aerodynamics are drag and lift. Drag is the force that opposes the motion
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of an object through the air, while lift is the force that acts perpendicular to the direction of motion and supports the
object against gravity. Understanding the factors that affect drag and lift is crucial for optimizing the performance
of vehicles and aircraft.

Bernoulli's Principle: Bernoulli's principle is a fundamental concept in aerodynamics. It states that as the speed of a
fluid (such as air) increases, its pressure decreases, and vice versa. This principle is often used to explain the
generation of lift on aircraft wings. The curved shape of the wing, known as an airfoil, creates a pressure difference
between the upper and lower surfaces, resulting in upward lift forces.

Boundary Layer: The boundary layer is the thin layer of air adjacent to a solid surface where the airflow is affected
by viscous effects. It plays a significant role in determining the drag experienced by objects. Engineers study the
boundary layer to optimize the surface design and minimize the drag.

Flow Characteristics: Aerodynamics involves the analysis of different flow regimes around objects, including
laminar flow, turbulent flow, and transitional flow. Laminar flow is smooth and organized, while turbulent flow is
characterized by chaotic motion and mixing. The transition between these flow regimes can significantly affect the
drag and lift forces experienced by objects.

Wind Tunnel Testing and Computational Fluid Dynamics (CFD): To study and analyze aerodynamic behavior,
engineers use wind tunnels and computational fluid dynamics simulations. Wind tunnels provide controlled
conditions to measure the forces and flow characteristics on scaled models. CFD involves using numerical methods
and computer simulations to solve the governing equations of fluid flow, allowing for detailed analysis of complex
aerodynamic phenomena.

Applications: Aerodynamics has broad applications in various fields, including aerospace engineering, automotive
design, wind turbine design, sports equipment design (such as cycling helmets and racing cars), and building design
(to optimize energy efficiency and airflow around structures). Understanding aerodynamics is crucial for designing
efficient, stable, and safe vehicles, aircraft, and structures.

Code Course/Module Title ECTS Semester
UOBAB0302064 Theory of Automobiles 6 6

Class (hr/w) Lab/Tutor SSWL (hr/sem) USWL (hr/w)
3 3 88 62
Description

Vehicle Dynamics: Vehicle dynamics focuses on the behavior and motion of automobiles. It involves studying the
forces and moments acting on a vehicle during acceleration, braking, and cornering. Concepts such as weight
transfer, traction, stability, and handling characteristics are analyzed to optimize the performance and safety of the
vehicle.

Powertrain Systems: The powertrain of an automobile includes the engine, transmission, and drivetrain components
responsible for generating and transmitting power to the wheels. Understanding the principles of internal
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combustion engines, hybrid systems, or electric motors, as well as various types of transmissions (e.g., manual,
automatic, continuously variable), is crucial in the theory of automobiles.

Suspension and Chassis Design: The suspension system and chassis of an automobile play a significant role in
providing comfort, stability, and handling characteristics. Topics such as suspension geometry, spring and damper
characteristics, anti-roll bars, and chassis stiffness are studied to optimize ride quality, handling, and vehicle
stability.

Braking Systems: Brakes are vital for the safety and control of automobiles. The theory of automobiles covers the
principles and components of braking systems, such as hydraulic systems, brake pads, discs, and drum brakes.
Topics include brake performance, braking distance, and technologies like anti-lock braking systems (ABS) and
electronic stability control (ESC).

Steering Systems: Steering systems allow the driver to control the direction of the vehicle. The theory of
automobiles explores different types of steering systems, such as rack and pinion, recirculating ball, or electronic
power steering (EPS). Concepts related to steering geometry, steering effort, and maneuverability are studied to
ensure precise and responsive steering.

Safety Systems: The theory of automobiles emphasizes the importance of safety systems to protect occupants in the
event of accidents. Topics include seat belt systems, airbags, crashworthiness, and vehicle crash simulations.
Understanding safety regulations and design principles is crucial for engineers involved in vehicle safety.

Vehicle Aerodynamics: Aerodynamics plays a significant role in the efficiency, performance, and stability of
automobiles. Concepts such as drag reduction, lift optimization, and airflow management around the vehicle are
studied. Streamlining the vehicle's shape, optimizing airflow around components, and minimizing aerodynamic
drag are crucial considerations in automobile design.

Vehicle Electronics and Control Systems: Modern automobiles incorporate a wide range of electronic systems and
control modules for various functions, including engine management, vehicle stability control, infotainment, and
driver-assistance systems. The theory of automobiles covers topics such as electronic control units (ECUSs), sensors,
actuators, and communication networks.

Code Course/Module Title ECTS Semester
UOBAB0302065 Design of Mechanical Systems 6 6
(with Solid - Works)
Class (hr/w) Lab/Tutor SSWL (hr/sem) USWL (hr/w)
2 3 75 75
Description

Design Methodology: The course emphasizes the systematic design process, which includes problem definition,
conceptual design, detailed design, analysis, and validation. Students learn to identify design requirements, generate
design concepts, and evaluate them based on factors such as functionality, performance, safety, and cost.
Machine Components: The course covers the design and selection of various machine elements that are commonly
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used in mechanical systems. These elements include gears, bearings, shafts, couplings, springs, fasteners, belts,
chains, brakes, clutches, and other components. Students learn about the design principles, material selection, and
manufacturing considerations for these elements.

Stress Analysis: Stress analysis is an integral part of machine element design. Students learn how to analyze and
calculate the stresses, deformations, and failure modes in machine components subjected to different loads, such as
static, dynamic, and impact loads. They use tools like finite element analysis (FEA) to assess the structural integrity

and optimize the designs for strength and durability.

Fatigue and Fracture: Fatigue and fracture considerations are crucial in the design of mechanical systems. Students
learn about fatigue life estimation, fatigue failure modes, and factors that influence fatigue strength, such as stress
concentration, surface finish, and material properties. Fracture mechanics principles are also covered to analyze
crack propagation and predict the failure of machine elements.

Tolerance and Fits: Tolerance analysis and fit selection play a significant role in ensuring proper assembly and
functionality of machine components. Students learn about geometric dimensioning and tolerancing (GD&T)
standards and techniques for specifying tolerances. They also study different types of fits, such as clearance fits,
interference fits, and transition fits, and their implications on assembly and performance.

Design for Manufacturing and Assembly (DFMA): The course emphasizes designing machine elements considering
manufacturing and assembly processes. Students learn to optimize designs for efficient and cost-effective
production, including considerations for material selection, machining, casting, forming, and assembly techniques.
They explore strategies for reducing part count, simplifying assembly, and minimizing manufacturing tolerances.
Computer-Aided Design (CAD): The use of CAD software, such as SolidWorks, is an integral part of the course.
Students gain hands-on experience in creating 3D models, performing simulations, conducting virtual testing, and
generating engineering drawings. They learn how to integrate CAD tools with design analysis and optimization
techniques.

Design Projects: Machine Elements Design courses often involve design projects where students apply the concepts
and skills learned throughout the course to solve real-world design challenges. These projects may include
designing complete mechanical systems or focusing on specific machine elements, allowing students to gain
practical experience and enhance their problem-solving abilities.

Module 36
Code Course/Module Title ECTS Semester
UOBABO0302066 Industrial Engineering 3 6
Class (hr/w) Tutor SSWL (hr/sem) USWL (hr/w)
2 1 45 30

Description

Systems Analysis and Optimization: Industrial engineers analyze and optimize systems as a whole. They study and
understand the components, interactions, and relationships within a system, whether it's a manufacturing plant,
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supply chain, healthcare facility, or service organization. By analyzing data, conducting simulations, and applying
mathematical models, they identify bottlenecks, inefficiencies, and areas for improvement.

Work Methods and Ergonomics: Industrial engineers focus on designing efficient work methods and ensuring
ergonomic considerations in the workplace. They analyze tasks, workflows, and human factors to enhance
productivity, reduce fatigue, prevent injuries, and improve worker satisfaction. This may involve optimizing
workstations, tools, equipment, and job rotations to create safe and efficient work environments.

Operations Management: Industrial engineers are involved in managing and optimizing operational processes.
They study production systems, inventory management, supply chain logistics, scheduling, and capacity planning
to minimize lead times, reduce costs, and increase throughput. They use techniques like lean manufacturing, Six
Sigma, and operations research to improve process efficiency and quality.

Quality Control and Assurance: Industrial engineers play a role in quality control and assurance by implementing
quality management systems, statistical process control, and quality improvement methodologies. They develop
and analyze metrics, conduct audits, and implement corrective and preventive actions to ensure consistent product
or service quality.

Industrial Automation and Robotics: Industrial engineers explore the integration of automation technologies, such
as robotics, artificial intelligence, and machine learning, into industrial processes. They design and optimize
automated systems to increase productivity, improve safety, and reduce human error. They may also focus on
human-robot collaboration and the design of efficient man-machine interfaces.

Supply Chain and Logistics: Industrial engineers contribute to the design and optimization of supply chain
networks and logistics operations. They analyze transportation, warehousing, inventory management, and
distribution strategies to improve efficiency, reduce costs, and enhance customer satisfaction. They use techniques
like network optimization, inventory modeling, and demand forecasting to streamline supply chain operations.
Simulation and Modeling: Industrial engineers employ computer-based simulation and modeling techniques to
analyze and optimize systems. They create mathematical models and simulations to study different scenarios, test
hypotheses, and make informed decisions. These tools allow them to evaluate system performance, identify
improvement opportunities, and predict the impact of changes before implementation.

Project Management: Industrial engineers often lead or contribute to project management efforts. They apply
project management principles to plan, execute, and control projects, ensuring they are delivered on time, within
budget, and according to specifications. They manage resources, assess risks, and employ project management
tools and methodologies to drive successful project outcomes.

44



Ja) ) Ala yal
J5Y1 Jeadl




oA g

-l bl iy anads (B Auaid asle (s s ) 5IS Agnala Baled o J sandl GOl Gy agled -
el Lt ) cpm al) C0liane e agd (3885 < jluadl duia Jlae 2 lS) Gauige dac] Y
okl Clasal e SIS 5 (ABET _bae ) dsallall 5 (il dlaie U dgila gl juleall) dilaal) dpanadil)
Dnbaall ket S (e @l g (6 AY) Lpaglail) Aleall lillaia il 5 zaliall dlac) 3 aledl) 53 ga juilae el Y
Al gl yuledll g (GLP ) 2l adail) 5l ey dpaadill dpallall julaall 5 outigh) slaic S 4kl

isdall

46



5,030 AUy 1SO 45001 Zsieal) Anaall 5 andiadl 5,130 Ui ) digall Clical sall e Gllyal 5 3 jaa s <l aall
.( 1SO 50001 &3Uall 5 1) oldais 1SO 14001 Al

foe il 3yl s aieaill el Jlaa b Galall ol ) dpuarigh 5 5101 e sliia jyshai & Aleldll daabuuall -
il anadi Qe b Al g e s dalell gl 2l J3A (e

Gl e 3080 g Lyl Jalaall lagall <l 31 5 dpaled) <l ) sall 28] 5 odigh) o sl Ly &l 3y -o
- goaaa S Ll 5 Lgmpant 5 Leandi o Laalagl 48 5 digall b paall 400l dpasill Al 303 ) 5 o

Cra 3N 5 A apEil fase Saadai DA (e ll a5 anadl] canlil) gl ) il s IS 3 paitasal) Gauall 21
e )l agaaal)

sl g alaill  alall 58yl g alaill s j2a L)+

u.}ﬁ}..\g.\ﬂj‘)ﬁm‘;cB_).\S.“dhw&\)@\@%@\hﬁ}w\%&j&&)ﬂ\ ;‘J\dﬁ&ﬂé‘:'&)dﬂ\ (\
- Sluall 5 o slall g Al (salie Gadaly dpuaigl) JSUE) a5 e bua s

Sl Z Y Apallall Glial gall clallaiag Aliciall 4 slaal) clalial) ol dpria adboad ) e 3 a8l (Y
& S il g dalail) Cllee YA (e (5 )3 Claana s 2102V £ 6503 08 e Gl Gilacal 5 Jaad) (3 su bl

L il 5 anladl clilal G g S jaall Jae ki aps 5 <l L) dadail JS 8 Lgtie S g Sl dakas) aps e 5,800 (¥
a5 83 sal) lallaia (a8a Glanal dsuliall & Hlad¥) g claldll ddwi g L) e 3 a8l A e ) &l e
coabimuy) () J e sl e ouig) 2Sall e 5 )l 5 il

Lol e Y Caliad g 4 )aY) il il alide aa b a5 Qi) (e Ao pana pa g Jladll Jual i) e 3 o)) (€

Leale 45 jiall () sall e i Aaplus alSal jlaial gy dpuaigh Lladll 8 digall 5 AEMAY] il s pusall Sl ol e 5l (o
el G5 i e Amainall Al s dullall Y lsall

e 33N JBA e elld s @l Jnd) delica g avanal & Ll aal aladia] 5 @l bl areai s Jany alal¥) 5 48 jaall (1
L g JS Ll Leanen 5 Lgani 5 Walag) A8 5 digall 48 jaall 450 Apaiil) Alial 9 5 5 g &I )0

lall 5 aaill 350 ke

AUl @A\A.A]\ -Y
0 iy -7
A 3 S AU Laal) o8 ) dabia Ayl ESMa ) -
w&\eﬂ\cJBJd;\JGJJJNY\M\ -0
sl olaillT

el (33 5l

Glilaidy -

il (a:\:\ﬁﬂ\ -Y

ool oy

Gl sl -8

Ol e dmal ) dadll -0

Aasall

47



& snasall gl Glusall / 52 5l and

Rasia 3 A5 ) Al

L3Sl A ) Al

- cdSle Aal Y1 e pudl Jyandl

- i Al 423 (ym je 5 AS jall Adagund) ) 3l
Lo 5 s al priaal 5 CBe Aol 5 Al SV penill 5
G5 skl iy

43y o) A8Ual) (fase A

- 40,80 (al e la laial 415 gana e g A8 s i
Al gadai g4y Hh Aol Al e dae (e ila glaiall
- ALY AS all 2y il 5 andall J Y

Adlall AblCal) asadiil) g ¢ Blalf

- 5 Al oy 5l g 353 sl

- ALy

- Al 53 il A0lal) 8IS ¢ S apedill g YA

s sl 5 ¥ aleall GBlEL) 5 Adleiall JSH Ala Loy )
ELARPY: 3 e

isdall

48






QLL)JQHJL}AL“ &J}dm‘d*\uéc MJ)Z—IABQM
(A5 1S ad gall g a5

Omeail) gMandUalad

isdall

50



oA g

-

Sl o) dvia auid

YOYYY LYY/

AR S I

-kl A Ganadd 8 A asle (g ) 61K Dmals 3algd e Jpanll OOl oy pxig aalad Y
ol Leiianad Al Gaag Al Slass Slillaie agad (387 Gl jlud) Ania Jlae (A US) Ganiga dae) Y
Lokl Claal e G5 (ABET _sbee ) dsallall 5 (il dlaie U dgila gl juleall) dalaal) dpaiadil)
Dnbaall Bkt S (e Gl g (6 AY) Lpaglaill Lleall lillaia Bl 5 zaliall dlae) 3 aleil) 53 a juilaa udad Y
Al sl jleall s (GLP ) aadl asdedl) i) jalea s dpanadil) Lallall jpleall 5 ousnigll alaic S 4k ol

30 alais [SO 45001 Al daall 5 D) 5 ylal allai ) Aigal) Ciliaal sall e Gl o) 5 4 jaa g <l yiidall
.( 1SO 50001 2&kall 5 )la) alis  1SO 14001 Al

e il 5 yhagull 5 il apanatll Jlae 3 Galad) ol il 5 dpaigh 5 5aY) da shaie gl 8 Alelal) lealusall - €
el Ganads Jlae 8 7 A g jbiie s dpalel) &gadl U1 A (e

A e 550l g daieail) Jalaall Ailasadl cl 50 g Analall il gall 3ald) 5 digh o ) ds &) iyl o
s S Ll 5 Lgnpend 5 Lganl 5 Waolal S 5 Ayigall A8 ymall 45130 dyaiill L) 5o 555 pua

e B g AN apill fage (Gasdai JOA (e 1D 5 anadl] calaill eali ) il s JS (8 aiesal) Gaunl) -1
el A

. el Aaod il & Aleldl) daaldd) -V

isdall

51



oy ey an s e e 50l JNA el ) 8 ALl A4S g Jlaal) apaad s S jmal) elal Jala e 50l ()
Sl 5 o slall s duaig) (salae Gradalhy dpuigl JSLE) Ja g deluag

ol LY allall il sall bl Aliaiall A sllaal) cilalia¥) b daia asaboas £l e 5l (Y
& S5l g dalail) Cllee JMA (e (5 AN Claana s aladiuV) £ 550 58 i Gl Cilaal 5 Jaad) (3 g il
. ppaaill Alee

eI CGaliad s oY) il shanall Calida ga byt s ol (e e sann g Lighdh Juadll Jual il e 5 ) (T

lesle 28 il il gl e 58 Al Sl jhaal s Bacotigh LUl 8 Auigeall 5 AEVAY) il g ol ol e 5,00 (€
el (s s e Anaiaall 5 Al 5 Al SV (S

e 33N JBA e elld s @l Hld) deliva g ananal & il sl aladiul 5 @l bl areaiy Jany alal¥) 5 48 24l (0
. geaa ISy Ll Lempan 5 Lganli s Lol 4088 5 dyigall 48 prall 4501 dpaiil) dlial 505 ) 5 poa &) 0

alally alaill (331 yka

ol palaall Ul Aay k)

Ol gl Y

daall GRos Y

A8 ld S Al Laall a8 o) Aayliad dpalal) 2O ) -€
il Al

el (33 5l

Gllanay) -

atusall ayil) Y

Sl jasall -€

Ol (e dxal I A3z -0

Aasall

52



& snasall gl Glusall / 52 5l and

Air and Humidity Calculations

Air-Conditioning Processes

Heat load

Refrigeration of Air-conditioning / R.S. Khurmi & J.K. Gupta
Environmental Engineering Analysis and Practice / B.H.
Jennings (1970)
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Anthony Esposito, —Fluid Power with Applicationsl, . (s s o
Pearson Education 2000. A stladl 3 il sl -

1. Andrew Parr, " Hydraulics and Pneumatics (HB) ",
Jaico Publishing House, 1999.

2. Anthony Esposito, —Fluid Power with Applicationsl,
Pearson Education 2000.

Special requirements (including, for example, Eaall) Ls oom s A gl el s sl (d
workshops, periodicals, software and websites) (et )N Apalal)

1. Dudleyt, A. Pease and John J. Pippenger, " Basic
Fluid Power ", Prentice Hall, 1987.

2. Anthony Esposite, " Fluid Power with Applications ",
Prentice Hall, 1980.
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3. Majumdar S.R., —Oil Hydraulicsl, Tata McGraw-
Hill, 2000.

4. Majumdar S.R., —Pneumatic systems — Principles
and maintenancel, Tata McGraw Hill, 1995

5. Anthony Lal, —Oil hydraulics in the service of
industryl, Allied publishers, 1982.

6. Dudelyt, A. Pease and John T. Pippenger, —Basic
Fluid Powerl, Prentice Hall, 1987.
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1. Engineering Metrology, R.K. Jain, Khanna Publishers,
1994.

2. Mechanical Measurements, Beckwith Marangoni and
Lienhard, Pearson Education, 6th Ed., 2006.
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1. Engineering Metrology, I.C. Gupta, Dhapat Rai
Publications, Delhi.

2. Mechanical Measurements, R.K. Jain

3. Industrial Instrumentation, Alsutko, Jerry. D. Faulk,
Thompson Asia Pvt. Ltd.2002.
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Mechanical Measurements, Beckwith Marangoni and
Lienhard, Pearson Education, 6th Ed., 2006.
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1- Control Systems Principles and Design, M. Gopal, Tata McGraw
Hill Publishing Co. Ltd., New Delhi Copyright Year: 2020,
dissidents.

2- https://archive.nptel.ac.in/courses/112/106/112106139/
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Body design ¢ Car Body
Details: types * 1. Saloon
Car

Design of Cylinder liners,
cylinder head, number of
studs

stress due to whipping
action on connecting rod
ends
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The Motor Vehicle, Thirteenth Edition, T.K.
GARRETT, CEng, FIMechE, MRAeS

Special requirements (including, for example,
workshops, periodicals, software and websites

isdall

63



oA g

Sl ) Aaia and / alall sl

YOYYIY LYY JLY)
Y.Yy.do

.Q\Jw\hmumﬁéhmeﬁwﬁjﬁ@bﬁdw&cdpﬂgjﬂ\%)ﬁjﬁw -1
Lokl Claal e G5 (ABET _sbee ) dsallall 5 (il dlaie U dgila gl juleall) dalaal) dpaiadil)
Dnbaall Bkt S (e Gl g (6 AY) Lpaglaill Lleall lillaia Bl 5 zaliall dlae) 3 aleil) 53 a juilaa udad Y

Al ) bl s (GLP ) 2l adeill Siiddl julas s dsacadil) dadlall juladll 5 cwigl) slaic S Ayl )

ol alaiy 1SO 45001 Asigall Zaall g Aadludl 3ol aUas ) dsigall Cldial gall julaa @l 2l 548 jaa 5 &l juidall

.( 1SO 50001 28all 5 )l allais  1SO 14001 Al

Lo sl skl g apiaill avaaill Jlae g dalell il ) 5 Aigh 5 )10Y) Ao slaie yyghai 8 Alelall daaluall -
e.us.“umdm‘f Gﬂ\@)&}w\éﬂ‘cm\dkw

o B g AN apill Tase (Gaakai JDA (e 1D 5 anail] caglaill el ) il s JS (8 atasall Gaunill -0

L daal I daaal)

isdall

64



Gl s ity et oo 3,0 SRy o) (3 &bl A4l Jlaall apint s S mdl) eld) ot e 5,01 ()
L Sl )l o glall g dunigl) toalie (Grdahy dpunigl) JSLA Ja 5 debuaj
bl A Y Apallall Ciliial gall cilillaiay Aliaiall 4 gllaall Cilalia¥) ol duesia adbial #l) e 3 a6l (Y
o S il g dalail) Cllee YA (e (5 A Claana 5 2028V £ 653 68 e Gl Gl 5 Jaad) (3 sus il
oo 2l il gall e 5 A Al laual s Aanntigh LLcadl 3 Aigall s AEMAY) il g endl) )31 e 5 ,01(3
Al 5 sinsa Ao dpnadinall 5 Al 5 dallall VL A
ol 5 A (e o1y el el a3 i) anl AIaitd 5 ol Jland) paanaiy ey ALal¥ 5 &8yl €
. e S Lkl Lprnen 5 Lgani 5 Walag) A8 5 digall 48 jaall 4501 Apaiil) Alial 9 5 ) 5 juia &I )0
) V1 5 L] momal) Tl 5 oSV (385 oY) dpaad s Jandl (5l Al 3,101 30l e 5,080 (O
. AN axe 3 Hhlall B o) 5 Sl de ) sa

alall alaill (331 yka

2- AUl el

3- Jaadl iy
il aleillo
pil) 33l )l
1- cblaidy)
2- <l ?5‘5\53}‘
3-
4- &l sl

5-  COUall (pe daal ) Adall

Aasall

65



& suasall sl (Glusall / Bas gl )

-why we use CAE |
1234,
1,45

_ -Static structural analysis
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Materials Information for Design

The Design Process: Types of Design, Design Tools and
Materials Data Case Study;

Design and selection for Static Strength, Design and
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Text Book: Materials Selection in Mechanical
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F. Ashby. 4th ed., 2011 0
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Special requirements (including, for example,
workshops, periodicals, software and
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Text Book: Materials Selection in Mechanical Design /
Michael

F. Ashby. 4th ed., 2011
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= Introduction to ansys workbench ,MAE 656, Advanced
computer aided design Dr. Xavier Martinez, 2012
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New Headway Plus by John & Liz Soars for
Beginners
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